GB 2 006 751 B 1 SPECI FI CATION N-(1, 3, 4-Thi adi azol - 2-yl ) benzam des Thea@/
present invention relates to N-(1,3,4-thiadiazol -2-yl)benzanm des, having {
henyl aphthyl or hetero-aryl group at the 5 osition of adi azole
FAng anclar e subotrtutton onLhe bans P LLon, o 4l b 9%

I nsecti ci des _ 5 The
control of seecsrecATIONVAS one of the first problens undertaken by agricultural
chemi cal rﬁébaﬂe'l‘hiacﬁmdl-%ﬂneinmdeSO be pursued Vi gorousl y by the art.

Inser&s of naﬁ_ orders assaut c es an a SO %‘lenvm e
unsaritary, co E «5:15 ge
caused by (h erogaryl grou gorglppsn on %8%'1 Ot,fbshtggorrr\foalt Zé' ?rgg
necessari| y |3’hé) ontrBoF s@Ee,saeopééfQﬁéwpmmms undenae%vtat;rreuuarheh&meer Felaeafréhr

new and beiridebntindssto bi pursted vigasudeifthadt insests df ynahyardevs hdsaliieanaps of dliaypes,aad 10

of the ol dalscccaismbanitary eortditionshng nuiinge bycoptamirdsnafoodstufisiiihe ddmage gausedibyt 0

organi ¢ h'@?ﬁ"s"‘t‘ff calosbh'e and ghewontrpl efiharmafuliinsects pecessadiyiis\eiihe highest prioritynt er est

For exa " thleﬁeagch f?é’feé’rﬂnd getﬁ sg‘g?desd'ragmeagggreﬁ EY Bnp &ltadﬂawal from use 10
: tici

1,3, 4-thi : I‘a"a‘h “"“ iloF Fitmuld Pare new tm%n.clcnar.ew omEHEH in Fhe pAS I dWedS70)

teaches a &uar.hesebemetm E¥alo20.8 et 3,736,892, dibGlodel hatbikiad Al B4 thiddhkst. ar e

J Nt er medi ayl@sas or t he conpounds of this invention. Wellinga and Ml der, _

U. S. Patént 3.Rad$dBHe, Cremod 508ri3di 7)., tmueammbessondmdfetﬁarma@y 3¢ N 156
"benzoyl - N thijd suu'iﬂ e intepnediaten fanthe eampewids atthisinyentien. £ o
.agricul tur gr ), ulded- %Fa’&rrﬁ%@%ﬁﬁaﬂw fojpfdatand H@?ﬁ‘&‘ﬁ?’d@‘ga%ﬂf ¥he

henyl ureas. 20

fornul a Thi tion bel the field, of ltural chemistry, and provides thiadiazolyl
[err] V\/Qereénaarﬁ'dsg':é,epr}r:&@faﬂgg sfoerﬂ'e 2% agricu UIr)a( cr E'B'rse"éé'r‘u%m‘(’)'xeige'?] la(')v"r)ysu_l fur; 20
25 one of [err] and [err] represents hydrogen and the other represents

fluoro, chloro, brono, trlfluoronethyl or met hSky; one of R3 and R4
represents hydrogen and the ot hg ents pt hoxy or trifluoronethyl:
one of [err] and [err] represents hy r gennan/ & ot her representgichloro,
bronmo, fluoro, 30 trifluorond g - o
30 one of [err] and [err] represents hydrogen the other represents
[err] al koxy substituted with one or nore fluofine atons. The present -
i nvention al so provides a process for prepari righf he conpounds of Formula I,
wher ei n R W&ergig Rderfrésamtd above, whi ch .conprises either 35 1) acylating
a 2-am no- 5- R—substit%ted 1,3,i-thiadiazole of the formula 35
formul a 2 :
GB 2006 751 B 2 ][e N W el
5 [err] wherein Ris as deflned in. Formula I, with a dehydratlng agent,
- when E represents - - :

[err] wherein Rls as fo abenzoyl halide of the
@ ro of bromo, or 2)
cyclizing a conpound RO t¥e f ot epresent s

25 @ x represents oxygen or sulfur; | .. 2B
: one of R' and R? represents hydrogen and the other represents fluoro, chloro, bromo,
trifluoromethyl or methoxy;
- one of R® and R4 represents hydrogen and the other represents methoxy or tnfluoromethyl

one of R® and R® represents hydrogen and the other represents chloro, bromo, fluoro,

30 trifluoromethyl or hydrogen; . 30

one of R7 and R® represents hydrogen and the other represents C,—C, alkoxy substituted wrth
one or more fluorine atoms.
The present invention also provides a process for preparing the compounds of Formula I, wherein
R is as defined above, which comprises either
35 1) acylating a 2-aminc-5-R-substituted 1,3,4-thiadiazole of the formula _ 35
L H _ . - I
R ~—AH, i

wherein R is as defined in Formula |, with 'a_benz_oyll halide of the formula



in i dal nmet hods and insecticidal conpositions making use of .t he novel ’
c unds are 10 al so provided. Throughout this docunent, all qyantltles
are Reasured in the netric system and tenperatures ar OB 2 PR6 751 B \\c
scale. Al proportions and percentages are by weight. The term hal ogen
refers to fluoro, chloro, brono and |od|oH 15 The conpounds.of- Fornul a |
are made by processes which are present]y? known or .are anal ogous 15 to
present|y-known processes. Al of phe cpnpgunds are readily made by the,
acyl ation of 2-am no-5-R- sub ltu ed d-t hi adi azol es of -t hegfjor nul a
[err] wherein Ris as defined |ﬁ For above, with benzoyl halides of
the formula 20. : ) [err]

20 wherein Hal o refers to chloro or brqnp. The acylatlon step is-

[Z§E§ %' with an oxidizing agent, when E represents R-CH=N-. 10 Novel

conveni ntJ carrled ut {t he presence bf a base and in a reaction
sol vent¥"e" lul g@&ﬁ#ﬁﬁ A di et hyl for mani de, di met hyl sul f oxi de or
di et'hyl et Pe er ase i s sodi um hydride, although organic bases

such as pyr|d|ne trrethylanlne and trie
i norgani ¢ bases including sodi um hydroxi pot assi um car bonat e and l'ithium
25 bi carbonate. The tenperature rang& of, reaction is conveniently
from[err] to [err], preferabEylF866Kt o 250. The i nternmedi at €iv)

am not hi adi azol es are prepared by reacti rhich are now wel | "known. In

3 . _ _ \ @ 2
006 751 B. 3' general, they are. preparamaelther by oxidative cyclization
of agh|Q§en1§arba2ﬁ preferably with ferric chloride,-or by dehydratjve
cycl Pz PEN BPPES MR oseni carbazide with a strong acid. See, for exanpl®%,

Rao, supra;,; and Cebal o, supra.g-The conpounds of Formula I, wherein Ris as
defi ned above, are also-prepar|pd by cyclizing a 5 conpound of the fornula

5 [err] wherein. E representQ—HE+NH4MheweﬁﬁCR—Ns-as defined in Formula |

with a dehydratin ent when E r esents %err%.or wi th an oxi di zi ng

agent , WRel ﬂz_'sl"‘%‘f?%%éhf%’mﬁa@%ﬁa delydeating ageat PR TeRGEeRent s i ncl ude
phosphoric acid, formc acid, phosphgrus pentachloride, phosphorus -
pent oxi de in t he presence of a strong acid, and benzoic and al kanoic aC|d
chl orides and acid anhydri des. Tha_pLeNaLred dehydrating agents are the

strong acids, particularly methanesul fonic 15 acid and concentrated
: S uI f ur pcwg_@artpxldlzmg agent, when E represents R—CH=N—.

| ra nltp éf% pticidal petiods apd tnspstieidal eqmpnogitipnmakingugs,ef dhefous! egmmuar'ﬁ it to
[err]

he?stdof:&m Lot %)aﬁt afés‘ﬁ'reem ant.lre f thhsrlrl@tu: dystd eLlﬁftE Ittgregar ry out

‘ther e@ﬁto'nme‘ﬂtfs 9&1@ AR Bloy&Hb ns 8 essé? MERight | TRE b 'hE\ggetn % Ogenat ed
benzendgoraidiokd) anma ed al kanes i-ncl udi ng chl or obenzene,

di chlSor obememmuno#ﬂfﬁomfuarl iaveanetie mpdoydseasevlﬁhhcard poeseckly, knowryoriaee ambdousf 15
desi r edo pregently-knowTiprocpsses. All pithe eompgiinds atg reagiivimadedyfthe acylationtof gramine-5-8x her

pover f FHbsEtuted; 13 fighiadinzolesof theforgwla sed, for 20 exanpl e, cal cium
ferricyanide. Oxidative cycl|zat|on$_aLe$preferany run in | ower al kanols,

for exanple, ethanol or propanol at he Jrefl ux tenperature of ftihe reaction
m xture. In general, however, tur Hpm [err] to [err] may be used

nol am ne may- be 25 used, as can

i f convenient.
wherein R is as defined in Formula | abov_e, with benzoy! halides of the formula

20 (III.) _ -20.

wherem Halo refers to chloro or bromo :

The acylation step is conveniently carried out in the presence of a base and in a reaction solvent
such as tetrahydrofuran, dimethylformamide, dimethylsulfoxide or diethyl ether. The preferred base is
sodium hydride, although organic bases such as pyridine, triethylamine and triethanolamine may be

25 used, as can inorganic bases including sodium hydroxide, potassium carbonate and lithium 25

bicarbonate. The temperature range of the reaction is conveniently from —10° to 75°, preferably from -
-0° to 25°, _

The intermediate ammothradlazoles are prepared by reactions ‘which are now well known. In’

[

.
i
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e gg%:r A %‘Eﬁ&‘}n T e }

. N-[5-(5-FI uor o

As org‘ahi c chemists will recognize, all of the starting corrpounds use@
preparing the 25 conmpounds of Fornula | are obtainable by those of ordi
skill, .25 The fol | owi ng exanpl es show t he synthesis of

_t\/pl cal3 corrpounds and the foll owi ng preparati ons show t @B &/ APHhHIsBof 3

typical starting corrpounds I'n all of the exarrpl es, the conpounds were

identifi ed ay fluc ngg.% | C EnQnane %m gi f E‘ﬁé

the prepare er tive,cyclization rb (1] bly with ferric
i cr oana é‘idﬁrpééi‘ hyar i afr’a'?&%m& g i Baple, Reo,
SPEGtT 0S gAY andXEbbalo, su | rst group o xarrp es il ustrate the preparation
of comnpou NdsThe torhuids! andrmbly | Tvrherehmjik e defirmed aBOvepdre alsa prexialuddogl icyrlizimess .
Exanpl & gompound of the formula 5

N-[5(4-Trifluoromet hoxyphenyl)-1, 3, 4-thi a

e Amxture of 1.8 m. of pyridine and 5.2

2- am no- 5- (4- trifluoronethoxypheny@) n 3,/

t et rahydr of uran was heated to uhmkpmﬂm- Srature. A 4.4 g. pbykion of

2,6- 35 di net hoxybenzoyl chloride in 20 O0f . t et rahydr.of uran was added

dropmﬁse over a period of 15 mnutes. The|m xture was then stirred at

reflux for 45 m nutes nore. The sol vent wgsg then renpbved under vacuum and

the resi QugreESepreehisst al | i zed frontaqueousaethanol to obtain 7.2 g. of the

product naned above as mhlte neggll e-1i ke crystals, nlp 201- [err] 40 :

Exanpl e 2 : -

40 R—C—NH— or R—CH=N—_

N-[ 5- (6 N@tho‘y 2- benzo[b]fur¥l) 1, 3,4-t hi adi azol - 2- yI]-2 6- dlnethoxybenzan1

i de To "10vhersin R ig ps defipeddm farmule |y véth adghydeating #ggnipvhen § repsgsents

2- am no- 5- ( 6- met hoxy- 2- benzo[ b] furyl ) fqaryl)- 1 ,3,4-thiadi azole was added
bﬁ

tlgzol - 2-yl ] -2, 6-di met hoxybenzam d
g. of _. L
Yo thiadiazole in 50 m. of

0.3 g of sodiumhydride. After the bubpling had c'ease'd 0.62 g. of 2,6-
di met higxybenzoyl chl ori de was addedRr NHeaction m xture was sti rred far 1
hour at room 45 tenmp erature and the soI vent vvas rem)ved by evaporatlon

under vaé’ﬂW u t tm t ?1 rc | =3 du t

- fol | owi ng exRetpdrative cvxm:qyona“adscdnmériemwedn at mmgemreafrpmtzﬁétqﬁQﬁcmsfSran/ aExa

1 and 2. ream emﬁa@r@a ueus@ep@fnrre@ weamthetrepemre Wwithoyt|selventyaliknugh eameatfol e

react ant gy 6D &ychStidne ety R Inftoved ik rﬁ,nswor

t abul at e@thahol bXroFHne!, & the reﬂux temperature of the reaction mixture. In general, however,

Ple,

~ 5 N 15- (Zerhpwlaemyéﬁ-onisoﬁtmoorrmﬂbameﬂrfaeryér)lenz 6- di met hoxybenzam de Exarrpl e 4

N-[ 5- (5- Met Mgazucb:émrg Ifrg piye, all of the startlng compounds used in prepanng the -
3 4-1

opRt ‘93"'5%;‘9 o? g N@E i Qi oare N
'ngngng ntrf %E E ?i“él}rﬂ r§ %:2&’ Mw ifbg? %th -

3, 4-thi adtaéw@halﬁes)&l]rnﬁs eltisedopr raxybenzam e

' N- [ 5- (30 PentThk fitsogrowrt di exapples illbtyatel the preparation of compounds of formula 1 by the acylatron 30

, 3, 4- t hi aflamipothiagiazoles. 2 6- di.net hoxybenzam de. 15 Exanpl e 8

12 benzo[ b]jfuryl)-1 _
, 3, 4-thi g&- riffosbd ettfox Hihwrl b@%hﬁr&am ﬁF-Z ﬁiﬁ\ﬁ%ﬂvbﬂhamrde '

Am not hi adi W Mixture of 1.8 ml. ddid an€812Qy. bikeamino-5-(PriftioroinethoxyphdvyP1,349C. 3

1.0 35 thiadiazole in 50 ml. of tdtrdbydrofuran was heated to €he2eflux tempe2B0e. A¥24 g. portion of 2,6- 35

dimethoxybenzoyl chloride in 20 ml. of. tetrahydrofuran was added dropwise over a period of 15
minutes. The mixture was then stirred at reflux for 45 minutes more. The solvent was then removed
under vacuum and the residue was recrystallized from agueous ethanol to obtain 7.2 g. of the product
named above as white needle-like crystals, m.p. 201—203°C.

40 Example2 _ _ 40
" N-[5- (6—Methoxy—2—benzo[b]furyl) -1 ,3,4-th|ad|azol—2-yl]—2 G-dlmethoxybenzamlde
To 100 mil. of tetrahydrofuran containing 0.7 g. of 2-amino-5- (6-methoxy-2—benzo[b]furyl)furyl)—
1,3 4-thiadiazole was added 0.3 g of sodium hydride. After the bubbling had ceased, 0.62 g. of 2,6-
dimethoxybenzoyl chloride was added. The reaction mixture was stirred for 1 hour at room
45 temperature, and the solvent was removed by evaporation under vacuum. Water was added to the 45
residue, and it was madeacid with 1N hydrochloric acid. The solids were collected by filtration, dried
and recrystallized from benzene—hexane to obtain 0.12 g. of the product named above, m.p. 215—

"217°C.
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227-229 8 2.4 | 2.2 ' N

244-245 25 Synthesidef theullondHo@emstiry BSrfitahdlibiRWag, Ers PR pfRdeds of €
typi cal and/; liri eagh exemplewsibiy, tte bupetitasriter thé&xuﬁ@ﬁaﬂﬁ%gﬁhmag&hgﬁ lci’alﬂél&‘mt1

- ( 4- Penflfquafipm dhenampigtthe orpdial-The e@muplantopryrdavit frpt Be-nafed 36diheethbazi de AL
0. 54 g. PO HEhesractanasnd thnamerrse s meling peistead thepraducts Billte tabufated.
tetrahyBrapipledn, the mxture 30 was heated to the reflux tenperature, and
to it was AYHd-ndenyllyl.3drthipdigzoli2 wik2ibodippipmbgrizarokdbor i de - 30 di ssol ved in
10 nl'. plampilational tetrahydrofuran. The mixture was stirred at 'the refl ux
"t enper at ur &N-fBeB- I\&@huxv-ﬂmem[b]foqm1a:i4~t|~andtahm-2amm,eﬂhne&mmﬁﬁhﬁuee, and 1.5 g.

of 4- pe%[ag{ &g)roet hoxybenzoyl - hydr azi ne, dissolved in 20 m . of

t et rabydr -BTrifiEmeM A shz SBT3 ARadiSa L PR 6dimbiHEgboREMIBs | 1T ed a8
anbient _te e ature for ‘1.5 hours. Then the m xture was evaporated to

6
dryness®H ; | Wi t ethyl ether. ‘The
et her was %Agcdﬁu&ganr?erqﬂz}?éggn}og’ ﬁcﬂﬁﬁ‘{ggﬁ? '%Z‘r%dt??‘*t?@“ U’@P‘Y‘{ﬂa
recryle)@hiplez'bd to produce 1.1 g. of the conpound naned above, mp '

184-[ er r] . NeiRd#rpprtathiorgeihgxypherplir] i3:4-thindiaeaet 2hih@Griioretoxybenzamide.
., 3, 4-BhEadipl®! - 2-yl ] - 2, 6- di net hoxybenzanidé A 1 g. portion of the - 15

i nt er medi aMSflﬁéplaroa}berﬁo[E]fl&Y]BT AMithiadidzonayil-2lecninpthadbadahie.> 9. of 40 _
met haneSLLJfOF}I c acid, and the mxture was stirred at anbient terrperature_

for 5 hodfeP4he ni MiBadiazod0 WaS then bei sl oW yp 0pt.0 100 &f ice '
and stirre throu / tﬂr&éazﬁH of the aq‘ijgguér%rgh xture \7\@5 t he Mt to
8.5 B9 the laddltlon of xoncentrated anmonsum hydr oxi dej.3and t%sseﬁmdszovere

col | ected filtrati o2&nd recrystalliza®@ from agqueouzbet hand42+e245bt ai n
0.6 g. of crude prod#Q. The product wh§ purified byl-8hronmat over
silica gel pwith a sol v@_}% consi sting of § percent tol ne 45

per cent et hyl acetate e purified yieldwas 200 nyg. ', t he . 4t named
i n t128 heaghdigext g’féu@é:g&sarai.dﬂseﬁd &a.lnpltegn&éa%tew.mLwy&nzeﬁonmnmrﬁdrztmﬁxarmi@ 1
0. N-[ 5-4genthr i f | uor orret hoxyphenyl ) -

, 3, 4-thi adi azol - yI I -2 6 d| rret hoxybenzam de The process of Exarrpl e 9is
used s?’&PQ"P?'Rj' f uororret hoxybenzo -4-

'?32‘;‘;28;3? s ‘};ﬁ‘i% e s Dot el O %ﬁ#’ﬁ%ﬁeﬁ& g

b mi. of addmonal tetra drofuran The mlxture was stirred at the reflux temperature for
: M [ 5 ( 62¢/htnh&x>eoae&)fbnm{ id rwfeyfi’p)araﬂurés afd 1.Bgadl upzmtafiudbrasttorybendyiitilagne benz am
de A podissotyad i0f20 mi. of tetrahydrofuran, was added dropwise. The reaction mixture was stlrred at

1- ( 6-_ megrmrisny tempseatyre fos |l ﬁthpyfﬁd'a?'btbﬁ D9urﬁwe€e\@mﬁtﬁét°tmoyﬁeﬁé quutm andleni car ba
zi de 385thp tesjdus,wasashed withdizthyl gtk 'EJI h"é wag thgn goc i 'QI"H“‘! ;gg the nans®
above, P& Yvﬁsarfcrt’%ta e W Pradise - 'él'f%]ag’e aDoNRBP-di 'he process
of Exanglag 5 _

&B 2 00K-[5- P&taﬂuo’io&?@@’ﬂ’qﬁyll—a .3,4-thiadiazol-2-yl]-2, 6-d|methoxybenzamlde -

N[ 5- (2- | ndeny byrtidn & tHe itiarnaeiiatezmépaibdyin Pre@arétiod |1mlslowyybddmaaﬁdeofThe process
of E# npb@a@svlbnme'd anéthsm’ganeewas ptisred mtyafokient tempectuig oy 8 hoursi dhe mixtwre t o #ie

wgﬁt sturred throughly. The pH of the aqueous mixture was
pr oduct % V%y 2
1-(2-in 35{ n v sami mmszmwmm:mwg G T S
mat haneﬁrU cpoy chromatography over silica gel with a solvent consisting of 70 percent toluene
Exaspard 3b%p ercent ethyl acetate. The purified yield was 200 mg. of the product named in the heading 45

N-[5 ( Sativied, iuam}ea&olﬂmmm]{ubt]df&rayﬂp)en 3, 4-thi adl azoI - 2- yI] 2, 6- di-met hoxybenzam

| de Example 10
N-[5-{4-Trifluoromethoxyphenyl)-1,3 4-th|ad|azol-yl]-2 6- dlmethoxybenzamlde
The process of Example 9 is used, starting with 1-{4-trifluoromethoxybenzoyl)- 4-(2,6-
50 dimethoxybenzoyl)-thiosemicarbazide to prepare the compound named above, |dent|cal to the product 50
of Example 1, by react:on w:th methanesulfomc acid :

' Example 11 ' ' '
N-{5- (6—Methoxy—2-benzo[b]furyl)—1 3 4-th|ad|azol-2-yI]2 6-d|methoxybenzam|de : :
A portion of 1-(6-methoxy-2-benzo[blfuryicarbonyi)-4-(2, 6—d|methoxybenzoyl)thlosemlcarbazlde
55 is reacted with methanesulfonic acid to obtain the product named above, identical to the product of 55
Example 2, according to the process of Example 9. :

—



- test

~ di sper

-

- Accordi? ng to the process of Exanple 9, nethane- sulfonrc acid is rea@ _
wit'h 1-(5-nethoxy- 2- ' 6/@

benzo[ b] furyl -.carbonyl - 4- (2, 6-di met hoxybenzoyl )t hi oseni car ba2| de to obt

t ke ,prodict named 10 ahove. jdentical to the product of ExaBBpke0®6 761 B - 5
10 Exanpl e 14

N-[5- (5- Trgxbhpfy@met hyl - 2-benzo[ b} furyl) -1, 3, 4- t hi adi azol - 2-yl ] - 2, 6 di met ho
xybenzam e [5N2PaaéryN @&-thladlazol- e%I]-Z .6-dimethoxybe

nzami
1- (54t ri f | our Onegirbogks of-Ekeiplend 6 preperé the Pibddct 4ar€§d a@ove, identical to the product
di methoy b%qamo'yl3)bwma9'etmmf Mz-bdgnodabmrwl)mamt@demwmnwmmmﬁhlﬂa Ndeowit | 8f as

. described Teihanesiiionieadd.15 t o obtain the product named above, identical tdb

t he producgxapipidaenpl e 5. 15 Exanple 15 '
N-[ 5-(6- Trm_tg_tg)mmg;( Ylhens phf 193 hj ad| az 2,6- di met ho
xybenzani de Th&oﬁﬁt‘b&?&tgzﬂfﬁgﬁ(&ﬁ t: h}éd? J' ‘{: r%c:Es i "ﬁ@rﬁ&h&aé

- (6-trifl ubeneslblfurylicaBenyl-4-(2, 6-d|methoxybenzoyl)th|osemrcarbazrde to obtaln the product named
benzo[ bl¥ Labgve: idemsisaltd Jheprodact6f Ekampledoxybenzoyl ) t hi osem carbazide with 10

met hane- s fon|c acrd to 20 obtain the. product naned above |dent|cal to
t he -produ

N-[5-(5-Fl uoé?gp AiBE H 'ben vé:? %%\Eﬁ%‘%ﬁ'& ' ‘]"'“2"8"’(!1°H1?L"H€B<ybenzam
de As deSOcl'mEtﬁdcybdihz ﬂlﬂiﬁ rﬁc Zla)[- s(d\ggc ¥rl éxa#- Ig
di met hokt'ybentztaiyItl)etdmdnetemmaa&wa,ndiatuda&ortw& OMEX anes onr c ael pi
.obtain the product nanmed 25 in the headrng above, |dent|cal to the produc

of Exanpl &x '915 5 The conpounds of Formula | have
“been t hor JUigr ’frtﬂ EB“%( %’P['?] '1 ﬁée'btﬂﬂlam!' %ﬁrﬂ'meﬂwmenam of their

roc re ‘t
:o nsect i Ci @g,]l gg&éﬁr nyL.Ie o’iﬁf o f;‘é rﬁi‘g’@ g‘l megggeegrfgac & trp ;regt S(a
appl | catlon rate have been per or ne ' e resu s of 30 such tests have

been aver &adpleBBank spaces in the data tabI es.. bel ow i ndi cate that no test
at the - 30N-Ieliuap Bttenzuibleumyll- 3a1-thkmiidaalc23yIlio Sedimemopydenaamide e | dent i fied
by therr exa ‘\*?S‘Fﬂ!? 'érEsamM%%ﬂ-(E-ﬂm'ri’danmﬂd@rrvlda@emﬂ)d&rﬁzl sout hern ar mywor m

aé' e igdracted with met uesrafyme Peetﬂomrghqoorlrgt namedt h
Sompound H comg 3ofé5m %gﬁ,ﬂg g ety e
cont ai ni nge.r%élogher ica %'fmlittﬁ W&B"%I S.

are trademanl&obftantedsu fonat e/ nonr onic b sur nts roduc
St epan ghem dama@0nstandes, rdpkated thsts kit dnlmﬂicsuanhhtShé\re)Jeerl:_ﬁtﬁh'n%amah the\Gbaltd &fen

S sugh teptyhave prfen daraged-tBlanks spagesie the da@ebles paiow dralitetenbat a6 testat dfe t he 30
test conp8enEe 2Pplifationsaiehas kaep doRgaCorpraundse idpntified pyteair exempie tmkees- | ower
concentr atpgnis, Wwhen desired. The di spersi on was sprayed evenly over '
t en- day- olmeaBemu%@tr&:.-flﬁoamdrntm‘ﬁ%mk& were set -aside until dry.
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I re ult i
%%‘Eej:ﬂéﬁﬁf eﬁ’fhe ihSdctsaviabENilRd anhetheradill survivasect s
lpb&n&n a’rtﬁe shpoiatddrywhichtwill be killed ‘depends upon the
species of insect, the partlcular compound in use, the application rate, the vigor of the insects, the
weather and other factors understood by entomologists. Thus, the term “reducing a population of
“insects” refers to a decrease in the numbers of living insects, which in some but not all mstances
will amount to the disappearance of the population of treated insects. -

The extent of population reduction accomplished by a compound depends, of course, upon the
apphcatlon rate of the compound. At least an insecticidally-effective amount must be used in a ll cases.
The term’ msectncudally—effectwe amount” is used to describe an amount which is: sufficient to cause a
measurable reduction in the treated insect population. Insectlcldally-effectlve amounts are found, in
general, in the range from 1 to 1000 ppm.

It will be understood that application rates of msectuctdes are usually measured in terms of the
concentration of the msecticnde in the dispersion in which it is applied. The application rate is measured
in this way because it is most convenient to apply a sufficient amount of the dispersion to cover the
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25 13. A.compound of Formula 1 of claim 12 wherein R? represents hydrogen.’ ' 25
14. A.compound of Formula ! of claim 13 wherein R8 | represents C,~—C, perfluoroatkoxy.
15. A compound of Formula | of claim 14 wherein R represents 4-trifluoromethoxyphenyl.
16. A compound of Formula | of claim 14 wherein R represents 4-pentafluoroethoxyphenyl.
17. An insecticidal composition which comprises an inert carrier and a thtadlazolyl benzamlde
30 compound of Formula | as defined in any of claim 1—16. 30
18. An insecticidal composition of claim 17 which is a wettable powder.
18, An insecticidal composition of claim 17 which is an emulsifiable concentrate.
20. An insecticidal composition of claim 17 which is a suspensron
21. A method of reducing an insect population which comprises applying an msectlcrdally- :
35 effective amount of a compound of Formula | as defined in any of claims 1—16to a substance to be 35
. ingested by the insects. B
22. A method of reducing an insect population whlch comprises applying an msectlcrdally-
effective amount of a compound of Formula | in the form of an insecticidal composition as defrned in
any of claims 17—20 to a substance to be lngested by the insects.

3



10 - 2. A conpound of For wherein R represents / {géiﬁ
10-. [erry 3, A.conpound of F mlmmum“mﬂkml wherein, R represert .
[err] 4 A conpound of Formul a« erein R represents -
substitu ed benzofuryl. 15 5__A conpound of Formula 1682 PP6;75148 9
whefein R- represents 6- met hoxy- 2- benzo[ b] furyl. 15 6. A conpound of '
Formi a | é%‘ %cﬁ svm% (ep[agngﬁ %ﬁrﬁn}fﬁ ﬁ\um QQ&%eZm%W?[\MJf-%&s
conpound qu gﬂﬂ 770 ereln(ﬁ represents
S-trifluor orret)th)é{rrat%glaenmﬁ&!sMuuhnutEd19,4amamamadfmafdﬁamaul al of claim4
wher®n R represents 6- trrquoronethyI 2-bel zo[b]furyl 9. A conpound of
Formula | of claim4 wherein R represe ts ts b5 quoro 2-benzo[ b furyl . 20
10. A compound of Formula | of. clai wher mR represents ) '
20 [err] 11. A conpound of Fornula I ‘of x§&imil ¢ wherein R represents
2- 1 ndeny; (e f rein R represents
[err] 2 wiifein @sg%gggg%gﬁn&ugt? %raqrr’ﬁ{‘zgg' ha@fsq’z{lﬁg?‘) ﬁqwﬂ}'g wherein [err] - ®
represents hydr ogen. ' - 25 14. A conpgdi;nd of Formula | of claim 13
wherein R8 represents [err] perfluoroal koxyl 15.- A conpound of Foriula | of
claim 14 wherein R represents 4- tr|fluﬁro 7 \\phenyl. 16. A Conﬁ und of
Formula | of claim14 wherein R rapesents, 4- pe t af | uor oet hoxyphe @ _
ﬁNtl nsectici dal conposition which conprises_an/inert carrier and a
thiadiazolyl benzam de 30 conpound of Formu| a | as defined in any of claim
1- 16. . 30 18.0tAn i nsecticidal conposition of
*cl ai m 17 Waheséin Hilo RefeieiotcAiblodr Bemdssr. 19. An insecticidal conposition of
~claim17 whi cR) dyslizimpg acompsind bfathé forrmdncent rat e. 20. An insecti ci dal
conposition of claim17 which is a suspens“ﬁﬂi 21. A nethod of reducing an
i nsect popul ati on which conprises applying insecticidally- 35 effective
anount of a conpound of -Forrmula | as, defin in any of clains 1-16 to a
substance to be 35 ingested by th& |ﬂke 2. A method of redycing an
i nsect popul ation which conpris H ihsecticidally- eff&@tive

anount of a conpound of Fornula I |n the f f an insecticidal
conposition as deflned in any of clainms 17-]20 to a substance to be ingested
by the insects. OCH,

GB 2006 ,75 A process for preparating a conpound of Fornula I,

as defrHéd%rﬁggFggw%'ﬂsmhich process conprises either: 1) acylating a 10
2-am no-5-R-substituted 1 ,3,4-thijadi azole of the fornula [err] 5 wherein R
is as.defined in Fornmul'a |, w tR—-®€-bhzoydr Hat€deN-of the fornul a

5 [err] wherein Halo refers tg chloro or bronmo, or %) cyclizing a conpound
of the forWhereinBdgas definedfn fmmrlhbwm'ﬁd@vr"émwewt‘she" roprasents

10 [err] wherein Ris as -defined in Forgula , wth a dehydrating agent,
when E represents ' T

R—C—NH—,

or with an oxidizing agent, when E represents R—CH=N—. '
: 15 24, A process of claim 23 for preparing a compound of Formula |, as defi ned inclaim 1, which . 15
% . process comprises acylating a compound of Formula i as defined in claim 23, with a benzoyl halide of
Faormula lll, as defined in-claim 23.
25. A process of claim 23 for preparing a compound of Formula I as defined in claim 1, which
comprises cyclizing a compound of the formula

) s 0
) R- CH= N-Ni- C-NH-C | W) 20

CHj

20
och,

wherein R is as defined in claim 1,
with an oxidizing agent.

26. A process for preparmg a compound of Formula |, as defined in claim 1 which process
compnses cyclizing a compound of the formula
CH 3

- s g |
. "
25 R~ CH= M- NH- C-NH-{. - Vi .25

: '0C“3
wherein R is as defined in claim 1,
with a dehydrating agent.



Lyl o wi th an oxi di zi ng agent, when E represents R-CH=N-. 15 24, A
ey of claim 23 for preparing a conpound of Forrmula I, as definéd In ~
' whi ch 15 process conprises acylating a corrpound of Fornmula.ll
fefined in-clairm23, with a benzoyl halide of Forn@Ba2|q96 7%k Bjefitkd. |
claim23.” 25. A process of claim23 for preparing a conpound of Fornula I,

as defin DoSds a u . pratatpas) ihbe fornmul a
[err] nh eﬁ 4 ﬁg# %&pdyﬁ% f,&gg“%%ﬁmf i’bﬁkn?g‘}n%@mmm:%aeaw 26. A.

' vwh
pr 0C€§|§m§<2f—-'ﬁ @RRA b&ﬂoﬁhaﬁgﬁmﬂdxlo |, ds@iefiekdan disim28. defined in claim1, V\@ch
process Qs piosass fat peparing A gompanodpifiorulal wherein Briswasidafired iy nvmémﬁn R isvas
def Bnae-tlibrwhjthpragess coquspsavqﬁémﬁmmh@d %fgermulav Wh.'n iparglefined ipanyof 5 1

27. Ac'ﬂ'ﬂ‘@@ 15, yish ane For mul.a WAST &i R Ruilng @S
I defi
defin —16 Fme eis %ﬁ% o hg\g\ﬂf&‘ 3}‘%’ L i &@%ls%gﬁfﬁ dﬂgn\ﬁofcorrpound
of Fo ;séilew &HyHratingd d n |nanyof clalmsZ- 6,.

er\boy | Ag ﬁ‘ac&é M.mbfwhb etmha&ehql&&ﬁr@%denmrﬁétﬁdnaau&an-c2& A processi10or
prepar i Ngs1aA@eMPsUa 6f Fofm koY d8iclalinell,in sidlaricsubstantatly eﬂmech&fbefoecuescmbedwutlof cl ai ns
5 2- 16artnmr¢éferpmqa¢@wooempheeﬂe@plsycl izin a co ound of For mul a .wher ei n
‘Ris as daf ﬁ%ﬁwng;%mmwt;g% n g:fe sgn A\ 'ﬁg@éj%}& % - 29. A
progess f ri\’sﬂ ef|n¢glln
any&gfrefgﬁgge r:%eﬁ‘% oft%%i% 'gg éﬂaﬂ% ese'cglc a co ourllag of Fornmul a
VI

rern H—ath cta 2hydrati ng
agent. 10 rmwags Mgmmas;ﬁrﬂmmmﬁmﬂw& Tl ps
nmet hanesul f oni ¢ aci . A conpound-of -Forrula |I. as clained in
.claim1, substantlally as herei nbefore described with. particular- reference
to any one of the exanples. 32. An insecticidal conposition as clained in
claim 17, substantially as hereinbefore described. 33. An insecticidal

met hod as clainmed in claim?2l1l, substantially as herei nbefore described. 15
34. A process as-clained in claim23, substantially as hereinabove
described with particular 15 reference to ‘any one of the exanples. Print ed
for Her Majesty's Stationery Ofice by the Courier Press, Leam.ngton Spa,
1982. Published by the Patent O fice, 25 Southanpton Buil di ngs, London,
WC2A 1AY, from which copies nmay be obtai ned.
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