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BENZAM DES ANDg g{? F‘ ¢ 3 )Feb. 1%/ ELI LI Ll AN
COVPANY, a cor Rar (g dﬁ;‘ aa”[°§ ana, United States of/%@
havi ng a pri ncr,.palaﬁ 1c %?1 oaI7 319?7 East McCarty Streef/® ‘;w
I ndi anapolis, %at( V@ “g es of Americ, do hef &}
t he inventi on, Or(sj’}"b‘nﬁ tep @ t(Ugr) patent nmay be granted {

t he nmet hod by | Gy icombfRtel $pe ca]gg,q HiRE 16 @y Pyoparti cul arly NS
and by thg 5 fol loMiRg cei ed®eli2- The present i nvention rel at RoNE
N-(1, 3, 4-fhi adi aZQB2)2ndé|x)1bﬁi&Z;ﬁ£HcéeS havi ng a phenyl, napht hyl
hetero-aryl group at tdee S3pos37Rilese mHo 4@ wMho 2t Az es1ziteap and
2,6-substitution on the benayid4 213 otp, 220422Z booep2® 221 24612471266 @31t | ci des. 10
The control of insects was @fk2df253 P A5l r23t 280 280128 Ks3081 6@ Btiaken by
agricultural 10 chem cal résk3aldcH; 3BNA2IcIANBRTBBE312033pS33pM2sued vi gorousl y
by the art. Insects of many 36Y§é1r%54é§%@§l36Yé8Q)ﬁ§(‘t§fY-‘€Pl595t§P es, and al so
cause unsanitary conditions 6%@93@9%%%6 63bhl bodst uffs. The
damage caused by insects |s6791%9<i|68?11593tﬂ9§ ﬂéll Ysﬁe75¥c7ﬁYr75 SQf’f har nf ul

i nsects necessari i.s of &g Mfgﬂéié %ﬁ Recently, the-
search for new ana();aéf“[eépr ¥ ﬁg been spurred by the with- 15

drawal fromuse of the old residual insecticides. The conpounds of Formul a

| are new to organi c chem S{34yN-(KOAEHIABIAZ.CLRYILNBERZ AMIDES ANDTGINENEr , are
of intereTt. For exanple, Cebalo, U S. DOskEasINSECAGIES?2, dis-
v

: (71) We, ELI LILLY AND COMPANY, a corporation of the State of
Vs Indiana, United States of America, having a pnncnpal place of business at 307 East
McCarty Street, City of Indianapolis, State of Indiana, United States of Amencs{ do
hereby declare the invention, for which we pray that a patent may be granted to us, and
5 the method by which it is to be performed, to be particularly described in and by the 5
following statement:—
The present invention relates to novel N-(1,3,4-thiadiazol-2-yl )benzamides, having
a phenyl, naphthyl or hetero-aryl group at the 5-position of the thiadiazole ring and
2,6-substitution on the benzyl ring, which are useful insecticides.
10 The control of insects was one of the first problems undertaken by agricultural 10
chemical research, and continues to be pursued vigorously by the art. Insects of many
orders assault crops of all types, and also cause unsanitary conditions and nuisance by
contaminating foodstuffs. The damage caused by insects is incalculable, and the control
of harmful insects necessarily is of the highest priority.
15 Recently, the search for new and better insecticides has been spurred by the with- 15
drawal from use of the old residual insecticides.
The compounds of Formula I are new to organic chemistry. Some items in the
prior art, however, are of interest. For example, Cebalo, U.S. Patent 3,726,892, dis-
' closes herbicidal 1,3,4-thiadiazol-2-ylureas.
20 Rao, Indian J. Chem. 8, 509—13 (1970), teaches a synthesis method for 2-amino- 20
a2 1,3,4-thiadiazoles, which are intermediates for the compounds of this invention.
Wellinga and Mulder, U.S. Patent 3,748,356, show herbicidal and insecticidal
efficacy of N-benzoyl-N’-phenylureas.
This invention belongs to the field of agricultural chemistry, and provides novel
25 thiadiazoly! benzamides of the formula. _ 25
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cl oses herbicidal 1,3, 4-thiadiazol-2-ylureas. 20 Rao, |ndian J.
Chem 8, 509-13 (1970), teaches a synthesis nethod for 2-am no- 20

1,3, 4-thiadiazoles, which are internediates for the conpounds of this
invention. Wellinga and Mul der, U S. Patent 3,748,356, show herbicidal and
I nsecticidal efficacy of N-benzoyl-N -phenylureas. This invention bel ongs

(Zjitrmafield of agricultural chem stry, and provides novel 25
[

i adi azol yl benzam des of the formul a

[err] wherein R representsi;7,422 2
1,571,422, 2 ]err] 5 wherein
[err] ipfepéhdentlx,rgpresgnt hydnﬁgln_*ﬁhlorO-Oo , provided 5 that
at | east\one 0f [err] gonzsents chiaro_ of“bro sents oxygen or
sul fur; [&FT] indepe ‘h¥grepresepp“ﬁydﬁogen ch oro brono or nethyl,
provided that [err] represents hydrogen when X r nts oxygen; 10
[err] represent g hydr ogen, chIoro brono quoro or trifluoronethyl; and

either 1P 1)nrerr] ent h , one of represents hydrogen
and t he_afhersof | err] re r enfls h dr oxy, brono, iodo,

f1 uor o, tfry(uoronethy hyI hy r phenyl nonosubst i t ut ed
with bronmo, chloro or quoro Fbrr

represent hydqogen
and [err] independently represent chloro, 15 quoro or bronmo, or 3)\ [err]
r epr esent ogen, ang—legr] indepe nyt repr chloro, fluora, brono
or trifl uorondhyl, or|4) syr] rep ese drog , é\ﬁ [err] independently
repr esent)_chl ef o, flu @f or /

20 5) [err] represent hydrogen and err represents chloro, fluoro or
brono, or 6) [err] represe t hydrogen, and R represents acetantdo nitro,
am no qr err] nd ntly represent droqgn chl oro, 'fluoro,

br ono, ravi ded that:

25 1) o !} 9% r] nay r hydr ogen, if ~aQd O}H‘f t he ot her
represen nEt oxy; 2) atNeas? one of [err] nust=e€present nethyl or

met hoxy, unless a) [err] does not represent hydrogen; nR* and [err] represent

hy@r 0ge Qe R’ R!' and R? independently represent hydrogen, chloro or bromo, provided 5
that at least one of R’ R! and R? represents chloro or bromo; 'i
X represents oxygen or sulfur;
R® and R* independently represent hydrogen, chloro, bromo or methyl, provided
that R® represents hydrogen when X represents oxygen; i
10 R® represents hydrogen, chloro, bromo, fluoro or tnﬂuoromethyl and either 10 ‘
1) R® and R’ represent hydrogen, one of R® and R® represents hydrogen, and the
other of R® and R® represents hydrogen, chloro, methoxy, bromo, iodo, fluoro,
trifluoromethyl, methyl, hydroxy, phenyl, or phenyl monosubstituted with
bromo, chloro or fluoro, or
15 2) R® and R’ represent hydrogen, and R® and R*® independently represent chloro, 15
’ fluoro or bromo, or
3) R*® and R*® represent hydrogen, and R’ and R® independently represent chloro,
fluoro, bromo or triftucromethyl, or
4) R’ and R® represent hydrogen, and R® and R® independently represent chloro,
20 fluoro or bromo, or 20
5) R’, R® and R° represent hydrogen, and R® represents chloro, fluorc or bromo, or
6) R® R" and R® represent hydrogen, and R® represents acetamido, nitro, amino
or cyano;
R and R* independently represent hydrogen, chloro, fluoro, bromo, methyl or
25 methoxy; provided that: 25
1) one of R and R!* may represent hydrogen, if and only if the other represents
methoxy;
2) at least one of R** and R'! must represent methyl or methoxy, unless
a) R® does not represent hydrogen, and R%, R" and R® represent hydrogen, or
30 b) R® and R® represent hydrogen, and one or both of R” and R® represent 30
trifluoromethyl; o
3) neither R® nor R® represents phenyl, acetamido, methoxy, mtro, amino, cyano
or substituted phenyl unless both R*° and R*! represent methoxy
4) two of R’, R* and R® represent hydrogen unless both R*° and R!! represent
35 methyl or methoxy; 35
5) both R and R" represent methoxy or methyl when R represents pyridyl,
naphthyl, furyl or thienyl;
6) both R!° and R!* represent methoxy when R represents benzothiazolyl, benz-
oxazolyl, benzothtenyl benzofuryl, isoxazolyl, quinolyl or thiazolyl.
40 The present invention also provides a process for preparing the compounds of 40
Formula I which comprises either
1) acylating a 2-amino-5-R-substituted, 1,3,4-thiadiazole of the formula
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30 b) [err] represent hydrogen, and one or both of [err]

r epr esent 30 trifluoronethyl; 3) neither [err] represents phenyl,

acetam d i ] i

[err] represent nethoxy; 4) two of [err] represent hydrogen unless both

[err] represent 35 ) met hyl or met hoxy; \
35 5) both Jerr] represent nethoxy or nethyl when R represents pyridyl, [ 2
napht hyl, furyl or thienyl; 6) both [err] represent nethoxy when R

represents benzgthi azolyl, benz- oxazolyl, LBB@2dt hi enyl , benzofuryl, 3

i soxazol yl, quinolyl or thiazolyl. 40 The present i1 nvention also

provi des a process for preparing the conpo S Jjof 40 Fornul a | i ch
conprises e+ther 1) acylating a 2-am no- sufsstnit uted, 1, 3, 4-thiadi azole

of the formula 3 Ng 1,571, 422

311 S wherein Ris as defined |n Formul a | except that R does not

represent am no- or acet afficrin ¢fine flgegirot Fpresentanigr Ul a
[err] 5 wheF e ?yef%wgﬁ?fwtb‘?% , and [err] are

as defined in 5 Formula I, or 2) cyclizingea conmpound of the fornula
[err] wherein [err] are as defined in Forn@l a .and X represents [err]
wherein R,s as defined in Formula I1, mmg@;a/deﬁ&drating agent, Ihen X

represents [err] or with an oxidizing agent, “wae represents RCH = N,
and optiormally 15 reduci ng a conpaound of Formula |I wherein
[err] represents nitro to obtain a .15 conmpound wherein [err]

represents amind, and furtgi’ellm q Gf?&lﬂoyhlamy#MQalldriié“ ewin®'o arechs \Jefed im 5

[err] represents am no t@ {gg(aﬁ&) ereln [err] represents
acet ani do. Novel insecti¢idal S anJ |nsect|C|daI conposi ti ons maki ng

use of the novel 20 conpounds are al so prg®ded.
20 Throughout this docunent, all quantltﬁes°ar asured in the netric
system and _ X¢mc+mc—m
| ]
? wherein R!° and R** are as defined in Formula I, and X represents
0
10 I
- R—C—NH— or R—CH=N— 10
wherein R is as defined in Formula II, with a dehydrating agent, when X
represents
0
I
R—C—NH—

or with an oxidizing agent, when X represents R—CH = N, and optionally
15 reducing a compound of Formula I wherein R?® represents nitro to obtain a 15
compound wherein R® represents ammo, and further optionally acylating the
compound wherein R® represents amino to prepare a compound wherein R?
represents acetamido.
Novel insecticidal methods and insecticidal compositions making use of the novel
20 compounds are also provided. 20
Throughout this document, all quantities are measured in the metric system, and
temperatures are on the Celsius scale. All proportions and percentages are by weight.
™ The term halogen refers to fluoro, chloro, bromo and iodo.
A particularly preferred class of compounds of formula I are those of the formula
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tenperatures are on the Cel sius scale. Al proportions and percentages are

by weight. The term hal ogen refers to fluoro, chloro, brono and iodo. A

particularly preferred class of. conpounds of farmula _l are those of the

formula [err] wherein [err] represents [err] [err] wherein [err]

I ndependent |y represent hydrogen, chloro or brono, 5 provi ded
t at least one of [err], or at least one of [err] represents chloro or
no; X represents oxygen or . sul fur; R20 represents hydrogen, chloro,

o) or nethyl; R21 represen rogen, chloro, brono, fluoro or
triﬁu-ewwe&-h-yd—a—ud—eu-he L?n%’fi 1\ [err] represent hydragen, one of

[err] represents hydrogen and th ot her of [err‘L reprgsents hydr ogen,

chl or o, fl u\oyb JT \V[0 t hyl , \l]yll hydr oxy, phenyl, or
phenyl ;ﬁm 2 \ ]NE 'dr flyfo, gy _2) [err] represent
hydr ogen, d R24 dep repr,eosen chbdro fluoro or brono,
or 15 3) [ert' resent hy gen and R2 and25R25 | ndependent |y

r epr esewterein 15 chl oro fI uoro, brono or trifluoromethyl, or 4) R23 and R

2 repr esefhs RYAROGRN, ;0@ Fds ARy B?;ﬁesénptﬂed@@&d%mwo%rrb&a{oesent chl oro,
4or o or ﬁir plrmded?tﬁat 5%n1e{st36dl§]2df% f{e pﬁdanre,nir atiydr ang @R, RitlandR'Y | rep [ese nts
chI oro, fl uorepregnts Zﬁloro or bromo; br ono;

20 [err] P"r;r,,ﬁf@ ?ﬂ‘de‘ °"r%‘r‘ Sl Q{h gen, chloro, fluoro, brono, et hyl or
met hoxy:  [ReONER s?fi ZE: or Honie! Aok &r | wiABMmE@A] BAGRKer hydr ogen, i f the
ot her represents met hoxy; 2) at ieast one of [err] rrust represent met hyl or

mefdhoxy, umlee sndZB” represent hydrogen,

C“Fs &8nt hydpogen, and
[err] repre ¢ logen, ‘and one or
%é fh and re o o t1 ith

both of R23 0 . mee(ﬁrhgdr Yp nelt er [err] represents

phenyl or 25 Skid ntreeiarahﬁmydlmgml aﬂsR’bmdwR{’emte]:en@@tly represent and [err]
I oro or bromo, or
"o esent ggg’h?# R2¢ represent hydrogen, and R?*® and R** independently represent 15 30

chloro, fluoro, bromo or triftuoromethyl, or

4) R and R?® represent hydrogen, and R?> and R* independently represent
chloro, fluoro or bromo, or

5) R, R** and R?* represent hydrogen, and R represents chloro, fluoro or

20 bromo, 20 ¢

R and R independently represent hydrogen, chloro, fluoro, bromo, methyl or
methoxy; provided that:

1) one of R™ and R** may represent hydrogen, if the other represents methoxy;
2) at least one of R'* and R* must represent methyl or methoxy, unless

25 a) R2* does not represent hydrogen, and R?*?, R* and R?* represent hydrogen, 25
or
b) R22 and R** represent hydrogen, and one or both of R?® and R?® represent
trifluoromethyl; .
3) neither R?* nor R®* represents phenyl or substituted phenyl unless both R
30 and R* represent methoxy; 30

4) two of R?, R** and R* represent hydrogen unless both R** and R** represent

methyl or methoxy;
5) both R'* and R!? represent methoxy when R represents pyridyl, naphthyl,
furyl or thienyl.

35 Within the above class, a more preferred class includes the compounds wherein 35
R represents
R22 23
“ | ,
7
\ /
\st

and a further preferred class includes the compounds wherein both R'* and R™
represent methoxy.
40 Each numbered subparagraph below describes compounds of Formula I wherein 40
the variable substituents have the general meanings given in Formula I, if not otherwise
stated. In the subparagraphs below, each general term, such as phenyl, is intended to
include the substituted forms of the group referred to.
Compounds wherein:
45 1) R represents phenyl; 45
2) R represents phenyl, or pyridyl;
3) R represents pyridyl, thienyl, furyl, benzothienyl, benzofuryl, benzothiazolyl,
benzoxazolyl, isoxazolyl, quinolyl or thiazolyl;



4) two of [err] represent hydrogen unless both R13 and R14 represent nethyl

or nmethoxy; 5) both [err] represent nethoxy when R represents pyridyl,

napht hyl furyl or thienyl 35 . N Within the above class. a nmore
preferred class includes the conpounds wherein 35 R12 represents [err] and

a further preferred class includes the conmpounds wherein both [err] e
represent net hoxy. 40, Each nunbered subparagraph bel ow descri bes /.
conmpounds of Fornula | wherein 40 the variabl e substituents have the %

general neanings given in Formula I, if not _otherw se stated. In the s
subpar agr aphs bw%%uwﬂbﬁ_ym&nyl, is intended to
I ncl ude the substituted 4)QR mprexdnest phenyD) 6r0nuphthgdf erred t 0. Conpounds wher ei n:
45 ~ 1) R repres®mge Wypyridyl, benzothiazolyl, benzoxazolyl, isoxazolyl, quinolyl or

p% ;@

r

¥

S . .
45 2) R represents phenyy, ‘Qﬁl; b w3 PR L SREESENt 8. dyl .. thienyl,
furyl, benzothisnyl, benzoﬁ,g, ﬁiﬁﬁ%&f{}n |;ah§ghz%,1:y’?)°§nr'% &a%’}il'glk’?%?th'f‘ggkﬂ%l yl,

qui nolyl or thiazolyl; 7) dne of R® and R® represents hydrogen, and the other represents halogenSof 1, 422

S 4) Rrepresents phenyl, ;ﬂa‘rgggﬂih yl 5%' Rre resent s eyH:irrcl dyl .
benzot hi azol yl , benzoxazﬁl and RS HAGL %Ey,rp "—"ggl'ﬁm ﬁ’g’ﬁro?bmﬂ%i(’ﬁléﬁuﬂﬁﬁvﬁ
represents thieoyl, fury),onbeNR0O:maz0! entd Hydr ,'aﬁ@@ie)élher rbﬁr lc:g ri- 10

benzo- 5 . f

r fuboromethyd xraezi yd methipity;nol yl or thiazolyl;
5 7) one of [err] repre rgf;
161

S andl BY epsesent apsthoxyhie ot her ;ﬂg@r esents hal ogen or

u

. ) adent] th .

trifluoromethyl; 8) [er ) n mﬁti prggl’éc %g%m m?’;yrguworo or br oo

9) [err] independently répresent chloro, “fl'uoro, brono or tri’fl uoronethyl;
10

10% one of Cénepondds picspbemenpls1inpoke a@asin: and t he ot her represent gs

hal ogen, tri- 10 quorP hyl , e hyl or methoxy; 11) [err] represent
met hoxy; 12) [err] i nde%%@%ﬁﬁ a}gg} i%yq!st hyl or methoxy; 13) [err]
I ndependent |y representi16jr Qseng |pySyR tidenyil fueyTenzdtRienyl, benzofuryl, m&%gﬁ of
subpar agraph 11_above wherbepzazazolyl, isoxazolyl, quinolyl or thiazolyl; 15°14) 5)

. € htlyd; i .
represents phen’;pl . 19) E; r% ﬁg%i’:g@ t%%r@&,gmotmolﬁy ungc};clxz’olyl, isoxazolyl, quinolyl or

thiazolyl;
19) R represents thienyl, furyl, benzoxazolyl, benzothiazolyl, benzothienyl, benzo-
furyl, isoxazolyl, quinolyl or thiazolyl;
v 25 20) One of R® and R® represents hydrogen, and the other represents halogen or 25
trifluoromethyl;
21) R® and R’ independently represent chloro, fluoro or bromo;
22) R’ and R* independently represent chloro, fluore, bromo or triflucromethyl;
: 23) one of R® and R° represents hydrogen, and the other represents halogen, tri-
30 fluoromethyl, methyl or methoxy; 30

Compounds of subparagraph 12 above wherein:

24) R represents phenyl;
25) R represents phenyl or pyridyl;
26) R represents pyridyl, thienyl, furyl, benzothienyl, benzofuryl, benzothiazolyl,
35 benzoxazolyl, isoxazolyl, quinolyl or thiazolyl; 35
27) R represents phenyl or naphthyl;
28) R represents pyridyl, benzothiazolyl, benzoxazolyl, isoxazolyl, quinolyl or
thiazolyl;
29) R represents thienyl, furyl, benzoxazolyl, benzothiazolyl, benzothienyl, benzo-
40 furyl, isoxazolyl, quinolyl or thiazolyl; 40
30) One of R® and R® represents hydrogen, and the other represents halogen or
trifluoromethyl;
31) R® and R® independently represent chloro, fluoro or bromo;
32) R’ and R’ independently represent chloro, fluoro, bromo or trifluoromethyl;
. 45 33) one of R® and R® represents hydrogen, and the other represents halogen, tri- 45
fluoromethyl, methyl or methoxy;

Compounds of subparagraph 13 above wherein:

34) R represents phenyl;
35) R represents phenyl or pyridyl;
50 36) R represents pyridyl, thienyl, furyl, benzothienyl, benzofuryl, benzothiazolyl, 50
benzoxazolyl, isoxazolyl, quinolyl or thiazolyl;
37) R represents phenyl or naphthyl;
38) R represents pyridyl, benzothiazolyl, benzoxazolyl, isoxazolyl, quinolyl or
thiazolyl;
35 39) R represents thienyl, furyl, benzoxazolyl, benzothiazolyl, benzothienyl, benzo- 55
furyl, isoxazolyl, quinolyl or thiazolyl;
40) One of R® and R® represents hydrogen, and the other represents halogen or
triflucromethyl;



16) R represents pyridyl, thienyl, furyl, benzothienyl, benzofuryl,

benzot hi azol yl , benzoxazol yl, isoxazolyl, quinolyl or thiazolyl; 20
17) R represents phenyl or napht hyl ; : —
20 18) R represents pyridyl, benzothrazolyl benzoxazol yl , isoxazolyl,
~qui nolyl or thiazolyl; 19) R represents threnyI, furyl, benzoxazolyl,
nzot hi azol yl , benzothrenyl benzo- furyl, isoxazolyl, quinolyl or
[t i azolyl; 25 20) e of [err] represents hydrogen, and the ot her

epresents haI ogen or 25 tsi1fauor onet hyl ; 21) [err] independently
represent or o, or brono; 22) err| 1 ndependently represent
chl or o, ﬁ%ﬁ%ﬂ: ﬁi ﬁ@‘,’;‘t {ro, %x o N8ad %Io,&g;;lr] represent s
hydr ogen oﬁe?w l@ﬂfo&,n @hQ&Qiﬂlet I‘ebfesen alogen, tri.
f 1 uor onet hyI ﬂtmstn‘reshb'l methytedrhneﬂynxy
30 Lonpoun u ei n: represent s phenyl ; 25)
. reprewéémﬁ:a%m it tqgtml@ﬁr:pﬁuy hi eyl furyi)
benzot hhﬁdbyétandbﬁnﬁﬁ tibny enzot | azo benzoxazol yl,
I soxazol qur nol% or thr azoly 35 27) R

ﬁo

represe s hfiylchigie nhpREkyl) - 1’é‘B’) ‘Feaﬁhe?p]re%eﬁlﬂs Zfyr fimsthoxyhenzot hi azal yl ,

befpzoxazgl. k. hs%ﬁgoolyl pyrfdith 0Gl3y tﬂﬁ%&)@l‘ azolyl; 629%)1m5h&?-pr95918t5 t hi enyI
furyl, benwa:ﬁaﬂ yl, benZot hi azd yl enzot hi ény enzo-
furyl, |%e>{azrﬁth F dlbcpmondl yiyridyl) ¢ hb.4z diiagiazol - 2 - yl] - 2,6 - dimethyl-

40 30) e res dr ther represents halogen
orygri f%om&l@lﬂr‘lm %nl]B l%e 8%%&%1@ lrE:l- ese?t"tne% oro, fluoro or
brorm ) [fer]- dhrwbepend;emyl)y- ,gpr etsgdnkol C ol o1p - 2f6l uamhechyuorom)1 or

-—|

trrfluororrrbertaymde one of [err represents hydr ogen, and the
ot her ré&p beFPQJ @e‘nd‘lT‘rTz PYFS'Y‘f)IJJP“on‘éta g0l - fre iy |2t * net hoxy;
COﬂDOUHCi$ A eidraph. Qy%dﬁgol/?ﬂ\ﬁ?aﬁﬁioﬂ 23;4?? f\’srétﬁ&ﬁ&?nts %enw 35) R
representsbpimm or pyrr represents pyrid

t hi enyl N-[g:(?tu {y1] -Zpedin eshqar lllzamidenzot hi azolyl, 50 benzoxazol yl,

i soxazoly! %ﬁmﬁbg 1e l’éﬁﬁﬁgﬁz yl,_]yl ?l’l‘ g’%%%:l}ts phenyI or naphthyl; 38)
R represm’lj_%s_ﬂgfﬁ 1-d\hienyD Q) 265 | soxazol yl, quinolyl or
t hP%zol \N-5-Ebchloro-1-naphth 5} 3 R ﬂsze,xmt %6-tlimesd bepzaimdeyl benzoxaol yl ,+

nzot hi (A7prome; E-naphthyl) thl?‘% qmidsy az ol y| i nolyl or
? ﬁi agz)l g ? yxuorc:l-JZ-naphtg;l) ??ithmdlazol- -y1] 265-3 ?3 enzamide azolyl, quinotyl o
5-(3-tnﬂuoromethyl-2-naphthyl) 1,3, 4-th1ad1azol -2-yl}-2,6-dimethoxybenzamide

30 N-[5-(4-chlorophenyl)-1,3,4-thiadiazol-2-yl} -2-bromo-6-fluorobenzamide
N-{5-(3-bromophenyl)-1,3,4-thiadiazol-2-yl] -2-fluoro-6-methylbenzamide 30
N-[5- (3-1odopheny1) 1,3,4-thiadiazol-2-y1] -2-fluoro-6-methoxybenzamide
N-[5-(3 -methylphenyl) 13,4-th1ad1azol-2-yl] -2-chloro-6-methylbenzamide
N-[5-(3-hydroxyphenyl)-1,3,4-thiadiazol-2-yl] -2-bromo-6-methylbenzamide

N-[5-(3-phenylphenyl)-1, 3 4-thiadiazol-2 -yl]-2,6-dimethoxybenzamide :

35 N-[5-[3-( 3—ﬂuoropheny1)phenyl]1 3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide 35
N-[5-[4-(3-bromophenyl )phenyl]- 13 ,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
N-[5-[4-(2-chlorophenyl) phenyl] 1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
N-[5-[3-(4-chlorophenyl )phenyl]-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
N-[5-(3,4-dibromophenyl)-1,3 4-th1ad1azol 2-yl]-2,6-dimethylbenzamide

40 N-[5- (3-bromo-4-ﬂuorophenyl) 1,3,4-thiadiazol-2-yl] -2-methoxy-6-methylbenzamide 40
N-[5-(3,4-difluorophenyl)- 13,4-th1ad1azol-2-y1]-2 6-dimethoxybenzamide
N-[5-(3,5-difluorophenyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethylbenzamide
N-[5-(3,5-dibromophenyl)- 1 3 4-thiadiazol-2-yl] -2,6-dimethoxybenzamide

N-[5-(3-chloro-5- trlﬂuoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 -
45 dimethoxybenzamide 45
N - [5 - (3 - bromo - 5 - fluorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2 - methoxy - o
6 - methylbenzamide
N-[5-(2,4-dibromophenyl )-1,3,4-thiadiazol-2-yl]-2,6-dimethylbenzamide
N-[5-(4-fluorophenyl)-1,3,4-thiadiazol-2-y!]-2,6-difluorobenzamide
50 N-[5-(2-bromo-4-fluorophenyl )-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide 50 .
" N-[5-(4-bromo-2-chlorophenyl)-1,3,4-thiadiazol-2-yl ] -2-methoxybenzamide
N-[5-(4-trifluoromethylphenyl )-1,3,4-thiadiazol-2-yl] -2,6-dichlorobenzamide
N-[5-(2-bromophenyl )-1,3,4-thiadiazol-2-yl ] -2-methoxy-6-methylbenzamide
N-[5-(6-chloro-1-naphthyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide

55 N-[5-(5-fluoro-2-naphthyl)-1,3,4-thiadiazol-2-y1] -2,6-dimethoxybenzamide 35
N - [§ - (7 - trifluvoromethyl - 1 - naphthyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 -
dimethoxybenzamide

N - [5 - (4,5,6 - trichloro - 3 - pyridyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethoxy-

benzami .

60 N - [5 - bromo - 4,6 - dichloro - 3 - pyridyl) - 1,3,4 - thiadiazol - 2 - yI] - 2,6 - 60
dimethylbenzamide



40) One of [err] represents hydrogen, and the other represents hal ogen or
trifluoronethyl; 6 1,571,422
6 41) [err] independently represent chloro, fluoro or brono; 42) [err]

i ndependently represent chloro, fluoro, bromo or trifluorenethyl; 43) one
of [err] represents hydrogen, and the other represents hal ogen, tri,
fluoronethyl, methyl or methoxy. S “Al t hough the above general
formula clearly describes the conpounds of Formula I, S the foll ow ng

Q

typi cal exanpl es? are presented to assure L$fag22agricultural chemsts fully 7

under stand the 1 nven{d o | 3o 0N i ALY 5 -
thi adi azol - 2 - yl]k' 6{3‘;5 élbmﬁoxy pgmHQ 34 3t£16dlpz¥lr ij )k? 2 étetﬁox?’

chloro - 3-- pyridyl )I-[sl @3, ébromot-hLGa-dﬂnmR)ﬁi 2- ﬁ'ndyly-l 1:3,4 - hjaGiazol 2 nﬁu haxy-
benzamde N - [p - (4

> thiadiazol - 2 -yl medop -6 m@mmﬁxﬁm

10
adi azol - 2 -

yll - 2,6 - dindthyl %éﬁ%ﬂy “!') 4'“P zg%gflg%ff?;_émﬁgﬂ gy% ,1, 3,4

5

15 N- [5 - (4 - chl Nr-ﬁ-(45$1c!ﬂop52’uh )1,3,4- ﬂluaﬂ;aibl-z-yt]mﬁadimahtmi'benzalﬁlde yl] - 2,6

- di net hyl - am dd-N¥- -1,, 11- ’Q:‘h hexybenzamide ny i dy| ) -
1,5, 0 e ool < L 1}% T
(3,4,5 - trIChlorO-N25-sn§6Edz A -2'yl a;ggmza e |] - 2,6 -
di met hoxy- 20 benzal- je(ZNhnaioFy}) 1I$4~ﬂ1udxyio)-2-i1]3 64hmdth ergamifle 2-

- 2, 6- di met hoxybgnz ani¥iE-(4=iodophe Hﬁﬁﬂmﬂﬁol 2-yl]
-2, 6-di met hoxybenzani g; cio ” zg{:ﬁ '?“ °’ zigéﬁ}m di.azol - 2-yl ]
-2, 6- d!nethoxybenzanpﬁs_ - tri MM @ﬂ&ﬂﬁﬁheZ-yH
-2, 6-di met hoxybenzamnd 5- E;:hloro- -nabhthyl) 13 4-th1ad1azol-2-yl]-2-methoxy-6-methylbenzam1de

[ 5- (3-chl or o- 1-papht Ry 131)741-, ‘hflh f’? 11@{;;’_! eﬂlYQ’elGaI;_lﬁ_me&agm ibenzani de
25 N- [5-(2-brono-1- JI 1j é %i% 1]-2,6-dimethoxybenzamide

-2, 6-di rrﬁt hgxybelnzamm 5 }g& m 1-2-y1]-2, 6-d1methoxybenzaamde

-1, 3, 4-t hi adi azo 5-C5Zhio z,a-m zdl42-y]152,§-dimethoxybenzamide
3-trifluoromethyl - gbashﬂ ")Y"Z'!!e@[hlfﬁlm) hbﬂ%}awﬂ yh]z 6-dimethoxybenzamide

-2, 6-di et hOXyb@ﬁzam de r0pref dJékaﬁ legﬂlﬂ?rlq § ) (4 - chiorophenyl) - 13,4 -
13,4 thi adh aedl o iR Sl o AR, e 134

[ 5- ( 3- br ofrophenyl ) - 1d3z0ﬂ 2hwﬂd|2£62-cﬂnm za@dé,lmolﬁo (6 mménmeﬁz,am dea N[
5-( 3-iodophenyl ) -1,15; %ﬁo digme lenzaggﬁ e dﬁlé FHgryReeade N
[5- ( 3-methyl phgnyl i34, B o 1o ey e e haan de

phenyl) - 1 3,4 thiadiazol - 2 - yl] - 2 6 - d1methoxybenzam1de, N - [5 - (3 - chloro-
phenyl) - 1,3,4 - thiadiazol - 2 - y1] - 2 6 - d1methoxybenzam1de N - [5-[3,5 - bis-
(trifluoromethyl) - phenyl] - 1,3,4 - thladlazol - 2 - yl] - 2,6 - dimethoxybenzamide,
and N - [5 - (4 - trifluoromethylphenyl) - 1,3,4 - thxadlazol 2 - yl] - 2,6 - dimethoxy-
35 benzamide.

The compounds of Formula I are made by processes which are presently known
or are analogous to presently-known processes. All of the compounds are readily made
by the acylation of 2-amino-5-R-substituted 1,3,4-thiadiazoles of the formula

TI—" 11

o—NH
S/ *
40 wherein R is as defined in Formula II above, with a benzoyl halide of the formula
RID
° 1 "“\ -
Halo-c—o .
Ny / '

Y . 11!

wherein Halo refers to chloro or bromo, and R*® and R!! are as defined in Formula I,
and optionally reducing a compound of Formula I wherein R® represents nitro to obtam
a compound wherein R® represents amino, and further optionally acylating the com-

45 pound wherein R® represents amino to prepare a compound wherein R® represents
acetamido. In particular, a compound of the formula

10

(S

5

[

0

35

45



N [5- (3-hydroxyphenyl)-1, 3, 4-thiadi azol -2-yl] -2-brono-6-nethyl benzam de
N- [ 5-(3-phenyl phenyl)-1, 3, 4-thi adi azol -2-yl] -2, 6-di met hoxybenzam de 35
N [5- [3-(3-fluorophen h 1,3,4-thiadiazol-2-yl] . _
6- di.net hoxybenzam de 35 N [5- [4-(3-bronophenyl)phenyl ]
, 3, 4-thiadiazol -2-yl] -2,6-di net hoxybenzam de N [5-
A- (2-chl orophenyl) phenyl'] 1,3, 4-thiadiazol -2-yl] -2, 6-dinmethoxybenzam de
@ [ 5- [3-(4-chl orophenyl)phen

yl] -1,3,4-thiadiazol -2-yl]

,,’89' d| met pogybenza_rrildeﬁﬁ [51-’5(71’;‘%224- di bronophenyl) -1, 3, 4-thiagi azol - 2-yl ]
-4, O Ul mmevityt el Zalinmruc H#0 ™
[ 5- (3- brono- 4-fl uoropheny|) -1 3, 4 th'adi azol - 2-yl ]
- 2-met hoxy- 6- met hyl benzanj de || 1 n 40s-Ng —
[5- (3, 4-di fluor ophenyRY—483, a+tricarlazgt - 2-yl] -2, 6- di¥met hoxybenzani de N-
[5- (3, 5-di fluorophenyl) -13, 4-thi ad];azol -2-yl] -2, 6-di net hyl benzani de N [
5- (3, 5-di bronophenyl)-1, 3, 4-thi adi azol -2-yl] -2, 6-di nerhoxybenzam de N -
[5 - (Szvilé:cm’,di‘band B+ are by defihed @baveyas prsplagelh y1y brocess whicB céprisds hi adi azol - 2 -
yl] - 298*45 . di ret.hgxybenzani de,.
45 N - [5 ! ‘t“%‘a‘-‘“gbar%%‘“"—'gg; soheqed irgrﬁ'é‘ﬁiﬁ'“)““‘: of thesformula ¢ i adi azol - 2« yI] -

2 - nmethoxy - 6 - nethyl benzag [ 5- (2, 4-di br onophenyl

)-15 3, 4-thiadi azol -2-yl] - 214:ldi _t_rryl benzam de N v1 5

[ 5- (4-fluorophenyl)-1, 3, 4-thi alN2zol'=2-yl] -2,6-difluorobenzam de 50. N-
[ 5- (2-brono-4-fluorophenyl)-1, 3, 4-thiadi azol -2-yl] -2, 6-di met hoxybenzam de
5

- net hoxybenzam de N- [5-(4-trif] uoronethyl phenyl)-1, 3, 4-thiadi azol -2-yl]

5

5

0 N [5-(4- BheprOR? -ixcda| definod htemey with 2 bSzd hdlide ofi the fotmula- y| |

2

-2, 6-di chl orobenzam de N- [5-(2%bronmophenyl)-1, 3, 4-t hi adi azol - 2-yl ]
2

- met hoxy- 6- met hyl benzani dé N-_4[-5q(

-chl oro- 1- napht hyl ) -1, 3,H£1m:chi.'&'di az\J -2-yl] -2,6-di hoxybenzam de 55

[ 5- (5-fluoro-2-naphthyl)-1, é\._A;_;;/ﬁi adi azol - 2-yl] -2, 6-di net hoxybenzam de

N- [5- (7 - trifl uororrethyl&m- 1 - naphthyl) - 1,3,4 - thiadiazol - 2 -

- 2,6 - dinethoxybenzamide N- [5 - (4,5,6 - trichloro - 3 - pyridyl) -

,4 - thi anghg‘z'é)Halo refers toychlpro.or progo, andjRieed Rk yr= apdsfipeditbete 60 N-[5-

m - 4,8 o it Qhoind 3 thePifalfly! ) - 1,3,4 - thiadiazol - 2 - yl]?- 2,6
! clizi ound “of the W) 1 '

10 60 di fyhy r%enzgﬁl‘ﬁle 9% %0

1,571,422 R'3 7 N- [5- (3,4,5 -

tribromo - 2 - pyridyl ),? - 1,;3'3,40- tlbi_@di azol - 2 - yl] - 2 - nmethoxy - 6 -

met hyl benzam de N - §'8 -y (B-cob _ojb - N‘ 6 - dichlorgyy 2 - pyridyl) - 1,3,4

- thiadiazol - 2 - yl] - 2,6 - di hemg)(ybenzarri de 5

N-[5-(4-nmethyl-2-thienyl)-1,3,4-t hi-lé;dl azol - 2-yl]-2, 6-di met hyl benzam de

5N-[5- (4- bronmo - 5 - nmethyl ™~ 2 - thienyl) - 1,3,4 - thiadiazol - 2

- yl] - 2 - wherein R, R and R* are as defined above, with a dehydrating agent. _

In process (1) for the preparation of the compounds of the invention the acylation
step is suitably carried out in the presence of a base in a reaction solvent such as tetra-

15 hydrofuran, dimethylformamide, dimethylsulfoxide or diethyl ether. The preferred base 15
is sodium hydride, although organic bases such as pyridine, triethylamine and tri-
ethanolamine may be used, as can inorganic bases including sodium hydtoxxfie,
potassium carbonate and lithium bicarbonate. The temperature range of the reaction
is suitably from —10° to 50°, preferably from 0° to 25°. )

20 The intermediate aminothiadiazoles may be prepared by reactions which are now 20
well known. In general, they are prepared either by oxidative cyclization of a thio-
semicarbazone, preferably with ferric chloride, or by dehydrative cyclization of a thio-
semicarbazide with a strong acid. See, for example, Rao, supra, and Cebalo, supra.

The compounds of Formula I, wherein R, R** and R'* are as defined above, arc
25 also prepared by cyclizing a compound of the formula 25

=HE?Q
wl—l

el 2
= -
®)

10

s oo fO

X-NN-Ct-e—s? \.' v
\__ /

rt

wherein R' and R** are as defined in Formula I, and X represents
0
I
R—C—NH— or R—CH=N-—



met hoxy - 6 - nethyl benzam de N- [5-(4,5-dichloro-2-thienyl)
-1,3,4-thiadiazol-2-yl] -2,6-di net hoxybenzam de N-

[ 5-(2-benzoxazolyl)-1,3, 4- t hi adi azol - 2- yl] -2 6-dinethexybenzani-de 10—

N- [ 5- (2- benzo[ b] t hi enyl ) -1, 3, 4- t hi adi azol - 2- yl']-2,6-di net hoxybenzam de

10 N- [5-(2-benzo [Db] furyl) 1, 3, 4-thi adi azol -2-yl] -2, 6-di met hoxybenzam de
N [5-(5-isoxazol yI ) .-1,3,4-t hi adi azol -2-yl] -2, 6-di net hoxybenzam de N

[5- (2-thiaZolyl)-1, 3, 4-thi adi azol - 2- yI] '-2 6 di methoxybenzam' de N /J?/
[ 5-(4- |odophenyl) -1 3, 4-thi adi azol - 2-yl ] )21 or o- 6- net hoxybenzam de 9
15 15 N- 2-yl]

-2, 6-di chl or obenzam wirel-R fsSus (dSﬁnbd)d;OEUﬂﬁtny III) wztﬂ.a:ﬁelﬁdiafhgadierﬁ,bﬂien X- t¢prhsents

- 2- br ono- 6net hyl benzam de N [5-(

5-trifluoronethyl-2-napht hyl )- 1, 3,4-thi adi oI -2-yl] -2,6-di et hyl benzam de
N- [5-(4-chloro-1-naphthyl)-1,3, 4-thiadi g

avl, ]
- 2- met hoxy- 6- net hyl benzam de N- £ %2 fury 1,3, 4-thiadj azol - &/
2’ 6- di net hyl benzani ng al ox1d12mg agent, when X represents R—CH N—, and optionally reducing a

[ 5- ( 5- br ono- 3 f ur yA m‘i}:;{fr la 1 Wher?ﬂ:}::%rn S/ f mt obtam yomgguﬁd Tvxgiée&m R® .

20 N- [5- 6-Dbrono- &nﬂxermprebbtjatdmmwlvgherhp 4ep eaamiﬂo- -yl]

2, 6- di met hoxybenzam dén{ﬂﬂmﬁﬁ'éﬂ IOfZFDMBWzbiS[ M}Pmd by cyclizing a compound
hienyl)-1, 3, 4-thi adif &¥ofe 1] -2, 6-di net hoxybenzani de N-
5-(5-chloro-2-benzo [b] furyl) -1,3,4-thiadiazgle2-yl]

2, 6-

t
[
- di mret hoxybenzam de N- [5-(7- met hyl - 2- benz/éjgpj fury
1, 3, 4-t hi adi azol -2-yl] -2, 6-di rret h‘g E%H_g_angd The pi®ferred
conpounds of Formula | are N - 6% W% phery;fl) - 1,3,4 - 25

t hi adi azol - 2 - yl] - 2,6 - di rrethyl benzam de, :ﬁ" [5 - (4 - chlorophenyl)
- 1,3,4 - thia- diazol - 2 - yl] - 2,6 - dineth xybenzamde N-[5- (4 -
f1uorophenyl) 491, 3, #hereid Fij mw afiti R’ZGl'easdzﬁned}H(tlarm D efcept tht IRefiday/ hdd @dpreseiit de, ¢

[5 - (4 - trifl uoremm Faidop yl, ‘mth&nmxﬁlz ng jagedli, apdopptionally redycjp a-co@. 6 -
oun la 1 mt obtain. a compound wh
di met hyl benzami de, NZ r%ntsa 0 and ero Rm%l?lg 6 0 leherémR Tepr se%dI azol
-2-yl] - 26 - di &L ‘Iﬁ efein repr tsace{tnelft,xhlin thy=" 30
phenyl) - 1,3, 45- t hi adinaprodess- (2? for t}& Ipreparatioh of copoRids Qs zia thelyentib; [ S5 15

(3 - chlofo- phenyl )usefulldt?ydtatmgtdamﬁdmdml PhOSPQOrLC fomllQ a@d,- phosphorus penta-

di met hoxybenzani de ﬁ;ﬂd hosp l‘femo esm % Zﬂ%{f{ id, an&lﬁ»érﬁ%z%]and
. ) ! 0i ndes refe d h ag
1,3,4 - thiadiazol - s ﬁids, ar1y o&én ric a (4 -

trifluorormethylaphenyl) Behgdrativd cychiahonaeheaxzmtly runZt tempdrdtures fbnfi20° tdl$0Tpirdfaxy- 320
benzami de. ably at room temperature It is usually preferred to carry out the reactions without

pg ¢ REFFCRsy 3¢ dhepb
35 The conpounds of fﬁ% 1ud1§1‘§ﬁ‘y frﬁi%% ene thﬁdé’éllg%egzégnes, nr(ga? éﬁﬁ%ﬁﬂ ‘ty

known or are anal ogogishidria W) processes. fie Co ounds
are readily mads by t hefn&qyéf&ted oKridvihg Rgeﬁtms Fepricochidridell Dsiet pawerdd oxidizing agents 25
1, 3, 4-t hi adi azol es ofantuq?-seﬂofomaapgeqak m4:fefﬂcyamde quRZquSﬂSase ErefFllaHEd in

Formul a Il above, wi fﬂg;@;@’%ﬁg Is, evefﬁgn e&g g ‘h Jmmﬁ{ in

Hal o refers to chl or g cdveddn@ND, an efr1 ar’e |ne ormula I, and
optionally redwoing a cb p):emdedaﬁ pﬁosremdx@oﬁndmrnelan anip ro} a¢943ﬁ33mp snpitro30

to obtain a conpound P rRogespgfling) nitransigh aPOUH nEl)nal |y
acyl ating the com 45 “c’“gn:et M mj’g l%g pation, chfalyst Lpare
a conpound wherein [Q:ryfa rm I Qe rams,dnde or aée'éyl hahde to prepare the acetamldo-substxtuted
35 compound. 35
As organic chemists will recognize, all of the starting compounds used in preparing
the compounds of Formula I are obtainable by those of ordinary skill.
o The following examples show the synthesis of typical compounds, and the follow-
ing preparations show the synthesis of typical starting compounds. In all of the
40 examples, the compounds were identified by nuclear magnetic resonance analysis, 40
elemental microanalysis, and, in some cases, by infrared analysis and mass spectroscopy.
The first group of preparations and examples illustrate typical cyclizations with
dehydrating agents.

rp

Preparation 1
45 1-(4-chlorobenzoyl )-4-(2,6-dimethoxybenzoyl ) thiosemicarbazide 45
A solution of 0.76 g. of ammonium thiocyanate in 20 ml. of chlorobenzene was
heated to 70° in a 100 ml. flask. After a few minutes, 2.0 g. of 2,6-dimethoxybenzoyl
chloride in 30 ml. of chlorobenzene was added dropwise, and the mixture was stirred
for 15 minutes after the addition was complete. Then, 1.7 g. of 4-chlorobenzoyl-
50 hydrazine suspended in 20 ml. of chlorobenzene was added, and the resulting mixrure 50
was stirred at 70° for 30 minutes. The solvent was then removed under vacuum, and
50 ml. of water was added to the residue. After the aqueous mixture had been stirred



acetam do. In particular, a conpound of the fornula 8

1,571,422 8 [err] where [err] are
as defined ahbove, is prepared hy a process which conprises _either 1) __

acyl ating a 2-am no-5- [err] subst i t ut ed 1, 3, 4-t hi adi azole of the formula
err] wherein [err] is as defined above, with a benzoyl halide of the
abrmula [err] wherein Halo refers . to chloro or brono, and [err] are as

\ fi ned above, or 10 2) cyclizing a conmpound of the formula
101perr] wherein [err] are agrgehi ned above, with a dehydratr ng agent. In
prOCESS 1) Tor_tne pre paration of the conpounds of theTnvention t he

acyl ati l‘s‘@ '%°§ Sotf ¢ g‘l‘g P‘FCF"'QG“S)‘EIC“FW%E efdridshlep- 3 base in a
reaction e'slz(‘)’Y it o é°s°"193r azice, M di net hyl f or mani-de,

di et hyl sul f oxi de or di et hylThedréiRfl. Ther @ﬁaef erred base 15 is sodium

hydgi de, al though orgafic ba"s’é@ziéuch a552|1> f1 dine, triethylamne and tri -

et hanol am ne nay be usgd, as morga bases i ncl udi ng sodium

hydr oxi de, potassi um car bonate and i t HO§Mm bi carbonate. The t enperature
range of the reaction is suit@kimpefr.om - 10 degree to 50, preferably fromO
to 25. 20 N-[5 (4-chlmehensril -bB.Atiidarad-2ghit hedinethayraenge may be prepared by

t|on 5 P stipegidir e p £par ed
B e R e PS5
ferric cdielrmoude;l, dvied Imd :d&fs;a atfrdnteeﬂ@»yedeuarzaa producd.45g. hINg5- sen car bazi de

with a siéreblargpheesin.3SthiadiapehR-yHxhimethoxfleazamiigon.p., 238A&4008bal o, supra. The

conpounds of Formula I, \/\herﬁemt{csrr] S fS defi ned above, are 25
al g9 prepared by cycligi ng as¢ggsgound 0 gre formul a 15
25 [‘err] wherein [err]Hare as3defined iaskornula |, and X représents 0
[err] 9 11.18 11.22 1,571, 422
9 wherein [err] is as defl neq,répgrafogrirul all, with a dehydrating agent, when
X represents 1- -(4-hydroxybenzoyl)-4-(2,6- -dimethoxybenzoyl) thiosemicarbazide

20 A 2.0 g. portion of 2,6-dimethoxybenzoyl chiloride was dissolved in 20 ml. of 20

tetrahydrofuran, and was added to 0.76 g. of ammonium thiocyanate in 10 ml. of
tetrahydrofuran at the reflux temperature. After the addition was complete, the mixture
was stirred at reflux temperature for 15 minutes, and then 1.5 g. of ‘4-hydroxybenzoyl-
hydrazine in 20 ml. of tetrahydrofuran was added. The reaction mixture was refluxed

25 for 30 minutes more, cooled, and evaporated under vacuum to produce an oily residue 25
which consisted largely of 1-(4-hydroxybenzoyl)-4-(2,6-dimethoxybenzoyl)thiosemi-
carbazide.

Example 2.
N-[5-(4-hydroxyphenyl )-1,3,4-thiadiazol-2-y1] -2,6-dimethoxybenzamide
30 The residue produced above was stirred, and 20 g. of methanesulfonic acid was 30

added dropwrse to it. After 4 hours of stirring at room temperature, the solution was
poured into 300 ml. of ice water, and the pH was adjusted with ammonium hydroxide
to 7.5. A precipitate separated, which was collected and recrystallized from acetone to
produce 2.5 g. of N-[5-(4-hydroxyphenyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenz-

35 amide, m.p. above 260°, 35
Theoretical Found
C 57.13%, 56.98%,
H 4.23 3.96
N 11.76 11.52
40 Example 3
N-[5-(4-pyridyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide 40
Following the process of Examples 1 and 2, 2.2 g, of 2,6-dimethoxybenzoyl chloride o

was reacted with 1.4 g. of 4-pyr1dylcarbonylhydrazme to prepare the corresponding
1-(4-pyridylcarbonyl )-4- ( 2,6-dimethoxybenzoy! ) thiosemicarbazide.
The thiosemicarbazide, a liquid, was stirred while 20 g. of methanesulfonic acid
45 was added dropwnse with cooling. After 5 hours of stirring at room temperature, the 45 .
reaction mixture was worked up as described above to prepare 2.9 g. of N-[5-(4-
pyridyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide, m.p. 241—243°,

Theoretical Found
C 56.13 % 55.90%,
50 H 4.12 421 50
N 16.36 16.47
Example 4.

N- 5 (5-chloro-2 -benzo[b] thienyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
A 4 g. portion of 1- [(5-chloro-2-benzo[b]thlenyl)-carbonyl] -4-(2,6-dimethoxy-



[err] or with an oxidizing agent, when X represents RCH = N, and
optionally reducing a conpound of Fornmula | wherein [err] represents nitro
to obtain a conpound wherein [err] 5 represents amno_and further

optionally acylating the conpound wherein [err] represents 5 amno to
prepare a conpound wherei'n [err] represents acetam do. In particular a ;
conmpound of Formula I. is prepared by cyclizing a conpound of the fornula 2D
[err] 10 wherein [err] are as defined in Claim1l, except that R does

not represent {0 ami no- or acetam dophenyﬂj.,l%z.th an oxi di zi ng agent, and g3
optional |l y reductng—aconyr pourd—of—For e L W e erT FETESEnS

! bt ai iosprpicasbazid @f Yol
nitro to obtain a coa] I mm@mﬂ‘[ Epfﬁ%g‘?ﬁ, dj%le?‘f‘g ) ?,,ag.az‘ﬁ?f

optional | y-acyl ati ng &{or repr DA hBedy pr epar e
a conmpound wherein [err]' represents ace am do 15 I n process (2)
for the preparation of conmpounds accor di i he i i on, 15 usef ul
dehydrati ng ager?ts i ncl ude phosphorxc aci 0rn1 C ° phosphorus pent a-

chl ori de, phosphorus pentoxide in tje prese'ﬁ@e of a gggong acid, and
benzoi ¢ and al kanoic acid chl orides and acid anhydrides The preferred
dehydratisng agents are the str&gg 1azol 154,305 $/ net hane- sul fonr c acid
and concentr at 31‘3 sul furi ('Nlé%“j ion © ybenzothxazgﬁ‘ rgryélﬁ 4§?¥m¢t 0 enz éhlgr e 10
suitably run at t enpeLR 'rUa JSQHae 9&[@ ﬁmanesu
roomtenperature. |t prddudiStaal2leyg. pf - B-(2 nzbnmaﬁwl)r 13 Otlﬁadtahﬂ}z-ryﬂal;ﬂdlﬁftsoxy-

wi t hout sol vent, al t henseshides sbper2®°i ncl udi ng t he haI ogenat ed benzenes and
the hal ogenated al kanes, including chlor eo%grpe i chl orobenzenes,

chl orof orm and gt hyl ene dichl orideg may rred. 25

The preferred oxidizing agent is fedric chkﬁm de. Orhm power ful oxi di zi ng
agents 25 can be used, for exanpl Y cal crlﬁﬂﬁferrr cydaBl de. Oxidative

cyclizations are preferabl y run in |ower afkal , for exanple, ethanol or
propanol, at the reflux tRoBahakboghed)- imthraa rzgr) 2B dihdikoRyberdzAmgener al ,
however, tenpertures f marm@ﬂﬂ nfethank@ilforiidacidbas arkledl.4 §. otMYI—éerﬁlaﬂzoleG)-(Z 6- 20

It is preferred to p ‘P?d%lcall\‘&vlﬁ whilg preatse wescheld p on
a 30 phenyl R grou%@wq Y ? gﬁﬁ%gﬁm&qhﬁxg %?rqlladl zoﬁr
ound, an

nitro-sub%tituted co re ucrng e nitro group by hydrogenati on,
using a hydrogeﬁftron catalyst preferabuy ogeticad rabbl e rRegml catal yst, to form

t he am no-substTt uted conpound. TheCami no? p is af¥l%ated with acetic 25
anhydride*or acetyl halide to prepage the,g tan1d01 strtuted 35

conpound.

35 As organic chem sts will recognrze aIIEuhwkHb startrng conpounds used

in preparing thg corrpourxdi Wﬂ?’ 1#3’4a‘ E‘eﬁllz'o e ;s mtﬁo{ rgi nary,
skill. The fol | 8% ng gxa liﬁrb%m A ey A o e Gl moBiAdRe. and
the follow ing pr epé(lz,a-tdixﬂﬂf&xyﬂi YetiBentiyhtaki@es | which fwab y:pdh Bed| with a:reﬂhmaglfomc
conmpounds. I n all of atifigo 4@oduce 175exaﬁdeé—(Z-nwlﬁbhi)bdmgzmﬁ-Z,Qal'emthqxv-ed by
nucl ear magnetic r esdﬁ‘é’d’fﬁ‘ée’a’r‘retl ¥ 8405, 40
35 Theoretical Found 35
C 61.21% 61.09%
H 411 4.30
N 14.28 13.95
Example 7a.
40 N-[5-(3-quinolyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide 40
o Following the process described above, 2.09 g. of 2,6-dimethoxybenzoyl chloride

was reacted with (3-quinolyl)carbonylhydrazine to form 1-(3-quinolylcarbonyl)-4-(2,6-
dimethoxybenzoyl ) thiosemicarbazide, which was cyclized with methanesulfonic acid to
produce 1.7 g. of N-[5-(3-quinolyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide,

45 m.p. 242—243°. 45
Theoretical Found
C 61229 09T
H 4.11 4.17
N 14.28 _14.01
50 The compounds of the above examples are also prepared by the processes of 50

Examples 7b, or 8 and 8a.
The following example illustrates a typical cyclization with an oxidizing agent.



el emental m croanalysis, and, in sonme cases, by infrared anal ysis and nass
spectroscopy. The first group of preparations and exanples illustrate
typical cyclizations with dehydrating agents. Preparation 1.45 ___ __

1- (4-chl orobenzoyl)-4-(2, 6-di met hoxybenzoyl) thi osem carbazi de 45
solution of 0.76 g. of ammoniumthiocyanate in 20 m . of chl orobenzene
was heated to 70 in a 100 m. flask. After a few mnutes, 2.0 g. of

gjﬁi-di met hoxybenzoyl chloride in 30 m . of chlorobenzene was added™

drgpwi se, and the mxture vvasuﬂhgzred for 15 mnutes after the, addition was

compret c,r Them, 1 , =t uruucnwy: 56 Fyeaz-re—suspended i n
20 m . ? Bnd t he resultln ., m xture 50 was

sti rred at @? g:g oa,gt% -t ?mg‘é d‘%ﬁ%ﬁ‘gm groved under vacuum
and 50 reirba tagdled\/t@-% baﬁ,‘ﬁmc :En raéequeous m xture had
bee’:'n st iwas edjled Tha @ixture was stirred at reﬂux temperature for one hour, and w 25

10 f CORgspiFased up vesgim. dge muewe?valslﬁémﬂdhsdrmhldmaed to obt ain 2.7 g.

o L B e A SPTa s C bt e, m

um an

206- 208. resfﬁb@ﬁd’s@écty@tﬁlhzed from @Mrh to obtain 2, ]éio 4. (4-chlorophenylR2- 12% 5
H 10 1,3,4-thiadj@rol-2-y1] -2,6- dlmethdxyB&zamlde, m.p. 246—248°, S10N .

10. 67 10. 67 Exarrpl e [5- (4-chlorophenyl )

-1, 3, 4-t hi adi azol - 2-yl g—;ﬁ%%hoxy mde A 1 g. portion of the above
i nt er nedi at e was addect{sl ow y373ff t h stis4’hg and 10 cooling, to.5 g.
of concentrated sul furNc aci d1.18The m xtlu2% was sti rred at roomtenpera- 10

tupe for 4 OH:flon nd | rslgn poured I ntQ 2 i ti ¢ce. The solids which
pr €ci pi Tca,lt,};g gg?gjff‘égﬂ"?@ﬁ ﬂq’ sﬁl pf“éﬁ‘fn}? £ 29 fa§°é‘b° ¥¥8m et HYl acetate to
produce 0.45 g o or op enyl) 1, 3, 4-t hi adi azol - 2-yl ]
-2 6- di net hoxybenzam de, PreQ@&OQAO degree C. Theoreti cal Found 15

ﬁ% 0 g o ;amml laldeh f pogs) lesxri-cg;l;g;z:glewa 0
3 260 ethanol and 5 rgf;‘f ICI::);lxiOI')l,de hexy was added fhe ﬁﬁ% s]bsi[tD gﬁdﬁ‘ ati O 0
1 (4 y mx;e &zt@:y for oné-ho Q¥gldacdad Gyl Qaemmg@abam 20
Té;¢ reElle w:hﬁms’teﬂlw B@nﬂcnflcoldzhdngnmrdel hydschiiris s ol ved in 20 m .

Of J 1 S Wi ;: was e three et fé%ez%rnsjl{? jcen te‘? ﬁl um t hi ocyanate in
10zsm forke & PO URL Al en,e?, gt e uiéted 1 thesaddit?on was

conpl et &ith tsddmmhy)dtouiﬂe aMﬂleSﬁlktﬁﬂ’eads aherédeéghxuxmeedamrwaiew&e& or 1 m nutes, and

hen 1. Witly ethagol. 41‘11q;ﬂda|s en evaporated to dryness, and the resulting
t residue was recrystalliz lc?f om aceton The combined yield was 1.3 g. of 2-amino-5-

(4-pyridyl)-1,3,4-thiadiazole, m.p. 234—236°,

30 Theoretical Found 30
C 47.18%, 47.02%,
H 3.39 345
N 31.44 31.39

The following two preparations illustrate preparation of starting compounds by
35 dehydrative cyclizations with methanesulfonic acid and with sulfuric acid. 35

Preparation 4
2-amino-5-(4-chlorophenyl)-1,3,4-thiadiazole
A 50 g. portion of 1- (4-chlorobenzoyl)thlosemlcarbamde was slowly added with
stirring to 330 g. of methanesulfonic acid, while the temperature was held below 35°C.
40 The mixture was stirred for 5 hours after the addition was complete, and was then 40
poured into a litre of ice water. The pH of the mixture was adjusted to 7.5 with
ammonium hydroxide, and the precipitated solids were removed by filtration and

dried. The solids were then recrystallized from ethanol. Repeated recrystallizations °
produced a total of 33.3 g. of 2-amino-5-(4-chlorophenyl)-1,3,4-thiadiazole, which was
45 positively identified by nuclear magnetic resonance analysis. 45
Theoretical Found ¢
C 45.39Y%, 45.61%,
H 2.86 3.12
N 19.85 19.70
S50
Preparation 5 50
2-amino-5-(4-chlorophenyl )-1,3,4-thiadiazole
To 48 g. of concentrated sulfuric acid at room temperature was slowly added
4.78 g. of 1- (4-chlorobenzoyl)-thxosemncarbamde The temperature rose approximately
55 10° during the addition. The mixture was stirred at room temperature for 6 hours after

the addition was complete. The reaction mixture was then poured into ice, made basic 55
to pH 7.5 with ammomum hydroxide, and filtered. The dried solids were recrystallized



hydrazine in 20 m. of tetrahydrofuran was added. The reaction m xture was
refl uxed 25 for 30 mnutes nore, cooled, and evaporated under vacuumto
produce an oily residue 25 which consisted largely of

1- (4- hydr oxybenzoyl)-4-(2, 6- d|nethoxybenzoyl)thlosenr- car bazi de. Exanpl e
2. N [5- (4-hydroxyphenyl) -1,3,4-thiadiazol-2-yl] -2,6-di methoxybenzam de
30 The residue produced above was stirred, and 20 g. of

met hanesul Tonic acid was 30 added dropwise to iit. After 4 hours of
stirring at rogm tenperature, the sol utiygs y@s poured into 300 m. of icei3
wat er, and thepHwWas adf usted Wi TT] ampiil Um Jydr oxi de 1.0 1 o, A

preci pi tate_ separat “EII‘F"\R/&’E,‘I‘CE(%I"I%@?%'“‘&?\& (g rgbrﬁs%@a«ﬁ%ﬁ, Reet one
to produce_ 2.5 g. of

N-[ 5- (4- hydr oxyphenyl ) -1, 3, 4- t hi.adi azol ‘Theétkal 2, 6(idmdhoxybenz- 35

am de, mp. abave 260 degree - C 4. ;9% 8% 5
35 Theoreti cal Found C . B7 13028 5620§§% 4.23
3.96 N 11. 76 11.52 Exanple 3 40 N

[5-(4-pyridyl)-1,3, 4-t ihadéliaiop e@myleq are ZpfoalCh e tabydetipl ehansimitdaliazoles to pro40

Fol | owi ng, t he proces@%?"%ﬁﬁa?fe@wlﬂvafmﬁﬂz 2.2 g. of 2,6-di net hoxybenzoyl
chloride was reacted with 1.4 g. of 4- pyr@g%angbonylhydrazrne to prepare
the corres pond'% 9 1-(4- pYNl[(ié(h-Ql%rbﬁn@M 344’-th1ad1azol-2-yl]-26 dichlorobenzamide

(2, 6-di nef hoxybenzoyl )th@sem-mamba-u mpﬁhel)tlmmadmomrbmlndenf tegrallydgui d,
was stirred while 20fu 'qﬁ:)l"%ﬂ » iceplingrand s"f""&legj 80l PerFBhwi se
Win cool i ng. After SORRITERCR R e Ee o bt o
reaction m xtu§e Wasadasar desibisel PTHR Snict6re Wad Burlnkbrd) bR XRER séditin dneé 15
N-[5-(4- pyri dyI ) - 1, Sasdlecvinpanai by 2l adieiydl df wals,. Gﬂadsotve:tthes(?mmmdrmdld;e r«mdp:
241-243. Theoreti cal was suspqndad;jp| water and acidifiegqvi @%w@rochlonc aci removed

H 4.12 from the ai gfs_t)lutlon by filtration, dried and recrystallize from tate to
16. 36 206, 47 ambite 4 N TR e bR Z S P Yt eny Amde o

1, 3, 4-t hi adi azol - 2- yI] -2 6- d| rrethoxybenzam de A 4 % Eortlon of

1-[ (5-chl oro- 2- benzo[b]thr enyl ) - car bonyql‘iﬁgi-n;!@—G di Xy-
1,571, 422 46.84 11495

2.10
benzoyl ) t&i osem car bazi de, prepar eg as abmm, vvas audds!d to 20 g. of
met hanesul fonic acid to produce about 1.1

N-[ 5- (5-chl or 022- benzo[ I(%ﬂ% x%éﬁ;tal)ll -¥aa’§xaza§?9 yi] % 6-dimethoxybenzamide 25

yl']-2,6-di-net hoxybenzarﬂ' enyl)-1,3,4- thiadiazale in 100 ml. of pyridine
was added 2 2 g. of 2,6-dimethoxybenzoyl chloride. The reaction mixture was stirred
for three hours, with cooling as pecessary to hold the temperature below 30°., The
30 volatile substances were then evaporated under vacuum, and the residue was diluted
with water. The aqueous mixture was stirred for three hours, and the solids were 30
collected and recrystallized from acetone to produce 1.3 g. of N-[5-(3-hydroxy- '
phenyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide, m.p. 243—245°.

. Theoretical Found
35 C 57.13%, 57.38%, 35
H 4.23 4.36
N 11.76 12.01

Synthesis of the following exemplary compounds followed, in general, the process
of Examples 8 and 8a. In each example below, the substituents of the aminothiadiazole
40 and the benzoyl halide are obvious from the name of the product. The exemplary 40
compounds will first be named, and then the amounts of the reactants, and the amounts,
melting points and elemental analyses of the products, will be tabulated.

Example 9.
N-[5-(1-naphthyt)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

45 Example 10. 45
N-{5-(24- dlchlorophenyl) 1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

Example 11,
N-[5-(4-hydroxyphenyl )-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

Example 12.
50 N-[5-(3,5-dichlorophenyl )-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide 50

Example 13. '
N-[5-(3-flucrophenyl )-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide

22



Theor eti cal Found 5 C 52. 4%

52.62% 5H 3.27 3.48 N
9.73 . 9.78 Exanple 5. N [5-(2-benzothiazolyl).
-1, 3, 4-thi adi azol - 2-yl] -2, 6-di net hoxybenzam de 10 A 4.2 g.

_ort| on of 1-[ (2-benzot hi azol yl)carbonyl] -4-(2, 6-di met hoxybenzoyl )t hi o-
sem car bazi de was added dropwi se with stirring to 16 g. of
t hanesul fonic acid. The product was 2.6 g. of N
3 (2-benzot hi azol yl ) -1, 3, 4lshi pdi azol -2-yl] -2,6-di met hoxy- lenzam de,

g?j.%g/zouu. meozeélsoc/al Egatg\?e ?C,: £4
. 0 A .
3 79 N N-ES- 4- 1ay1)-1 34-th1adT§ol-§il] Ifx6 dlmTthox%benzmzud i (2_ chl or ophenyl )
-1, 3,4-thiadi azol -2-yl] -2, 6-Bainipiet f/benzamde 20 To 10 g. of
rret hanesul f oNtlé- (érexadophml)a‘édetlia@aqu 21l-Sf-dimethoxybaapastidsbenz oyl ) - 4- (2, 6- 20

EEt hoxybenzoyl )t hi osem car bazl de,mhile the tenperature was held at or

ow 35. The mﬁoguqﬁs(ﬁhu&mtxgséfﬁﬁﬂpns e
N-[ 5- (2- chl or ophenyl ) dinkthoxgotnamble- 2- yl | - 2, 6- di met hoxybenzam de, m p.
235-237. Theoreti cal Fourﬁxam ?e 17, C .
0,

34 gg?’l(l" N-[s-ﬁ-ﬁﬁ({ﬂmw) 134- rﬁdlfgl-z&l]-z 6- dunethoxybenzanﬁé’_é H 3.75

[511)(2 qui nol yl)-1, 3, 4-t hi adi Zxohpi218/ %9 d| met hoxybenzami dd030 .
.0 g. porti orN-6-PlEnyi] AvirdinaslyZobhd ichlgrohensamide was reacted with 1.9 g.

of 30 (2-quinolyl)carbonyl hydrazi e to formthe corresponding

1- (2- qui NONYs QA tpmBS I thylpherdy? - K3, £ ihiRhO X yIp 2B zdsiojobdhizaasdm car bazi de, which
was cycl i zed wi th net hanesul fonic acid to produce 1.75 g. of N

le> 2
[516(2 qui n y[% 4c lo%ép%eny“ aBdJ- ia 1ago %’15 ]Z-cl%lbro-6-mert‘ﬂ:3‘rr Danide benzam qg’ mp. >260

-

degree . neor eti cal Found
35 C 61.21% 6 Exaiiifle 2i. 4.11 4.30 N

14. 28 N-[&B%-@@r@kawp-llé,ﬁthadm@ -2-yl]-2,6-difluorobenzamigde | 5-
(3-quinolyl)-1,3,4-thiadi azolg - 2, 6-di met hoxybenzam de 40
Fol I'owi ng’ t hey. W@m&pﬂﬁﬁpﬁsbﬁd&%\z@u 26 @elylbefamic 6- di Mt hoxybenzoy|
chl ori de was reacted (3 qgui nol yl )car bony{ hydrazine to form e

1- ui nol yl_car bonyl ) - 4- ( 2, @xample 23. 20
103 d y N-[5- (4-br<¥mc2phenyls 1,3,4-thiadiazol-2-yl]-2,6-dichlorobenzamide

Example 24. N
N-[5-(4-fluorophenyl)-1,3,4-thiadiazol-2-yl]-2,6-dichlorobenzamide
Example 25.
25 N-[5-(4-chloropheny!)-1,3,4-thiadiazol-2-y1] -2,6-dimethoxybenzamide 25
Example 26. .
N-[5-(3,4-dichloropheny!)-1,3,4-thiadiazol-2-yl]-2,6-dimethylbenzamide
Example 27.
N-[5-(4-fluorophenyl )-1,3,4-thiadiazol-2-yl] -2,6-dimethylbenzamide
30 Example 28. 30
N-[5-(4-trifluoromethylphenyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethylbenzamide
Example 29.
N-[5-(4-bromophenyl )-1,3,4-thiadiazol-2-y1] -2,6-dimethylbenzamide
Example 30. °
35 N-(5-phenyl-1,3,4-thiadiazol-2-yl)-2,6-dimethylbenzamide 35
Example 31.
N-[5-(4-fluorophenyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
Example 32.
N-[5-(2-thienyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
40 Example 33.
N-[5-(2-furyl)-1 3,4-th1ad1azol-2-y1]-2 6- dunethoxybenzaxmde 40
Example 34.

N-[5-(4-methylphenyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide



di met hoxybenzoyl ) t hi osem car bazi de, which was cyclized wth nmethanesul fonic
acid to produce 1.7 g. of

N-[5-(3-quinolyl)-1,3, 4-thiadiazol-2-yl]-2,6-dimethoxybenzan de, 45

mp. 242-243. '

45 Theoreti cal Found. C 61.22% 60.97% H 4.11

4,17 N 14. 28 14. 01 50 The conpounds of the above "
exanpl es are also prepared by the processes of . 50 Exanples 7b, or 8 and L
8a. The foll owy§g exarrpl e illustrates a tygsread2 cyclization with an 15
oxi di zi ng agent= 1,571,422

12 Exanple 7b. N [5-(4- ShPEoRasRML) 1A 32 lntedioapbdnzamide

- 2, 6-di met hoxybenzam de g por ion of 4-chl orobenzal dehyde

4- (2 6- di met hoxybenzoyl )th| osem - carbazoBsmplged$. added to 400

ethanol and 10.8 g. of Nflaw ?|‘%ﬂ“8ﬁF‘EfP¥‘RJ’é“YHe&3a‘fmﬁ?th'a{°b2'§” 26“*‘“‘%&’?"&’&6‘@ The
m xture was stlgred at reflux tenperaturegfgpleoye hour, and was t hen 5
cool ed and concentrated tmd:e(swhuﬁyl)-Tjaﬂ-tmmazdmeylms-dm&h@ﬂenmxﬁda
hydrochl oric acid, and the solids were su oentcled in water and neutralized.
The solids were separafse [ E e

sol vent was evapor at edkﬁqcfz)r&'é}lg‘%&éﬁl‘gﬁ%l) € rem% ﬁasﬁn%l'g%%%?% li-‘ll-‘t';ed from
ethyl acetate to obtain 2.1 g. of N [5- Edanpll3sr ophenyl

S

1,3, 4-thiadi az8-2-yl]-2, 6- mmyaénhlmze!é-ylm,&dmzmy aimlde 10
10 Theoreti cal Found C 54, 331:4)mmp1e 40, 94 . 19%H 3.75
3.47 N 11.18 N-[5-(4- dhlorapfen}y-1,3,4-thiadiazol- ZT;]F-Z-anlhb:@Wnﬂgndar eparation

illustrates a typical preparation of a thi adi azol € start i ng 15 conpound by

oxi dative cyclization jerric i g 0

2- ami no- 5- (4- pyri dyl) Vidit[g( 4“@“‘?’%’13?35&8?“&9 A4 e%"dgzé‘f))[ ? 831"5?”'“”“““'“
4-pyridyl al dehyde, thiosem carbazone, wasgagpedszt o 450 m . of 20

et hanol and 54 9. of Meis[4e(4eininmphedy)dhenyt] Hiy3h-thiadiazakZylhddalinetibkpberimider e waks
stirred at 20 reflux tenperature for one hou and was then cool ed and the
sol vent was renmpved unggs. [4’?&%@&;&?%&%'1,ﬁ%@ol@%ﬁ?GM&ﬂoﬁ&nﬂnﬂeOf col d
concentrated hydrochloric acid, and e mxture was stored overnight in the
freezer. sThe mi xture was then filtered, afsh ids, were washed with
three 15-ni. pdPtions of %JJ?T&%WP‘P‘&’P@HI)ﬂ;?efr‘B‘ad‘?Bl'z’YU'2 Sdimegepbenzalidt and wer 29
dissolved in water. The pH of the sol uti opgas #dj usted to 8.0 25

> N-[5-[4-(4-fluorophenyl ) phenyl] -1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
Example 46.
N-[5-(2-naphthyl)-1,3,4-thiadiazol-2-yl]-2,6-dimethoxybenzamide
25 Example 47. 25
N-[5-(3,4-dichlorophenyl)-1,3,4-thiadiazol-2-y1] -2, 6-d1methoxybenzam1de
Example 48,
N-{5-(3-hydroxyphenyl )-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide
Example 49.
30 N-[5-(4-methoxyphenyl )-1,3,4- thxadmzol 2-y1]1-2, 6-d1methoxybenzam1de 30
Example 50.

N-[5-(4-nitrophenyl)-1,3,4-thiadiazol-2-yl] -2,6-dimethoxybenzamide

Example 51.
e N-[5- (3-chlorophenyl) -1,3, 4-th1ad1azol 2-yl]-2,6-dimethylbenzamide

35 xample 52. 15
N-{[5-(2-naphthyl)-1,3 4-th1adlazol-2-y1]-2 6-dimethylbenzamide

Example 53.
N-[5-(3,5-bis(trifluoromethyl ) phenyl)-1,3,4-thiadiazol-2-yl]-2,6-
dimethylbenzamide

40 Example 54.
N-[5-(3-thienyl)-1,3,4-thiadiazol-2-yl1] -2,6-dimethoxybenzamide 40

Example 55.
N-[5-(3-furyl)-1,3 4-thiadiazol-2-yl]-2,6-dimethoxybenzamide



w th sodi um hydroxi de, and the m xture was filtered again. The solids were
washed with ethanol. The wash |liquid was then evaporated to dryness, and
the resulting residue was recrystallized fromacetone. The conbined yield
was 1.3 g. of 2-amino-5- (4-pyridyl)-1,3,4-thiadiazole, mp. 234-236. 30

Theoreti cal Found 30 C 47. 18%
.02% H 3.39 3.45 N 31. 44 , 31.39 The
@ | owi ng two preparations illustrate preparation of starting conpGunds by
6 dehydrative cyclizatiss th nmethanesul fonic acid andswith
sartarTc act d. 35 Pregaratl on 4 Z-am no- 5- ( 4-cnl orophenyl)
-1,3,4-thia T of ngoyl ) t hi osem car bazi de
was sl owy %E;g; ?:oﬁ;l 1%'9 IB 3 aﬁ%%(fd] Zgé!fn%m”ﬁleg%esul fonic acid, while the

terrperature was hel d bel ow BSExd:e ¢ 82 C. 40 The m xture was stlrred for

5 hours aft erN-Hét-iadrphanyion, 3\#/3@3%??&!@1 B 6-dimedrongbeszaptidsn 40 poured into a

litre of ice water. The pH ofg %’Pg E’sxture was adjusted to 7.5 with amoni um
£thiadfazdl

hydr oxi de, R0g- (Bh&@f;%}lwlf.ﬁ,j d@l]w@mg@}w@%ay filtratfon and
dried. The solids were then recrystal i zed from ethanol. Repeated

recrystalli n ) . of . .

2- ami no- 5- (4- Fl(l(g E‘8‘§ ng§ 113aE ‘f"fﬂ'g'&\] équ?‘ggh%ﬁf‘ﬁf“%s 45 positively
identified by nucl ear magnet irxahgsenance anal ysis.

450Theor et i caN-[5-(3-isofagnlyh)d1,54-thiadiazol-2-yY] R2,63@8sthoxybenzamifilb. 61% H 10 2. 86
3.12 N 19. 85 19. 70 50 Preparation 5

50 2-am no-5- (4-chlorophenyl) -1,3,4-thiadiazole To 48 g. of concentrated
sulfuric acid at roomtenperature was slowy added 4.78 g. of

1- (4-chl orobenzoyl ) -t hi osem carbazi de. The tenperature rose approxi mately
55 10 during the addition. The m xture was stirred at roomtenperature
for 6 hours after the addition was conplete. The reaction m xture was then
poured into ice, made basic 55 to pH 7.5 with amoni um hydr oxi de, and
filtered. The dried solids were recrystallized 13

1,571, 422 13 fromethanol to
produce 2.4 g. of 2-am no-5-(4-chlorophenyl)-1,3,4-thiadiazole, mp. 2210C
Theoreti cal Found o




C 45. 39% 45.28% 5 H 2. 86
2.63 5 N 19. 85 20. 02 The

follow ng exanples are typical of the acylation of am nothi adi azQI es to

pro- duce conpounds of this invention. Exanple 8 10

[ 5- (4-chl orophenyl)-1, 3, 4-thi adi azol -2-yl ] -2, 6-di chl or obenzanmi de 10 _
To 4 g. of 2-am no-5- (4 chl or ophenyl ) -1, 3, 4- th| adi azole in 200 m . of
tetrahydro-"furan at roomtenperature was added, with cooling and stirring, D
1.85 g. of 50 pgrcent sodiumhydride in oil. The cool i ng nantle was then
renoved, and th& reaction. . mxture was sti rll’éﬂ"*?%)r 15 minutes. after which 1?7

4.8 g. of 2,6-dichl probenzoyl chloride was 15 added dropw se. The
m xture was-stirred{for 1 hour nore, and excess sodi um hydride 15 was
deconposed by the,afidid i en af sater. \oThE S0l viento Was e,yappra;ed, and .t hg
resi due was suspeid 2d & nd/\/aLercanB agi difidd Wi th ydrdcht ork c acld. TThE
solids were renoved|fromthe aci d soTutTon by fiTtration,~drifed and — -
recrystallized fronjethyl acetate to produce 4 g. of

N-[ 5- (4-chl oropheny| ) -1, 3, 4-t hi adi azol - 2-yl ] -2, 6-di chl or obenzam de, 20

m p. >260.degree C.

20 Theoreti cal Found C 46. 84% 46. 60% H 2.10
1.90 N 10z0p & 5 ¢ §085%52 3 & & 8§ 5 5 8 28 508
Exanpl e 8a. N [5%(B-fydfoxyphenyT) ¥1,3, £ tHadl azol 2-yf] ¥ & + < o
- 2, 6-di met hoxybenzam de 25 To 1.9 g. of

2-an1 no- 5- ( 3- hydr oxyphenyl )-1, 3, 4-thi adiazole in 100 m . of pyridine was
added 2.2 g. of 2,6} di met hoxybenzoyl chloride. The reaction m xture was
stirred for three hpurs, with cooling as necessary to hold the tenperatur
bel ow 30. The 30 ¢ <rvol~,eat3,c;l €3 SUBSIENGEs yere therp evaper akedgundersy
vacuum and the r@&sjdge gasgdiduted s th wat ef. The; agye(wsom Kt u.Le $asy
stirred for three hpurs, and the solids were 30 col I'ect’ed “and oo
recrystallized from acetone to produce 1.3 g. of N [5-(3-hydroxy-
phenyl)-1, 3, 4-t hi adj azol - 2-yl] -2, 6-di met hoxybenzam de, m p. 243-245.

1%

.3

Theoreti cal Found 35 C 57.13%
57.38% o 3§5H§§§42$ 2 #.38 N
11. 76 J§§>01 gynﬁhesl sc\of Lthe @l IJowihg ex&mliar § canpGurids 7 8
followed, in general.,h & hé pf\ocfesg of Bxan et 8 5andk 8% I Bach exandl )
bel ow, the substitu nts of the am not hi adi azol e 40 and t he benzoyl
hal i de are obvious ffromthe name of the product. The exenplary 40

conpounds will firsft be nanmed, and then the anobunts of the reactants, and
the amounts, neltgng peints and el enental anal yses of the products, wll jpe

3
t abul at ed. Bl @ @ n o ! o M v © M W ® ® ® w v o
A,
ey ]
gs |
té.a NN«)NNQNNvacccﬂ'vMo
oErdNNNN-—«Nan‘-NNNNNNc\iN
)
'y
o
|
es
. ...g_ = R - T T~ S S YR N~ TR
EMNNNNNF‘NMNN‘NNNNNNNN
=
-t
)
i
Q] & o = AN ¢ < un -
[6a]




Example 9. N-[5-( 1-naphthyl)
-2, 6-di net hoxybenzam de 45
10.

-1, 3, 4- t hi adi azol - 2-yl] -2, 6-di net hoxybenzani de Exanpl e 11 N-
- 2, 6-di met hoxybenzam de

[5 (4- hydr oxyphenyl)

-1, 3, 4-t hi adi azol

-1, 3, 4 t hi adi azol -

ample 12. 50
ﬁ@ 5- (3, 5-di chl or ophenyl )-1, 3, 4-t hi adi azol -

-2-yl]
A5 N [5-(2,4-d
2-yl]

Exanpl e
or ophenyl)

2-yl]-2, 6-di met hoxybenzam de

sExaane 13. N [5- ( 3- flupgﬁpgpnyl) 1, 3, 4- t hi adi azol - 2- yl 18

- £ U UI et IIUKyUUIILdIII UE

14 Exa
-2,6-d

-1, 3,4
Examm
(trifl

14

)

J@ -—4Nv—1°c
Joronethyl)phenyl]

mwple 14. N [5-(4-pyridyl)-1, 3, 4-thiadiazol -
met hoxybenzani de Exanple 15. N- [5-(4-cyanophenyl)
tha@aﬂﬂgzw]tzNGQHmﬂwm@aua®d$5°

-1 3 4- thladlazol

2-yl]

<
o0
it} .
-

—

]
= g
th
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- v

2
ob-
2-yl e

e [ 3,
-2, 6- d| d

1,571, 422

5-bis
xybenzanide

Exanpl ¢ 17. N[ 5-(2-fluorophenyl) -1, 3, 4- t hi adi azol - yl]
- 2, 6-d{ met hoxybenzam de 10 _ _ Exanpl e 18.
10 N-(%-phenyl -1, 3, 4-thiadi azol -2-yl ) -2, 6-di chl orobenzam de Bxanpl e ¢19. N[
5-(4-t |ﬂ1quogptpylphenyIL 1,3, 4 tnladlazol | Jea - 24 6-di &hljor obenzam de
Exan®l ¢ 2D. <I5% it °‘I\El[5'\(4°‘ch1:or§ph:én)¢)§3.:4,.ﬁh|,,ad|,,az -2-yl]
-2-C I)ro 6 nefhylbenzanlde 15 Example 21. N[ 5-(4- chlordphenyln
)-1, 3, 4-thiadi azol -2-yl] -2,6-difluorobenzam de Exanple 22. ¥
[ 5- (4- ¢hl orophenyl) -1, 3,4-thiadiazol -2-yl] -2, 6-di nethyl benzlam de 20
Exanpl ¢ 23. 20 N [5- (|- bronophenyl)
-1, 3,44t hi adi azol -2-yl] -2, 6-di chl orobenzam de Exanple 24. N 5-
(4--f|:gu0ro$)h€hyl¥~) .\13‘,4§hﬁadﬁ=‘azgl-% y%] mZSﬁcrﬁorvob@nzaﬁnde Exanpl e 25.
N-[5-(4- chlorophenyl) 1, 3, 4-thi adi azol -2-yl ] - 2,6,d|nethoxybenzanide
25
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Exanpl e 26. N [5-(3, 4-dichl orophenyl)

-2, 6-di net hyl benzam d
-1,3,4-thiadiazol -2-y

-1, 3, 4-t hi adi azol
e Exanple 27. N [5-
| ]

-2-yl]
(4-fl uorophenyl)
-2.6-di net hyl benzam de_ 30

Example 28. N [5-(4-trifluoronethyl phenyl)

-2, 6-di met hyl benzam d
[ 5-(4- bronDphenyI) 1,
30. 35

N ( 5- phenyl - 118, 4- t hi

-1, 3, 4- t hi adi azol - 2-yI ]

-2, 6-di net hyl benzam de Exanp

e .30 Exanple 29. N
3, 4-t hi adi azol - 2-yl ]

adi azol - 2-yl)-2, 6-di [mtlmzj benzam de

35 19

Exanpl e 31. N5~
-2, 6-di net hoxybenzam
-1, 3, 4-t hi,adi azol -
Example 33. N [5-(%-
40 Exanple 34. N [5-
-2, 6-di net hoxybenzam
1,571, 422

[ 5- (4- phenyl phenyl ) -
36. N [&-(3-trifluor
- 2, 6-di net hoxybenzagi
5 N [5-(3-chl oroph®&n
Exanple 38. N [5-(4-
- 2, 6-di met hoxybenzam
5- phenyl -1, 3, 4-t hi adi

40. N [5-(4-chl orophe

aamﬂe41 N-[5-

, 6- dlnethylbenzangd
N- [ 5-
-2, 6-

[ 4- (4- bronophe
di met hoxybenzam

Product

Benzoyl
Chloride

Amino-

Example
No.

-2-y] 1]

thiadiazole

pmpl e

37.
de

anmpl e

-yl)
42.

(Z&-Truoropnenyl) -1I,3,4-thiadiazol-2-yl]
e Exanple 32. N [5-( 2-thienyl)
-2 dlnethoxybenzanlde 40 - o o
usy| B 188, 3-t}i atli azol %2-§1 18- 23 6-Bi et oxyherdni de
E4=«rrthy19phenyF )31, 8, &t adtazel -2-yf] & = =
e 15
15 Exanple 35. N
L, 3, 4-t hi adi azol -2-yl] -2, 6-di met hoxybenzam de Ex
Jnethylphenyl) -1 3, 4 thiadiazol 2-yl]
flesb ¢ % - 9 g o zBgme
/| ¥ - & 3¥- th&dlazoh-Zvyl$ Q Gvdlmehhoxybeﬂzaﬂ1
rifluoronethyl phenyl)-1, 3, 4- thladlazol 2-yl]
le Exanple 39. 10 N (
hzol - 2-yl) -2, 6-di met hoxybenzam de 10 Ex
=ny|) -1, 3, 4-thiadiazol -2-yl] -2-nmethoxybenzam de
itmfujg)thwpmmm)o,134-tMa¢a4H-2
b T e m 8 89 o= > .wmmg
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N [5- [4- (4-chlorophenyl)phenyl] 1,3, 4-thiadiazol-2-yl]

-2, 6-di net hoxybenzam de Exanple 44. 20

N—[5 (4-bromophenyl ) -1, 3, 4-t hi adi azol -2-yl] -2, 6-di met hoxybenzam de

20 Exanple 45. N [5- [4- (4- quorophenyI)phenyI] -1, 3, 4-thi adi azol - 2-yl ]
- 2,6 di met hoxybenzam de Exanpl e 46.

-napht hyl )-1, 3, 4-thi adi azol - 2-yl] -2, 6-di net hoxybenzam de 25

le 47. 25

- (3, 4-di chl orophenyl) - -2-yl] -2,6-dineth9§ybenzanide

-t hi adi azol

dI et hbwlb(bﬂml'sﬂb&i Eﬁaﬂﬁk&npﬁgnds%@Examples 8—-6G above, are also

N-
Ex
-2, 6-
N[ 5- ﬂ‘F ltand @eli azo| - 2-yl ] - 2, 6- di met hoxybenzami de
30 Exarrp n @“gﬁ‘%’w Fni" FBSHEh PeRaratin of dmige |aEfHF°at2’Bld°‘24byl ]
-2, 6-di met oxy Enzani de Example 51. N

[ 5-% 3-chl orophenyl) 1, 3, 4-t hi Behmplecdl- 2-yl ] -2, 6-di net hyl benzamsde 35
Exanpl e 52. ;%fﬁ ;a @PhFaEgPrﬂ +§21adiazt8 241} hé-dictietomybenza

) D prepared in Example 50 was hydro-
2, 6-di :o(;ura %h 1

o R b b S 5 6

di neet hyl hﬁmams d&ry@t@lhzed from ethyl acetate. The catalyst was washed with ethan arrploe 54. N

[5-(3- thm@%f@@mﬁ?ﬁm EbdtIS‘a\Egh were gt %loratﬂ! dencmfl}’h@ bem:aam de 40
Exanpl e 3 2] iz ro WefF met hoxybenzam de
1 571, 42 lé;ﬁmas 23£234° (?ftz'nnopheﬂ 1ad1azo§fg ?Zg'g-f rrpl e 56. N [5-(
5- br ono- 2- f Ur ?) -1,3,4-thiadiazol-2-yl] -2,6-dinet hoxybenzam de Exanpl e

575N | 5 (4-i odophenyl ) - lT,%O,?EQIhI adi ?%9! 2-yl] -2,6-di met hoxyybenzam de 5
Exanpl e 58. S N[ 5-(
5-brono-3-pyridyl) -1, ﬁ 4-thi gt_:blgazol - 2-1,5[% - 2, 6-di net hoxybenzam de Exanpl e
59. N [5-( 5-chloro-2-thienyl) -1, 3,4-thiadiazol-2-yl]
2,.6-di neth nzani de ExanpEremply, 62.
28 %Ys? a-acetamx ophenyl)- qg +4-thiadiazol-2-yl1]-2 6-d1methoxybenzam1de 20
An 0.5 g. portion of the product of Example 61 was dissolved in 20 ml. of
pyridine, and 0.2 ml. of acetic anhydride in 5 ml. of tetrahydrofuran was added while
the reaction mixture was cooled to hold the temperature below 35°. After the addition,
the mixture was stirred for 16 hours at room temperature, and was evaporated to e
25 dryness under vacuum. The residue was recrystallized from ethyl acetate to give 0.25 g. 25
of N - {5 - (4 - acetamidophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethoxybenz-
amide, m.p. 211—213°,

Theoretical Found
C 57.42%, 57.70%,
30 H 431 4.61 30
N 14.10 13.80

The compounds of Formula I have been thoroughly tested against live insects to
determine the range of their insecticidal efficacy. The following tests are typical of the
experiments performed and the results obtained.

35 In many instances, repeated tests at an application rate have been performed, and 35
the results of such tests have been averaged. Blank spaces in the data tables below
indicate that no test at the named application rate has been done. Compounds are
identified by their example numbers.

Test 1
40 Mexican bean beetle and southern armyworm test 40
Each compound to be tested was formulated by dissolving 10 mg. of the compound
in 1 ml. of solvent comprising 1:1 anhydrous ethanol:acetone containing 23 g. of
Toximul R and 13 g. Toximul S per liter. (“Toximul” is a registered trademark for e
sulfonate/nonionic blended surfactants produced by Stepan Chemical Co., Northfield,
45 Illinois, U.S.A.). Each sample was then dispersed in 9 ml. of water to provide a 45
1000 ppm. concentration of the test compound. This dispersion was diluted with water
to produce lower concentrations, when desired. The dispersion was sprayed evenly over
ten~day-old bean plants and the plants were set aside until dry.
Leaves were then removed from the plants, and the cut ends of the leaves were
50 wrapped in water-soaked cotton. Two leaves were placed in each 100-mm. plastic petri 50
dish, and 5 second- or third-instar Mexican bean beetle larvae (Epilachna varivestis)
and 5 second- or third-instar southern armyworm larvae (Spodoptera eridania) were
placed in each dish. Three replicate dishes were used for each test compound. The
dishes were held at about 25° and 51 percent relative humidity for 4 days, and the
55 first evaluation of the insecticidal efficacy was made. Some of the dishes were held in 55
the controlled room for three days more, and another evaluation was made.
Insecticidal efficacy was rated on the following scale, compared to solvent controls
and nontreated controls.



10 N [5-( 3-isoxazolyl ) -1,3,4-thiadiazol-2-yl]

-2, 6-di net hoxybenzam de 10 17

1,571, 422 - 17 [err] .
18 1,571, 422

18 [err] 19 : 1,571, 422

19 [err] 20 ‘ 1,571, 422 30
20 It will be understood that the conpounds of Exanples 8-60, above, are

al so made by the processes of Exanples 1 a”ﬂsﬁ,ﬁzé The foll ow ng exanpl es 21
illustrate the preparatiom of —ammmo-—anmg—acetanr do-sub-—StTtouted—conpounds—
5 G IR o

5 N [5 -(4-aninophenyl) -1,3,4-thiadi azak- 4iﬁﬁe§§h6-dinethoxybenzanide A
3.6 g. portion of the nitrophenyl conpossds mwpdédd | N Exanpl e 50 was
hvdr o- genat ed gn tetrahﬁgrﬁfu1an in the presence of 5% palladi umon carbon
catal yst. After >the hydr3§dNaYRe Rble rperedhy el of jpsineapiploempanetlst 0 dryness 5
under vacuum and the to resi due was recrystallized from et hyl '
acetate. The catal yst was washed with ethanol 10 and di net hyl f or manm de,

and the splvents were evaporated to dryness. The residue was recrystallized
fromethyl acetate, and the conbined recrystallized products were

identified as 1.8 g. of

N- (4-am nophenyl ) -1, 3, 4-t hi adi azol - 2-yl ] -2, 6-di met hoxybenz- am de, m p.
232-234. 15 Theoreti cal Found

15 C 57.30% 56. 95% H 4. 49 4.67 N

15. 73 15. 41 Exanpl e 62.




20
N-[ 5- (4- acet am dophenyl ) -1, 3, 4-t hi adi azol - 2-yl ] - 2, 6-di net hoxybenzam de
_ ' duct of Exanpl e 61 was_dissolved in 20 ni.

of pyridine, and 0.2 m . of acetic anhydride in 5 m. of tetrahydrofuran
added while the reaction m xture was cooled to hold the tenperature
ow 35. After the addition, the mxture was stirred for 16 hours at room
perat ure, and was evaporated to 25 dryness under vacuum The
€g2due was recrystallized fropgehyl acetate to give 0.25 g.2225 of N - [5
- (4 - acetam dophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 -

di net hoxybenz- am de, m p. 2117 I Theoreti cal- ~Found C 57.42%
57.70% - 4.61
S0 N Compomey o e Moxigm b Buene | Soudeminem, | have been

t hor ougidayple®ot ed agepmast | i veduynsect 3 dap det er @dyne t he dagnge of their

i nsect+et+gdedl—ef+cacy—Fhe—to-owrg—tests—are—typ-cal—of—the experinents
performed and the resagbts obtagned. 353 3 I n manyji nst ances, repeated
tests at an application rate have been perfornmed, and 35 the results of
such tests have been ¥feraged.®Bl ank spaces in Yhe data3tabl es bel ow
indicate that no test gt the naned appl,ication jate haszbeen done.
Compounds are identified by their exanple nunbers. Test "1 40

Mexi can bean beetle ard southezn arnywarmtest 1 2 .

40 Each conpound to be tested was fornul ated by dissolving 10 ng. of the
conpound in 1 m. of $8lvent cbnprising 1:1 antydrous ethanol : acet one
cont ai ni ng,23 g. of ﬁﬁﬁinul R and 13 9., Toximul, S per Iiter. ("Toximul" is
a registered trademark for sulionate/ ndnionic H‘ended surfactants produced
by Stepan Chem cal Coiwop Northfield, 453 [I'lighois, U & A ). Each sanple
was then dispersed in 9 mMl. of water to provide a 45 1000 ppm
concentratdon of thel®8st conpdund. Thids di sperkion was3diluted with water
to produce | ower conCﬁ@tration , Wwhen gesired. Jhe dispgrsion was sprayed
evenly over ten-day-o bean plants and the plants were set aside until

dry. Leaves were themooenoved gromthezplants, gand the gut ends of the

|l eaves were 50 wr apped i n water-soaked cotton. Two | eaves were 9l aced
in each 106-mm pl ast®%€ petri 150 dish3 and 5 skcond- o8 third-instar

Mexi can bean beetle |lgpvae (Epjlachna arivestiﬁ) and 5 _second- or
third-instar southern arnyworm | arvae ?Spodoptera eridaﬁia) were placed in
each dish. ¢Three repldgosat e di shes weresused fory each test conpound. The

di shes were held at about 250 and 51 percent relative humdity for 4 days,
and the 55 first BQal uati oh of the2insecticlidal effilcacy was nade. Sone
of the dispes were h 09 in 55 the controlled roomfor three days nore, and
anot her eval uation was nade. |hsecticidal efficacy was rated on the
follow ng ggale, conuabed to splvent cgntrols gnd nontreated controls.

8 1000 0 1 3 3
100 0 0 1 1
9 1000 1 2 2 2
100 0 1 0 1
10 1000 1 2 2 2 °
100 1 B 1 0
12 1000 0 0 3 3
100 0 0 2 3
50 | 1 2

25 0 2




21

21 0= no control 1 =
The following table reports the results of testing typical

1,571, 422

1-7 | arvae dead 2=8-14 | arvae dead 3= 15 | arvae dead 5
conpounds.

5 1,571, 422

22 TABLE 1 Conmpound

Appl n. Mexi can bean beetle Sout her n ar nywor m of
Rat e Exanpl e No. _ ppm 4 day 7 day 4 day <§g;;
7 day 1 1000 ' :
3 100 2 2 31,571,422 3 50 2 23
2 2 Z 25 2 ed) 2 1
2 10 1 . 2 . TABIGE 1 (Continue 1 2 1000
1 ~ 2 Compound0 Appln. 0 $i@Qcan bean beetle 1 Southern armngrm
0 03 of 10GRAhte 2 3 2
3 100 0O Example No. O ppm. 40day 7 day QO 44 day 7 day
1000 0 2 v +5
1000 1 13 3 1000 1 2 3 1006 3 0
2 1 16 1000 1 .3
2 « 1100 1 100 2 1 2 17
1000 2 -0, 72 00 2
3 0 B g N0 (_)"1000 ° & 2
3 . 3 100 0 100 ® 0 1 o 01 9
1000 1 2 2 2 100 0
1 16 1 10 1000 1000 1 13 32
Z 2 100 1 100 Lo 1 13 9
50 1 1 3 3
25 2 2 2 3
10 1 1 2 2
5 0 1 1 2
Q .
17 1000 2 3 3 2
100 1 2 1 0
50 1 2 0 0
25 1 2 0 0
18 1000 0 0 3 2
100 0 0 0
19 1000 0 0 3 3
100 0 0 1 1
20 1000 1 2 3 3
100 . 1 1 2 2
* 21 1000 0 0 2 2
100 0 0 0 0
22 1000 2 2 3 3
100 1 2 2 3
50 2 3 1 2

25




12 1000 0 3 3
100 0 0 2 3 50
1 2 25 o 0 2 23
1,571, 422 23 TABLE 1 (Conti nued)
Conmpound Appl n. Mexi can bean beetl e Sout hern
aranwor m of Rat e Exanpl e No. ppm 4 day
7193 4 day 7 day 13 1000 1
2 3 3 10371422 0 2 24 2.
2 15 1000 0 0 pA 2
100 0 TABLE 1 (Continued) ( 0 16 1000
é Com(l))foun:ld3 50 /;papzin. Niexican bean bee%lelgo Southern armyv%rm .\'/13 o5
2 Example Qo. ppm. 2 4 day 7 da?’ 10 4 day 7 Jday 1
2 2—5 0 1 1 2 17
1000 2 3 3 2 100 1
5 23 4 1000 0 50° U 2 92 0
0 25 1 100 2 9 o O 0 0p18 .
1000 0 0 3 2 100 0
0 24 0 19 1000 0 1000 O k)] 3 0 3
3 100 0 0 1 1 20 .
1000 1 10 2° 0 3 1 3 100 1
1 2% 2 1000 2 21 1 1090 3 0 0
2 2 100 0 0 0 22
1000 2 100 20 0 3 0 8 100 1
2 2 35 2 3 1
5 o5 27 1 1000 ) 9 2 4 3 3
100 2 2 2 3
50 2 3 2 2
25 2 3 1 2 °
20 1 3 1 2
10. 1 2 1 1 .
28 1000 2 3 3 3
100 1 2 2 2
50 0 1 1 2
25 0 1 0 1
29 1000 2 2 3 3
100 1 2 2 2
50 1 2 1 2
25 1 1 0 0
30 -1000 1 2 2 3
100 1 2 0 0
31 1000 2 3 3 3
100 1 2 3 3
50 1 2 2 2
25 0 1 2




1,571, 422 24 TABLE 1 (Conti nued)

Conpound Appl n. Mexi can bean beetl e Sout hern
ar mywor m_af Rate Fxanple No ppm . 4.day
7 day 4 day 7 day 23 1000 0
0 2 -2 100 0 0 2 4
0 24 1000 0 0 3 3
100 ~ 0 0 1. , 1 26
1000 1 1 0 : 3 100 0
0 02 Q 27 1,571,420 1 -2
3 3 100 , 2 . 2 3 50
5 - 3 ) TABLF2 lzéontmued). 2 3
1 2 20 Compound 1 Appln. ngican bean beetle 1 Southern armyworrg 10.
1 2 of 1 Rate 1 28 1000 2
3 3 Example No. 3 1(0(Qppm. 4 day 7 day 2 day 7 day 2
2 50 0 t t 2—25 -0
1 0 32 1 29 1000 1 1000 ¢ 3 2 2 2
3 . 3 100 1 2 2 2 50
1 2 1 100 P 25 0 10 0 1
0 0 30 43 - 1008 1 2
2 . 3100 , 2 2 0?2 2 031
1000 2 3 100 13 2 3 100 1 1
2 3 3 50 1 2 2
2 25 0 34 2 1000 11 3 2 2 25 2
1,571, 422 _ 100 0 .25 TABLE 1 (Conji nued)
Conmpound Appl n.” Mexi can bean beetfe Sout hern
ar mywor m 35 1000 0 0 3 3
100 0 0 2 2
36 1000 2 2 3 3
® 100 2 2 2 3
50 2 2 2 2
. 25 2 2 2 3
10 1 2 2 2
5 1 2
2.5 1 1
37 1000 2 3 2 3
100 2 2 2 2
50 _ 1 2
25 1 1
. 38 1000 2 3 3 3
100 2 2 . 3 3
50 3 3 3 3
25 3 3
10 2 3
39 1000 2 3 3 3

100 0 1 0 0




of Rat e Exanpl e No. ppm 4 day 7 day
0

4 day 7 day 32 1000 1
3 .. 2100 0 I O I 0] 0 33
1000 2 2 2 2 100 1
2 0 1 34 1000 1
: 2 100 0 2 0 0 35
o 0 0o 3 3100 - 0
326 2 2 1381,422 1000 25
2 3 3 100 . 2 2 2
3 50 2 TABLE,2 1 (Continued) 2 2 25 2
2 Compound 2 Appln. 3M;'x(’}’can bean beetle 1 Southern armywogn - 2
25 of Rate 1 2 2.5
1 Example N&. 37  ppm. 4 da3000 7 day 4 ddy 7 day 3
3 100 2 2 2 —2—56
- a0 1 w00 2 259 1 3 3 1
1 38 1000 2 3 3
100 2 100 2 0 0 3 0 P50 3
3 3 3 25 5 3 Y 2"3 10 2
3 39 41 10198° . 3 3
3 100 0 100 01 O 0 0 ()0 6 »
1,571, 422 26 TABLE 1 (Conti nued)
Conmpound 42 Apision . 0 Mexicln bean Beetle 3 Sout hern
ar mywor m of Rat e Exanpl e No. o . ppm 4 day
7 day 4 day 190 74ddy a0 O 1000 0
1 43 3 1000 3 100 0 0 3 " 30 0
0 41 1000 2 .2 2 2
100 0 0 1 2
44 1000 0 2 1 3
100 1 2 3 3
’ Q
50 1 3 1 2
25 1 2 2 2 X
45 1000 0 0 3 3
100 1 1 2 2
50 0 1 2 2
25 0 1 0 1
46 1000 0 1 2 1
| 100 1 1 1 0
47 1000 1 1 - 3 : 3
100 0 0 1 : 1
48 1000 1 2 0 0 °
100 0 D 0 0
49 1000 2 0 2 0
100 0 0 0 0
50 1000 2 | S 2 0

100 0 0 0 0




100 0 0 0 0 42 1000

0 0 2 3 100 0 0
0 Q 43 1000 Q Q 3
3 100 0 0 1 2 44
1000 0 L2 1 . 3 100 1 |
2 3 _ 3 50 1 3 1 26
2 25 — 1 2 2 2 45
1000 2 0 1B571,422 3100 1.2
1 2 2 50 TABLE 1 (Continued 1 2
2 25 0 1 0 1 46 1000
0 - 1 Compound 2 Appln. 1 Md3(:an bean beetle 1  Southem armyworth
1 0 47 of 1RQO 1 4
3 100 0 ExampleNo. ( ppm. 4 gay _7 day 1 4% day 7 day
1000 1 2 V) O 100 0
0 0 s1 0 49 1p00 2 1000 o 12 0 0
2 0 100 0 0 0 0 50
1000 - 2 0 100 20 0 0 1000 - 00
0 0 0
1, 571, 422 - 52 2600 ! % 1ABLE 1 (Conti nued)
Compound . Appl n. Maxi can began beetlg pout hern o
ar mywor m of Rat e Exanpl e No. ppm 4 day
7 day 4 day 53 7 day 5000 1 1009 3 2 3
0 1 0 100 0
0 52 1000 100 LA 1 2o
100 0 4 0 1000 0 1 3 053 o oo 1000
1 2 3 3 100 0 0
3 3 54 10000 0 1 0 8 0 0
0 100 0 ss O 1000 0y p O 2 2
100 0 0 0 0
-3
56 1000 3 3 2 3
. 100 1 2 3 3
57 1000 3 3 3 3
100 2 3 2 2
50 3 2 1 1
10 1 2 1 1
58 1000 0 1 2 2
100 0 0 0 1
59 1000 1 1 2 3
100 0 0 1 1
° 60 1000 1 3
100 0 0
61 1000 2 0 0 0
100 0 0 0 0
62 1000 1 0 1 0

100 0 0 0 0




55 1000 1 1 2 2 100

0 0 0 0 56 1000 3
3 2 3 100 1 2- 3

3 57 1000 3 3 3 3
100 2 3 2 -2 50 3

\ 1 1 10 1 2 . 1
21598 1000 0 1 2 ~ 2

0 0 0 0 1 59 3 1000
1 28 1 > 1,571,422 3 100 0 2 0
1 Test 2 1 60 | 1000 1 _ 3
100 MB@xican bean beetle emergence test 0 61 1000 o~ 2
0 - This tgyt was performed to de rnlqggthe ability of reprgsentative compounds ¢y 0

ean beetles from pupae.

0 .62 prevent the emergenscl_p, dult Mexican
8 The compound formulgted as described in Test 1 above. %ean plants were

100 treated as déscribed in Test 1, and leaves of the treated phints were used as host for 28

1, 571, 4Rif-instar Mexican bean beetle larvae in petri dishes. Three larvae were u@Binfeedt 2 Mexi can bean

beet | e d@ﬂ%’éﬁy@:% hp aypeede erfhgwﬁbafaf gﬁléﬁa'ﬁ?dne the ability of
g esdilatEE m«g&%h WEEIRLIILE GEAR ¢ ey can bean
beet | e embdgalwendiddtRed, dthe percent contrél 42 e8QFRQUR aetaeﬁrnai apdrd at ed as descri bed
i N Testto $olaivoand . unBexgd cphtmist Yarigey mumbers of Bxsrtes efldlbwak wse deddri bed in Test 1,
and | edifsgnioesty h'eeaslr wstensel 2 (o the dishie pere packed forcdetspipagiont ofythe; hi r d- i nst ar-

Mexi cal* B8R %t e larvae in petri dishes. Three |arvae were used in each
di sh. New | eaves were added to the dishes as needed, while the |arvae were
mai ntai ned until they pupated, in about 3-5 days. The pupae were then

pl aced in clean petri 10 di shes. After 7 to 10 days, the nunber of
adul t Mexi can bean beetl es which had 10 energed were counted, and
the percent control of energence was determ ned conpared to sol vent and
untreated controls. Various nunbers of dishes of |arvae were used in
different tests; in each instance, all of the dishes were pool ed for
determ nation of the percent control.

1, 0



@

29 1,571, 422
29 TABLE 2 Conpound of Concentration % Exanpl e No.
ppm Control 1 100
100 50 100 25 100 10
100 22 - 100 100 50
100 25 100 10 100 27
100 ht 100 50 _ : 100 25
100 10 29 . 100 28 1,571,422 100 29
100 50 48 25 ABLE 2 3 10
11 31 100 - TABLE 2 100 50
100 25 - "1 fepmpepnd of Concentration 100 36 %
100 100 ‘Bmele No- ppm. 100 25 Control
100 10 T00 37 TOO
100 50 100 25 100 100 10 100
100 30 sol, 571, 422 100
30 TABLE 2 (Continued) Conmpound of Concentration %
Exanmpl e Ne. ppm 28ont r ol 100
10 100
. 22 100 100
50 100
25 100
10 100
27 100 100
50 100
o 25 100
10 100
28 100 100
50 48
25 3
10 11
31 100 100
50 100
25 100
10 100
36 100 100
-]
50 100
25 100
10 100
37 100 100
50 100
25 100

10

100




38 100 93 50 50 25
65 10 50 Test 3 Mexican bean beetle life cycle test This

- -test was perfaornmed essentially according to_the nmethod of Test 1 above, 5
except that the larvae were in the late third-instar phase. The | arvae were
mned 5 after three days to determne the larvici-dal effects, and adult
‘epergence was determ ned by counting the nunber of energed adults after the

Idrvae had pupated and all of the untreated controls had energed. “FABLE 3

fgoound of Appl n.  Ra§E22 % Cont r ol 30 % Control
Exampte=—No- B?m of —tarvae =of Energence
8 1000QTABLE 2 (Continued) 60 12 100
70 0 50 . 60 -~ 0 25
Compound of Concentratio e ~
50 ] Example No. 0_ 10 p m].:f‘esrlt 4 . Control .
10 Mexican hean heetle |ife CyCFe test This test was perfornmed according to

the nmet hod descri bed i medi ately above, except that the | arvae were
second-instar, an® they were oHﬁ%rved three tPhes, at 3, 8 and 21 days
after treatment. The first two gbpservations weg e of larvicidal effect, as
the 15 | arvae had not yet bégun to pupate. The 21-day observation was a
count of energence of 15 adultasfromthe pupge. In each case, the
observations are reported bel ow as percent control, conpared to control

| arvae. 31 10 50 1,571, 422 .

31 TABLE 4 Cuupuuud of Appl - Per cent Contr ol
Exarrple.Test3 Rat e No. ppm 3 day 8 day
21 day 1 Mexican bean 6}H2 life cycle test 11 100 100
100 This test Zds performed essentially 4dd€ding to the method of TEXO 11dBove, 0

60 5 except that the] lg(yac] were in the late third-in§rar phase. The larvae were €amined 5 71 8

1000 after three days to determine the larvicidal effectzqnd adult emergence was g_eeg)mined
by counting the number of emerged adults after the larvae had pupated and all of the
untreated controls had emerged.

TABLE 3
Compound of Appln. Rate % Control % Control e
Example No. ppm. of Larvae of Emergence
8 1000 60 12
100 70 0
50 60 0
25 50 0
10 Test 4 10

Mexican bean beetle life cycle test
This test was performed according to the method described immediately above,
except that the larvae were second-instar, and they were observed three times, at 3, 8
and 21 days after treatment. The first two observations were of larvicidal effect, as the
15 larvae had not yet begun to pupate. The 21-day observation was a count of emergence of 15
adults from the pupae. In each case, the observations are reported below as percent
control, compared to control larvae.



18 1000 0 0 42 19
1000 0 6 100 20 1000
0 100 100 Test 5 black blowfly test This test
denonstrated the efficacy of typical conpounds agai nst the black blowfly, 5
Phorm a regina.

5 Each test conpound was formulated by dissolving 4 mg. of it in 0.4 m. of
acetone and mxing it with 40 g. of honogenized beef liver to give 100 ppm
concentration.,.Lower concentrations of thgsggspoounds were provided by usiBy

acet one sol ut i Ba—eer—tatn Mg otteT appropriate anount s of the conpound. 10
The treated liver was divided.between two 285Ect. pl astic cups and each

portion 10 was |nEesteq With 8P 2" day-ol d bl owf |y, laf &%t The |iver was
pl aced on a | ayer o?Exm@ec? chi IOSRaQeDd was_covered with more chips All the
cups, including sol vexd.- treatedmﬂmd untread s cont r ol 8 claps, ver e2thédyd i n a
t enperature and humdity-cont+olled—+eomurtt—the—arvrac—pupatet—Ar+—of

t he pupae were then rgqnoved, plgggd in cleap plastic p@pri 15 100di shes,
and held until adult flys energed from control pupae. 15
The nunbegr of pupae per cup was:mecorded at22he tine t#@ pupae wel@ pl aced
in the petri dishes. The nunber of enmerged adults per bSh was al

recorded, and the percent adult c8ntrol is p?esented i A0t he tabl e Bel ow.

32 . 1,71, 422 0 11
32 TABLE 5 Conpound of Appln. Rat € % Control Exanple
No. ppm 1000 of Energence 1 20 100 100
100 10 15 1 : 0 22
100 18 (o 10 1000 0 o1 O 42 0
27 00 1000 o 45 10 - ¢ 100 01
0 28 15" 100 25 10 0
1 200 1000 0 100 100
Test §
black blowfly test -
e This test demonstrated the efficacy of typical compounds against the black blowfly,
S Phormia regina, 5

Each test compound was formulated by dissolving 4 mg. of it in 0.4 ml. of acetone
and mixing it with 40 g. of homogenized beef liver to give 100 ppm. concentration.
Lower concentrations of the compounds were provided by using acetone solution con-
taining other appropriate amounts of the compound.
10 The treated liver was divided between two 250-cc. plastic cups and each portion 10
was infested with ten 2-day-old blowfly larvae. The liver was placed on a layer of wood
chips and was covered with more chips. All the cups, including solvent-treated and
untreated control cups, were held in a temperature and humidity-controlled room until
the larvae pupated. All of the pupae were then removed, placed in clean plastic petri
15 dishes, and held until adult flys emerged from control pupae. 15
The number of pupae per cup was recorded at the time the pupae were placed in
the petri dishes. The number of emerged adults per dish was also recorded, and the
percent adult control is presented in the table below.

L

C



31 100 100 10 45 1

0 36 100 20 10 0

1 0 37 100 ___10 10

01 0 38 100 25
0 01 O Test- 6 greater wax noth

| ay vicide test This test was perfornmed to eval uate certai n conpounds

Mgai nst the greater wax 5 noth, Galleria nellonella, a parasite of
e¥ni ves. 1,571.422 5 Sufficient dnpound to

gi ve the desired concentratigﬂgiﬁg di ssolved in 5 m. of acetone and m xed

with 49 g. of a diet conpose 3 g. of oatneal cereal for babies, 33

1,571, 422 Compound of Appln. Rate % Contrgd 10.6 nml. of honey, 8.0

m . of glyceriBxambleNol . of wat@m.and 0.5 ¢rlEmeedendel qui d vi tam n suppl enent.
The acet one -was—a-owed-to—evaporate,—and the treated diet was divided

bet ween three petﬁi di shes, to § ch of which was added five second- and
third-instar | arvae. The di shes re held in PRe controlled roomfor seven

days, and percent control 5 10 of the larvag was determ ned, conpared to
controls. 5 TABLE 6 Conpound of N
Appl n. Rate % Exanplle No. 0 ppm
Control 1 2 500 0 100
0 50 025 10 00125 . 0
22 500 10 100 400 100 50
100 25 13
1 0
27 100 45
10 0
1 0
28 100 25
10 0 e
1 0
31 00 100
10 45
1 0
36 100 20
10 0
1 0
37 100 10
10 0
1 0
<
38 100 25
10 0
1 0
Test 6

greater wax moth larvicide test
This test was performed to evaluate certain compounds against the greater wax
5 moth, Galleria mellonella, a parasite of beehives.
Sufficient compound to give the desired concentration was dissolved in 5 ml. of
acetone and mixed with 49 g. of a diet composed of 25 g. of oatmeal cereal for babies,



12.5 0 27 500 100 100
100 50 0 25 0 12.5 0
28 500 100 100 100 50
86 25 13 12.5 0 31 500
100 100 <10 0 50 13 25
0 12.5 0 34
1,571,422 — . 34 TABLE 6 (Conti nued)
Conpound of 33 Appl n. Rate 1,571,429 Exanpl e No. 33
ppm Controt—36 560 100~
100 10.61 9 ok lipney, 8.0 ml. of glycerin, 5.3 ml. of @atgrsand 0.5 ml. of liquid vitamin 0
20 su;tagle t. Lhe acetone was allowed to evag(gatﬁz(gnd the treated diet was divided 05
~ be eel%:%é petri dishes, to each of which ed five second- and third-instar '
0 2.5 larvae. ishes were held in the controlled mor seven days, and percent control 0
100 5 of the l&kvdp®as determined, compared to controlf) 25 0 4
12.5 0 38 500 100 100
13 TABLE 6
Compound of Appln. Rate %
. Example No. ~ ppm. Control
1 500 0
. 100 0
50 0
25 0
12.5 0
22 500 100
100 100
50 100
L]
25 13
12.5 0
27 500 100
100 100
50 0
25 0
12.5 0
28 500 100
100 100
50 86
’ 25 13
12.5 0
) 31 500 100
100 100
50 13
25 0

12.5 0

IL(z



50 0 25 0 20 7
12.5 0 10 05 0
.25 0_Test 7 Mexican bean_heetle sterilization test This

test was conducted by exposing adult Mexican bean beetles to bean plants 5
treated with dispersions containing 1000 ppm of a typical conpound of
la |. 5 The adult beetles were nmaintained on the treated plants until
femal es had | aid eggs, and egg clusters containing from 20 to“30 eggs
-q fed on
: pound

foliage. -

10 35 Compound of Appln. Rate % 1,571, 422

35 Test 8 |epi GOPPEN on fiel d-Blown broceol C°¥hpounds of Formula | were
tested agai NST Tepirdoptera pests 1nfesting freld- grown broccoli. The

broccoli plants ware transplantesd into field plpots, and treatnment 5

began approxi mately four weeks after transpl anting.

5 The conpounds naned in the taB%s bel ow werel®ornul ated as wettablg
powders, and were dispersed in wgt er in concentpations such as to provide
the application rates naned bel ow, when the dispersions were sprayed at the
rate of about 1000 liters per hegtare. 10 0 The conpounds weye
applied three tinmes at 7-day intervals, and the insects infest- 10 ing the
pl ants were counted seven days a¥ter the third 8pplication. The insect
control obtained fromuse of theugpnpounds is dgscribed in the tables bel ow
as percent reduction in the nunbei” of insects, Conpared to the nunber of
insects infesting untreated contgol plants. 15 o The broccoli crop
was infested primarily by two species, Pieris rapae and Tricho- 15 plusia
ni. Control of these two speciesSis reported inOthe tables below, as is the
control of all species of |epidoptera as a group.

37 500 0
100 o . s
50 0
25 0 )
12.5 0
38 500 , 100
100 13
50 0
25 0
20 7
12.5 0
10 0 .
5 0
2.5 0

Test 7
Mexican bean beetle sterilization test
This test was conducted by exposing adult Mexican. bean beetles to bean plants
5 treated with dispersions containing 1000 ppm. of a typical compound of Formula I. 5
The adult beetles were maintained on the treated plants until the females had laid eggs,
and egg clusters containing from 20 to 30 eggs each were collected and incubated. None
of the eggs from beetles fed on plants treated with the compound of Example 36
hatched. The compound completely sterilized the beetle which consumed the treated
10 foliage. 10



36 1,571, 422

36 Conpound Percent Control of
Appl n. Exanple Rate Lnported Cabbageworm Cabhage | ooper
Iotag h?. . kg./hab 14 Pieris rapae 7Trichoplusia ni
epi dopt era .14. 49 24

39 0.28 77 38 61 0. 56
g; - 45 58 1.1 91 HY
2 0 28 35 . AZS 16 0.14 1,571,422 - 91 72 35
100 . J:IV%68 JJ.86 1 72 0.56
79 9 pidoptera oxﬂe‘fzgrown broccoli 1 100

et Zofapounds of Formutd'1 were tested against Midoptera pests infesting field- O
11 0.28 @8k broccoli. The broccoli plants éke transplanted into field plots, afd)r&uraedt
7 2 5 begah Approximately four weeks after trargplanting. % 11 5
45 “T'hg gompounds ngneql 4n the tables below wer rmulated as wettable powders, 17
33 0. 28 iwere dispersed in wateér in conoggations such ad to provide the application rates
95 : h:azd below, when the dispersions 67e sfra{ed at the rate of about9 ll(ﬁ@ litdrs

€. .
59 . 10 7 STh@ Qompounds were gpplied three times at 7-daygintervals, and the insects infest- -5 10
86 0. 28 gigs the plants were counted seven dagx?after the third application.
95 he insect control obtained fro tg% of the compounds is describezgn {e 2Bles
belo@ as percent reduction in the numbeRof linsdcts, compared to the nbfiBer of insects

31 .  infésting @iftdearll dotitOplbed cabbagewor m on fi el d- grown broccol
This test was arri ed_ ol bescoli b ves infsstechprimaelly by awespecict. i rapf apd Jpiche. 15
above, 5 excepgf“:h‘”rféecgies“f:,ﬁ% ‘é{%ﬁd%ﬁgé“ ey EPORB DI cfalgﬁl i E8™ NEtead of
t hree tlmag.7 The only PR Sect IC counted in this test was Pieris
r apae. 1,571,422
37 TEST 9 Conpound of Appl n. Rate Percent Exanpl e No.

kg. / ha. Control 1 0. 28 66



0. 56 81 1.1 97 2.2 97

16 0.28 97 0.56 97 1.1
100 2.2 _ 10022 . .0.28 . — 65
0.56 81 1.1 94 2.2 97
36 0. 28 75 0.56 - 88 1.1
1@? 2.2 97 38 0.28 , 97
) 100 1.1 100 2.2 ~ 100
Tlg@ above |IIustrat| ve data shgwi d2be potent |nsect| Ci daI effe;ﬁ of the
cormpour U a onol 0g TOeT INd e conpounds
are beaﬁWyiuseful for t he control Bﬂcwmébew% of the various orders which
adver sel aff |nd econom c erprises. -

5 For %ﬁlﬁl ¥y *tt e %ﬁ?}g ?o?f?’r cﬁm é?)ﬁ’ﬁfera sulg(jl?lll ;g\nt hononus grandi s,
Cranmbus _cal i gi ﬁosel I us enn_nel anogus Leptinotarsa decem i neat a, Hypera

postica, Anthrenus scrophulariae, Triboliumconfusum Lyctidae species,
Agri ot es Ispeci 844 Sito- pHPIus oryzae, Rbdonota puncti3®ol lis and

Conot r achel us gg&uphar Ptera such as Misca gonestica, St onoxys
calcitrans, tobia irri t ans, Phor ni & reglna FWIeﬁya 10 brassi cae and
Psila rosae; Lggjdoptera, gguch as Laspeysesi a pononel Isg, Euxoa speci.es,

Pl odia interpunctella, Tartricidae species, Heliothis zea, Ostrinia

nubil alis, Hel Bdl a rogatal®ls, Trichoplus®a ni, Thyrlddéteryx

ephenerae ornlﬁ 4Malacoso anerlcanuntagd Spodopterasgruglperda and

Crthoptera such as Blattéella gernmanica and Peri- 15 pl anet a
aneri cana. 0.28 100 31 72
15 38 1,571, 422

38 The conpoundséare usef 0 for reduci ngépopul ations & insects,, and are
used in a neth?q of reduchgg an i nsect ggpulatlon mhlgg conpri ses applying
an insecticidally-

22 0.14 40 0 11
0.28 49 52 50
0.56 72 17 50 “
1.1 91 45 72
36 0.14 44 17 33
0.28 77 59 69
0.56 95 24 67
1.1 91 59 78
18 0.14 95 72 86
0.28 86 52 72
0.56 95 72 86
1.1 100 31 72
Q
Test 9

imported cabbageworm on field-grown broccoli
This test was carried out according to the method described in Test 8 above,
5 except that the compounds were applied only twice instead of three times. The only 5 Y
insect which was counted in this test was Pieris rapae.



effective anount of one of the conmpounds to a substance to be ingested by
the insects. Insects may be caused to ingest a conpound by applying the
conmpound to any 5 subst ance which they ingest. For exanple,
plant-infesting insects are readily controlled 5 by applying a conmpound tqg.-
plant parts which the insects eat, particularly the foliage. |Insects whic

i nfest and consune textiles, paper, wood products and the |ike are readil L(é;
control | ed—-by applying a conpound to such products. The conpounds can
simlarly be effectively used to protect stored.grain or seeds. 10

It is notable 3hat the conpounds interferd3i:4% the fnrﬂal_i_g,n_g.f__g.ugg_gg.g.i_gl?e
stages 10 of insects which ingest them grexanpl e, when adult insects

i ngest the conmpounds, the adults are grossly unaffected, but lay sterile.
eggs. When an insect | arvacespsddn@s a conpgndatei t di es Rir¢ehout

met anor phosi ng i nto the nexExampleWal st age. kedb#- st age | adfartiel whi ch consune

a conmpound pupate, but dre—tnthepupeform—i5 ENTOND! ogi st's
wi || understand that it is not jinferred thap,pgse of a conmpgund of 15
Formula | will necessarily result in the extinction of an insect

popul atign. In some instances, of course, tR&éwhole popul a8ion will be
killed. I'n other instances, part of the insects wll be ki&;ed and ot hers
will survive treatnment with the conpound. THe por- tion of “the popul ation

which wll be killed depends upon the specigg of insect, tée par- 20
ticular conpound in use, the application rate, the vigor of the insects,
the weather and 20 other facttdés understoo®.2By entonol ogi $ts. Thus, the
term" reducing a population of insects " refers to a decrease in the
numbers of living insects, which in sone buffot all instaﬁces wi |l anount
to the di sappearance of the popul ation of tneated insects.lhe extent of
popul ati on reduction acconplished by a conpound depends, of 25
course, upon the application rate of the compound. At | eadf0 an
insecticidally-effective 25 anmpunt nust be used in all cases. The term"”
i nsecticidally-effective anoun£?” is used t&4describe an afbunt which is
sufficient to cause a neasurabl e reduction igncthe treated gpsect -
popul ati ofn. Insecticidally-effective amounts are found, in general, in the
range from1l to 1000 ppm 30 It will be understoed that
application rates of insecticides are usually nmeasured in 30 terns of the
concentration of the insecticide in the disﬁ%%sion'in whichlit is appl i ed.
The application rate is neasurggd in this way fecause it is;gost convenient
to apply a suffi- cient amount of the dispersion to cover the foliage, or
ot her substance to be treated, with a thin foidém of the di spersion. The
anount of dispersion applied is thus dependent 35 upaon the surface
area of the ingestable substance to be treatlel, and the amdlnt of the 35
conpound depends on its concentration in the 4ispersion. The dispersions in
whi ch the conmpounds are applied are prepared fromtypical insecticidal
conpositions which are, howevesBg novel becauwsm of the preséhce of the novel
conmpounds of this invention. Most wi dely useful are aqueous di spersions
prepared by 40 mxing a small anount of%% concentrat édinsecticida
conposition with an appropriate 40 quantity, of water to gjve the desired
concentration of the conpound. Such concentrated

2.2 100

The above illustrative data show the potent insecticidal effect of the compounds
of Formula I. Entomologists will understand that the compounds are broadly useful for
. the control of insects of the various orders which adversely affect mankind and its
5 economic enterprises. 5
For example, the compounds control Coleoptera such as Anthonomus grandis,
Crambus caliginosellus, Oulema melanopus, Leptinotarsa decemlineata, Hypera postica,
Anthrenus scrophulariae, Tribolium confusum, Lyctidae species, Agriotes species, Sifo-
philus oryzae, Nodonota puncticollis and Conotrachelus neruphar; Diptera such as
10 Musca domestica, Stomoxys calcitrans, Haematobia irritans, Phormia regina, Hylemya 10
brassicae and Psila rosae; Lepidoptera, such as Laspeyresia pomonella, Euxoa species,
Plodia interpunctella, Tartricidae species, Heliothis zea, Ostrinia nubilalis, Hellula
rogatalis, Trichoplusia ni, Thyridopteryx ephemeraeformis, Malacosoma americanum
and Spodoptera frugiperda; and Orthoptera, such as Blattella germanica and Peri- .
15 planeta americana. 15



wat er - di spersi bl e conpositions, containing in general from5 to 90 percent
of the com pound, are usually in the formof enulsifiable concentrates or
vvet_ft_abl_e powders. \Wettabl e powders conprise an intinmate m xture of the
active conpound in an inert 45 carrier which is a mxture of a fine

i nert powder and surfactants. The concentration of 45 the active conpound

@- usual ly from 10 percent to 90 percent by weight. The inert powder is

igyal |y chosen from anong the attapul gite clays, the nmontnorillonite clays,
di atomaceous earths, or the,pyrified silicates. Effectivesgurfactants,
- t he sTHefcompuuedy afQuscful f ﬂed" latiqne ofc sbefe ngp i fonat oo
anong t he slhe ipdy aB(useful for deduging pepulatitne ofcionctenadbde ngplit hal enesul f onat es,
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ar omat i ¢ insectyyehich drgpsy therycFog ehample qrherpadult inpects ingast e wmpeubdsa®e | ons, especial ly
the h ghzﬁgg};,a,%mﬁ’ E@Bﬂ“‘«%ﬁ Shiing HOSS KRR TR bot rof eum such as
heavy ar Qfdicotsuteddh nd plphtebudidia e pusa@bnbent s” may al'so be used, such as
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de?d r abl &ufaoconamyxg rixemé,crgyn appﬂraiﬁqpph ,htheh‘égocohtpaigmks,ithe weawgerfapd m 0f20a sol uti on
(v n erny i tj i
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1 d stancl% will amount to the disappearance of the population of treateggrr;s the spray oils
which are wr ntUSFEfbphlitioR GEdubiteh tatdoblishdd 8y & dnypourkiUdebdd@y, of t he conpounds nay

be2sppl | @useaspchp@apliiimnsteiof the lremgoordrit thst du gbesticidally-eflestvs ol  FOepar at i ons.
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s usuallt yilldwrinderstrod thateppliqatign; resessof irBectidides pre uveallyporaswediim t he30r ange  of
from 0. 18 CE®RFongeiration Pﬁéﬁﬁ“d%@r"@fﬁd&?etﬁ jp Fhich & 5 prng fise a co d

i ; , r npound of
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pr essur ewiged intfiling thHelddpesidnaThe difonitf SispaRidn puplikdoig edls depencdlencont ai ner from

whidgh t hepomrithetsurfage area ofi thpiagestetde substanergth befreatedosnd zherpoym ol e Prolsel | ant 10

; co nc i e . ; . ;
m xt ures E’ﬁl eii i@eglrs%Prtirlﬁgvgic}fwyt@ommmﬁ%%@eﬁ%&bg redvmlhlc Y be m xed wth
organt C jpsect) id§l‘ﬂ§r\d;§'d"s'r£i§ns which %&%QE-L&, SHAREERE ONtBe pHeseries b thel W t h i nert gases
Or gaseotssmpbiydy 1ahis BOdtion. Wik Twilltly 4skifl vk hdteous dispersions prepared by
40 mixing a small amount of a concentrated insecticidal composition with an appropriate 40
quantity of water to give the desired concentration of the compound. Such concentrated
water-dispersible compositions, containing in general from 5 to 90 percent of the com-
pound, are usually in the form of emulsifiable concentrates or wettable powders.
Wettable powders comprise an intimate mixture of the active compound in an inert
45 carrier which is a mixture of a fine inert powder and surfactants. The concentration of 45
the active compound is usually from 10 percent to 90 percent by weight. The inert
powder is usually chosen from among the attapulgite clays, the montmorillonite clays,
the diatomaceous earths, or the purified silicates. Effective surfactants, comprising from
0.5 percent to 10 percent of the wettable powder, are found among the sulfonated «
S0 lignins, the condensed naphthalenesulfonates, the naphthalenesulfonates, the alkylbenz- 50
enesulfonates, the alky! sulfates, and nonionic surfactants such as ethylene oxide adducts
of alkyl phenol. '
Typical emulsifiable concentrates of the compounds comprise a convenient con- .
centration of the compound, such as from 50 to 500 g. per liter of liquid, equivalent to
55 from 5 percent to 50 percent, dissolved in an inert carrier which is a mixture of water- 85
immiscible organic solvent and emulsifiers. Useful organic solvents include the
aromatics, especially the xylenes, and the petroleum fractions, especially the high-boil-
ing naphthalenic and olefinic portions of petroleum such as heavy aromatic naphtha,
Other organic solvents may also be used, such as the terpenic solvents including rosin
60 derivatives, and complex alcohols such as 2-ethoxyethanol. Suitable emulsifiers for 60
emulsifiable concentrates are chosen from the same types and concentrations of surf-
actants used for wettable powders.
It is equally practical, when desirable for any reason, to apply the compound in
the form of a solution in an appropriate organic solvent, usually a bland petroleum oil




di azol yl benzami de conpound of the formula [err] 15 'V\,he'r'.efi n R

s
20 ' ' wherein [err] independently represent hydrogen, chloro or
brono, provided that 20 at |east one of [err] represents chloro or brono:
Xy epresents oxygen or sulfur; [err] independently represent hydrogen,
cgllaﬂ

, bronmo or nethyl, provided 25 that [err] represents hydroge
hen X regresents oxygen; 25 [err] repres

hydr ()gen,3 chloro bronmn__fluoro or t P B IA2% onet hyl

represent hydr @geds theGpRy 6ifs whih kirk widelp L@8 8 HzScultiEl gAkky. and t he ot her of
[err] represents Fudierode rompotrido may benapplird>ay conipositinps ini tigecfiorms 3P dusts and i

fluoro, triflulfeHerR .tf°nﬁé’turry§’mvﬁ§5ﬂ@ °“§5Hbﬁ ely ﬁdﬁqiéﬁ?diﬁfg%ubstituted
50" th bporm, AT Gl e R Loy bRl oo e

i ndependent | y sfelreongdhd iah;l._eaix@coffﬂoumppeaﬁmb& Wgercer®’ 3) [err] represent

hydrogen, and [ er&dosplisernpssitiche qentprise & prpauwdtof Eérmola d dis®fyed or dispersed in fluoro,

bromo or trifl gf m which is a pressure-generating propellant mixture and packaged in a 35 39
ame hich the mixture is dispensed through ?3 tomizing valve. Propellant

1,371,423  mixtures comprise either low-boiling halocarbons, which>say® BE Mixed® with orgaklé Y Ogb S
whi ch are w dedolverng etlaguéduasysperBiohs piésturized e ikt gdses drigadedi® hydrichBong.OMpounds may
be applied as cor?& Ltions in the forns of dusts and aerosol preparations.

Dusts conprise a lgmﬁﬁigﬁgéﬁﬂc@g{ﬂéﬁnpg\’t\geefh%qllafOrm di spersed in a
y

powdered inert carrier. rrier 1's usua a powdered clay, such as

pyrophyllite, 5 bentonite, a volcanic depgsit or nontnorillonite.
Dusts usually contain concentrati Hofo tﬁchonpound i n the range of
fromO.1 percent to 10 percent.g 0s LQQQQE %jons conpride a conpound of
Forrmul a | dissolved or dispersed i i nert>™ rier which is a

pressure-generating propellant m xture and pagkaged in a container from
whi ch thggm xt Lvlvrhgreiinit dirg %nsed t hrough an atom zi ng val ve. Propellant 10
m xt ures conpri sé ei e ow- boi | i ng hal ocarbons, which may be m xed wth
organic 10 sol vepts, or aqueous suspensions pressurized wth inert gases
or gaseous hydrgf?rbéwé; VHAT JAF CRAI M | S: T t hi 0K 3284 y| benzani de
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0 20 wherein 20
R% R! and R? independently represent hyd hi i
at least one of R%, R! andpR2 repre);entg chlc?ro oyx: ;:)ogg:;;c 0o or bromo, provided thar
I){(grepaes;r‘lts t:ixygen or sulfur;
. an independently represent hydrogen, chloro, b i
25 that R3__ represents hydrogen when X rcpresez;ts ogxyg’en H £ bromo or methyl, provided 25
and tI§1°:hx-e;)1'e.st:nts hydrogen, chloro, bromo, fiuoro or trifluoromethyl;
ither

1) R® and R’ represent hydrogen, one of R* and R° re
; s presents hydrogen, and
20 the other of R* and R® represents hydrogen, chloro, methoxy, )l"xrorrgxo, iado,
fluoro, trifluoromethyl, methyl, hydroxy, phenyl, or phenyl monosubstituted 30
with bromo, chloro or fluoro, or
2) R®and R’ represent hydrogen, and R? and R® independently represent chloro,
fluora or bromo, or

3) R®and R* represent hydrogen, and R’ and R* independently represent chloro,

35 fluoro, bromo or trifluoromethyl, or 35

v |



[err] 20 wherein [err] independently represent hydrogen, chloro or

bronmo, provided that 20 at |east one of [err] represents chloro or brono;

X represents oxygen or sulfur; [err] independently represent hydrogen,

chl oro, bronmo or nethyl, provided 25 that [err] represents hydrogen

when X represents oxygen; [err] represents hydrogen, chloro, brono, fluoro <i:é
M

or trifluoronethyl; 25 and either 1) [erglm“zlmﬂ | im Hf“logen,
one of [errd represents hydrogen, and the other of [enk ! .
fl 39

hydrogen, chlorg, nethoxy, brono, iodo, 30 4571422 . uor o,
leeliyi T Or _phenyt—Tonosubstitated 30

trifluoronet hyls—rethyt——hydroxy; |
with brono, chloro oﬁuch;_ Sﬁf,aye'i;wzf ara widply pieg nagrigyiurg] whem ,and, [err]
i ndependent | [ epres rgll;l'ﬁcorP ofinds ma ngle s composigions; i Jrirmsorutsa
| haep LY P %ﬁsol ations ugj c iSe a-compound jn a ly[p ered fria! Esp
hydrogen, and R7 and jbs powdGQDRGHGRIeE. ShE EBtce & @biallsCa PoRleded cRB, such as pyrophyllite,
fluoro, brono ors tri fobrnhe @esiolaplic, depasit or montmorillonite. Dusts usually contain concentrations 5

35 4) [err] reprabdpeompgund hﬁff’ngaﬂfdf‘gﬁgér tly represent.

Chl or o, 1101 o or - br quuAcT GRPK oyt bekad L SUL] s P AERRAL
represents chloro, flceHdier Gbm MhidRhe nfifture is dispensed through )an [afdfnizing VElRd. @Fopéltant
hydrogen, .and [ e r] mepurese@mpdse xikt dov-bding halbcarponsawhichomaySbeomixedywithoorgqnisy r ] 10
i ndependent |y repr es & YentpE AERVH SUSREPFCAY RESSUrRRd YY) inep egiar R HHIoB oR%t hoxy:
provi ded that: 10 WHAEWE N 1sterr1 may represent hydrogen, if and
only if the other represefinfdiazbiyibaRihiaximpeihd ofdhe forgi@aiat one of [err] nust
represent methyl or nethoxy, unless a) [err] does not represent hydrogen,
and [err] represent hydrogen, or 15 b)gie[err] represent
hydrogen, and one or both of R and RO rjpr eﬁhtf,’ ﬂitrifluoronetlilyl; 3)
neither [err] represents phenyl, acet &m<4p, , hitro, amno, cyano or
substituted phenyl unless both [err] represent rrettl@ey; 4) two of [err]
represent hydrogen unless both [err] represent " '

15 wherein R represents 15
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e 20 wherein 20

R’ R* and R* independently represent hydrogen, chloro or bromo, provided that
at least one of R’, R! and R? represents chloro or bromo;
X represents oxygen or sulfur;
R* and R* independently represent hydrogen, chloro, bromo or methyl, provided
25 that R® represents hydrogen when X represents oxygen; 25
R? represents hydrogen, chloro, bromo, fluoro or triffuoromethyl;
and either
1) R® and R’ represent hydrogen, one of R® and R® represents hydrogen, and
the other_ of R* and R® represents hydrogen, chloro, methoxy, bromo, iodo,
30 fluoro, trifluoromethyl, methyl, hydroxy, phenyl, or phenyl monosubstituted 30
with bromo, chloro or fluoro, or
2) R®and R’ represent hydrogen, and R* and R® independently represent chloro,
fluoro or bromo, or
3) R®and R* represent hydrogen, and R’ and R* independently represent chloro,
35 fluoro, bromo or triflucromethyl, or 35



20 met hyl or met hoxy;
20 5) both [err] represent nethoxy or nmethyl when R represents pyridyl,
napht hyl, furyl or thienyl; 6) both [err] represent nethoxy when R

represents benzot hi azol yl, benz- oxazolyl, benzothienyl, benzofuryl,

| soxazol yI qui nol yl or thi azolyl. 25 2. A conpound of Caiml
eriein R represents I"“H "ﬁ i u!é 3. A conmpound
/ Clains 1-3
he rg sent CMM H Q Xy.
: : i < esent s
3 hydrogen4) am'dma Rere@ieharhydxe@ﬁasem ﬁxdtmhxﬂgemeﬂry r‘e'p‘resénk thidre) et hyI 6. A

conmpound agc bromo,any of C ai ng 5 and whic N-[5- (4.

chl or ophen}d ?ﬁ"d’{gﬂg’g lg@“fﬁ‘ﬁ bygrogepotnd R]‘?pres%sfhhm'éﬂ%m or BfPHBt hyl benz- 35
angde, N -g 5?1" R{ é}xd'R’frép\'@éhpmﬁ‘daéﬁl and'R'lepgesélts -acdrdti®0hid8, Qmimo 2 - gyl ] - 2,6 -
di net hyl benz- ora;mnd;e, or - (4 - trifluoronethyl phenyl) - 1,3,4 -

t hi adi azol RY apd R“ylh‘}epmd@tlﬁ repreemhbldm% chiiqsey Anprp.clwomoq gpethyl or 7. A conpound
of any g%‘éaghm; -5 wherein [err] represent nethoxy. 8. A conpound

aggor di Ng [0 GabYr 10 ax@l@iﬁ&rlpréaﬁﬁ d?og@ﬂ#a%éxﬂfy*‘lf!h%thénepk&ms (4 10 .
chl orophen%l )methogy; 3 - thiadiazol - di nmet hoxybenz- am de,

- - _at R myst S y,_
y i maéL ﬁoxy ben ﬂqaig does ot 'Frg‘ﬁ‘) t by ’°g£z§“d Rwﬁlyé“ represent Ydroe}én,

435N - [5 - (t£$ 'R‘tahd i\b b@fe&mtyhbbkdahﬂmbhe orboth, o8 R4 and R egreberazol 152 - yI] -

2,6 - dineth- methylde, N- - - chl orophenyl) - 1,3,4 -

t hi adi azol 3> IE“hef f l‘é;%ﬁg? 3%&‘}? @?‘%ﬁ?ﬂ? e anggy, o N- [5 -
(4 - trifl or b d—f{u2re i - 2,6 - dineth-
5Qooxybenzg)m v o mefbb e g EETTEREEE W, 571, 422

41 9 A coﬁpcmmdk’dfanamv mﬂresatanensxyloréknqphéwbank [represehts ipyikdybendent I y represent
chl oro, ory

°n1r uoro und of any of dains
e or o vh R e Sl b S e "faf:;:sfﬁ?ﬁ@‘r%henyu P13

t 5adi azol 2.A &mpou)ﬂl bf Claim 161here.dk ﬁybenzam e.
RS ,R-’
L aamns N— .._ N\ g -
< .\ Ro_. \.__ _R \ or _’./ .\._RB
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3. A compound of Claim 1 or 2 wherein R represents
(]
R \.—. ,R"
ﬁ./ \._Re
N
\?9
4. A compound of any of Claims 1—3 wherein R and R independently repre-
30 sent methyl or methoxy. '30

5. A compound of any of Claims 1—4 wherein one of R®* and R® represents
hydrogen, and the other represents halogen or trifluoromethyl.
6 A compound according to any of Claims 1—35 and which is:
- [5 - (4 - chlorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethylbenz-

35 amlcle, 35
N - [5 - (4 - fluorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethylbenz- “
amide, or
N - [5 - (4 - trifluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethyl-
benzamide.
40 7. A compound of any of Claims 15 wherein R*® and R*! represent methoxy. 40

8. A compound according to any of Claims 1—$ or 7 and which is
N - [5 - (4 - chlorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethoxybenz-

amide,
- {5 - (4 - fluoropheny!) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethoxybenz-
45 amlde 45
- [5 - (3 - wifluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yI] - 2,6 - dimeth-
oxybenzamnde,
- [5 - (3 - chlorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethoxybenz-
amide, or
50 N - [5 - (4 - wifluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimeth- 50

oxybenzamide,



5 11. A compound according to Claim1 of the fornula
5 [err] wherein [err] represents [err] 10 wherei n
10 [err] _independently represent hydrogen, chloro or bronn, provided that

at |east one of [err], or at |least one of [err] represents chloro or brono;
X represents oxygen or sulfur; 15 R20 represents hydrogen,

(r:tclj(r)(r)g’en,brghn[)o(r)(r) WE'; g?lrl) “fluoro or tri fI uor onet hyl ; mm’mmmwm 2 and
t

R 2 represent hydrogen, one of [err] reprefgﬁti hydrogeh andt her of
[err] represen - t‘hlnrn brono ;'\ trifl uoro

met hyl , net hyl, hydroxysr_ toepyidad oofnyphem,ﬂs 1A WG R hﬁdLR“Qﬂ:le[d&ldlehtl)bfeﬂB@nt

20 chloro ar £l uor o, C’éi?fo’ oro,teqr; °tf'rt Sf@seﬁt!l h dro and% qersr béﬁg'iﬁégﬁ‘ﬁ

i ndependent |y repres lwu'm” YR T : t
hydrogen, and [grr] %E% ‘ém.e)ﬁud. fé%ﬂ"i@ﬁimﬁ okl Ehl oro,
fluoro, brono or trifluoronethyl, : 25 4)
[err] represent hydrogen, and [err] |ndependently @epresent chloro, fluoro
or bromo, or 5) [err] represent- hydroggn, p| 2| represents chl ovo,
fluoro orwbrono; 30 [ err] rizrdepe .%\rebtesent hydr ogen,
chloro, fluoro, brono, nethyl or 30 net Y; provrﬁed that: 1) one of

[err] may represent hydrogen, if and only if the ot'her represents methoxy;

35 . 2) at |zast g [err] nmust represent nmethyl or nethoxy,
unl ess 35 a) R24 dgesqﬁ”% represent hydr ogen, and [err] represent
hydr ogen, or b) [err] épfgsent hy; en, and on oth of E@mx repre-
sent trifluoronethyl; / I th 13[ ] .present Menxj or
substituted phenyl unl es§=6t h [eF\L== 0 and ﬁk resent ;
two of [err] represent hydrogen aﬁress\ppth [erﬁ]/repmesent met I or
met hoxy; 5) both [err] represent met hoxy when Fﬁrepresents pyridyl,
napht hyl R s
pht hy | . NN\ A N\ —
L A e L
\/ \/\/ — 25
> 10 wherein

R, R, R*; R** and R!* independently represent hydrogen, chloro or bromo,
prov1ded that at least one of R!* and R*, or at least one of R'?, R** and R** represents
. chloro or bromo;
X represents oxygen or sulfur;
15 R*®® represents hydrogen, chloro, bromo or methyl;
R* represents hydrogen, chloro, bromo, fluoro or trifluoromethyl;
and either .
1) R* and R*® represent hydrogen, one of R? and R* represents hydrogen, and
the other of R** and R** represents hydrogen, chloro, bromo, fluoro, trifluoro-
20 methyl, methyl, hydroxy, phenyl, or phenyl monosubstituted with bromo,
chloro or fluoro, or
2) R? and R* represent hydrogen, and R** and R* independently represent
3 thgl:)ro, c{lulgro or bromo, or
and R* represent hydrogen, and R?* and R* independently represent
25 chloro, fluoro, bromo or tnﬂuorottlethyl or P v P
4) R? and R* represent hydrogen, and R*? and R* independently represent
chloro, fluoro or bromo, or
5) bR23 R* and R** represent hydrogen, and R** represents chloro, fluoro or
romo;
30 R** and R** independently represent hydrogen, chloro, fluoro, bromo, methyl or
. methoxy;
provided that:
1) one of R* and R may represent hydrogen, if and only if the other represents
methoxy;
35 2) at least one of R'* and R** must represent methyl or methoxy, unless
a) R* does not represent hydrogen, and R?%, R® and R?’ represent
hydrogen, or
b) R?? and R* represent hydrogen, and one or both of R?* and R* repre-
sent trifluoromethyl;
40 3) neither R * nor R? represents phenyl or substituted phenyl unless both R'*
and R** represent methoxy;
4) two of R¥, R* and R* represent hydrogen unless both R** and R* represent
methyl or methoxy;
5) both R* and R represent methoxy when R represents pyridyl, naphthyl
45 furyl or thienyl.
12. A compound of Claim 11 wherein R*? represents



45 furyl or thienyl.

45 12. A conpound of Claim 11l wherein [err] represents 42

1,571, 422 - 42 [err] 13. A conpound
of daim1l or 12 wherein both [err] represent net hoxy 14. An insecticidal

conposi tion which conprises a corrpound a one of claims 1 to
and an inert carrier. 5 ,gﬁ ' Claim 14 wherein
t concentration of the conpound is 90 percent. 16. A

hod of reducing an insect pspuRati on which corrprl ses appl ya#ng an
insecticidally-effective ampynt of ,a conpound as clarmed rn any one of
clains 1 to 13 to a substan&e\;__ i ngested by the insects. 10
17. A nmethod of Claim16 vvhe% gqamount of the conpound is from1l to
10 1000 ppm 18. A process TO‘K_QIBT)&I‘I ng a thiadiazolyl benzam de conpound
as claimed in Caim1, which corrpmzses either 1) acylating a 2 - amno - 5

- R - substituted 1,3,4 - thiadi azole of the fornula 15
[err] 13. Acompound of Claim 11 or 12 wherfx both R® and R* IepIgse. kein Ris as defi ned

in O ai Gedof Braa B §°"§§s%,g‘g§“ which cOPRESE &< ORPOR P TRIMES, M 8R%¢  ani dopheny!
W tsh a benzéyA dampdsiien off Claire 14 ehdm{ the[ cBricedratidnestahd codpbuidd rief er sst o chj oro or

br ono, afmﬁﬂ ﬁo%memasd defi ned |tn CIl Etil m %m or 20 | 2) cyclizing a
c orrpounq SQJ ! ucing an insect population which comprises applying an 20 [err]
wher eint E‘Etlli% o t‘%b@-ﬁg nt of a cmmad as clalTed in agy ope, oéﬁlnglgém §3 [err] whergin R

i sl@as defl rlé.dAlmhtHGd)rofrElaan 6 whmh lthe2a st Yo it domifouAd) RMkom Wien X10epr esent s
[err] or100§ ?lﬁnan OXI di zi nt, when X represents R-CH = N, and
opt i onaldly,m e@ﬁféﬂcﬁﬁp u’h iagipzofy}, bepggmide compennd jap, clpimed fn  epr esent's nitro
to obtain a)cm&kwﬁ Wohel 9. kB sibgREEPEIN SthBBhRR of B Gorkdld t her optional 'y
acyl ating the conpound wherein RR repre- sents amno to prepare a conpound
wherein [err] represents acet . 30 19. A process according to
C B m18 for preparing a co \nd/.o-fw;thefornula 0 15

S

wherein R is as defined in Claim 1, except that R does not represent amino- or acet-
amidophenyl, with a benzoy! halide of the formula

L4
R\O
III
[} . -
Halo*-C—-O/ \
=o/
11
wherein Halo refers to chloro or bromo, and R° and R** are as defined in Claim 1, or .
20 2) cyclizing a compound of the formula 20
T'°
__ v
X‘NN'C—NH C—-o
=o .
i
wherein R and R!! are as defined in Claim 1, and X represents
(0] e

l
R—C—NH— or R—CH=N—

wherein R is as defined in Formula II, with a dehydrating agent, when X represents

o)

25 i
R—C—NH—, 25

or with an oxidizing agent, when X represents R—CH = N—, and optionally reducing
a compound of Formula I wherein R* represents nitro to obtain a compound wherein
R® represents amino, and further optionally acylating the compound wherein R* repre-
sents amino to prepare a compound wherein R* represents acetamido.
30 19. A process according to Claim 18 for preparing a compound of the formula 30



1) acylating a 2-am no-5-[err]-substituted 1,3,4 - thiadiazole of the
formula [err] 5 wherein [err] is as defined in claim1l, with a
benzoyl halide of the formula [err] VIl wherein Halo refers to chloro or
bronmo, and [err] are as defined in claim21l, or 2) cyclizing a conpound of

the fornmula [err] 10 - wherein [err] are as defined, | i 1th a
dehydrati ng agent. 10 20. A process of Caim18 \Aﬁ'ﬂlﬂ E{;ﬁu Ej[]m é
cyclizing a-conpound of the formula [err] wherein [err]« in '

Claim 1, except4x hat R does not represent apgn@pdr acetam dophenyl, with a3

oxi di zing agentT and optionally reducing a com 15 pound of Formula I
wherein [err] represents nitro.to obtaj gogpoid wherein [err] 15
represents._am no, and further opti qgal“l y gcyl atipeg-o{ he conpound whevein

[err] represents amno to prepare P H)'mppdﬁd"\ﬁﬁ ei/f [err] represents:
acetami do. 21. A process according to Cl%aim 18 or],.19 for preparing a
conpound of claim 2 which conprises. Izlacyl a,tientg a conpound of the formul a
[err] wherein R is as®dgpriagasy) .5‘2,,{%‘3%??‘5 o Rkl 1.4 (8RS80 SEREASEN!
am no or acetam do, wth’a benzZoy %al e of the tormula 44

1,571, 422, 44 [err] wherein Hal o,
[err] are as defined in Claim18, and optRi.p_r{EI I ﬂ__r"gduci ng a com pdlnd of
Formula | wherein [err] represents nitroto palin = conmpound wherein [err]

represents ami no, and further optionally acylating the conpound wherein
[err] representss5  whereid RtNOastdefined MR 16 et ADeHzB4 haA61Qhe ¥odnfalal | 5
represents acetam do. 5 22. A process according to

Clainms 18 or 19 for preparing a conpound of claidm 3 which conprises
acylating a conpound of the formula [err] \aheria_i_n [err] are as defined
above, except that [err] does not repre&en!l y '\am’ no or acetafido, with
a benzoyl halide of the fornula a'°'c‘\ Va 10 [err] wherein
Hal o, [err] are as defined in Caim18, and op%ﬁnal |y reducing a com
pound of Formula |I wherein [err] represents nifro to obtain a conpound

wher ei n rr .
ere [ e ] wherein Halo refers to chloro or bromo, and R** and R™ are as defined in claim 11, or

2) cyclizing a compound of the formula
[

R1 3
0 s o |,
H I i
. R 2-c-NH-NH—c—NH—c---< >o vin
oy
10 wherein R*2, R® and R** are as defined in claim 11, with a dehydrating agent. 10

20. A process of Claim 18 which comprises cyclizing a compound of the formula

R’ o]
s 0 .,
el 4 N\ L IX

R~CH=N-NH~C-NH-C—¢ °
—_—
l'l 1

wh?rein R, R* and R are as defined in Claim 1, except that R does not represent
amino- or acetamidophenyl, with an oxidizing agent, and optionally reducing a com-
15 pound of Formula I wherein R® represents nitro to obtain a compound wherein R* 15
- represents amino, and further optionally acylating the compound wherein R® represents
amino to prepare a compound wherein R® represents acetamido.
21. A process according to Claim 18 or 19 for preparing a compound of claim 2
which comprises acylating a compound of the formula

N\

e

11
2 |

R—e o—NH
\s/ z

wherein R is as defined above, except that R® does not represent amino or acetamido,
with a benzoyl halide of the formula



represents amno, and further optionally acylating the conpound wherein
[err] represents 15 am no to prepare a conpound wherein [err]
represents acet am do _ 15 23. A process according to
Clains 18 or 19 for preparing a corrpound of claim4 which conprises
acylating a conpound of the formula [err] wherein [err] are as defined in

@ 21r r2]2 V\Il\flmef‘glﬁ ESFEOV'[J?} ! gfeogstggf mlmmﬂfllm‘"lﬂﬂﬂﬂ and optional ly

ggluci ng a com pound of For ’Wﬁdz wher ei n [er *] Peptesents n44tro to obtain
a —compoudt-werererrreprésents—an-ne—ane—urt+-her—opti-enat | y acyl ati ng
t he conpound wherein [err] repreSents 25 25 . amino to prepare a
conpound wherein [err] represen}s acetam do. 24. The process of any. of
dains 18, 19, or 21-23 [ r"_gréparkng N - [5 - (4- chirorophenyl) - 1,3,4 -
t hi adi azol - 2 - yl] - 2 d\rrethyl benzam de whi ch conprises acyl ati ng 2
- amno - 5- (4 - chlorophenyll = 1,3,4 - thiadiazole with 2,6 - dinethyl-
benzoyl chlori de. 1,571, 422

45 25. Wheaeip H@le,e&‘sarde‘a apdefifed dn Gini B, armgapmnall&lre@ﬂnéoconpr eparing N- [5 -

(4- fl uB?“B lal ‘MR° repreFen! “ﬁff obtain und whergin R* i et hy| benzani de
(oo cRRRRS i) T TR & i T 1 57
thl adi azol z. \M sga&ordmﬂhﬂ@ﬁl By h8 orOEr'fszM' paf |a0d’oln§&nd 8f claim 3 26. The
pr ocess whifh amyrisef acyiting arsompBynd dBthofornRile- 23 for preparing N - [5 - (4- , 5

trifluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 -
di net hyl benzam de whi ch corrp\lseaeacyl ating 2 - amno - 5 - (4 -

trifluoronethyl phenyl) - 1 04—, thﬁ zole with 2,6 - dinethyl benzoyl
chloride. 27. The procesg® any .18, 19 or 21-23 for preparing N
- [5- (4- 10 chl orop} - thiadiazol - 2 - yl] - 2,6 -

di met hoxybenzam de whi ch c&n 10 pr| ses acyl ating 2 - amno - 5 - (4 -

chl or ophenyl ke, R 1RSBaid R beirb oig, I et hoxybenzoyl chlori de.
2840 TheaniThos @6 np, Fih 20)&1 ﬁi’éep‘ gmz’i g@ D repf)r“e“baru ng,N - [5 - (4
fl uorophenyl) - 1, 3 4 - thiadi azol - 2-yl] - 2,6 - dinet hoxygenzam de

whi ch com 15 prises alg:yl |ng 2 - amno - 5 - (4 - fluorophenyl) -
1,3,4 - thiadiazole with 2, 6|T met hoxybenzoyl chloride. 29. Ther
process of any of ClalmsH&&— or 4-23 for preparing N- [5 - (3- .
trifluoronethyl phenyl) - 134 adiazol - 2 - yl] - 2,6 - '
di nmet hoxybenzam de which corrprl 1s acylating 2 - amno - 5 - (3 - -
trifl uoronet h 1t%henc}/l) - thiadiazole

wherein Halo, and R™ are as deﬁned in Claim 18, and optionally reducing a com-

pound of Formula I wherein R® represents nitro to “obtain a compound wherein R*
represents amino, and further optionally acylating the compound wherein R* represents
15 amino to prepare a compound wherein R® represents acetamido. 15 -
23. A process according to Claims 18 or 19 for preparing a compound of claim 4
which comprises acylating a compound of the formula

o N, |-
o—-/ \s/
I
R
wherein R° R’, R® and R® are as defined in Claim 22, with a benzoyl halide of the
20 formula 20 R
-
e @
Halo—c—-o/ \
N\ /

=

wherein Halo, R!® and R“ are as defined in Claim 18, and optionally reducing a com-

pound of Formula I wherein R® represents nitro to ‘obtain a compound wherein R*

represents amino, and further optionally acylating the compound wherein R® represents

25 amino to prepare a compound wherein R® represents acetamido. 25

24. The process of any of Claims 18, 19, or 21—23 for preparing N - {5 - (4-

chlorophenyl) - 1,3,4 - thiadiazol - 2 - yl] - 2,6 - dimethylbenzamide which comprises

acylating 2 - amino - 5 - (4 - chlorophenyl) - 1,3,4 - thiadiazole with 2,6 - dimethyl-

benzoyl chloride.



20 with 2,6 - dinethoxybenzoyl chloride.
20 30. The process of any of Clains 18, 19 or 21-23 for preparing N -
(3- chlorophenyl) - 1,3,4 - thiadiazol -2 - y|] - 2 6 - din

whi ch com prises acylating 2 - amno - 5 - (3 - chl orophenyl) - 1,3,4 -

process of any of dains 18, 19 or 21-23 for prepa

t hi adi azole with 2, 6- di net hoxybenzoyl chlori de. 23
trifluoronethyl phenyl) - 1,3,4 - thiadiazol - 2 -

MM =

[5 -

di met hoxybenz r;ide whi ch conprises acyl gti,ng,2 - amno - 5 - (4 - 45

trifluoronethy —3- ~arehH 2 ' , ' -

chloride. 32. The prﬂocés.s"l‘hnfpr@wz obiny i Gllaires 18319 QQ&MZS%Qr-QQzﬁmN priépdti ng N
uo : 13y lb@@ ime nzamide -

i 3[/I5] . ( gg - Sgl met tﬁﬁ%ﬁ%ﬁ%éq'B %@%ﬁ%ﬁ% ééﬁiggf/;%%‘fifhﬁ%?%gg%ﬁ no 2

5 - [3,5 - bis@trifl uorentteptbcdoemyl & Clairs 13, 49 ot 113 farzbparingl X 1 [2,-§4- 5

di met hoxybenzoyl chlwfiogaeth@ghenyd) pil 3deshiadiazelor 2t yif) - 26 -Qiméthpibe@aide which
preparing a conpounc®

ris latin:
the formula [err] m‘%‘%r,ﬁ%% eé"

oride.

\A%g,% $ ortr ituderomethyipheariy- 534 o Mtsipade of

of [CSEAROYE or AXCANL: Srlialingl €1 1[5 -dges not

2
¥
representy am nid or amRtphendp - 13A0- {hiadiidol AR € yAS- Zlef idm@thokyBenkintdenvhich et h a 10
dehydrati.ng agent, amiaempxla'tbmélc-lhpm_imedljci tHg- ehlaephspoilrdl. b4 - Eradimpdlawith @ier ei n
i [4)

[err] represents nit$Behoy und

A res
and further optional gwropifeiyl

2
I

13@ W& L Qintde benzamide \{r h!com-

e )_ﬁrocess °?F;§’:,%zg rfpu‘gsu}}é.éw?g rre ﬁln—g f [ & Parmgelqt- sa_rm_no,

represents anmido to phapayleing 2coapiaalnd Wer Qudioph@l) |- 1,29r ehieikde aileam do. 15
hos

40 34. A process of dine

conprises cyclizing %ﬂ‘réfﬁggggggﬂggﬂw

above, except that [&fpd ’me§er{a§zofa{m m@&'\ylﬁ}ﬁi

D

ctnoXybdenzamy 5
PIL 89 titiazole

oxybe@ofl shloxideepar i ng a conpound of cl ai m .3 which
18|

2 T e S e G nea

and

[err] are as d¥fi nedwi'tlm,&:lcﬂmngybemb;ﬂbmaiddehydrati ng agent, and optional |y 20

&9 Pllz_l

45 reducing a conpound 38 Tlmon_rpmqsazf P!}quﬁ&*?émhﬁb r%lrfméngrﬁt-r_[é -t(8-
obtain a conpound m{%ﬁ%ﬁ éﬁ’ %ﬁfgﬁ}g&i-er‘n r@ﬁ%f?ﬁotgfg%?ﬁ%ﬁmﬁmT |y
et [

repare a conpound

acyl ating the conpo A chifide
wherein [err] 2%present3d. Awecpresess @b any of Claims 18, 19 or 21—23 for preparing N - [5 - (4-
1,571, 422 trifluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yiig- 236- dimet i
Claims 18 for prep ;Eﬁﬁ?aéﬁii‘ﬁm&:g@fgrﬁér‘ﬁﬂ"ﬁ“‘*“ art .
in Caim34 and [err] rRpreSfstkss 0Piny %t CRImsR] 190 1o PrefldilP NI SBS. (3,5-

cyclizing a coMpoundhisgfrifindremdtyt)phehyd) [ @13/4]- thiadiazol - 2 WHEF @J61+ dithebioxgberziraidas
defi ned above, excep ?‘%{%ﬁ%g{l‘“&s 2s Ao TE%E ebit(rifierpraethy phanylh c dBdni do,
JA S

¢4

with a dehydrating ag8 B T R ety £ QOMATt Alim 5, which

comprises cyclizing a compound of the formula

) 10
s 0 l .
1 [l —
35 R—CH:N—NH—C—NH-C.../ \. IX

——
11

wherein R is as defined above, except that R® does not represent amino or acetamido,
and R** and R are as defined in Claim 1, with a dehydrating agent, and optionally
reducing a compound of Formula I wherein R® represents nitro to obtain a compound
wherein R® represents amino, and further optionally acylating the compound wherein
40 R® represents amino to prepare a compound wherein R? represents acetamido.
.34. A process of Claim 18 for preparing a compound of claim 3 which comprises
. cyclizing a compound of the formula

AN

R‘\ (o]
)
] " —
R—CH:N—NH—C—NH—C——O/ \. IX

NI

i

wherein R is as defined above, except that R® does not represent amino or acetamido,

45 and R* and R are as defined in Claim 1, with a dehydrating agent, and optionally
reducing a compound of Formula I wherein R* represents nitro to obtain 2 compound
wherein R® represents amino, and further optionally acylating the compound wherein
R® represents amino to prepare a compound wherein R® represents acetamido.

25

- digethgx idg phighy  of
phenyi - B3 5 thizdiagels | heg

30

35

45

&



Formula | wherein [err] represents nitro to obtain a conpound wherein [err]
represents am no, and further optionally acylating the conpound wherein
ferr]. represents_amno to prepare a _conpound wherein [err] represents
acetam do. 10 36. The process of any of Clainms 18 or 33-35 for
reparing N- 15 - (4 - chloro- 10 ph t hi adi azol - 2 - yl]

6 - di met hyl benzam de whi ch conpri ;Emﬂuumﬂ It! (4 -
obenzoyl) - 4 - (2,6 - dinethyl be t ba2| de with™a
de;ydr ating agent. 37. The prlgsce,szaz of any of C ains 18 or 33485 for
prepar| ng P % ;mﬁ - thiadiazol - 2 -
yil - 35'35&]&;[%? &g of Vmprgigﬁrr@ co ﬁ &lof)For L};ilé I,w\:}}?ﬁlﬁ ing 1 - (4 -

fI uorobemmyﬂ chzmﬁa comi:&n&of-thdﬂoﬁi&xlahyl benzoyl) h| osem carbazide with<a
dehydrating agent. 38. The pr ocess_ of any of Clains 18 or 33-35 for
preparing N- [5 - (4 - trJ Jlu onet hyl phenyl) - 1,3,4 - thiadiazol - 2 -
yl] - 2,6 - dinethyl benzani de.l QO conprises cyclizing 1 - (4 -
trifl uoronet hyl benz GyHN-N-4nH=cH& Ngi net hyl benzoyl ) £hi o- 20
sem carbazide with a dehydrati ng e‘ﬁ 39. The process of any of Cains 18
or 33-35 for preparing N- [5 - chloro- phenyl) - 1,3,4 - thiadazol -
2 --yl] - 2,6 - dimethoxybenzam de Wmch conprises cyclizing 1 - (4 +

chl50r obewhzrgy IR) R aﬁd R*(aps 6 defindd phwtdn exceply thay BY/dop ot GQBWFW@aZI deswith 25
a dehyd_r?at" a dehydrating agent, and optionally reducing a compound

s a0 D oD e I G o v 1 (o
fl uoro- pwﬂ&avk&npounﬂ(wﬁer&n saflé &ahido. - - 2,6 - dinethoxybenzam de
whilc h con&gﬁs’@sp M?zn Claims 1(84>r 33—f-35tfaxrmmdi/+ B5 (44chlor()-2 6 -10

di met ho>PPEER zdy') 1thindiaz c Hbézgd’%“ bz g FPoE Hdient . 30

41. The% ﬁggsgg‘i ﬁ"“’ gl 113 yioegay l°e’c')l?carpa?zclaparitiﬁ‘ng N-[5- (3 -
tri- 30 Imdlrmmtdsydfph;emd:a)mmlu33-435foxtﬂi¢pam,ga~zo[5 - (42 fluotyd | - 2,6

di ¥et hoW%hzdﬁ}ﬂehlmzelh oﬂp dﬂemzzm# which cogrises cycliz- 15

trifl UOW g?%e 3?2"83}‘?‘)3’1) - 4- (2(62' gimethyfpepzopl) 5?§FB‘€PF e Withi i oseni car bazi de
enyglr

-ﬂ’»

:I

(

with a es@-gﬁﬁpof éRims 18 Qr W—Qﬁeﬁ§ Sfarigg¥ -qfs -Ghaiggs 18 or 33-35 for
prepari rt@oxbineth;{l nenyl)( 31,3,4 G hthiadiazel 35 - yl] - ?a lbenzdmide ¥hieh t hi adl azol - 2 -
yl20 - 2, cemlmsﬁl kg/ nzémrﬁeetwwwl)cohpﬁés&me%e@ymtlnm ng 120- (3 ¢

chl or obeff¥ '?;he ° g 2 ‘1%;519 ﬁ] rpa2| de with a
dehydratghagnagﬁ Aot prqueg@ q bsﬁéa eags s 33-35 for

pre pari n:gt:hNnglE54 d:(oﬂobenzuyn) 4-f42;60rdi)mtoko5bhqzmw¢s§mlearﬁhzlﬁq whtb t hi adl azol - 2 -

yl3 - ehyd ben mqsevvh _h4 cI|z| g1- (4 -
trifl uorp% §9 ﬁéﬁ‘ifa Vf Foar ?ﬁ.’é&ﬁ?ﬁ Jo;,&,ﬁm
48 (%

t hi osem Gdki -Idﬂﬁbﬂﬁg@ @yl ass of any of
Cl$aq|ms h&ehyﬂraﬂﬁ%aa&tfor pre arin N3- 5 - 351:1b[gs- ”
(t#9 1 ugy ortbt HiFIPFes éﬁ‘ﬂi %ﬁ% or fing N7 é‘}m—z 6
thoxyb
di met hOWﬁﬁﬁZsé@‘i g ?g\i\h (g té%: et%éﬁen ’|4Z IT x);net o zoyl)-
b| s(tri fthnmmhyimmmdnb agert. - ( 6 - dineth- 4
Xbenz ¥1I 2.1 he propdsci Ryt menwstomh-ﬁefbrwdﬁpaLtHg - Bge@t chloro-
S enyl) - 1,3,4 - thiadiazol - 2 ~ yl] - 2,6 - dimethoxybenzamide which comprises 35
cyclxzmg 1 - (3 - chlorobenzoyl) - 4 - (2,6 - dimethoxybenzoyl)thiosemicarbazide with
a dehydrating agent.
43, The process of any of Claims 18 or 33—35 for pteparing N - [5§ - (4 - tri-
fluoromethylphenyl) - 1,3,4 - thiadiazol - 2 - yl} -~ 2,6 - dimethoxybenzamide which
40 comprises cyclizing 1 - (4 - trifluoromethylbenzoyl) - 4 - (2,6 - dimethoxybenzoyl)- 40
thiosemicarbazide with a dehydrating agent.
44. The process of any of Claims 18 or 33—35 for preparing N - [§ - (3,5 - bis- \
(trifluoromethyl)phenyl) - 1,3,4 - thiadiazol ~ 2 - yl] - 2,6 - dimethoxybenzamide
which comprises cyclizing 1 - [3,5 - bis(trifluoromethyl)benzoyl) - 4 - (2,6 - dimeth-
45 oxybenzoyl )thiosemicarbazide with a dehydrating agent. 45
45. A thiadiazolyl benzamide compound as claimed in Claim 1, substantially as
hereinbefore described with particular reference to any one of the Examples.
46. An insecticidal composition as claimed in Claim 14 substantially as herein-
before described with particular reference to any one of the Examples.
50 47. An insecticidal method as claimed in Claim 16 substantially as hereinbefore 50
described with particular reference to any one of the Examples.
48. A process for preparing a thiadiazolyl benzamide compound as claimed in
Claim 18 substantially as hereinbefore described with particular reference to any one
of the Examples,
55 49. A thiadiazolyl benzamide as claimed in any one of claims 1 to 13 whenever 55
prepared by a process according to claim 18 or 48.




45. A thiadi azolyl benzam de conpound as clained in Claim1l, substantially
as hereinbefore described with particular reference to any one of the
Exanpl es. 46. An insecticidal conposition as clained in Caimi4
substantially as herein- before described with particular reference to any

one of the Exanples. 50 . ~47. An insecticid din
Claim 16 substantially as hereinbefore 50 describe “m ﬂﬂllmﬁmm U
reference to any one of the Exanples. 48. A process kOrcpreparifng a

thi adi azol yl RQenzam de conpound as cl ai megs7ia22Cl ai m 18 substantially as 47
her ei nbef ore described with particul ar rgp‘gﬁ to any one of the

Exanpl es. 55 49. A thi adi azo ,as claimed in any one of
clains 1 tg 13 whenever 55 prepared ygﬂawgsdmgﬁ, accordl ng to claim 18 or
48. 47 Windlesham, 1, 571, 422
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