COMBATI NG | NSECT | NFESTATION I N RI CE The present invention concerns a

vendi bl e article and a nethod of conbating insect infestation i %5925 gSre
specifically, though not exclusively, the invention concerns a wet¥o * k)q:'
conbating insect infestation in rice, which nethod conprises applying an
insecticidally active conpound of the formula [err] wherein Ris tert-butyl
or neopentyl; Ais 2-pyridyl, unsubstituted phenyl or phenyl substituted

with 2- or 4-halo, 2,3- or 2,6-dihalo, 4-[err]alkyl, 2,3-di[err]alkyl,

2-[err]al kyl -3-hal o, 2iahoAnEanidrceINmiSPATIONRYRICE ] al koxy o 2-
or 3- [err]al koxy; A - - | or phenyl
substituted with 2-, 3-, or 4-halo, 3,5- 3,4- or 2,4- dihalo, 3-[err]alkyl,

3, 5-di | kyl, 3- | kyl - 5- hal 2- hal, 0- 5- ; i ded
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ans i-s -additionally not 2,4-di haLo phenyl or
3, 4- di chtsricephs ayinetlrod foh eombaitinglinsgtbipHestationan rige,nwhich method

di chl or opheny| or 4-nethyl phenyl . Ne.AQr ' e salt
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agronom cal |y acceptabl e dicdhuent or o@rrier; to either growing rice plants,
or rice seeds, or an area where or_a Wediumin which rice plants are to be
grown or are grow ng. 'IAe-’iGls@éH.‘tNda(l:WAactive conpound may be.appplied .in
a conposition which conprises, in gddition to said active conpound, an
agrononi cal ly acceptable diluent or carrier. The conposition may

addiy i ongllereOR! i8I ter@b@tylesr Aédperttght conpound whi.ch is also effective at - €
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a further aspagt8f 4 lBe ¢ IYRY, 2iLdidd eCDaiky P2-av -Gyl Ry MBdal ) Bhato-34Ce-
Cy)alkyl, 2,3-di (C3-Cz)alkoxy or 2- or 3- (C1-Cz)alko$<y; A' is 1-methylethenyl,
unsubstituted phenyl or pheny! substituted with 2-, 3-, or 4-halo, 3,5- 3,4- or 2,4-
dihalo, 3-(C;-Caalkyl, 3,5-di(C;-Cadalkyl, 3-(C1-Calalkyl-5-halo or 2-halo-5-(C:-
Cp)alkyl; provided that when A is unsubstituted phenyl, 2-ha10ph_enyl or 4-halo
phenyl, A’ is not unsubs;cituted ;')h:er'\yl," i-hé.lo phenyl, 3-halophenyl or 4-halo
phenyl; and when A is unsubstituted phenyl, A’ is additionally not 2,4-dihalo
phenyl or 3,4-dichlorophenyl; and whern A is 4-halophenyl, ‘A’ is not 3,4~ -
dichlorophenyl or 4-methylphenyl; or an agronomically-acceptable salt thereof,

- optionally in a composition additionally comprising an agronomically acceptable (

diluent or carrier; to either growing rice plants, or rice seeds, or an area where or

a medium in which rice plants are to be grown or are growing. |

The insecticidally active compound may be appplied in a composition which
comprises, in addition to said active compound, an agronomically acceptable
diluent or carrier. The corﬂpositioh may additionally contain another different
compound which is also effective at combating insect infestation in rice.

Another aspect of the invention is the use of the above compounds for
combating insect infestation in rice.

In a further aspect of the invention, there is provided a vendible article



conprising: 1) a container; 2) an insecticidally active conpound of the
forsrula [err] wherein Ris tert-butyl, Ais 2-pyridyl, unsubstituted phenyl
or phenyl substituted with 2- or 4-halo, 2,3- or 2,6-dihalo, 4-[err]alkyl,
2,3-di[err]alkyl, 2-[err]alkyl- 3-halo, 2,3-di [err]al koxy or

2- hal @-3- [ €ompaIsKyg:; A is unsubstituted phenyl or phenyl substituted wth
2- 3- or @Q?c’ﬁ ixgerS" 3,4- or 2,4-dihalo, 3-[err]alkyl, 3,5- di[err]alkyl,
3-[err]al kyl =5 3%y 2- hal o-5-[err]alkyl, with the proviso above; or an
agr onom cab} ¥n afseMicRbE, adtive édrapeahd ¢ofheaformeiad t hi n the container; and
3) instructing informati_on conprisSing witten and/or illustrative

information for applyin the_'acti@e conpound to either growng ri ce pl ant s,
“or rice seeds, or ary ar Lﬁ_g&_aAmedi umin which rice plants are to be
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grown or are growi'ng. The actiwe Conpound may be in a conposition which
al so conprises agronom cally a®eptable diluent or carrier. The conposition

may contai n aanof her, different coppound which is al,sq effective at copbat]ng
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capplied directly to the outside surface of the conta
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s\ above; or an agronomically-acceptable salt thereof; contained within the
container; and . |
3) instructing information comprising written and/or illustrative information
for applying the active compound to either growing rice plants, or rice seeds, or
an area where or a medium in which rice plants are to be grown or are growing.

The active compound may be in a composition which

also comprises .agroriomical,ly acceptable diluent or carrier..
The composition may contain anoﬁher different compound which
is also effective at combating insect infestation in rice.
The container is preferably a box,.pail, drum or canister.
Preferably,. the instructing information is on an outside

" surface of the container, for example on the outside surface
of the wall, lid or b'a.se .of a box, pail or drum. The '
instructihg information may be -applied directly to the
6utside surface of the container qf said information may be
on a Label adhered-tp an outside surface of the container.:

Alternatively, the instructing information may be on an
inside surface of the container; for example - the information

may be on 'the inner surface of the 1lid of a box, pail or
drum; or on an inner surface of a wall of a cardboard box
(in which case the active compound will probably have to be
removed from the béx, and the boxipossibly dismantled, for
tpe instructions to be read); or the walls of the container

. - may be transparant and the instructions read from the
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I nsi-de surface of the container; for exanple the information may be on.the
i nner surface of the lid of a box, pail or drum or on an inner surfacé of ,
a wall of a cardboard box (in whi ch case t he ‘active conpound wi |l probabl y
have to be renmoved fromthe box, and the box possibly disnantled, for the
i NSt r usdtige | Ordea S ls r spa ant
and thg instru |onlg€?§gr g{“gﬁqagﬁmgk Q?‘ gﬁs(&?ﬂggng’g@r r’%gd‘g' ‘he
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detatt @fi?ié’chﬁi o#g nent , attached to_an outer surf ace - of t he
contai ner_ e. g e t nT 8rnBPi oﬁeﬁﬁén&‘i‘tdﬂra%ﬁé&f‘eéf £ B MHEF within an
envel operfwceof sthelheentatoerhe. gut &hée J_Q;ffo&hat(i@ht @ua@erb,e On rrpl y held
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‘const rthe) ektside @f nﬁhel goBtRiBRYal bralsd.nipllg hed.ﬁed:b d:heof .plants from

i NnsecteskE@iCer 15’5\/ al papgekircbdall.y effective anount™ or= pestl ci dal ly
effective ampunt"“i's-neant that-dosage of -active substance-sufficient to

exert i nseu'lhe @@WSOWCcSHtﬁdE.“ and)atComme'ctes eriifldwedn il ehes it applies
to thi tlon mea ‘{Cﬁ; % or 0, m)and o) do The preferred
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construed as J.nclud:.ng "insecticidal® and the protect:.on of -

plants from insect damage. - By "J.nsect:.cn.dally effectz.ve

amount" or pest:.c:.dally effective amount" is meant that

dosage of active substance suff:Lc:Lent to exert insect o s

"Control" or to "Combat® :.nsects.

~ The term halo as 1t apphes to th1s invention means chl'oro, '
fluoro, bromo and 1odo atoms

The preferred morety for the R substxtuent is tert-butyl
Preferred moieties for the A substituent are phenyl and substituted
phenyl wherem the substxtuents are 4-halo, 4-(C1—C7_)a1kyl or 2,3-d1(C1- _
Cpalkyl or 2 6-d1halo, preferably 2, 6-d1f1uoro Preferred moxetxes for the o
A substxtuent are substituted phenyls wherem the substxtuents are 2-
“halo, 2 4-d1halo, 3-(C1-Cz)alkyl or 3,5-d1(C1 -Cz)alkyl

More preferred moxenes for the A substrtuent are phenyls . : J

substituted wrth 4-methyl, 4-ethyl, 2, 6-d1ﬂuoro or 2,3-d1methy1 and
more preferred moieties for the A’ subsntuent are phenyls subst1tuted
. with 2-chloro, 2 4—d.1chloro, 2-c1ﬂoro-4-ﬂuoro, 3-methy1 or 3 S-dlmethyl
More preferred compounds of Formula I for use m controlhng
insect pests of rice are: 1-(3,5-d1methylbenzoyl)-z-(4-ethy1benzoyl)-1 -tert-
butylhydrazme, 1-(3-methy1benzoyl)-2—(2,3—d1methylbenzoyl)-1 -tert-
. _butylhydrazme, 1-(3,5-d1methylbenzoyl)-2-(4-methylbenzoyl)-l-tert—



Preferred noieties for the A substituent are phenyl and substituted phenyl
wherei n" the substituents are 4-halo, 4-[err]alkyl or 2,3-di[err] [err]alkyl
or 2,6-dihalo, preferably 2,6-difluoro. Preferred noieties for the A" = .
substituent are substituted phenyls wherein . the substituents are 2- hal o,
2,4-dimalo, 3-[err]alkyl or 3,5-di[err]alkyl. Mre preferred noieties for
t he*A~ubstituent are phenyls substituted with 4-nethyl, 4-ethyl,
.2,6-difluoro or 2,3-dinmethyl and nore preferred noieties for the A
substituent are phenyls substituted with 2-chloro, 2,4-dichloro,
2-chl oro-4-fluoro, 3-nethyl or 3,5-dinmethyl. Mre preferred conpounds of
Formula I for use in controlling insect pests of rice are: o '
1- (3, 5-di net hyl benzoyl ) - 2- (4- et hyl benzoyl )-1-tert- butyl hydrazi ne,
1'Eg'ﬁeghy|Bﬁ gyﬂfmﬁﬁf2g&%ﬁhkﬁbh&ﬂhbﬂﬂﬂg?&&&}Zénnzowbl1£mwdrazine,
1- (3, 5-di net hyl bénzoyl ) - 2- ( 4- et hy] benzo ~datert s, Jfazi ne,
1-(2" oni or obuiylydredehasd 1B hdiprobatad - Gttt s "
- 1-(2, 4-di chl, 522, 6-di fl uorobenzoyl)-1- tert-butyl hydrazine. The
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conmpounds o xhi bit several pr ope.rt'i_ es whi ch nake them
particul arly -advaheaganpeufds of Ferimmla I exhibib peverali propeniies whiglst i ci dal

conpositions used in rige., For exanple, the conpaound | Dy lgh toxicity
agai nst mn@?ﬁ&ﬁ’ﬁrﬁ”?‘ﬁ%‘é@ﬂ’s&‘ ‘?‘?H?a@é W§§,r1$%§o$>§ﬁrpgi {r%lj(}g%qof t he

O P! ST oD s Tt msagicp e mpoundnds of
fish as wel lexhibibhigh ito:idaityiaga}l;tsttsnsmgc fmportand jnsreds MECh ARYRGE Fised on
ﬁg&gf é?gg -spﬁglléﬁl 5 Hhdse SPHISerd Lgﬁido\g?éﬁsax?t{' B1drhtfedi9s of the order
" Another advantage of the compounds of Formula I is their low
toxicity against mammals, birds, crustaceans and fish as well as
beneficial insects such as lady beetles, which feed on aphids and scale
| pests, spiders, flys, wasps and true bugs of the order Hemiptera. This'
makes these compounds particularly'suitable for use in rice since fish
and crustaceans, e.g., shrimp, are often raised in rice paddies and geese
~ and ducks are often used to control other insects in the vicinities of rice
paddies, Moreover, rice paddy Water usually flows or migrates into
" . other water sources which are used by mammals, birds, crustaceans and
.. fish. - , . , _
_ - . The diacylhydrazines of Formula I are readily absorbed by the
| ~_..rice root system and exhibit systemic activity in the rice. This property
makes the compounds particularly useful in controlling rice borers
which are difficult to control by foliar dust or spray applications of
insecticides. Moreover, the systemic distribution of the compounds in
the rice plants may result in the need for fewer applications.
_ Addiﬁonally, because the compounds cause little adverse effect on rice,
the compounds are particularly useful in rice where phytotoxicity

effects are considered highly undesirable.
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makes t hese conmpounds particularly suitable for use in rice since fish and
crustaceans, e.g., shrinp, are often raised in rice paddi es and geese and
ducks are often used to control other insects in the vicinities of rice
paddi es, Moreover, rice paddy water usually flows or mgrates into other
wat er sources mhlch are used by manmal s, birds, crustaceans and fish. The
di acyl hydrazines of Fornmula |I are readlly absorbed by the rice root sy§kém
and exhibit systemic activity in the rice. This property nmakes the
conmpounds particularly useful in controlling rice borers which are
difficult to control by foliar dust or spray appli-cations of insecticides.
Mor eover, the systenic distribution of the conpounds in the rice plants nay
result in the need for fewer applications. Additionally, because the

conpounds causelle coinpaanhdsrusedefrf t6 peasent Sveritich aPTRGEAN Sigdlifst
parti cul arlégq sef I |n ri,ce where thtOXICIt effects are consi dered

hi ghly undk bﬂ@@&%ﬁ@&h@ amalies: i (1) Pysalidas; sice borersafoon are

useful a | ral i-dae, .
rice borg?:ls)daiﬂE olré g%@b@g%?%e%%%&kgwré %s[s{n‘%éreg\ym nhoe) ,
rice st em(&hile syppressalis (Nllels wihite Xith borer, (Mdlidrphal sepabstetla. (Mal i arpha
separatel | ﬁ 4? ri ce casge, wor hul a, depunctal i s , rice
| eafrol | er Isa( %b a?%ﬁr‘%mmgﬁm( )»y’éFﬁF rollervhi t e paddy

t em bor eNEraphuRsrrisei | @t 2
st em bor er BEi8 thediialidl (Gu V)F‘&nh’\iéihl V an un| puﬁwﬁaw ) (2)

Noct ui dae, ricCe_arnyworms, tor exanple M,
separ at a @W@%Wﬂmﬂ&@ﬂﬂm)mdﬁnlm (wne» (2$esam a |nferens

(Wk.)), ti’@@&u?&m AAPRS X eeaé(a.lﬂpLﬁae, wy it e unipuncta (Haw) : W,
, Separata (Wlk.) and M. lo_rgg_ i (Dup.), purple stem borer (Sesam |
1nferens (WIk.)), beet armyworm (Spodopt_era exigua (Hb.)) and paddy |
armyworm (Spodoptera mautritia (Boisd.)); and (3) Hesperidae, rice
skippers, for example rice skippers (:_I_:elicota augias (L.)); 'Pelop_' idas - -
mathias (F.)) rice leaf scaler (Pa rnara gt_1ttata gBremer & Grey), and
Ampittia dioscorides. :
The compounds used in the present invention are also-useful -
| agamst rice- Homoptera’ belongmg to the families: (1) Cicadellidae, leaf- .
hoppers, for example, green leathoppers (Nephotettix cinctinceps (UhL) -
and Nephotettix: lmplctlcep Ishlwara), green rice leafthopper - - -
(Nephotettlx nigropictus (Stal.)) and zig-zag winged leafhopper. - - - . \J
.,-.._(!nazum dorsalis (Motsch.)); and (2) Delphacidae, planthoppers, for o '
example, brown pIan-thopper (Nilaparvata lugens (Stal.).
The compounds used in the pi'esent invention ‘are especially
effective against larvae of Lepidoptera, particularly rice stem borer - -
' (Chilo suppressalis (WIk.)), rice leaf folder or rice leaf roller-
@mao_adg.m_&dm (Guen.)), rice armyworms (Spodoptera sp.))
and rice skipper (Telicota augias (L)) and riymphs of Homptera,
particularly green rice leafthopper (Nephotettix éincticeps (UhD).
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armywor.m ( Spodoptera mauritia (Boisd.)); and (3) Hesperidae, rice skippers,
for, exdnple rice skippers (Telicota augias (L.)), Pelopidas mathias (F.))
rice |eaf scaler (Parnara guttata (Bremer & Grey), and Anpittia
di oscorides. The conpounds used in the present invention are al so useful
agalnst’ rice Honoptera belonging to the famlies: (1) G cadellidae, |eaf-
hopper™s, for exanple, green |eafhoppers (Nephotettix cinctinceps (Unl.) and
-Nephotettix inpicticeps Ishiwara), green rice |eafhopper (Nephotettix
ni gropicctus (Stal.)) and zig-zag w nged | eaf hopper (lnazuna dorsalis
(Mdtsch.)); and (2)Del phaci dae, planthoppers, for exanple, brown :
pl ant hopper (Nilaparvata.lugens (Stal.). The conmpounds used in the present
i nvention are especially effective against |arvae of Lepidoptera,
particul arly ri c3Vherthesompquiids of Eommulaskhave A @8 iphenyl orge | eaf fol der

or rice |leaf foll]er aphal ocrei s _medinal i,s en. ), . ki [Ty WOT B
( Spodopt er a sg%; t)‘%"ﬁ?aﬂ &’%}PS( E’ Kt ﬁ'é?etﬁgﬂ‘ﬂﬁ‘&la P&%}’Qg} %Ls%%sgﬁ%@hi ynphs of
Honpt era, pphengliand R adfeeebutyles reopehgipaiey( fiparéd Gy Process
(uhl)). . en”“t he conmpounds “of Forirula 1 have A as phenyl or a
substituted&henyl, A- as 1-methyl ethenyl, phenyl or a substituted phenyl
and R as tert-butyl or neopentyl, they can be prepared by Process A: [err]
Base Solvent A-C(O-NHNHR + A -C(O-C Base A-C(O-NHNR-C(O-A
Sol vent L - _ : Base '

A-C(O)-C1 + NHNHR : A-C(0)-NH-NHR

- Solvent N

I - m ' N 4

A-C(O)}-NH-NHR + A-C(0)}-Cl Base  ~  A-C(O)-NH-NR-C(0)-A'
~Solvent -

v v o
In process A, a compound of Formula II is reacted with an
- equivalent of a monosubstituted hydrazine of Formula IIl or a
corresponding acid :addition salt such as the hydrochloride salt or the
~like in the presence of a base in an inert or substantially inert solvent
or mixture of solvents to afford an intermediate product of Formula IV |
— ‘which can be isolated or further reacted with a compound of Formula '
| ~V in the presence of a base in an inert or substantially inert solvent or
mixture of solvents to yield the desired product of Formula I
When A and A’ are the same, for example, both A and A’ are 4-
chlorophenyl, two equivalents of a compound of Formula Il or V are
reacted with an equivalent monosubstituted hydrazine of Formula III
in the'p_resence of a base in an inert or substantially inert solvent or
mixture-of solvents to afford the desired product of Formula I. The



In process A, a conmpound of Fornmula Il is reacted wi th an eqU|vaIent of a
nmonosubstitut ed "hydrazine of Formula Il or a corresponding acid addi t i"on
salt such-as the hydrochloride salt or the like in the presence of a base
in an inert or substantially-inert solvent or m xture of solvents to afford
anyinternedirate product of Formula IV which can be isolated or further:
reacted wth a conmpound of Fornula Vin the presence of a base in an |ﬁe¥t
or substantially inert solvent or mxture of solvents to yield the desi red

E2

product of Fornula I. Wen A and A 'are the sane, for exanple, both A and
A" are 4- chlorophenyl, two equivalents of a conpound of Formula Il or V
are reacted with an equival ent nonosubstituted hydrazine of Formla 111 in

the presence of a base in an inert or substantially inert solvent or
m xture of CHBPPEAMS qfcfmtdacnand/demﬂmlar\bm genérafigr mul a |. The

d la V |1 al
oo Lol o B availBi O oid b rlpatsdl fy Roowre prarsdnass.of For il a 111
which are used Com;lfum&lmdﬁF@ﬁﬁﬁﬁSHI Mﬁcﬁ‘a?é‘hlée#Xﬂrtﬁé'a gvggﬂ-o ess

neopentyl h draé hese are commercial |y aval l'e an € prepared by
known pr oc%‘iﬁﬁ hydrazingand: nqomntylhgdaadneeé@mse azeldommergialbgluct of

?Eﬁiﬁ”ifﬁiﬁf‘} ?’%@1“%&“ DAt b Bibosforke. Flr exemileiibent s ( such
as. et hanol Grigmaud eeagenteatddition proflutPopa@HoRe akiife H#DA Sdthkpfed hydrazi ne
vt or 5l Bl by dhe aé&%&%&?aéﬁée‘iéﬁcﬁ ngqlibé‘a% il sttt ;¢
hydr ocar boélﬂvénlc&' ﬁﬁxhﬁle%lvéi’tkq&gch ap%ﬁ?ﬂ\dl edod1er%ﬁyf;1 ¢ er, fﬂ ! ke \_J
to produce the monosubstituted hydrazine of Formula IIL. o
' Suitable solvents for use in the above processes include water;
alcohols such as methanol, ethanol, isopropanol-and the like; .
h)'Idrocarbons such as toluene, Xylene, hexane, heptane and the like; -
glyme; tetrahydrofuran, acetonitrile; pyridine; or haloalkanes such as -
methylene chlonde or mixtures of these solvents.
Preferred.solvents are water, toluene, methylene chloride or a -
mixture of these solvents. . I . Ll
Examples of bases for use in the above process include_tertiary
amines such as triethylamine; pyridine; potassi'um'carbonate, sodium
carbonate; sodium blcarbonate, sodium hydroxxde, or potassium - . T \J
--hydroxide. Preferred bases are sodlum hydroxide, potassium hydroxxde
or triethylamine. . _
Substanhally equimolar amounts of reactants are preferably
used, although hxgher or lower amounts can be used if desired.
| Generally, about one equivalent of base is used per equxvalent of .
starting material. of Formula II and V. Where the acid addition salt of
the monosubstituted hydrazine of Formula I is used, one additional

equivalent of base is used. For example, when substituents A and A’




gl yme; . tetrahydrofuran; acetonitrile; pyridine; or hal oal kanes such as

met hyl @ne chloride or mixtures of these solvents. Preferred solvents are
water, toluene, nmethylene chloride or a mi.xture of. these solvents. Exanples
of bases for use in the above process include tertiary am nes such as
triethyl am ne; pyridine; potassiun1carbonate sodi um car bonat e; sodi um

: blcaﬁbﬁnate sodi um hydr oxi de; pot assi um hydr oxi de. Preferred bases are
.Bodlun1hydrOX|de pota55|un1hydrOX|de or triethylam ne. Substantially

equi nol ar anmobunts of reactants are preferably used, although higher or

| ower anounts can be used if desired. Generally, about one equi val ent of
base is used per equivalent of starting material of Forrmula Il and V. Were
the acid addition salt -of the nonosubstituted hydrazine of Formula II1l is

used, one agﬁ%& %e%%ﬂé’%&ﬁeu%ﬂﬁﬁé&ﬂ rHzin 1s5%5de§196@3ﬁ~ o When

subst i t uent a nmonosubsti t-ut ed hydrazine is

‘used, about etjulvatents\of! bm:efudedanneeabmnddvmeqwamﬁapfa\mu@@lﬁwal ents of -

When subs | HeMwsA Bensayt iieriieratdicmlafh ox, afe smelared o PRERT of *the
monosubst i tgg I&;}éﬁéﬁ'&% e A0Tark ifferent bhtl dxﬁaeiaeéhdxﬁbmaalwpﬂequ' val ents of

base are us tep 1 and about -one equival ent of base is used in Step 2.
Process A cmoﬂmsuhstxtmted h:;draainesmﬁi‘mmxdadﬂ iseusede abaybtwo[ err] and about

L5 o Sl O S By i et
_ is used in Step 2.
X../'l : - - Process A.can be carried out at temperatures between about -20°C
| and about 100°C, preferably between about -5°C and about 50°C and
| preferably at about atmospheric pressure, although higher or lower

pressures can be used, if desired.
. When the compounds of Formula I have A as 2-pyridyl and A’

and R as defined in Formula I, they can be prepared by I’rdcess Bor

Process C:
" Process B
. o . .
A -C(0)-NH-NHR + A'-C(O)-W Base ..
N : Solvent

Vi VI

(o) NE-NR-CO-A

o Teied



pressures can be used, if desired. Wen the conpounds of Fornula | have A
as 2-pyridyt and A and R as defined in Fornuta I, they can be prepared by
Process- B or Process C. Process B [err] Sol vent where Wis a strong )
| eavi ng group such as halo, for exanple, chloro; an al koxy, for exanple,

et hoxy; a methyl sulfonate [err]; or an ester, for exanple, acetate [err]

I n ﬁrocess B, a conpound of Fornula VI is reacted wi-th a conpound of -

" Forfiula VI in the presence of a-base in an inert or substantially insert
sol vent or mxture of solvents .to produce the desired product of Fornula I.
Exanpl es of the conpounds of Formula VIl which can be used in the above
Process B include benzoyl. chloride, 2-bronpbenzoyl chloride,

3, 4-dichl orobenzoyl chloride, 2-iodobenzoyl chloride, 2,4- drchlorobenzoyl

chl oride, whereWdbarstrong lz’ralvm t chl ori de,
grou sg&%?ﬁo @Ee&ﬁg@ %t Formul a

2- chl or o- 4; orobenzo orrde and the |
VIl are geﬂglagf ?ﬂrﬁé@l’gq efhexyaial mﬂé’lallimaté)émgﬁobnnknovm _
pr ocedur esest&hqopg,w g@gﬁsg%?w?{ar e prepared fromcomercially

avai |l abl e conpounds proce nown to those skilled in the art.
By way of exanphEchesslBrawo gammbwa&mm' s t-
but yl hydragr nez) a ct ed W t pyridyl ester (sug{? g‘t% | 2-

un ormula VII'in the presence of a base i in an mert or

substantlally insert solvert or nuxture of solvents to produce the
desired product of Formula L

Examples of the compounds of Formula VII which can be used \J
in the above Process B include benzoyl chloride, 2-bromobenzoyl
chloride, 3 4-d1chlorobenzoyl chloride, 2-1odobenzoyl chlonde, 24-
d1ch10robenzoy1 chlorxde, 4-ﬂuorobenzoyl chlonde, 2-chloro-5-
methylbenzoyl ¢hloride, 2-chloro-4-ﬂuorobenzoyl chloride and the like.
The compounds of Formula VII are generally commercxally avaxlable
or can be prepared by known procedures.

The compounds. of Formula VI-are prepared from commercially "
avaﬂable compounds by procedures well known to those skilled in the
art, By way of example,‘a suitably substituted hydrazine (suchast-~ - -~ °
butylhydrazine) i reacted with a pyridy! ester (such as ethyl 2-- .
pyridylcarboxylate in an inert or substanhally inert solvent or mlxture s \/

. of solvents (such as ethanol), with heat, to yield the compounds of -
Formula VI (such as 1.-(2-pyr1dy1carbonyl)—2—_t_-butylhydrazme-

S




pyridy] carboxylate in an inert or substantlally inert solvent or m xture of

: solvenfs (such as ethanol), with heat, to yield the conpounds of Formula Vi
(such as 1-(2-pyridylcarbonyl)-2-t- butylhydra2|ne Process C [err]

Base Sol vent where Wis a good | eaving group such as halo, for exanple,

chloroy an al koxy, for exanple, ethoxy, nethyl sulfonate [err]; or an

esteﬁ"for exanpl e, acetate [err]. In Process C, an

-"-substituted-1- benzoyl hydrazine of Formula I X is reacted with a conpound

of Formula VIII in the presence of a base in an inert or substantially

I nert solvent or mxture of solvents to afford the desired product of

+Fornmula L The conpounds of Formula VII|I are generally comercially

avai | abl e or can be prepared from comercially avail abl e conpounds by

procedures PReddesk@own to those skilled in the art as described bel ow

Exanpl es of the conpounds of Formula I X which can be used in the above

Process C inelude 1-t-butyl-I-benzoyl hydrazine; 1-t-butyl-1-(3- 10

met hyl benzoyl ) hydrazjQe; 1-t-butyl-1-(4-chlorobenzoyl)hydrazine; 1-t-

~butyl-1-(2-fluoro hydrazi ne; 1-neopentyl-1-(4-. .

chl or obenzoyl ) hydfazi ne, ffand the,li keHzN NR-C(O)-A' " Base

C(o)_w . Solvent

-C(0)-NH-NR-C(0O)-A'

Where W is a good leaving group such as halo, for 'example, chloro; an
- alkoxy, for example; ethoxy; methyl sulfonate (-OSO2CHjy); or an ester,
. _for example, acetate (-OC(O)CHa) |
N\ In Process C, an 1-substituted-1-benzoylhydrazine of Formula IX
- is reacted with a compound of Formula VIII in the presence of a base in
‘an inert or substanhally inert solvent or mixture of solvents to afford
the de51red product of Formula 1.
The compounds of qumula VIII are generally commercially
- évai-lable_ or can be prepared from commeréially available compounds
by procedures well known to those skilled in the art as described below. '
l*fxamples of the compounds of Formula IX which can be used in
the above Process C include 1-t-butyl-1-benzoylhydrazine; 1-t-butyl-1-(3-

i0
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Sui tabl e solvents for use in Processes. B and C include water; hydrocarbons
such as toluene, xylene, hexane, heptane and the |ike; al cohols such as’
met hanol, et hanol, i'sopropanol and the like; glyme; tetrahydrofuran;
acetonitrile; pyridine; or-hal oal kanes. such as nethylene chloride; or

m xt.ures of these solvents. Preferred solvents are water, toluene, _
met hyl ene chloride or-a mxture of these solvents. Exanples of bases
“suifable for use in Process B and C include tertiary am nes such as
triethylam ne; pyridine; potassium carbonate; sodi um carbonate; sodium

bi car bonat e; sodi um hydroxi de; or potassium hydroxi de. Preferred bases are..
sodi um hydroxi de, or triethylam ne. The above Processes Band C can be
carried out at tenperatures between about [err] and about [err].

Pref er abl yF‘ﬁkhﬁlbemoyl)hydmmne;am-bultyl-l-Ioechkﬁobeﬂzbyl%)G&x_ra&hf@ 104t bet ween

about [err d abaut [err] . Wis_al koxy, the Tedaction is preferably
carri ed ou%’ugg&AQﬂﬁgﬁémnﬂfé@waﬂﬂ-ﬁba'[ﬂe.op@ﬂkﬂlflfﬂ‘ren Wis nmethyl . :
sutfonate,chmobm)im{ydrgzﬁ{é’efaﬁaqhbmmrrigd out between about [err] to

about 20C. When WisS an _estér, the reaction is preferably carried out

bet ween about Oéuﬁﬂbleaﬁﬂimms(fm' use in ProceBsespBraatd Grinefuddaeappounds usi ng
Al though. nrpnacodis BcH 8 RltnE SyleRe hitarka neptaneandane e~ |
methylene chlo.ride;' or mixtures of these solvents. i’;efe;-red solvents u

are water, toluene, methylene.chloride or a mixture of these solvents.

Examples of bases s_u_itablé. for use in Process B and C include
tertiary amines such as tx'iefhylamine; pyridine; potassium carbonate; .
sodium carbonate; sodium bi_&:érbonate_;.sodium_ hyd:_q}cide; .",o_r_ :
potassium hydroxide. Preferred ba'ses are sodium hydroxide, or |
triethylamine. T e e |
. The above Processes B and C cém be carried out at.temperatures ., |
between about -50°C and about 1 50_°€. . Preferably, when W.is a halo
_ radical, the reaction is.carried out between about 0°C and abo;i;.§0°c_.
When W is alkoxy, the reaction is preferably carried out between about
100°C and about 150°C.. When W is methyl sulfonate, the reaction is \/
- preferably carried out between.about -20°C to.about; 20°C. WhenWis .-
an ester, the reaction-is preferably carried oﬁt BétWe’en about 0°C and
about 50°C. ' ) o
Preparation of the con_tpdunds using Processes Band Cis .. .
preferably carried out at.about atmospheric pressure, although higher
or lowe-r pressures can be used if desired. . .




desired. Generally, about one equival ent of base is used per equival ent of
the reactant of Formula VI and VIII. The agrononically acceptable salts
~enbraced by Formula | of the inventi.on can be prepared by reacting a netal
hydroxi de, a netal hydride or an amine or ammoniumsalt, such as a halide,
hydr gxi"de or al koxide with a conpound of Formula | having one or nore
_HydrSY? or carboxy groups or reacting a quaternary ammoni um salt, such as
chloride, bronide, nitrate or the like with a metal- salt of a conpound of

Formula | in a suitable solvent. Wen netal hydroxides are used as
reagents, useful-solvents include water; ethers such as glynme and the |iKke;
- Ui oxane; tetrahydrofuran; alcohols such as nethanol, ethanol, isopropanol

and the |like. Wien netal hydrides are used as reagents useful solvents
i ncl ude nonhydr oSybsianuelly@qwnoiarramauntﬂef reactants ase:pnefasab;lyomde glyne, -

dlethylethe the r.of ur an drocar hons t ol uene,
xyl ene, hex cﬁéﬁ‘fs h%ngﬁ?éﬁ?%‘ﬁ gl"gbﬁﬁoﬁh?lw ﬁgn}q ?Cﬁ?%& atgr mam de,
and the Iikaesmgusn am nes are used as reagents, . useful solvents include

al cohol s, such as methanol or ethanol; édrocar bons, such as tol uene,

xyl ene, hexane aﬁfmr@ly..qb@utp@emmlen e hasajisyied peroeqwivalent afat er .
When ammoni , useful solvents include water;
.al cohol s, ﬁ{%?%é%‘e?él &1%? ﬁ%ﬁnym gl yme; tetrahydrofuran; or the like.
When the amoni utheagronemiddily adcbptable bad@kembd&eaibpﬂomﬁﬂslo&nheddi tional

base, such as 01a55|u or sodi dr.oxi de, or alk X|de S
gener al | y uleEntinn.can pe prepared chib?%’&h&g apie Y‘sﬁqxlld‘?i on the IL
L hydride or an amine or ammonium salt, such as a halide, hydroxide or

alkoxide wit_h'a compound of Formula I héving one or more hydroxy
or carboxy groups or reacting a quaternary a.inmonium salt, such as
chloride, bromide, nitrate or the like with a metal salt of a coxhpound
of FormulaIin a suitable solvent. When metal hydroxides are used as
| 'reégents, useful solvents include water; éthers such as glyme and the - -
| like; Idioxane; tetrahydrofuran; alcohols such as methanol, ethanol, -
1sopropan01 and the like. When metal hydridesare used as reagents,
useful solvents include nonhydroxylic solvents, for example, ethers
such as dioxane, glyme, diethylether and the like; tetrahydrofura.n,
o liydrocarbons such as toluene, xylene, hexane, pentane, heptane, octane
U - and the like; dimethylformamide, and the like. When amines are used
. as reagents useful solvents include alcohols, such as methanol or
ethanol; hydrocarbons, such as toluene, xylene, hexane and the hke,
tetrahydrofuran; glyme, dioxane; or water. When ammomum salts are
used as reagents, useful solvo_.ents include water; alcohols, such as
methahol or ethanol; glyme; tetrahydrofuran; or the like. When the
ammonium salt i is other than a hydroxide or alkoxide, an. adchtlonal
‘base, such as potassium or sodium hydroxide, hydride, or alkoxide is
generally used. The partlcular choice of solvent will depend on the

1o




relative solubilities of the starting materials and the resultant salts,
and slurries rather than solutions of certain reagents may be used to
obtain the salts. Generally, equivalent amounts of the starting reagents
‘are used and the salt-formng reaction is carried out at about [err] to
abaut [err], preferably at about roomtenperature. The acid addition salts
of "t he present invention can be prepared by reacting hydrochloric, N
" hydrobromic, sulfuric, nitric, phosphoric, acetic, propionic, benzoic or
other suitable acid with a conpound of Fornul a | haV|ng a basic functional
group in a suitable solvent. Useful solvents include water, alcohols,
ethers, esters, ketones, hal oal kanes and the |ike. The partlcular ch0|ce of
sol vent will depend on the rel.ative solubilities of the starting materials

and the r es'dlatllvngioén]blllMeam the starting matdreds A theolddhitans sélfts Gid ail n.
equi val erit nol ar -

reagents ng |n the salts. Cenerally,

amount s of M@f g‘%atg‘ utions,of ceripin reagentsynny teousschip obteini on i s .
carried outhékalk$.o ferably at about room
tenperature. The fgeiﬁg\j\nwl [&é‘{ F@%m\j\n%l“}‘# §H%e F&ET‘SL}E%%/H% &Ri s invention
but are noﬂls% -anunglreautmmisy:amﬁéd dutanbsut 0°CRo&RLAL | on of

1- (3, 5-di ng %%;eg_%i Ztué t \F/)I benzoyl )-1- tert-butyl hydrazine. To a :
stirred suspens'l A 'ﬁf& Iy FETRPERAIMER: h| or i de (1.24 gm 10 m nol es)
in toluene (30 Hhkﬁdhﬂdﬂ&éﬁ%%éfﬂi@g?@s’én?%tﬂ% %%;a,ﬁg%{o queous

~solution of sodi ym hydroxi de 0 mnole
reaction XtrGP%hQ‘&QYéé@ﬂdﬁrl@ohydm%}roand, s;.llfmhc;tmmilc qfh A, benzoyl

chl oride ( ol uene n,) sol ution of aqueous
50% sodi um&%é% gﬁbgﬁﬁ(xg‘ % ilzﬁ]l JI ofher smriab e acid'wi % Compound of \Z
ormula I having a basic functional group in a-suitable solvent. Useful '
solvents include water, alcohols, ethers, esters, ketones, haloalkarnes

and the like. The particular choice of solvent will dépend on the

relative solubilities of the starting materials and the resultmg salts and
slurries rather than solutions of certain reagents may be used to obtain
the salts. Generally, "equiValenf-inolar. amounts-of starting .inaterials-
are used-and the salt—fornﬁng‘ reaction is carried out at -fronf.ébout.-lO°C
to about 100°C, prefefably at about room- -temperature.”

The following examples will :further 111ustrate this 1nventxon but
are not intended to lnmt it in any way. |

teft-bugglhydrazi'ne.- > o

To a stirred suépension of t-butylhydrazine hydrochloride (1.24
gm, 10 m moles) in toluene (30 ml) at room- temperature was added
dropwise a 50% aqueous solution of sodium hydroxide (0.8 gm, 10 m
mole). After 15 min,;-the reaction mixture was cooled to 5°C and a
solution of 4-ethylbenzoyl chloride (1.69 gm, 10 m mole) in toluene (5. .-
ml) and g solution of aqueous 50% sodium hydroxide (0.8 gm, 10 m -

IR




nol e) vere ‘added dropw se S|nultaneously fron1separate addi tion funnels
whi | e mai ntai ning the tenperature at or below [err]. Fol | owi ng t he
addition, the reaction mxture was warmed to room tenperature and stirred
for 1 hour The reaction mxture was diluted with tol uene and washed wth
wat er,. 'The organic | ayer was separated, dried over anhydrous magnesi um
§uldeé and the solvent renoved under vacuumto afford a yellow oil which
slow'y solidified on standi ng. The product was recrystallized from et her
and hexane to yield white crystals. To a stirred solution of the
nonobenzoyl ated conpound (2.19 gm, 10 mnoles) in toluene (30 m) at
[err], were added dropw se sinultaneously from separate addition funnels,
sol utions of 3,5- dinethyl benzoyl chloride (1.69 gm, 10 mnoles) in

tol uene (5 ninblé)nW whi |l e

mai nt ai ni.ng theét e?r%‘gér!l%‘?%t?e gg/?ﬁ&dﬁ err%8%1ﬂﬁ°§85§ﬁ%’3§%é$?ﬁb t he

reaction m dunnelsyuh llﬁamnmaimngdhmtempgmtﬁwlaeombél@cblTogeid fgr 1 houlr Tge

m xture was xane and the precipitated product isolate

by filtrati o%&%}ﬁﬂ{%ﬁ%dg‘é& 5??&51% xipge syas warmedateregtd dri ed. The
crude producemyeratigeratd Mitred $6r RSGE RS te&ﬂt%fu% f}ﬂ%ﬁ’x d@k&ls“&l&ted

(3,5- dlnethylbenzoyl) 2- (4-et hyl benzoyl) razl ne: lerr].
- Exanpl e 15 -Withdghiene washed -wigh yrater.4Theloy anlneriapqﬂ Wwag sep arated

benzoyl hydr nsion,pf t razi ne rochl ori de -
(1.24 gm lgarlnwrm es%ﬁhﬂdﬁ-&ﬁgﬁ% sul %R#nti{ ﬁé JFB‘ added
dropwi se a A0tderowecmian $0laffordm yéucswcbwm{im SRWHLsdIRifle@Bn 10 M
Y, standing. The product was recrystallized from ether and hexane to

- yield white crystals.

To a stirred solution of the monobenzoylated compound (2.19
gm., 10 m moles) in toluene (30 ml) at 5°C, were added dropwise
simultaneously from separate addition funnels, solutions of 3,5-
dimethylbenzoyl chloride (1.69 gm., 10 in moles) in toluene (5 ml) and
aqueous 50% sodium hydroxide solution (0._8 g) while maintaining the
_temperature below 10°C. Following the addition, the reaction mixture
was warmed to room temperature and stirred for 1 hour. The mixture
was then diluted with hexane and the precipitated product isolated by
filtration. The prodtgct was washed with water and hexane and dried.

N | The crude product was i'ecrystallized frc;m ether-methanol yielding 1-
.. (3,5- dlmethylbenzoyl)-z-(4-ethylbenzoyl)-l-tert-butylhydrazme m. p
181°C.

Example 15 - Preperation of 1-t-butyl-1(4-chlorobenzoyl)-2-
. benzoylhydrazine ' -
To a stirred suspension of t-butylhydrazme hydrochlonde (1.24
gm, 10 m moles) in toluene (30 ml) at room temperature was added

dropwise a 50% aqueous solution of sodmm hydroxide (0.8 gm, 10 m

I



nole). After 15 minutes, the reaction mxture was cooled to [err] and a

sol ution of benzoyl chlorlde (1.42 gm 10 mnole) in toluene (5 n) and a |
sol ution of aqueous 50% sodi um hydroxide (0.8 gm 10 mnole) were added
dropwi se sinultaneously from separate addition funnels while nalntalnlng
the ..tenperature at -or below [err]. Follow ng the addition, the reactio
nlxture was warned to roomtenperature and stirred for 1 hour The reac on
m xture was diluted with toluene and washed with water. The organic | ayer
was separated, dried over anhydrous magnesi um sul fate, and the sol vent
renmoved under vacuumto afford .a yellow oil which slowy solidified on

st andi ng. The product was recrystallized fromether and hexane to afford
white crystals. To a stirred solution of the nonobenzoyl ated conpound (1.92

glmrrul éLgn?onge’;) fgtertrs uiigﬂtdsggolﬁﬁhgﬁb?unnel 1,se Wsagﬁgtalfggﬁg) gJ@EWdSae '
chl oroben2891 F}"Gﬂg‘f é‘goﬂﬁ@ (143 gmnif m)mbln) lmltcnlmae((S mi))arahd aqueous
ﬁﬁfy"oiv‘)i"et‘i'}a'“‘*"‘*?%&‘fr?&“t b 309 ol YRR B i 0 e Rl S
room t enperdded edmmelsumaﬁaheouﬁl ffmm séPazate additRn'RireleRidid ut ed with
hexane andﬁﬁ%g‘{%r em %‘product gell ated by filtration. The product was
washed wi t auee 3 on °Y\hé0 eHopting tbe adadition, _
recrystal Itli@deafdﬁbﬁﬁﬁi?ﬁ{ I

but yl - 1- (4- chl or obenzoyl )r-erzw%‘gnzgh E%'r azl ne ai)era%?lagdp%m%qfoh p.
201-[err]. 1kourg The rgmrpnnxmte rwaasadxlumtiwxfh tdluen€sadrwashde&kanpl es 1-3,

614 16 29080 drater. “Phe SRE0AE 155er' Had S5 atet, Mo orer suhydous” ©° o
magnesium sulfate, and the solvent removed under vacuum to afford
a yellow oil which slowly solidiﬁed on sfanding. The product was
recrystallized from ether arid hexane to afford white crystals.
To a stirred solutlon of the monobenzoylated compound (1.92
gm., 10 m moles) in toluene (30 ml) at 5°C, were added dropwise
- simultaneously from separate add1t1on funnels, solutions of 4- . -~
chlorobenzoyl chloride (1.75 gm., 10 i moles) in toluene (5 ml) and
aqueous-50% sodium hydroxide solution (0.8 g) while maintaining the
temperature below 10°C.- Following the addition, the'reaction mixture
was warmed to i'oor_r} temperatute and stirred for 1 hour. The mixture
was then diluted with hexane and the précipi-tated' product isolated by s
.. filtration.  The product Was washed with water and hexane and dried. |
The crude product was recrystallized from ether-methanol yielding 1-t-

butyl- -(4-ch10r0benzoyl)-2-benzoylhydrazme as a white powder m.p.
201-204°C. . : .

| Using the sa’mef’procedur'e as used in thi's example,~Exarnples 13,

6-14, 16-25 and 35-257 described in Tables 1 and 2 below were also |

prepared except the benzoyl chloride (Formula II of Process A) was:
2-bromo-3-methylbenzoyl chloride, 2-methyl-3-bromobenzoyl -
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prepared except the benzoyl chloride (Fornula Il of Process A) was:

2- br onb- 3- et hyl benzoyl chl oride, 2-nethyl - 3-bronobenzoyl chl ori de,
2- et hyl - 3-chl or obenzoyl- chl oride, 2-methyl-3-fluorobenzoyl chloride,

2, 3-di net hyl benzoyl chloride, 3, 5-dinethyl benzoyl chloride,

2-chl oro- 3- et hyl benzoyl chloride, 2-chloro-6-fluorobenzoyl chloride,-
2- chl'ef 0- 3- met hoxybenzoyl chloride, 2, 3-dichlorobenzoyl chloride,

2, 6~di chl or obenzoyl chloride, 2-ethyl-3-chlorobenzoyl chloride,

2-f 1 uoro- 3-net hyl benzoyl . chl ori de, 2-fluoro-3-chlorobenzoyl chloride,

2,3-di fluorobenzoyl chloride, 2,6-difluorobenzoyl chloride, '

3- net hoxy- 4- net hyl benzoyl chl oride, 2, 3-di net hoxybenzoyl chloride,

2, 5-di met hoxybenzoyl chloride, 3,4-dimethoxybenzoyl chloride,

2- br omobenz Rﬂﬂgﬁﬁﬁ,chlorlde
2-chl or Oben@%lorfd%%#n%?g 143'% g‘%@oﬂghﬁhgﬁgeéﬁ Pﬁér obenz %/I

chlori de, 4cli1bm&e912934dtmét benzayk clﬂenxddcﬁ;&@n;dthylﬁenzo;ﬂbchlorxde, _

chl o1 Pﬁéybeﬂ%po%rﬁe%w&wey P A e #ﬁﬁ%iﬁé%'r mla v

of Process cm@%, Pgﬂfo n 1 chloride,
2- broono- 4- f?toro enzo&?\g&g ori thﬂh%x‘iaé ngzdrrloc%grfggé%% %rlon .
3, 5-di br om)B;ﬁr’dxtrhlombbnzoydechlerlﬂedRmhwwhlmobbm}’bq!hléélder '

>chi oto e, 2&&”&%”2%1%%'2% Ghloriag, 3-8 %*ﬂ%?%%%#%&@#ﬁ& e,
~ 3-chl oro- 4- blaugy Rﬁhémahae,za d&ﬂ@réb@xméylm@ﬁayj chl ori de,

3 i ‘odo- 4- chlorobenzo orid di chl or gbenzoyl chl ori de,

3,4xdi chl or Bﬂaﬁthgny Hm@lﬁyﬂaemyschlqrme;rz;%@qg@yhowhwb chloride,
- 2-fluoro-4- 5%—81 &r&%engoyl chlg?lde, 3,4-dimethoxybenzoyl chloride,

2-bromobenzoyl chloride, 4-bromobenzoyl chloride, 4-methylbenzoyl
. chloride, 2-chlorobenzoyl chloride, 4-chlorobenzoyl chloride,
2-fluorobenzoy! chloride, 4-fluorobenzoyl chloride, 4-iodobenzoyl

chloride, 2-methoxybenzoy! chloride, 3-methoxybenzoyl chloride,

mJ

4-ethylbenzoyl chloride, or benzoyl chloride, -
and the 4-chlorobenzoyl chloride (Formula V _of Process A) was:

- 2-bromo-4-chlorobenzoyl chloride, 2-bromo-4-fluorobenzoy! chloride,
k/ 2,4-dibromobenzoyl chloride, 3,5-dibromiobenzoyl chloride,
| ..3,5-dimethylbenzoyl chloride, 3-methyl-5-chlorobenzoyl chloride,
2-chloro-4-bromobenzoyl ‘chloride, 2-chloro-5-methylbenzoyl chloride, |
2-chloro-4-ﬂuorobenioy1 chloride, 3-chloro-4-fluorobenzoyl chloride,

" 2-jodo-4-chlorobenzoyl chloride, 3-iodo-4-chlorobenzoyl chloride,
2,4-d_ichldrobenzoyl chloride, 3,4-dichlorobenzoyl chloride,
3,5-dichlorobenzoyl chloride, 2-fluoro-4-chlorobenzoyl chloride,
2,4-diflﬁorobenzoyl chloride, 3,4-diﬂu6robenzoy1 chloride,
3,5-difluorobenzoyl chloride, 2-bromobenzoyl chloride,

o



- 2,4-di fluorobenzoyl chloride, 3,4- d|fluorobenzoyl chl ori de,

3, 5-di fl uor obenzoyl chloride, 2-bronobenzoyl chloride, 3- br onobenzoyl

chl oride, 4-bronmobenzoyl chloride, 3-nethyl benzoyl chlori de,

4- et hyl benzoyl chl oride, 2-chlorobenzoyl chloride, 3-chlorobenzoyl

chi-ori de, 4-chl orobenzoyl chloride, 3-ethylbenzoyl chloride, o

2-fl uorobenzoyl chloride, 3-fluorobenzoyl chloride, 4-fluorobenzoyl Nt

chl ori de, 2-iodobenzoyl chloride, 3-iodobenzoyl chloride, 4-iodobenzoyl .
chloride, benzoyl chloride, or vinylacetyl chloride. Exanple 27- '
Preparation of 1-t-butyl-1-benzoyl-2(2-pyridine- carbonyl)hydrazine. To a
suspensi on of t-butyl hydrazine hydrochloride (9.9gm 0.794 nol) in absolute =
et hanol (50 m ) was added 50% aqueous sodi um hydroxi de (6 35 gn) "~ The

~mi xture wad-bsemahenzayti chlaridey 4-roniobenzoiyd chldtide)! 3-AaliRylbbazBygM Was

added dropgmﬁgi 2_ &5}{% nﬁéglm tyre wai%al | owed 't O refy Foy about 3

days. After coolt f ‘géﬁ’ééea% Qf@bpﬂ%@xlcthlemeact ed with -

nmet hyl ene Mhlﬁrbﬁénzd'ﬂedﬁbﬁaal @-clhﬂ’éﬁ%ﬁb d)(l??‘ df’»oet h vvater and dried
Ven f

over nmagnesium sulfate Evapor ati on o
1-t - but y| -Shippidey 2r @réxbsngomcl)lorﬂdpdsaﬁumbaazu lbmarmé V\hlch solidified

(1.6 om ”?‘&?ﬁw‘#@? Hholidé, Fiodolitnbonhhlork eéls‘ﬁ'q'o”ecaLES : )ﬁlﬂydr :Z' e
0.728
Sﬁ]qi’e%'eaﬁ?uaézﬁ?aﬁ??ﬁ?é‘%ﬁ%5‘%?‘2"%3“?3?“.‘%?%%25% ved by |

filtratio shed with water to yield 1-t-butyl-2-(2-

carbonyDhydrazine. o

To a suspension of t-butylhydrazme hydrochloride (9.9gm, 0. 794 -
mol) in absolute ethanol (50 ml) was added 50% aqueous sodium .
hydroxide (6. 35 gm). The nuxture was stirred and warmed up while
ethyl p1colmate (12.0 gm) was added _dropwise. The resulting mxxture
was allowed to reflux for about 3 days After coolmg, water was added
and the product extracted with methylene chloride. The organic layers |
were washed with water and dried over magnesium sulfate.
Evaporation of solvents afforded 1-t-butyl-z-(2-pyr1d1necarbonyl)-
hydrazine as yellow oil which solidified ‘on cooling. : o ' J

A solutlon of the 1-t-butyl-2-(2-pyridinecarbonylhydrazine (1.0

~ gm. 0.00518 mol.) in 20-ml.of toluene at 23°C was treated sequentially

with 50% sodium hydroxide (1.3 gm) and benzoyl chloride (0.728 gm.)
The mixture was stirred overnight. The soii_ds were removed by
filtration and washed with water to yield 1¥t-bufy1-2-(2-
pyndmecarbonyl) l-benzoylhydrazme m.p. > 200°C.

Examples 26 and 28-34 were prepared in the same manner except
instead of using benzoyl chloride, 4-fluorobenzoyl chloride (ex. 26), 2-




pyri di necar bonyl )- 1- benzoyl hydrazi ne: 'mp. > 200C. Exanples 26 and 28-34
wer e pkepared in the same manner except instead of using benzoyl chloride,
4- 'l uor obenzoyl chloride (ex. 26), 2- br onobenzoyl chloride (ex. 28),

3, 4-di chl orobenzoyl chloride (ex. 30), 2- iodobenzoyl chloride (ex. 31),

2, 4-di chl orobenzoyl chloride (ex. 32), 2- chloro-5-nethyl benzoyl chloride
(ex. 83) and 2-chl oro-4-fluorobenzoyl chloride (ex. 34) were used. Exanple

‘87--Preparation of 1-t-butyl-1,2-bis(4-chlorobenzoyl)hydrazine A suspension
of t-butyl hydrazine hydrochloride (12.5gm 0.1 nole) in toluene (100 m.)
at O-[err] was treated slowy with 1 equival ent of sodi um hydroxi de

- solution, prepared fromdiluting 8 gmof 50% Sodi um hydr oxi de commercial ly
available solution to 20 M with water. At 0 to [err] with mechanical

stirring, 2beqmiobahzuylsclﬂbnde (e28) 03y 4rdidylorebernzoyli ehlagiled(ex30h 22 nol e)

G ut e wi 1 Rodelkty, SRipriE GrebD 2dbarhiheReay SNSRI IR Y 2 °°

si mul t aneOU%hlertslm&hgmynaaXf eRRide (kD33P ¥Ad eeilofo4eAGbichenedy] cool ed
.down by an ice- water Dbath tfhrough the entire addition. After the addition

was ‘conpl et hloride (exe34) weng usedpensi on was stirred at roomtenperature for
one hour. The white precipitate was collected by suction-filtration and
washed with a small anmount of toluene and 100 ml of water:. The material was

a} r-dri gd, ltm@m_ﬁ@@ ane'_ﬁia_ednéﬁ @ml%ﬂﬁmgd sBbis(4rehlorobénzay]iydragind . ?5 g ]m
of 1-t-butyl- I s(4-cnl orgbenzo ydrazi ne as, ne es 246-[err
Addi ti onal ~ pr oduch SHEPension B &‘lmﬁ‘lﬂk%ﬁéé}ﬁ drachloy %b%’ﬁ&rﬁeg

mole) in toluene (100 ml.) at 0-5°C was treated slowly with 1 equivalent

- of sodium hydroxide solution, prepared from diluting 8 gm of 50%

’u

Sodium hydroxide commercially available solution to 20 ml with
water. At 0 to 5°C with mechanical stirring, 2 equivalents of 4-
chlorobenzoyl chloride (35.9 gm, 0.2 mole) and 2 equivalents of
Sodium hydroxide (16 gm of 50% sodium hydroxide diluted with water
to 40 ml) were added dropwise separately and simultaneously from
- dropping funnels. The exothermic reaction was cooled down by an ice-
_ water bath through the entire addition. After the addition was
completed, the resulting suspension was stirred at room temperature
. for one hour. The white precipitate was collected by suction-filtration
k/ and washed with a small amount of toluene and 100 ml of water. .The
| ..material was air-dried, then crystallized from 95% aqueous methanol
to afford 24.65 gm of 1-{-butyl-1 2-b1s(4-c1ﬂorobenzoy1)hydrazme as
needles: m.p. 246-248°C.
Addmonal product can be obtained by concentratmg the mother
hquor of crystallization.

1% " .




i quor of crystallization. .TABLE 1 [er'r] Exanpl e A

l'iqu
A 1 4-Terr] : 3-[err] 2.
4-[err] 3,5-[err] 3 =~ . 4-lerr]
04 4-Terr] : 3,5-Terr] 5 :
2,3-[err] ' 2-lerr] 6 ' - 2,3-[err] .
2,4-[err] 7 2,3-[err] - _ : 3,5-[err] 8 Nt
2,3-[err] 3-[err] 9. 2Me, [err] - .
0 10 2Me, [err] : 2C ,[err] 13 . :
0 : [err] 14 ' - 0 :
3,[err] 15 - 0 ' _ [err] 16 =
0 . Jerr] 17 0 .
[err] 18 _ 0 . TABLE1 .. 2Br,[err] 19
0 [err] 19
g 9
A-C_-—NH—_-I:I—C.—A'
CH3-¥9-C|'|3
CHa
Example ' A. ' A
1 | 4MeD - 3-MeG@ u
2  AMeg 3,5-Me; @
3 4-MeQ o
4 4-Et0 | 3,5-Me, @
5 23-Merd - © 2-Br@
6 23-Mey@ - 2,4-Cl,@
7 2,3-Mey @’ | 3,5-Me, @
8 23-Mer @ " 3-Me@
"9 2Me,3CI %)
10 . 2Me3CID . 2C4FT
U
B 2 2C1
14 o 34CLD
15 %] Qo
17. 9 . 4FQ
18 ) 2BrAFD
9 g 2Brd .. .. .

o




Exanpl e 20

MeO is methoxy.

[err] [err] 21
[err] [err] 22 - - Jerr]
[err] 23 2, [err] - - 2,[err] 24
2,[err] 3,[err] 26 2- pyri dyl
[err] 27 2- pyri dyl 0 28
2- pyrsdyl [err] 29 - [err]
. 2C ,[err] 30 2- pyridyl 3,[err] 31
2- pyri dyl ' . 210 32 2- pyri dyl
- 33 2-.pyridyl 2] ,[err] 34
2- pyri dyl 2CI ,[err] [err] is phenyl. Me is nethyl.
ethyl. MeO is nethoxy. 20 TABLE 2 [err] Exanple
A ' H A® - -3l 7
20 4FQD 4FQ
21 2FD. 2FQ
22 4_C1® '3C_l®
23 2,6F, 24CLO
24 2,6F, 0 3,5F,0
o’ 26 2-pyridyl 4FD
' 27 2-pyridyl %]
28 2-pyridyl 2Brg |
29 %] . 2C14F0
30 - 2-pyridyl 34CLO
31 2-pyridyl 29
32 ' 2-pyridyl 2,4Cl,@
. 33 2-pyridyl 2C1,5MeQ
4 2-pyridyl 2C14FQ
-
o® Gisphényl.
Me is methyl.
Et is ethyl.

Et

2, [e_rrl]

is

A




38
4Me
- 3CA 41
H _
2,]-err] 44
~HX
H 47
2C
3,[err] 50
4Me
2C Exanpl e
4Me :
3Me 55
~H
H 58
H _
3,5M 61

Example

36.
37
38
39
40
41
42
43

45

47

49

50

51
52

20 39

Q)

2d
40 40 H
o 3Me 42
2F 43 H |
. To H 45
3,[err] 46 2Q
4q 3,[err] 48
3,[err] 49 : 4Me
4Me 2,[err] 51
3,[err] 52 4Ne
_ A A 53
AF 54 B : 4C
AF 54 TABLE2 iBr 56
~ 3Br 57 | 4Et
H - 20 , 4Br 59
,[eri'l?] 60 g H
a I / XU
C—NH T C \
crls——i:—cna A
CH.
A A
H 31,4C1
"4Cl1 4C1 -
2C1 2Cl1
4Me 4C1
fIi 3Cl1
~:II 3Me
H 2F
H 2,4Cl,
4C1 _ H
H | 3,5Cl,
2C1 H
4Cl1 314(:12
2C1 - 3,4Ch
4Me 34Cl, |
) 4Me 214C12
4Me 3,5Cl,
4Me 2Cl1

- O
= AeERR TSR e




62

4
3" 65
H

3Ne 68:

2Br

3Et 72
4Et

2Br 75

4Me

4 78
A
2,[err]
2C

4C 83
2d '
H

Example -
80

76

78

EEERE X

E EERE

4C

W™

2,[err] 64
H

-3l 67

4Et

H71

4Et

21 74

4Et

3Br 77

ave
A 7A
. 2‘&?@82

2C 4C1
3C_85
H
H
.4Et
H
H
H
4C1
4C1
4Cl1
4Me
H
4Et
4Et
2Br

4Bt
4Et
2Br
| 4Et
4Me

4Me

AR

- 3,[err] 63
4Me

21 66
4Et
40 69

H

3Br 73

2Br -

- 3Et 76

H

3Et ét Exanpl e

4F 3Me 81
2F
3Me 2,[err] 84

4Br 2,[err]
3Br
H
2C14Br
-.2,431'2
3,5Me
2C1
3,5Clx
24Cl,
3Cl1

21
31
3Me
4Cl1

3Et
' 3Br

2Br
3Et

3Br

3Et -




86

2d

4C 89

3MeO

‘H 92

3MeO

H 95

2MeO

4C 98

2,[err]

3,5Me2 101

4C1 Example

4F Exarrplg,9

4Et

2C1 106

2, 6F2 80

3,5Me2 109 81
82
83
84
85
86
87 .
88
89
90
91
92
93
94
95
96
97
98
29
100
101
102 .
103 -

2C -

4Br 88
2C

3Me 91
3MeO

2MeO

3,[err] 94

3,[err] 97

2,[err].

3Me 100

- 3O
2Br 103
A .

- 2Br HE%
s 26
4F 2]

2Fj

2C1

2Cl1

2,6Cl,

2Cl1
2Cl1
2Cl1
2C1
3MeO
3MeO
3MeO

3MeO.
2MeO

- 2MeO
2MeO
2MeO
2,6_F2 .
2,6F;
4C1

3MeO

4l
40l

Q3

4F 87

20C
2F 90
3MeO
4C 93 -
2MeO B 4
3Me 96
2MeO
3,[err] 99
4C1
3,[err] 102
4
LQ A 104

24652

: 3@ 107

3IMEF2 '
H

- 2Br

el

2,4Cl,

3C1 |
H v/
4F - |
4Br

4C1

2F

3Me

4ClI
3,4Cl,

3Me
3,4Cl,
4C1
3,4ClI,
3Me
3,5Me,
3,5Me;
2Br

4F

| @



110

4 - s
3,[®err] 113
4Br
3,[err] 116
2F . &
H N9
4Br
2Br 122
2F
3Me 125
4C E 1
3,[err] 12gZ=Xampie
A : 104
.2Br 130 :
2, Me, 3C 105
3CL,4F 106
107
108
109
o/ 110
111
112
113
114
115
116
- 117
118
119
\‘/ 120
: 121
2
123
124
125
126
127 -
128

4Et p
2F 112
4Et
4Br 115
' 2F
3Me 118
2Me, 3C
H 121
2,[err]
3,5Me 124
H
3C ,4F 127
2, 32
A 1%
2Me, 3C
3 , Z6R32
2,6F;
2,6F>
2,6F2
4F
4Et
4C1
4Et
4Et
 4Br
2,6F;
- 9F
2F
25
2Me,3Cl
4Br
2,3Cl,
2,3Cly
-2F
2,3Cl
H «
4C1
2,3Me;

2,3Mez

Quy

3,5C12 111
4Et

2F 114

2, 6F2

2Br 117
2F

3Me 120
-2, ]err]

H 123
2,[err]

3C1, 4F 126

-2, 3Me2 :
-‘%CI 24 Exanpl e
%ET”]] 131
err]-
2CI 2. [err]

- 3C1

4Cl1
3,5Me;
H
3,5Cl;
2F -
34Cl,
2F
4Br
3,5Cly
2Br
3Me
H
3Me
H
2Br
H

- 3,5Me

3Me
3Cl4F
3Cl4F
34Ch
3Cl1



134 =

138

143 B
144 L.t

150 -

133

2C , 6F

H 136

2,[err]

H 139

2 , 6F

4F 142

2, 3F2

3,[err] 145

2, [err]

3C 148

2,[err] Example-

2,[err] 151

AEt 129

21 Exanpl

2, [err] 7130

3,[err] 156 131
132
133
135
136
137
139
140
141
142

" 145

146
147
148
149
151
152 -
153

3Me 135

2,[err]
2Br 138

2Me, 3F

H 141

24 , 6F

H 144
2,[err]
3,[err] 147

2, 3F2

40. 150
2MeS30
3, 5F2,6E§3

3Me 1%1!4%3@

2 9 Mescr

23Me;
4Et
2CL6F

23(MeO), .

2,3(Me0O),

ZﬁﬂMéC»;'"

'ZLQ;SF

'2Me3F
2CL6F
2CL6F
2CL6F

23F,

23C,

23Cl,
23Cl,
23Cl,
2,3F,
Zahka.
Zﬁhﬁq
2Me,3Cl
4Et
2,3Me,

.30, 4F 134

2, 3(MeO) 2
4C 137
2Me, 3F
3Me 140 .o
2d , 6F | '
2,[err] 143 -
2,[err]
2,[err] 146
2, [err]
2Br 149
2,[err]
A.2 [err] 152
2, 3sz
2Br A 154

2, 3&3Nk2
2,[err]

3CH4F
3Cl,4F
3CL4F
3Me
H
4C1
2Br

3Me

4F
24Cl,

3,5Me;
24cn,
35CL,
'3Cl

2Br

4Cl
24F; .
24Cl,
3,5F;

<



o

157 . - 2, 3Me2 - H 158 - 2d,3Mme
- 2,[err] 159 . 2C, 3Me o "~ H 160 :
2d”, 3Me 3Me 161 2a , 3Me
3,[err] 162 2C , 3Me -~ 3,[err] 163
2, 32 2C 164 2,[err]
3, [er™ 165 2, [err] 3d , 4F 166
H - 3,[err] 167 4C :
3,[err] 168 2, 3Me2 3,[err] 169
2Me, 3C ~3,[err] 170 H '
3,[err] 171 . 2Me, 30 3,[err] 172
2Br | 3,[err] 173 2a , 3Me
3Cc 174 ' 2,[err] A H175 A’
ove, 3q  Dxample 30 176 = 2Me. 30 AF
177 - 154 2Me, 3C 2.3F Ex3Mee
A A 1 Br
H 183 155 2Me, 3Br 33F, SN
157 - 2,3Me; H
158 -2C1,3Me 2,4Cl,
| 159 2C1,3Me H
A 160 - 2Cl1,3Me 3Me
161 2C1,3Me 3,5Me;
162 2C1,3Me. 3,5C1;
163 2,3Mez 2C1
164 ' 2,3Me; 35CL
165 2,6F> 3Cl4F
166 H 34F2
- 167 4C1 3,5F2
168 2,3Mez 3,5F2
o 169 2Me,3Cl1 3,5F2
v 170 H 35F2
L 1n 2Me,3CL. 3,5Ck
172 " 2Br 3,5Me;
173 ‘" 2C13Me. 3Cl
174 . 26F H ..
175 - - 2Me3Cl 3cl .
176 ' 2Me,3Cl1 4F
177 2Me,3Cl1 2Br



2, [err] 188

2Et, 3¢ . H 189 28, e 191
Zaerrl 190 2. [err] 192 2F, 3Me
- 2Br S aMe 3Me 194
H 193 ! 2F, 3Mve
2F, 3Me 3,[err] 195 T
2,[err] 196 g 21)5’83% 2,[err]
2F, 3Me 3 3,[err] 200
3Et 199 AN B
2Br 0 e awe - 3,[err] 203
3,[err] %)2 1 : Mo 1l . .o A
26r, 3ne EEES 2,3[N§rA] ORI e o
4 2Br, 3 o : : :
éBrzgl\/e 3,5C12 206 ' 2§6é3'\/9
2Br 207 o 2Br, 3Me 233%\/9 '
2Br, 3Me | H 209 o
2101 ' 2Br., 3Me 2,[err]
182 - - 2Me,3Br . H
183 ~ 2Me,3Br o 3Me
184 | 2Me3Br - 4C1
185 - 2Me3Br . 24Cl,
188 - ‘2Et3Cl . . H
189 2Et3C1 Lo 24CL
190 |  2Br |  3Me
U 2Br. - 24Cl
192 g . 2F3Me H
193 . 2F3Me ' 3Me
- 194 w.  263Me . 34CKL
195 .  2F3Me - 24ChL
19 P 2F,3Me ~ '4F
197  2F.3Me 3C1L
18 . 23Me 3Rt
¥ 2E3Me | 3,5Me;
.. 200 E ' .+ . 2Br o '3C1 .
200 -  2Br. 35C,
22 - 7 2Br3Me. | 35Me;
203 © 2Br3Me -24Ch

7




211

2,6F2
2", 4F 214
2, 3Me2
H 218"
2F, 3¢
3, [err] 221
H
“2Br 224
41 :
2, 227
4B£err] Example
A 229 ' -
23,[err] 232 205
2,[err]
2, 4F2 235 206
- 207
208
209
, 210
s
211
212
213
214
216
217
218
219
220
223
224
_226
1227 -
228

2,[err] 213
2,[err]
2Br, 4F 217

2F, 3C

2,[err] 220
- 4Et
3,[err] 223

-3MeO

H 226

4
3Br 'Eﬂ§nple
4Br ' 2Br,3Me
3ad 231

" 4BBr3Me
3'02 i\/écs1 !:%é?'éMe
' 2Br,3Me
2Br,3Me
" 2Br,3Me
2Br,3Me
.
2,6F;
2,6F;
2,3Mez

2,3Me3z
2F,3Cl1
2F,3Cl
2F,3Cl1
2,3Mez
4Et

H
3MeO
3MeO

41
4Br

28

2,[err] 212
2,[err]
2d , 4F 216
2F, [err]
3,[err] 219
2,[err]
3,[err] 222
3MeO
2,[err] 225
4]

-3, [g_r:'rb\] 228
3,[8M¢ 230
4Br _ _

358 233

28" 5

3C1
H
- 4F
' 24F;

24F;
2,4F2

2C1 AF
2C1,4F

2Br,4F

3,5Mey
24CI
3,5Br2
"3,5Bry
3,5Br2
- 2Br
2,4Cl

24CL .
35Mez
3Br




236 . 2Me 3d . 2Br. 4F 237

2Me, 3] 2F, 4C 238 2, 3Me2
4F 239 20 ' 3, 5Me2 240
2F i 4F 241 . 2F '
2 err] 242 ' 2F S - 20, 4F. 243
2F ' 2 Lerr] 244 _ H
2F, 4 245 - 2C : 2C , 4F 246
4C - 220, 4F 247 - 4Et '
2C , 4F 248 ' 4F 4C 249
2, [err] AF 250 2,[err]
3Br 251 '_ 2C : 2,4F2 252
2C1 Example © "3F - EAanple _ A
A 254 299 .2, 3Me2 3Me, 5G 755
4CI © 3Me, 5cHBB5e o 3;4(:12 -
, 40 257 939 H t ' gh | nsecti ci dal
Exarrpl es The compounds of Fornula | vvere tested for eir insecticidal
activity usiZ¥ the foll ow ng p4m:edures - 3,5Me,
232 ' 4Br . 3Me
B .23C, . 3Ql4F
234 © 2Me3Cl. 2,4F,
235 - 2Me,3C1 2C1
Z6 - - 2Me3cCl | 2Br 4F
237 - - 2Me,3Cl1 - 2F4Ql
238 J23Mep - 4F
240 2P 4F
241 2F g4m,
242 T 2F 2CL4F
243 2F 2,4Cl,

244 . H o 2FACl
o o «<a ~ 2CL4F
A €t 2C14F
248 . . 4F C 4l
L 26F 4F
B0 23Me | 3Br
B2 IR« B 24F;
252 2C1 - 3F

29



a) Rice StemBorer - Chilo suppressalis Wk.) - foliar application. R ce
seedl i igs (var. N ppon-bare) at the budding stage were dipped in a 38 parts
per mllion (ppm test solution of each conpound. (The test solution was
prepared by dissolving the conpound in a solvent of acetone and nethanol
(1:1 ratio), adding water to give a acetone: methanol: water systen1of

p:5: and then a surfactant was added. 1:1 m xture of an

al kyl aryl pol yet her al cohol (sold under the registered tradenark Triton
X-155) and a nodified phthalic glycerol alkyl resin (sold under the

regi stered trademark Triton B-1956) was utilized at the equivalent of 1
obunce per 100 gal. in the test solution as a surfactant. Unless usage of a
fornul ated product has been specified, test solutions of conpounds wer e
prepared |n£h@nnﬂganner al t hough t&e concentratlons may A ffer anong the

i nsect specie ested.) Wen th nts were dry, ling was pl aced
in-a Petri ?ﬁhand I nf est ed MA?Hﬁwa second i nstar %Qﬂﬁg of the rice stem’
borer. The dlggsmas cover ed. and Id for six days aftfyewgich tine.the -
percent nprtality, based upon dead and noribund | arvae, Was determ ned. The-
average - per25ént nortality oved three such réplicxﬂZhﬂQﬂer conpound is
shown in Tabl%§? b) Ricehopperii- foliar applicatio wn Rice

Pl ant hopper | aparvata | ugens*(Stal.) Geen Rice L ‘%@bper -

Nephotettix cincticeps (Uhl.) Rice seedlings (var. N ppon-bare) at the
4-1eaf stage and naintained in glass beakers were sprayed with a 600 ppm

test sol uti dnsedticidalExamplesnd. When the spray had dried, each beaker was
\_s ' The compounds of Formula I were tested for their insecticidal

activity using the following procedures.

a) Rice Stem Borer - Chilo su ppressahs WIk.) - foliar apphcanon

Rice seedhngs (var. Nippon-bare) at the budding stage were
dipped in a 38 parts per million (ppm) test solution of each compound.
(The test solution.was prepared by dissolving the compound in a
,solvent of acetone and methanol (1:1 ratio), adding water to give a
‘acetone: methanol: water system of 5:5:90 and then a surfactént was

addo;i 1:1 mixture of an alkylarylpolyetheralcohol (sold under the
Tequtere
 Jirac emark Triton® X-155) and a modified phthalic glycerol alkyl resin

: : regisiered
(N (sold under the/trademark Triton® B-1956) was utilized at the

. .equivélent of 1 ounce per 100 gal. in the test solution as a surfactant.

| Unless usage of a formulated product has been specified, test solutxons
of compounds were prepared in like manner although the
concentrations may differ among the insect species tested.) When the |
plants were dry, each seedling was placed in a Petri dish and infested .
“with ten second instar larvae of the rice stem borer. The dish was
covered and held for six days after which time the percent mortality,

based upon dead and moribund larvae, was determined. The average

o

S T
S TR



infested with a mnimumof 100 second instar nynphs of either the green
rice | eaf hopper or the brown planthopper (BRPH) and covered with a cloth.
Ei ght days after infestation the nunber of insects alive was deterni ned.
The percent nortality was cal cul ated on the basis of an initial population
of 100 organi sns. The average percent nortality over two such replicates

.per conmpound is shown for each test species in Table 3. TABLE 3 Perc
Mortality Rice Stem Brown Ri ce Borer _ Pl ant hopper

G een R ce Exanple 8 ppm . (600 ppm Leaf hopper (600 ppm

-1 87 0. _ 15 2 100 _

5 40 3 80 o 5 45 4 -
100 0 ' I 65 5 100 0 :
35 6 ’I;e:engg\olr;algy over three 5uch rephcates per com a is shown in 100 75 9
87 able3, | 30 10 87 10

88 13 100 o 5 ' ' .98 14 73

0 15 80 ' 10 ' : 25

b) Rlcehoppers fohar application.

Brown Rice Planthopper - Nilaparvata ] _ggel s (Stal.)

Green Rice Leafhopper - - Nephotettix cincticeps (UhL.)

Rice seedlings (var. Nippon-bare) at the 4-leaf stage and
maintained in glass beakers were sprayed with a 600 ppm test solutlon s
of each compound. When the spray had dned each beaker was
infested with a minimum of 100 second instar nymphs of either the
green rice leafhopper or the brown planthopper (BRPH) and covered
with a cloth. Eight days after infestation the number of insects alive
was determined. The percent mortality was calculated on the basis of
an initial populatlon of 100 orgamsms The average percent mortahty

over two such rephcates per compound is shown for each test species.
in Table 3. ) ' ' '



16 \ ' 73 0 . . 60 17 87

o . ' 55 18 .93 . 10 - 25

19 . - 87 0 _ 80 20 : 93

5 . . 15 21 100 ' 0 45

Per.cent Mortality Rice Stem Brown Ri ce Borer ~ Pl ant hopper.

,Gre'en\‘lfei ce Leaf- Exanple (38 ppm (600 ppm hopper (600
Cppm 2 S 54 0 . 15 23 93

0 - 10 24 100 0 15 26

80 38 _ - 40 27 100 0

65 28 93 75. 60 c) Rice Leaffolder or

Rice Leafroller - Cnapthalocrocis nedinalis (Guen.) Five rice |eaf blades
“(variety Kinmaze) were soaked for 3PABE¥ogds in a test solution containing
100 ppm of active ingredient of the conpound of exanple 4, prepared from
10% aqueous flowabl e preparati on of the conpound. When dry, the rice bl ades

were cut and placed on noist filte ep&q&rM' i Petri dish and - infested with
five third instar rice | eaf : was :

deternined 6 days-af t eRiceBtent at i on BrowhHRiceonpound gave 100% control ,

i.e., all larvae Borer ‘Planthopper Green Rice
Example (38 ppm) (600 ppm) Leafhopper (600 ppm)
1 87 0 15 |
| 2 100 5 40
N 3 80 5 45
4 100 0 65
5 100 0 25
6 93 5 15
7 100 0 15
8 80 0 75
9 . 87 10 30
10 . 87 10 88
o 13 100 | 5 - 98
| \_ 14 i L 73 ' .0 ' | .l 15
15 8 10 25
1. 7B Y T 60
17 e o 55
18 3 - 10 SN %
1 . w g | B )
20, 9 R -
21 10 . o 5




had died. d) Rice StemBorer - Chilo suppressalis (Wk.) - Systemc R
activity. Rice plants (variety Nippon-bare) in the 7-8 | eaf stage were-
grown in 1/5000 are \Wagner pots. - Conpound of exanple 4 fornul ated as
239.7 grans per |liter aqueous flowable (2F) preparati on was i nt roduced
oRto the 3 cm deep water. surface in these pots to provide a concentration
equi val ent to 1200 gm (a.i.)/ha (hect are). Eight days after treatment exth
pot was infested with 30 first instar rice stemborer |arvae. Ten days
after infestation, the plants were exanined for the presence of live:

| arvae. The percent control averaged over two replicates is shown and
reflects correction for natural nortality as per Abbott's formulal. The
conmpound of exanple 4 resulted in 97 percent nortality. (corrected). e)
Sout hern Arnmyworm - Spodo terawi-téiﬁm{aﬂg@n‘aner) - foliar application.
Leaves were pl aced on noi stened pieces of TrTter paper 1n Petri dishes. The

| eaves were then sprayed. vmth a 600 ppm sol ution .of "a test conpound using a -

rotating turntable an dto dlshes were then infested with
10 third instar Iarva er hern . and t he_di shes were cover ed.
~ The percent iﬁ thﬁ arny ffat i ons. %?@&@%Lﬁ@fned 96 hours

after treat alu are b scaleo I n which
0 equal s no |V|ty and 100 equal s totaI kill. [err] Abbott WS., A
Met hod of Corfffuti ng t he ectiveness-o¥. an Insectici.delST. Econ Ent onol :
18 (2): 265-287 (1925). g3 0 10

24 100 0 15

26 & 38 40

2 . 100 0. . 65,

8 . 8 .75 g

) Rice Leaffqldef or Rice Léafrol_ler --Cnapthalocrocis medinalis
(Guen) . . ;

Five rice ieaf bla-.des. (variety Kinmaie) were soaked for 30
- seconds i In a test soluuon containing 100 ppm of acnve mgredxent of
the compound ‘of example 4, prepared from 10% aqueous flowable _
preparation of the compound. When dry,. the rice blades were cut and , U |
placed on moist filter paper in a Petri dish and mfested with five third |
" instar rice leafroller larvae. The percent control was determined 6 days

after mfestanon and the compound gave 100% control, i.e., all Iarvae
had dxed

d) 'Rlce Stem Borer - Chilo suppressalis (Wik.) - Syét_emic activity.

Rice Pla.nts- (variety Nippon-bare) in the 7-8 leaf stage were .
grown in'1/5000 are Wagner pots. -Compound of 'exantple' 4 formulated
as 239.7 grams per liter aqueous flowable (2F) preparation was

KR



l.e. X,- Y Xx 100 = %corrected nortality X where X = average % alive in the
untreated check replicates and Y = average % alive in the treated
replicates. . Conpounds of .exanples 1-33, 35-69, 71-76,78-93,95, 97-252
and 254-257 all gave 100 percent control; the percent control of exanples

34 and 70 were 10; exanples 77 and 94 were 90; and exanples 96 and 253 were
- 30. Ts activity agai nst Sout hern armyworm a-Lepidoptera, is considered
indi cative of activity against rice Lepidoptera in view of the data
presented in Table 3. Toxicol ogy Exanples A portion of the conpounds used
in. this invention were tested to determne their toxicity against several
different species of animals. The procedures and their results are given
bel ow. All these results are indicative of lowtoxicity. a) Ames Test

Several of timraduged ot hescm éeﬁbewﬁ ' ' in the
Anes Test, am crobial nut a}geniccirk% asSgﬁﬁgmcgq%qggﬁgﬁirﬁé%?zéfgsted
agai nst. Sal fRAfENtRtIoRRqUValentie ﬁm gm (pA.)Yhadhedtare)s Hight da8afierl TA 100

according to S04 | b et al., "Methods for
Det ect i ng Catrr%?ﬁ%%gr)ls awg %g‘i"ﬁgé% Vﬁhﬁ@@él‘%ﬁ%ﬂ%ﬁ TBm M cr osone
Mut ageni ci t ylafeae.” Teh ddyisadftarinResion; the Plantd4erdel 8Erined ¥or the! 0sonal
extracts were S-9 |i ¥ﬁr elxt ract_fractions from Arocl or 1254-induced rats.
The ni cr osonijesence of live larvae. The percent control averaged over two
;'eplicates is shown and reflects correction for natural mortality as per
Abbott's formulal. The compou;_td of example 4 resulted in 97 percent

o mortality (corrected).

e) Squthern Armyworm - Spodoptera eridania (Cramer) - foliar
application. - ' ' -
Leaves were placed on moistened pieces of filter paper in Petri .
| dishes. The leaves were then sprayed with a 600 ppm solution of a fest
compound using a rotating turntable and allowed to dry. The dishes
were then infes;ed with 10 third instar larvae of Southern armyworm
and the dishes were covered. The percent mortality for the armyworm’
evaluations were determined 96 hours after treatment. Evaluations
_ . arebased on a scale of 0-100 percent in which 0 equals no activity and
N\, - 100 equals total kill.

. .1 Abbott, W.S., A Method of Computing the Effectiveness of an
Insgctlcxde. . Econ. Entomol, 18 (2): 265-267 (1925).

ie X-Y x 100=% corrected mortality
: X. ' '

where X = average % alive in the untreated check replicates and

Y = average % alive in the treated replicates.

LT | .



extracts were tested wth a positive control, which was a conpound whose
mut ageni ¢ activity required netabolic activation prior to use. The purpose
of the positive control which was run with each assay, was to ensure that
both the organismand the S 9 liver extract were functional. The maxi mum
comcentration of the test conpounds was 5,000 m crograns of active .

i ngredi ent per plate. Exanples 1, 2,4, 6-9, 14, 15,17 and 19 were test &Y.
and all tested negative, i.e., denonstrated no mut ageni ¢ activity. b) Rats,
Oral Toxicity The acute oral toxicity of exanple 4 was assessed in nale
Crl:CD BR rats. The solid test substance was dispersed in corn oil and
adm ni stered as a single oral dose by gavage (20 m/kg) to a group of 10
mal e rats at a dosage of 5.0 gmkg. A control. group of rats received corn

oil. in the sanmeCompeun ds'l'béexaanplesar-ss , 3669, 78] P8-93495lmysp5oThey r at or al
fifty percent of the rats) for both

Eafi;:r{ﬂ égeaag%‘&gzimgﬂ&eﬁigﬁahé&@@ ﬁ’@esﬁr%hsenﬁsl pt examples 3m of body
wei ght . EXana!7sw. 3reﬁ‘)%xlﬂ1\g§sﬁaﬁ&@4 ee&?@a gosa é;lgpgé%gta nner except

a single dose of 10 m’/k s adm ni st g was used
and there Were30.male rats pér group. Al .of these .conpounds have rate oral

[err] val ues of gteater. than, Rats, Dermal Toxicity The acute
der mal toxi Ci ty‘Iglf E&%ngalrwggog@ygggg YWORRY 8 lgpidepten® sats. ‘The test:
subst ance, coméideRiEthdicitivdof 286w hgﬁnﬁing e‘ﬁ%dofi‘@?a MRS DeliRet NE

clipped intact- skin of six male rdats-at a
data presented in Table 3.

_ v
Tox1cology Example _
A portion of the compounds used in this invention were tested

to determine their toxicity against several different species of animals.
The procedures and their results are gwen below. All these results are
indicative of low tox1c1ty

a) Aines Test - :
Several of the. compounds used in-the. present invention were
tested in the Ames Test, a. microbial mutagenicity -assay.  The - -
. compounds were-tested against. Salmonella typhimurium strains TA ' )
1535, TA 1537, TA 98'and TA 100 according to the procedure described \./
..by Ames, et al., "Methods for Detecting Carcinogens and Mutagens .
with the Salmonella/Mammaliam-Microsome Mutagenicity Test",
Mutation Research Ql_ : 347 (1975). The microsomal extracts were S-9
liver extract fractions from Aro'clor 1254-induced rats. The .microsomal

extracts were tested witha positive control which Was a compound . -
whose mutagemc activity required metabohc activation prior to use. .
" The purpose of the positive control which was run with each assay,

was to ensure that both the organism and the S-9 liver extract were

i<



5.0 gm,kg body weight. The application sites were covered with inpervious
cuffs foor a period of 24 hours, after which the cuffs were renoved and the
sites wiped with water-soaked paper towels. A control group of six male
rats were wapped with cuffs in the sane  manner but received no test
substance. The rats were observed for 14 days. The rat acute dernmal [err]
for eXanple 4 was greater than 5,000 ng/kg. Exanples 1, 2,6-9, 14,15,17 and
19 were tested in the sane manner except the dose of these conpounds were
200 nmg/ kg. Al had [err] values of greater than 200 ng/kg. d) Bobwhite
"Quail Exanple 4 was tested to determne the lethal dietary concentrations
heeded to kill 50% [err] of Bobwhite quails. The conpound was adni ni stered
in the diet to groups (10 per group) of young quail (13-14 days old) at
concent r at i duscidénai 2The MaximwHcorzesiatianofstheORsp pompotinds wagr edi ent

for five da ol L owed hree days ,of .feedi a contrql djet (recovery .
phase). The)é?:0 t%‘fr\ggﬁ?ﬁgg%ﬁﬁﬁv%gh%ﬁg{eéﬁpﬁfﬁg@e(}g@ﬁ%ﬁlﬁfg'gf%ﬁg' of ten _
quai | s each.140ps, eI and 19 Swére'tesiatad AlY teshdd h&g%é,ﬁze.,adﬁnéﬁs&?ﬁeaf -
i ntoxication were made daily. No nortalities re recorded in the test

groups for MemuBaAgeniSRIViBianpl.e 4 or control groups throughout the
study. The 8 day dietary [err] of exanple 4 was determined to be greater

t han 5,000 ppm active ingredient. e) Mllard Ducks The conpound of exanple
4 was tested to @9tRats, Oral ToxikRyr] in a - - '

The acute oral toxicity of example 4 was assessed in male Crl:.CD |

\ BR rats. The solid test substance was dispersed in corn oil and
~ administered as a single oral dose by gavage (20 ml/kg) to a group of 10
male rats at a dosage of 5.0 gm/ kg. A control group of rats received
corn oil in the same manner. The rats were observed for 14 days. The
rat oral LDsg (lethal dose required to kill fifty percent of the rats) for
" both examples 1 and 4 is greater than 5000 mg of compound per
kilogram of body weight, - | S |
~ Examples 2, 6-9, 14, 15, 17 and 19 were run in the same manner
. except a single dose of 10 ml/kg was administered, a dosage of 500
mg/kg was used and there were 6 ma-ie rats per group. All of these
". compounds have rate oral LDsg values of greater than 500 mg/kg.

©) Rats, Dermal ToSc_icity

‘The acute dermal toxicity of Example 4 was assessed in male
Crl:CD BR rats. The test substance, moistened with 0.85% saline (1:3.
w/v), was applied to the clipped intact skin of six male rats ata dose of
5.0 gm/kg body weight. The application sites were covered with
impérvipus cuffs for a period of 24 hours, after which the cuffs were
removed and the sites wiped with water-soaked paper towels. A

control group of six male rats were wrapped with cuffs in the same

s



ten-day dietary study of Mallard ducks. The test was run using the sang
procedure as for the Bobwhite quail except the ducklings were 7-8 days‘old,
Two ducks fromthe group fed 5,000 ppm of exanple 4 died. The 10 day
dietary [err] of exanple 4 was greater than 5,000 ppm active ingredient._f)
Daphni a magna The susceptibility of Daphnia nagna a water flea, to exar le -
-4 was neasured in 48 hour static water toxicity tests. The study was. o
conducted in vessels each having a different concentration of the test
conpound, al so included were water and solvent, 0.5 ml. per liter of _
di met hyl formam de, controls. Exanple 4 was tested at concentrations of 1.0,
1.8, 3.2, 5.6,10,18, 32 and 50 ppm The tests, including controls, were run

i n duplicateg, Tenb(c‘J}&phni,ds were introduced to each vessel. Concentrations
of test com5 received mo testisubstance. rEseirdtedvire sbeeivsd Rid ff €. The 48

hour ef f ect daps. CPRE e8¢ A&R{t vecsan ef fect on 50% of the daphnids was
estimted to %se for'exa&rr%?e A g-}g'sﬁéof%'%agn I4WAs greater thans5,000e. , bet ween
1.0 and 3.2mgfkg, g) Rai nbow Trout and Bluegill Sunfish The static water -

96- hour acute toxicity o rgi nbow trout (Salno gairdneri) and bl uegill
sunfish (Leponmis P%e@tifrzu P 18, Beddranel 19 wese tested i deslsaibe St udi es were
conduct ed amhaffEf erédpttl f Q.56 .0, 1.8 3.2,5.6 and 100 ng/l of
‘exanple 4 wth ten fipgﬁhg@esgc cht.“g’%’eL p‘e‘P“&B‘%%é*Fﬂr?&BPéﬁg/ls&céfit hade 100 ny/|
concentrati SmWﬁl@nSﬂégrea.mrthmzoqmgqage. Concentrations of exanple 4 of
1.8 ng/l and higher resulted in a precipitate. The studies al so included
wat er controls and solvent, .~ LT : '

d) Bobwhite Quail . - - -
| Example 4 was tested to détermine the lethal dietary o

concgntrations needed to kill 50% (LCsg) of Bobwhite quails. The

compound was administered in the diet to groups (10 per group) of

young quail (13-14 days-old) at concentrations of 312, 625, 1,250, 2,500

and 5,000 ppm active'ingrgdient for five days followed by three dayé of

feeding on a control diet (recovery-phase). -The control population

consisted of five Separate groups.of ten quails each. Observations for

mortality , moribundify,— and signs of intoxication were made daily. No

mortalities were recorded.in the.test groups for the compound of-

example 4 or control groups thi'oughout the study. The 8 day dietary

LCso of example 4 was.determined to be greater than 5,000 ppm active | A
- ingredient. ' a o | |

) Mallard Du.cks-

The compound of example 4 was tested to determine its LCsp in-a
ten-day dietary study of Mallard’ ducks.- The test was run using the
same procedure as for the Bobwhite quail éxcept the ducklings were 7-8
days old. Two ducks from the group fed 5,000 ppm of example 4 died.
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‘dimethyl formamide at 0.1 ng/l, controls each with ten fish per vessel
Thirty 'mnutes after the test conpounds were added to the chanbers, the
fish were addeg by random.assi gnment. The 96 hour [err] val ues for
exanple 4 for both rainbow trout and bluegill sunfish were greater than 100
g/ I*, Exanple 4 was al so tested against carp and exhibited | ow toxicity.
The i"tSect i ci dal conpounds used in the present invention nmay be used in | ow
dosages in controlling pests. The dosage depends on a variety of factors,
for exanple,- the substance used, the kind of pest, the fornulation used,
the state of the crop infected with the pest and the prevailing weather
tonditions. In general, for the control of pests in rice, a dosage
corresponding to from about 10 gm to about 10,000 gm of the active '
subst ance pekhat@ daydlietayy M:s'uggdxamplé4Masegreaterﬁhalgﬁ)omqapahca;:tive, 000 gm
per hectare .?‘f %%epgc-tive substance i's preferred. The conpounds of Formula
I can be uti'PEXEUPH the form of conpositions or fornulations. In these
conpositions and fornul ations, the active substance is m xed with

conventional inert éi . €., plant conpatible and/or pesticidally inert) |
dil uents or exterfd olid carrier material or liquid carrier
material of the tgspe _usabl.e..in: ventJd onal conpositjions or forml ations.
If desired, * adj m%ﬁﬁié?k}f’ﬂl%mggﬁ%ﬁ gﬁ?’st,o AMBIEFm agent s
and anti dri fwasigenisaredin 48 houbstatithie doxikitytedes The stedPpasad i ons and
~formul ations are -aqueous sol utions and di sperSions, dusti g owders,
- granul es, oi qopdusted in yessels pach béﬁm %.@feMtCQQFeWﬁ%. thevwesdrs,
enul,si i abl &dB6aRA] 256 IncluldiRRLRS wabdd drid sbIVERE 0.5 T, Pel Hier 8F7 OO
dimethylformamide, controls. Example 4 was tested at concentrations
of 1.0, 1.8, 3.2, 5.6, 10, 18, 32 and 50 ppm. The tests, including controls,
were run in duplicate. Ten daphnids were introduced to each vessel.
. Concentrations of test compounds of 1.8 mg/! and higher resulted in a |
~ precipitate. The 48 hour effective concentration to have an effect on -
50% of the daphnids was estimated to be for example 4 close to its
solubility limits, i.e., between 1.0 and 3.2 mg/1.

~ 8) Rainbow Trout and Bluegill Sunfish - ' o
. : . The static water 96-hour acute toxicity of raiinbow h'out (Salmo
\ | gairdneri) and b‘luegill sunfish (Lepomis macrochirus) to example 4 |
' : --was determined. The studies were conducted at concentrations of 0.32,
" 0.56, 1.0, 1.8, 3.2, 5.6 and 100 mg/1 of example 4 with ten fish of each type
per concentration, 'ex'_cept the 100 mg/1 concentration which was run in
triplicate. Concentrations of example 4 of 1.8 mg/1 and higher resulted
in a precipitate. The studies also included. water controls and solvent,
dimethyl formamide at 0.1 mg/1, controls each with ten fish per vessel.
Thirty minutes after the test compounds were added to the chambers,

the fish were added by random assignment. The 96 hour LCsg values

3%



conpositions and fum gating candl es. Conpositions and fornul ations are
prepared in a known nmanner,*for instance by extending the active:- conpounds
wi t h conventi onal dlsper5|ble i quid:-diluent carriers and/or dispersible
solid carriers optionally with the use of carrier vehicle assistants,
e.g., conventional surface-active agents, including enulsifying agents; "
_and/ or dispersing agents. The conpounds used in the present invention Ruy_
be enpl oyed alone or in the formof mxtures with one another and/or with
such solid and/or liquid dispersible carrier vehicles and/or wth other
known conpati bl e active agents, especially plant protection agents, such as
ot her arthropodicides, nematocides, fungicides, bactericides, rodent.icides,
herbicides, fertilizers, grow h- regulatlng agents, synergists, etc., if

desired, orforrexahqplédrmrdfoth&hinw #oud AXATBL Q{i{i‘ﬁ ecific
applicati or&ﬁnzﬂg, the efrom such as sol utli or%[gﬁp s%lgﬂ\geé%fg%g si ons,
powders, anules whi ch are thus ready for use. In the

conposi tions of actl ou is generally
present in an an%%%?pgeﬁ‘gstandg%ﬁgfqg& ﬁ%@aéngﬁﬁggéw&@mfﬁnd 99
Xt res Lul s abL e for ey oepaaidsased i the pledid Koty ifh

cont enpl at §f§gu} %‘Wﬂ%ﬂg@rﬂ@ eariralling pestsuithe dogagesdeperids Gxnaam)unt -
subst ant i aldané}ytdpqg&oapqg{. eQanggel tﬂggﬁg%}gr@%ggi g gtﬁ'ﬁ‘i% pr ef )e@ zéllrolay he

bet ween abaqut 001 percent an percen
present i n\femﬁué#fl%ﬂsedmmsctatemfehhaldmpdﬁMSed Witlf the pest and the

prevailing weather conditions. In general, for the control of pests in \J
rice, a dosage corresponding to ﬁom about 10 gm. to about 10,000 gm of
the active substance per hectare may be used and from about 50 gm. to
-about 1,000 gm. per hectare of the active substance is preferred.
The compounds of Formula I-can be utilized in the form of
compositions or formulations. In these compositions. and
formulations, the active substance is’ mxxed with- conventlonal inert -
(i.e., plant-compatible and/or pesticidally inert) diluents or extenders
such as solid carrier material or l-iquid carrier material of the type
usable in conventional compositions or formulations. -If desired,

adjuvants such as surfactants, stabilizers, antifoam agents and antidrift

agents may also be combined. Eﬁcamples of compositions and ; - /

...- formulations are aqueous solutions and dispersions,’ dusting powders,
granules, oily solutions, oil dispel_'sions; pastes, wettable powders,
emulsifiable concentrates, flowables, baits, invert emulsions, aerosol
compositions and fumigating’ candles. ‘Compositions and formulatibn's
are prepared in a known manner, for instance by extendmg the‘active
compounds with conventional dispersible liquid diluent carriers -

and/or dispersible solid ‘carriers optxonally with the use of carrier

9



whi ch conprise m xtures of a conventional dispersible carrier such as (1) a
dispersible inert, finely divided carrier 'solid, and/or (2) a dispersible

carrier. liquid such as an inert organic solvent and/or water, preférably.
‘including a surface-active effective anmount of a carrier vehicle assistant,

=

(e.g.;7 :a surface-active agent, such as an emul sifying agent and/or a
giSpé?ﬁing agent), and an anount of the active conpound which is effective
for the purpose desired. The active compounds can be applied as sprays by
met hods commonl y enpl oyed, such as conventional high-gall onage hydraulic
sprays, |ow gallonage sprays, ultra-low volune sprays, airblast sprays,
aerial sprays and dusts as is known in the art. The active conpounds can
al so be strewn nmechanically or by hand as dusts or granul es. Furthernore,

the present vehicletassistams) a/ghl cirfentiBhADSkerfate-a6tie& hi¥lsy indlhlir}.
conbating or coptrolling pest whi ch conprise applyrng to at | east one of
(a) such pesﬁ@“&h‘&“{‘&)ﬁgﬁﬂ /rQé'scbéﬂ%Flsmﬁ a8@MBat thereof (i.e., the |locus

|5 to be orown) ol uh RaRREls aRFIDUR bRIeRE Svaliaafl) A Shdighed  ©ToP
pesti ci dal | yalehé ertinvihediooomof miktires witl bneudrthec ahdgor wvifiosach of the
“be roal i zeq, e e/ Sl dspessible Gorier HeRIPAR /T PR POSFar nctive
Such 1 act or Sty eRpUIE At Te Al CEpaRAL Bt AbeiPhat) on, ar ea
to be treat esfichtaspethenfarflaopediddes; neomatocides,fumgicides teetericided, est at i on.
TrLe/ref ore, i%dse%%%ixd’gs, &t Eigi’deisf feix'tsﬂizeré, growth-regulating agents, |
' synergists, etc., if desired, or in the form of particular dosage
preparations for specific applications made therefrom, such as
_solufipns, emulsions, suspensions, powders, pastes and granules which
are thus ready for use. . )
In the compositions of the-pres'e‘n-t inv_entiOn the active "
- compound is generally present in an amount substantially between -
about 0.0001 pe'rcent' and 99 percent by weight and preferably between
- about 1% and 75% by weight. Mixtures suitable for direct application or
field application genéral-ly contemplate those in which the active
_ coxhpound is present in an amount substahtially between about 0.0001
~ percent and 5 percent, preferably between about 0.001 percent and 3
.. percent, by weight of the mixture. . o
 The present invention contemplates overall compbsitioné
which comprise mixtures of a conventional dispersible carrier such as
(1) a dispersible inert, finely divided carrier solid, and/or ) a
dispersible carrier liquid such as an inert organic solvent and/or water,
preferably ihcluding a surface-active effective amount of a carrier

vehicle assistant, (e.g., a surfaqe-active agent, such as an emulsifying



possible to go above or below the aforenentioned concentration ranges. In
addition to the aforenentioned ingredients, the preparations, according to_
the invention, may al so contain other substances commonly used in, :
preparations of this kind. For exanple, a |ubricant, such as cal cium
Steearate or nmagnesi um stearate, nmay be added to a wettabl e powder or tggg
ntxture to be granulated. Furthernore there may, for exanple, be ad
"adhesi ves" such as polyvinylal cohol, cellulose derivatives or other
colloidal materials, such as casein, to inprove the adherence of the
pesticide to the surface to be protected. The conpounds of the invention
are al so useful to control insects in seeds, generally by applying an.
ef fective anmount of the conpound to the surface area of the seeds to be

el iy e g D) ek oY AoRE R M P ot and
formul ati o H@Bﬁéa't"gt ich is ef FRS%Wﬁefgértge ipwrpase desimed. al so i ncl ude known :
b o A e L MERRE]  ToeTELdas L o
conbat i ng ¢qmmnlyrdxepkz}tedptsuch asi conventiondl Megliedileanps 'l@?ﬁaﬁﬁ@' ying an
| nsecti ci dsa ys,alow ggllonage sprays, ultra-low-volume sprays, airblast sprays,

aerial sprays and dusts as is known in the art. The active compounds

can also be strewn mechémically or by hand as dusts or granules.

Furthermore, the present invention contemplates methods of !
selectlvely killing, combatmg or controlling pests which comprise |
applying to at least one of (a) such pests and (b) the corresponding
habitat thereof (i.e., the locus to be protected, for example, to a growing
Crop or to an area where a crop is to be grown) a correspondingly
combative or toxic amount (i.e., a pesticidally effective amount) of the
particular active compound of the mventton alone or together with a
carrier vehicle as noted above. - N B

It W1ll be realized; of course, that the concentratxon of the -
partlcular active compound utilized in ‘admixture ‘with the carrier’
vehicle will depend upon such factors as the type of equxpment
employed, method of application, area to ‘be treated, types of pests to be . U

. controlled and degree of infestation. Therefore, in special cases, itis =~ =
possible to go above or below the aforementtoned concentration
ranges.
In addition to the aforementloned ingredients, the preparations; .
- according to the invention, may also contain other substances '
commohly used in-preparations of this kind: For example, a lubricant,
such as calcium Stearate'ot' mag‘hesium stearate; may be added to a -

wettable powder or to a mixture to be granulidted. - Furthermore there

T




compound of the fornula: [err] wherein Ris tert-butyl or neopentyl; Ais
2-pyridyl, unsubstituted phenyl or phenyl substituted with 2- or 4--halo,
2,3- or 2,6-dihalo, 4-[err]alkyl, 2,3-di[err]alkyl, 2-[err]alkyl-3= hal o,
2- hal o- 3- [err]alkyl 2,3-di [err]alkoxy or 2- or 3- [err]al koxy; A -is

1-.net hyl et henyl , unsubsiituted phenyl or phenyl substituted with 2-, 3-, or
4- hahd® 3,5- 3, 4- or 2,4-dihalo, 3-[err]alkyl, 3,5-di[err]alkyl, 3- [err]
C2)a|kyl-5-ha|o or 2-halo-5-[err]al kyl; provided that when Ais
unsubstituted phenyl, 2-hal ophenyl or 4-halo phenyl, A is not
~unsubstituted phenyl, 2-halo phenyl, 3-hal ophenyl or 4-halo phenyl; and
when A is unsubstltuted phenyl , A |s additionally not 2,4-dihalo phenyl or
3,4-dichloro n and when A is 4-hal ophenyl, A" is not 3,4-

di chl or ophe® Jér @W?rl‘?médﬁd "@dh@wesjrmhmscpblywmﬁam@bl e salt

t her eof ,. optu P18l tiogna rising
agr ononi cal 'y acceptelr% e%&%?&é%ﬂ%%’ é‘i‘ate{lal%#?gﬂ%sg%mgon ce plants,

or rice see(tnprme&leadha'enhebetlﬂé ﬁ&stﬁ@dbl!mth@siﬂfl‘aﬁg' to 'b%%er@c@é& ol
grown or are gro e _nethod of claim1l wherein Is tert-butyl; A

h

i's 2-pyridyl, ﬁ%‘ﬁs‘fqnf‘ﬂ?’éﬁl $REthe inyensiomare alsgsusaful é@lcmtmlz- or 4-halo,
23 fo ?]’“%Sﬁ*iil*‘%sxeé%?%&fﬁﬂfﬂv AV P AR U e pieny|
or phenyl so@RpPouRdetd dmrkce&rea of the ftlds, todbebtreated: Tis #ndy Behal o,
3-[err]alky% oiﬁi-}.d al k -[err]al kyl -5-hal o or
2-hal o- 5- [ effSRRYFIE aENH}&) Sopmendn the-arrsugh as slurrymg,
a@nom cal hdalﬁﬁgeﬂhé’@ﬁg s‘-jﬁ!a&rmtg'ﬁ{&ﬂf.e like.

Compositions and formulations accordmg to the present -

invention may also include known pesticidal compounds. This

expands the spectrum of activity of the preparations and may nge rise
to synergism.

Ly
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3. The nmethod of claim?2 wherein A is unsubstltuted phenyl or phenyl
substituted with 4-halo, 4-[err]al kyl, 2, 3- dl[err]alkyl or 2, 6 di hal o; and
A" is phenyl substituted with 2-hal o, 2,4-dihalo =TerrfatkH—oer—
3,5-di[err]al kyl; or an agrOnonicaIIy-acceptabIe 4__ The .
met hod of claim3 wherein-Ais phenyl substituted pm MEW ll! et hy |/
2,6-difluoro or 2,3-dinethyl and A craIrpgenyl substs hl or oY
2,4-dichloro, 2-chloro-4-fluoro, 3-methyl or 3;5-dinethyl; or an
agronomi cal | y-acceptabl e salt thereof. 5. The nethod of clai m 4 mhereln
the conpound is, 1-(3,5-dimethylbenzoyl)-2-(4-ethylbenzoyl)-1-tert-

but yl hydr azi pe, 1; ( y WelcTpvs )3

l-tert- butyhydra2|h§eq§59 B?egéﬁé% eﬁ?%%% IHEQ il )in rice,

net hyl behioh| pethodr pomsnﬁdlamlwéngla@m%%%dally active
fIuorobgaﬁﬁghﬁdzbgeaggy@b§mhght but yl hydrazi ne or 1-(2-4-

di chl orobenzoyl)-2-(2, 6-di fl uorobenzoyl)-1-tert-buty- Ihydra2|ne 6. The
met hod of any one of clalns 1 to 5 wherein the active conpound is applied
to afield, in which the rice isgrowing or is KD be grown, at a rate of 10
grans to 10,000 grans of th actﬂ e cqﬁpoqu_ggtz ectgre. 7. . The method of
claim 6 wherein the active ¢onpound is appljed to the fleld at a rate of 50
grams to 1,000 grans of the active conpoun® per hectare. 8. The nethod of
any one of the preceding clainms wherein the insects are menbers of the

i nsect orders Lepidoptera and-Honoptera. 9. The nethod of claim8 wherein
t he ,nsy@p;e&pe&»ygatert—butyl or neopentyl :

A is 2-pyridyl, unsubstituted phenyl or phenyl subshtuted with 2- or 4-
halo, 2,3- or 2,6-_dlhalo,_4-(_C1 -Cplalkyl, 2,3-d1(C1-C2)a1ky1 2-(C;-Cplalkyl-3-
halo, 2-halo-3-(C1-Cpalkyl, 2,3-di (C;-Ca)alkoxy or 2- or 3- (C;-Cplalkoxy; A'
is 1-methy1ethenyi, unsubéﬁguted phenyl or phenyl substimted with 2-, 3-,
or 4-halo, 3,5- 3,4- or 2,4-di_ha10, 3-(C1-Cpalkyl, 3,5-di(C;-Cplalkyl, 3-(C;-
Ca)alkyl-5-halo or 2-halo-5-(C;-Ca)alkyl; provided that when A is
unsubstituted phenyl 2-halopheny1 or 4-halo phenyl, A’ is not

N~

unsubstituted phenyl 2-halo phenyl, 3-halopheny1 or 4-halo phenyl and

when A is unsubstituted phenyl, A’ is addmonally not 2,4-dihalo phenyl or

3 4-d1chlorophenyl and when A is 4-halophenyl, A' is not 34-

dichlorophenyl or 4—methylpheny1 or an agronomically-acceptable salt

thereof, optionally in a composition additionally comprising an , _ U
‘agronomically acceptable diluent or carrier; to either growing rice plants, or

rice seeds, or an -area Where or a medium in Which rice plgnts are to be

gTOWN Or are growing.

2. The method of claim 1 wherein R is tert-butyl; Ais 2-pyr1dyl
unsubstituted _phenyl or phenyl subst1_tuted_ with 2- or 4-halo, 2,3- or 2,6-
dihalo, 4-(C;-Cpalkyl, 2,3—di(C1 -Cz)al_kyl, 2~(C;-Cplalkyl-3-halo, 2,3-di (C;- _
Cy)alkoxy or 2-halo-3-(C1-Cé)alky1; A' is unsubstituted phenyl or phenyl
substituted with 2-,3-, or 4-halo, 3,5- 3,4- or 2,4-dihalo, 3-(C;-Cpalkyl, 3,5-
di(C;-Cplalkyl, 3-(C; -Calalkyl-5-halo or 2-halo-5-_(C1 -Cz)alkyl, with the

proviso of claim 1; or an agronomically-acceptable salt thereof.

A



~stemborers or rice leaffolders or green rice | eaf hoppers. 10. The use
of a cohposition conprising an insecticidally active conpound as ' '

any one of claims 1 to 5 and an agrononically acceptabke’
conbatjng insect infestation in rice. 11. The use of a mmﬂ“! Wm’”m
aly *

conprising a carrier acceptable for use on rice and an in3ecti ™
effe(‘sbfve amount of -a conpound of the fornula [err] wherein Ris tert-

butyl ¢ t ' ' : L.Luk-ed. h I
subet i tut oa S tn 15 U] S ST 3 Wherd R kbbbt Bhenfl o TP

2, 3- di [ erphelyk yhbstitulted mith Wyhals; £HCp-Colalkpl, 0;33diK €1 -Qpdlkyl or 263-di
[err]al koxy or 2- or 3- [err]al koxy; A’ t hyl et hen unsubsti tuted

k is 1-ne |,
phenyl ordibakosandsibistphenydsubtuted with 2-halog 24clibale BICACalkyl

el o BEAR PRI or s Seoh bRl idoep GRISHAL Phr " ner s O

2-hal ophenyl 4ar 41 IngdtRdty/ |0 £ Acldfm MPlwhi@seDStAt 18 eghoRgny!, 2-halo

henyl, 3:hal. | .ar. 4. halo phepyl :. and when. A | bstituted phenyl,
RICTL AR bt InGeRel o Hetuf T ettt cpRenyl - and whon A
i s 4- haldg@heliplethdl iand @' 3isgl-phery brsybstitubed wbeh hgkphtoyb, or an
' | Q- { - f [ ] t i tati [
e OTF A AR 2 S itedo St foro, D AICERPL' 0F, 3B mpBhE R %0 10 b
pyri dyl @iy Rgnonamitphiyyacespiribg| salibstheneefi.with 2- or 4-halo, 2, 3-
or 2,6-dihal g, 4- [19d Imd&¥dd &£ eLaiRl 4] @hkyébin2eher Edmpblivh- 3ghal o, 2, 3-di

R g e L T W
3,5¢ butylhydrazine, 1-(3-methylbenzoyl)-2~(2,3-dimethylbenzoyl)-
l-tert-butyhydrazine, 1-(3,5-dimethylbenzoyl)=-2-(4-
methylbenzoyl) -1-tert-butylhydrazine, 1-(2-chloro-4-
fluorobenzoyl)~2-benzoyl-lfggggébutylhydrazine or 1-(2-4-

. dichlorcbenzoyl)-2-(2,6-difluorobenzoyl) ~1-tert-buty-
. lhydrazine. - | L
6. ' The method of any one of claims 1 to 5 wherein the
active compound is applied to a field, in which the rice is
gfowing or is to be'grown, at a rate of 10 grams to 10,000
grams of the active compound per hectare.
7. The method of claim 6 wherein the active compound
is applied to the field at a rate of 50 grams to 1,000 grams
W of the active compound per hectare. _ _
8. The method of any one of the preceding claims
wherein the insects are'membérs of the insect orders
..Lepidoptera and Homoptera. S

9. The method of claim 8 wherein the insects are rice
stem borers or rice leaffolders or green rice leafhoppers.

o
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diferr]al kyl, 3-[err]alkyl-5- halo or . 2- halo 5- [emrﬁ‘he provi so
of claim23; or an agronomn cal’l y-accéptable salt m e use
according to claim12 wherein A is phenyl or phenu mmlu"mm”m
4-hal o, 4-[err]alkyl, 2,3-di[err]alkyl or 2,6-dihalo;* ' enyl
substituted W|th2halo 2, 4-di hal o, 3[err1alky| or 3,5-diferr] .

[errlal kyl: #0d aFhente ofd bgnmmamrammpw ng antnasegicidally activée use \("

according to cl aiym n_t he g

di met hy| bEBHPH -5( i%@’“ ‘ﬁ@ M ERY SIS qagle*ﬁg16§t531/?‘51§3?‘aa§’°“°%°?1?

met hyl beng aae(c%rﬁeﬂfdmédmbmignwe)ct infestatiohih yidey dr azi ne 1- (3, 5-

di net hyl benz ¥ 2-(4- nethylbenzoyl) 1-tert-butyl hydrazi ne 2-chl or o- 4-
f | uor obenzoyli- 2- Theaisgiaf 4, ePBHOLHON 5@?%’%4)6??!%%59?3#@ f Ys€ 2, 4-

di chl or obgnzoud §r 4 drlirlediGihURYy VRROAQY latrichirdtode 4 P&E\lﬂoﬁ%ﬁr@fzﬂ'&e
formula _
o 0
A-— 8 ~NH-N —(‘§ -A"
A |
wherein R is tert- butyl or neopentyl and A is 2-pyridyl, Linsubsfituted
phenyl or phenyl substituted with 2- or 4-halo, 2,3- or 2,6-dihalo, 4(Cy-
Cp)alkyl, 2,3-di(Cq-Ca)alkyl, 2-(C-Cp)alkyl-3-halo, 2-halo-3-(C;-Cp)alkyl, 2,3-di \J
(C1-Caalkoxy or 2- or 3- (C1-Cplalkoxy; A’ is 1-methylethenyl, unsubstituted
phenyl or phenyl substituted with 2-, 3-, or 4-halo, 3,5- 3,4- or 2,4-dihalo, 3-
(C1-Cplalkyl, 3 5—d1(C1 -Cg)alkyl 3-(C, -Cz)alkyl-S -halo or 2-halo-5-(C1-Calalkyl;
provided that when A is unsubsntuted phenyl 2-halopheny! or 4-halo
phenyl, A' is not unsubstltuted phenyl, 2-halo phenyl, 3-halophenyl or 4-
halo phenyl; and when A is unsubstituted phenyl, A' is additionally not 24-
dihalo phenyl or 3 4-dichlorophenyl; and when A is 4-halophenyl, A’ is
not 3,4-dichlorophényl or 4-methylphenyl; or an agronomically-acceptable
salt thereof; for cqmb_ating insect infestation in rice.

12.  The use according to claim 11 wherein R is tert-butyl, A'is 2-
pyridyl], unsubstituted phenyl or phenyl substituted with 2- or 4-halo, 2,3- \/
or 2,6-dihalo, 4-(C;-Cplalkyl, 2,3-di(C;-Calalkyl, 2-(Cy -Cz)alkyl-s—halo, 2,3-di
(C1-Cplalkoxy or 2-halo-3-(Ci-C2)alkyl; A' is unsubstituted phenyl or phenyl
substituted with 2-,3-, or 4-halo, 3,5- 3,4- or 2,4-dihalo, 3-(C;-Cp)alkyl, 3,5-
di(C1-Cplalkyl, 3-(C; -Cz)alky145-halo or 2-halo—5-(C1'-C2)alky1, with the
proviso of claim 23; or an agronomically-acceptable salt thereof. |

13.  The use according to claim 12 wherein A is phenyl or phenyl :
substituted with 4-halo, 4-(C1-Cp)alkyl, 2,3-di(C;-Cp)alkyl or 2,6-dihaio; and
A'is phenyl substituted with 2-halo, 2,4-dihalo, 3-(C1-Cp)alkyl or 3,5-di(C;-

e
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Cp)alkyl; and agronqmically-acceptable salts thereof.
14. The use accoi*d_ing to claim 13 wherein thé é¢ompound is 1-(3,5-

dimethylbenzoyl)-2-(4-ethylbenzoyl)-1-tert-butylhydrazine, 1-(3-

' methylbenzoyl)—Z-(2,3-dimefhylbenzoyl)-1-tert—butylhydrazine, 1-(3,5-

dimethylbe_nzoyl)-2-(4-methylbenzoyl)-1-tért-butylhydrazine, 1-(2-chloro-4-
fluorobenzoyl)-2—(2,6_-diﬂuorobenzoyl)-1-te'rt-butylhydfazine or 1-(24-
dichlorobenzoyl)-2-(2,6-difluorobenzoyl)-1-tert-butylhydrazine.

Ko



