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Re: P1.-WYETH HOLDINGS CORPORATION.-Solicitud de
Patente de Invencidn para MPOSICIONES
INSECTICIDAS SINERGICAS QUE COMPRENDEN UN
ANTAGONISTA DEL CANAL DE SODIO NEURONAL Y UN
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Me refiero al auto dictado por ese Despacho notificado por

fijacion en lista el 25 de Agosto de 2005.

De acuerdo con el Concepto Técnico No. 696 se tiene que:
“DE LA SOLICITUD DE LA OFICINA

“A efectos del examen de patentabilidad y como
requerimiento de esta oficina, el solicitante debera
proporcionar, en un plazo que no excedera de 3 meses, el
siguiente documento relativo a la solicitud extranjera
correspondiente a la misma invenciéon que se examina:

1- Harder, H. H ET AL.: “DPX_-MPOGZ: A novel
broad-spectrum environmentally soft, insect control
compound” Brighton Crop Prot Pests Dis (1996) Vol-2,
449-454,

2- JOURNAL OF ECONOMIC ENTOMOLOGY, Vol 90 No. 5,
October 1997, pages 1170-1180.

1

q
e



BRIGHTOGR CROP PROTECTION CONFERENCE - Pests & Digeases - {996
R FRE BT S

DPX-MY062: A NOVEL BROAD-SPECT RUM, ENVIRONRIENTALLY SOFT,
INSECT CONTROL COMFOUND

H HHARDIIR
DuPont Agricultural Products, Berley Mill Plaza, Wilmington, Delaware

SL RILEY, S F MCCANN
Stine Haskell Research Center, Newark, Delaware

S N IRVING -~ A RS Qi
European Research and Development Center Nanibsheim, France

ABSTRACYT

DPX-MPO62 [Indeno [1, 2-¢] [1, 3, 4) oxadiszine4a (3ED)-carboxylic acid,
7-chl 0ro-2,5-dihydro-2-[[(methoxycarbormyl) [(4-trifluoromethoxy) phenyl]
amin?] carbonyl]-, methyl ester] is & highly efficacious new insect control
compound demonstrating broad spectrum control of lepidoptera target pests

at rates of 12.5-70 g a.i/he. Field studies, conducted over several years around
the vworld, demonstrate that DPX-MPO62 is highly effective in controlling
populations of Heliothis, Helicoverpe, Spodoprera, Plutella, Trichoplusia,
Lobesta, Cydia and other lepidopteran target pests in various crops such as
coticn, vegetable and fruit. The product demonstrates good efficacy on

target insect peste while preserving beneficlal insects and mites. DPX-MP062
is an enriched active isomer (75% DPX-KN128 insecticidal component). Most
of the data here have been developed on the racemic material DPX-TW062,

DPX-MPO062 has a very favorable environmental profile with e relatively

short halflife, low environmenta! loading, and large margins of safety to

man nalian, avian, aquatic, and hon-target organisms. DPX-MP062 has a novel
mode-of-action, resulting in lack of cross resistance to standard insect control
compounds such as pyrethroids, O.P.s, and carbamates and consequently will fic
well into resistance management programs, and integrated control situations.

INTRODUCTION

The future o7 agriculture in a modern socicty inundated with environmental and
toxicological concerns is dependent on the discovery of novel solutions to insect
control, Althiough a number of recent products have been introduced, many suffer from
disadvantages in bioefficacy (eg. narrow spectrum, high use rates) or pose threats -

to the envirowment (eg. unpact on benallciuly, impact on squatic gystems). This leavés a
clear need of growers for effective Jow use rate, novel mode-of-action, environmentally
sound produsts that fit into current and futurs IPM programs, DPX-MP062 insect
contral agen:. is the resull of af exiengive discovery and development program within
DuPont to address these specific areas of concern and creato a3 product for the future
that meets many of the standards established by both growers and environmental/
regulatory agencies, |
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CHEMICAIL. AND PHYSICAL PROPERTIES

DuPont is currently developing two insecticidal compounds, both of which contain the
same active ingredient; these ars referred to as DPX-JW062 and DPX-MP062,

Both DPX-1W062 and DPX-MPO062 contain two optically active isomers, only one

of which is insecticidally active. These optica) isomers are called DPX-KN128 and DPX-
KN127. DFX-KNI28 is the insecticidally active isomer and the active ingredient which is
common (o hoth DPX-TW062 and DPX-MP062. DPX-KN127 has no insecticidal activity
and from a toxicological and environmental perspective can be considered an inert. The
chief difference then between DPX-JW062 and DEX-MPO62 is in the level of
DPX-KN128 and DPX-KN127 they contaln; Table 1 describes the different isomer

ratios in each compound.

Table 1. Isomer ratios for DPX-JWO062 and DPX-MPO62.

Compound code Isomer code Ratio of isomers (%6)
DPX-TW(I62 DPX-KN128 50
’ DEX-KN127 50
DPX-MP62 DEX-KN128 7%
DPX-KN127 25
tur - 0 8 1

H,

c | coc
‘Ng OCF,
b Ly

R =COCH, = MP0§2 R- = DPX-KN127, THE INACTIVE ISOMER

g—~<
¢

S-=DPX-KN128, THE ACTIVE ISOMER
-) = Site of the chira} carbon

Chemical Name Indeno [1,2-¢] (1,3,4} oxadiazine-da (3H)-
. carboxylic acid, 7-chioro-2,5-dihydro-2-[[
(methoxycarbonyl)[4-trifluoromethoxy)
phenyl] aminoJcarbonyl]-, methy] ester
CAS Registry No. 144171-61-9
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1. Molecular weight: 527.87 g/mole

2 Melting polnt (for salids only): 140-141°C

3. RUNERTOEeR R 4 - Water <0.5 mg/)

g A1 v
ts, lipids and fits): 1-Octanol - 480 mp/l

Methano) 390 mp/l
Acetonitrile 76000 mg/l
Acetone 140000 mg/l

4, Partition coefficient i octanol/water: Approx. 40000

5. Vapour Pressure: , Less than 10~ Pascals at 20-25° C

Physical chemical properties cited here refer to the racemic compound (DPX-JW062)

MAMMALIAN TOXICOLOGY

Technical (based o DPX-T\W062)
Acute oral 11250, (rat): > 5000 mg/kg (EPA Tox, Cat. IV)
Acuts dermal LD50, (rabbit): > 2000 mg/kg (EPA Tox, Cat, III)
Acute inhalation LC50, (rat): >2 mg/l (EPA Tox. Cat, IIl)
Eye, skan irsitation, (rabbit): None ' .
Dermal sensitization, (guinea pig):  No evidence
Ames Test: Negative

ENVIRONMENTAL SAFETY

Avian toxicity (based on DPX-TW062)

Bobwhite quail and Mallard duck, acute oral LD, : > 2250 mg/kg

Bobwhite quail and Mallard duck, 5-day dietary LC,,: > 5620 mp/kg diet

Aguatic toxicology

Bluegill sunfish 96 br. LCy,: > 1.0 mg/l

Rainbow trout 96 hr. L.C,,: > 0.5 mg/l

Environmenta) Fate

Soil half-life: 4-5 days tama 6ilt loam soil '
Aqueous Hydrolysis: pH 5 > 30 days, pH 7 ~ 30 days, pH 9 — 2 days
Aquatic Photolysis:  1-2 daysat pH 5,0

451




Beneficlal Arthropod Evajuations .ch)_
Following 4-6 apphcatlons of 30-50 g a.i/ha DPX-KN128, linleior 'ﬂﬁ..ﬁd\z:m 'gﬂ' ‘«;
were reported an the parasitic wasp Aphidius rhopalosiphi, predaiory iite TYph.

pyri, ground dwelling predator Aleochara bilincata and sphld predator Eplwhu.s‘
balleatus (Meed-Briggs ef al., 1996).

BIOLOGICAL, PROPERTIES - FIELD $TUDIES

Teble 2. Cont:ol of Fobesia botrana on vine in Europe (1995)

Treaument Rate Feance Ttaly Gormany
' ga.i/ha
L* D*= LY Dee Ly
DPX-KN128 30 89 87 88 8§ 96
DPX-KNJ28 37.5 9% 91 92 9% 97
DPX-KN128 45 97 9l % 97 .
¢hlorpyrifos 285 (7] 82 43 24 »
{-<cyhalothrin 17.5 19 64 . - -
m-pamthion 120 . - - - 72
Untreated (323) (728) - (33) (52) (89

* L=%conuol (hased on jarvae/100 bunches)
** D w % reduciion (haxed on bales/100 bunches)
{ )} =No. larviie or hales/100 bunches

Table 3. Contral of Plutella xylostella and Trichoplusia ni on head cabbage

(Flords, USA, 1996) ,
Treatmen! Rate g a.i/he Y% Control
DPX-KN1z8 25 98
DPX-KN128 30 96
l<cyhalothrin 40 %0
tebutenazid 50 30
iebulcnozid 100 69
Unbreated . © o (240)

() = No. of larv1&/100 plants

Table 4. Conirol of pests on tomato and sweet pepper (1995)

Treaument Rate Spain®  Spain**  Australfas*® = [SAvese

' __Eai/ha _ (pepper)  (lomalg) (tomato) (lomato)
DPX-KNI128 5 9% 96 - s
DPX.KNI123 375 97 100 89 -
DPX-KNI28 50 - - 95 9N
DPX-KN)28 62.5 - - 99 100
deltamethrin 125 93 43 - -
sulprofos 720 - . 9 -
chlorfenapyr 225§ . . . 67
Untreated (28) (68)

* Spodopiera exlgua % Plusia gomma  ¥¥% Helleoverpa armigera  ¥¥¥S. eridania
( )=No. of (arvae
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Table 5. Control of various 13ests on apple (Pennsylvania, USA, 1995)

Trcaimenty  Intorval  Ralcg % Clean  %inkst % conlol % control

(days) ai/ha  Frut Cydia Dyphlocyba  Phyllonarycter

(at pemoncila pomario blancardella
harvest)

DPX-KN128 10 S0 %3 4 68 58

DPXAN128 10 25 11 4 69 46

DPX-KN128 14 50 87 6 66 34

DPX-KN128 + 14 M+ 93 1 0 47

azinpbas-methyl 250 ' :

aziophos-methyl 14 500 87 2 66 47

Untreated - - 48 29 0 0

Table 6. Control of various ‘ests on apples in Burope (1995)

Treatsent Rate Frances Germany** Spain* Hungary®
(g »,i./h1)
DPX-KNI28 2.5 - 71 v -
DPX-KN128 3.3 - 100 . -
DPX-KN128 4.0 63 . 80 92
DPX-KN128 50 88 - 100 98
azimphos-neethyl - 437 RE . 100 94
phosalone 60 82 46 93
Untrealed 17 12 3 15

* % coutrol of Cydta pomonells
** % conuol of Adoxophyes erany, Archips podana

Table 7. Control of cottan pests (1995)

Trealment Rale g wi/hgy USA* Spain**
DPX-KN128 38 9 29
DPX-KN123 50 90 91
DPX-KN128 63 - 100
DPX-KN128 ' 75 100 -
thiodicarb 8§40 93 .
l<yholothria 34 83 -
deltamethrin 19 v 60
Untreated .« (29) (12)

¥ % cootrol of H. vireseeris (based on No. larvae/ 100 {erminals)
** % conwol of Helicoverpa arriigera (based on No. larvae/100 Lruit)
( ) =No. larvae/100 werminals

MODE OF ACTION

DPX-KN128 offers a totally novel mode-of-action compared to other insect controf
products. Biochemical studizs have demonstrated that DPX-KN128 (Win

personal commun.) and refated chemistry (Salgado, 1990) blocks sodium'channels
in nierve cells. The blockage of these sodium channels in insects (eads 1o poor
coordination, paralysis and vltimately death of the target insect.
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The routes of entry into insects is via both contact and ingestion. Insect behaviour is 9 E
rapidly altered following exposure 10 a toxic dose of DPX-KN128, resulting ih a rapid T~
cessation of feding and consequently excellent plant protection of the arget crop. -
Extensive labiratory and field studies on strains resistant to a broad range of

commercially available products demonstrate a lack of cross resistance to DPX-KN128,

thus offering 1 valuable too! for IPM and resistance management programs,

SUMMARY

DPX-MP062 18 a novel insect control agent containing the active ingredient
DPX-KN128. Tests on a range of crops and pests worldwide have shown
outstanding lurval control in the range 12.5-70 g a.i/ha. The low toxicity to
non-targes orjtanisms and short persistance in the epvironment indicate that
DPX-KN128 is surprisingly environmentally benign for such an effective control
agent. The novel mode of action of this molecule raises the probability of effective
control withir: the framework of IPM and resistance management strategies.
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310LoGICAL AND MicrosrarL CONTROL

Interactions of Recombinant and Wild-Type Baculoviruses with
Classical Insecticides and Pyrethroid-Resistant Tobacco Budworm

(Lepidaptera: Noctuidae)

B. F. MCCUTCHEN,' K. HOOVER, H. K. PREISLER? M. D. BETANA.? R. HERRMANN,!

J- L. ROBERTSON 2 avp B. D. HAMMOCK

Departments of Entomology and Environmental Toxicology, University of Californin, Davis, CA 95616

J. Econ. Entompl. 90(S5): 1170-1180 (1007)
ABSTRACT In tests with nepnate Heliothis viroseens (F.), we characterized interactions of ol
combinations of a recombinunt Autographa califorrica (Speyer) nuclewr polyhiedresis virus
(AcARIT) Uhat expresses an insect-selective neurotoxin {AaIT) and wild-typa AcNPY when
comblined with low concentrations of several conventionsl insecticides. All combinations of the
recombinant virvs AsAsIT ond insecticides showed o positive interaction (decrease in the
median lethal Hme (LTg) compared with the LTy, for sither component nlone), A type J1
pyrethrold (cypermethrin, which modiBes currents of sodlum chennals) and a carbamate
{methumyl, an Inhibitor of uuatylcholinesterase) were synergistic in combination with A¢ARIT,
Other insectietdes also shewed a positlve interaction when tested in combination with the
recombinant vieus, but joint activity was slightly sntagonlstlc (i.e., less than predicted setivity
when combined) with wild-type AcNPV, We also characterized the effectiveness of AcAgIT
againat pyrvethroid-resistant H. viraseens larvaa. Our results show that o resistant strain of H.
virescang (s more sensitive to the ragombinanl virus scomparad with a suseeptible straln. Results
of these studics should be useful In planning of future Beld trials to increase the effestiveness
of muclear polyhedrosls viruses and to manage vessstance to pyrethroids and ather insecticides.

KEY WORDS  Haliothis virescens, bacuvlovirus, Insecticide, pyrethroid, racombinant microor-

ganfsm, miclear polyhedrosis virus

SYNTHETIC DRGANIC CHEMICALS are {miportant compo-
nents of modern agriculture (Mellov and Adams
1984, Croft 1990), However, their uge is increas-
ingly criticized becuuse of problems associaled
with environmentsl contamination and toxiclty to
nontarget organisms. These probtlems are ecom-
pounded by the inereasing eosts of discovery, de-
velopment, and registration of new insecticides, In
addition, an increasing number of insect species
have become resistant to the svailable ingeeticides.

Consequently, ose of alternative coatrol agents
{including insect pathogens) is »elng explored.
Howevsr, many of these pathogen: lack the inher-
ent properties of synthetic organle msecticides. Re-
combinant DNA. technelogy may provide a tool to
enginger microbials to yield increused insecticidal
praperties (Miller et al, 1983, Keeley and Hayes
1987). Recently, the pathogenic virus Autographa
californdea (Speyer) nuclear polyhedrosis virus
(AeNPV) (Baculoviridee) has been genetically
modified to increaze jts sapead of kill. The intraduc-
tion of toxins selective 1o insect; (Maeda et al.

' Current address: DuPont Ag Producs, St.ne-Hoskell Resenreh
Cenler, P.Q, Bex 30, Blkton Road. Newwk, JE 14714,

% USDA-Foreat Servies, P,Q. Box 245, Berkaley, CA 94701,

» Central  Agriculsurd Pesticides Laboratory, Nadi Elsead
Sireer, Dokki. Giza, Egypt.

1991, McCutcben et al. 1991; Stewort et al. 199);
Tomalski and Miller 1991, 1992), the enzyme juve-
nile hormone esternce derived from ingects (Ham.
mock at a}, 1990, Bonning and Hammock 19094), and
& maize mitochondrial protein, URFL3 (Korth and
Levings 1893), has resulted in »20-30% reduetion
in time to death.

Although recombinant NPV: are becoming more
compatitive with synthetic insecticides, these mod-
ified viruses will encounter other problems before
they are used for insect contrel (Hammock et al.
1993, McGutchen and Hammock 1294). Basides
formulation, registration, and production problems,
recombinant NPVs wmust effectively compete with
classicol insecticides to gain a share of the commer-
cial market. Currently, biological agents aceount
for <)% of total insecticide sales; Bucilluy thurine
glensiz Berliner accounts for most of this pescent-
age (Jutsum 1988).

Interactions Between Classical Insecticides and
AcNPV, One strategy for use of natural or recom-
binant NPVs may be the simultaneous application
of low rates of conveational insecticides. Although
severnl investigators have documented o positive
interaction between classical insecticides and mi-
croorganisms, e few insecticides have been shown

0022-0493107/1170-1150502.00/0 © 1987 En amwlogicul Socisty of Amerlca

. J

i



Octobear 1997

McCurcHEN ET AL: INTERACTIONS OF VIRUSES AND INSECTICIDES 1171

Table 1. Insectivides cambined with wililtype and recombinagt bugulgvizuses

e
o -

Compound Typs

Mada of aetlon Sovrce

Allethrin Pyrethroid type §

Cypermethrin Pyrathraid type I

DoT Clilorinatad hycrocarbon
Endasulfan Cyelodiene

Methamyl Carbamate

Profgnofos Organophespha e

Rousssl Uclal,
Agrovotesnsire, Paris
1CI Amerlces (Zénesn),

Sadium channel agonist

Sadium ehannal agonist

Goldsboro, NC

Sodium channel agonizt Synthasis by Hammaok,
UC Davis

CABA channel agonist FMC, Ag Chemical Group,
Middleport, NY

AChE inhibltor
AChE inhiblrar

DuPont, Wilmingten, DE
Cibu, Greensborg, NG

GABA, y-aminabuiyric acid; ACKE, ucetylcholinesterans, .

to Improve the activity of wild-typa NFVs (Ignoffo
und Montoya 1966, Banz 1971).

The lst objective of our study was to identify
vombinations of insecticides and NPVs that hold
promise for Beld trials by demonsirating potentia-
tion. To achieve this objective, we characterized
the interaction of 4 representatie recombinant
NPV (AcAalT) expressing an insect-selective news
rotoxin (AalT), end wild-type AcNPV with repre-
sentative compounds fram different classes of syn-
thetic arganic insecticides.

Efficacy of 8 Recombinant NPV in Pyrethroid.
Resistant Lavvae. Another coneern associated with
the use of classical insecticides is increased toler-
ance and resistance of pest populatians to the com-
pound. For example, pyrethroids are the mast com-
monly used insecticides for oontrol of Heliothis
virescens (F.), tobacee budworm, and Helicoverpe
zaa (Boddie), cotton bollworm, 2 of the most eco-
nomically destructive pests in North America. Re-
sistance of H. virescens to pyrethroids has been a
widespread problem in cotton in the southeastern
United States for more than a decade. Control fail-
ures and monitoring studies in the late 19708 and
early 19805 revealed that resistanes levels to pyre-
thraids (primarily permethrin and fenvalerate)
were inereasing rapidly (Harding et al. 1977, Plapp
1981, Martinez-Carillo and Reynolcls 1983). The in-
creased occurrence of pyrethrotd resistance in the
tobaces budworm has ralsed interest in the search
for strategies to prolong the use of pyrethroids
(e-g., Luttrell and Roush 1987, Campanhola and
P];pp 1988, McCutchen et al. 1938, Plapp et al.
1980).

Therefore, our 2nd objective wis ta investigate
the effectiveness of the recambinart virus, AcAalT,
sgainst tobacco budwerm resistant to pyrethroids.
Both pyrethroids and AeIT bind to receptors in the
sodium channel of the insect nerve and modily the
influx of sodium through the chanael, resvlting in
paralysis of muscle tissue. Because AalT has  sim-
ilar mode of action to that of the pyrethroids, we
tnvestigated cross-resistance to assess whether re-
sistant H. virescens larvae were mars or less tolerant
to AcAalT than the susceptible striin.

Materinls and Methods

Interactions Between Classical Insecticides and
AeNPV. A susceptible strain (Stoneville) of to-
bacco budworm was provided by the Southern
Field Crop Insect Management Laboratory, USDA-
ARS, Stoneville, MS; this strain has been reared for
=5 yr without exposure to insecticides, Laboratory
colonies of tobacco budworm were maintaiped on
artificlal diet as described by Vanderzant st al.
(1962).

Six synthetic organic insecticides were tested
alone and in combination with wild-typs or recoms-
binant NPVs (Table 1). All chemicals wars sup-
plied a5 techuical grade materials. In addition, phe-
nobarbital (maleate salt, Sigma, $t. Loyis, MO) was
tested as an antidote to the neurotoxic effects in-
duced by AcAalT. For this study, phenobarbital
was dissolved in double-distillad water to produce
& 10% solution. Second-instar H. virescens that had
been infected with a >LGy, (unpublished data) of
AcAalT 24 h earlier were placed vn a 2-mm? cube
of diet saturated with § pl of the phenobarbital
solution. Polyhedron occlusion hodies (POBs) of
AcAalT, AcJHEKK (another recombinant NPV
that expresses a modified form of juvenile hormone
esterase; Bonning and Hammock 1994), and wild-
type AcNFV were prepared from cell culture as
described by O'Reilly et al. (1992).

Neongte tobacco budweorm were exposed to
chemicals films on the inner surfaces of 20-ml glass
liquid scintillation vials as deseribed in Plapp and
Campanhola (1986) asd Campanhola and Plapp
{1989}, Concentration-response qurves were then
estimated for each insecticide. Interactions of the
NPVs and each Insecticide were detarmined. Inie
tinlly, larvae infected with NPVs were exposed to
2,000 POBs (»LC;p) using the modified droplet
feeding method (Hughes et nl. 1986). Three NPVs
were used: willd-type AcNPV, AcAalf, and
AcJHEKEK. AcTHE XK was used as a control for the
recombinant NPV AcAalT to demonstrate that syn-
thetie insecticides do not indiscriminately syner-
gize recombinant NPVs. Larvae were transferred
immediately to vialy treated with the LC,,-L.C,, of
the insecticide (except for controls). The LC, 4



T
T

1172 JousnAL oF ECONOMIC ENTOMOLOGY

I S )

Cumiiative responss

- a

] ao 40 80 0 wWwo e 140

Hourg
Flg. 1. Probit curve (solid curve) and a nonparumet-

vic smooth curve {dashed lines) fitted 16 cumulative mor- -

tellties ovee times, Prolit Rnalyeis iz not appropriate for
bioassays over tima becauss the probit curve often gvesa
bad 8t, as iNustrated hore,

LCqq for each insecticide was estimated From the
pevcentage martalities of larvae that were exposed
to tha insecticide only et 24 h after initial exposure.
Five neonate larvae were placed in cach vial with
=500 mg of artificial diet {Campanhola and Plapp
1989). All treatrnents were replicated 3 times usin
at least 25-00 larvae per treatment. NPV only and
insecticide only controls were run eoncurrently with
each replicate of NPV/insenticide combinations.

During the synerglsm nnd antidota) bioassays,
insects were kept in an incubiater maintained st
23 * 1°C and 4 photoperiod of 14:10 {L:D) h. Lar-
vae that moved when probed with a small brush
were considered alive, Mot tallty was recorded st 8-
to 12-h intervals.

Effieacy of n Recombinant NPV in Pyrethroid.
Resistant Larvae, A strain of tabaceo budweorm re-
sistant to pyrethrolds (PEIC) was abtained from
Zenecr (Richmond, CA). The resistant strain wasg
prepared from 3 mixture of 10 different populations
collected from cotton Belds in different states. Se-
lection for resistance has been continuous since
1983 by exposure to permethrin and eypermethrin,
The presence of target-site resistance has baen
identified in the PEG strain (Campanhola and
Plapp 1989, MeCaffery ot al, 1989). We abtained
eggs from Zeneca, and a population of neonate
larvae (3 replicates of at least 25-30 insects per
replicate) were tested for resistance with  diseriine.
inating concentration (0.5 pg cypermethrin per
vial) us deseribed in MeCutehen et al, (1989). In
wddition, for each replicate a sample of the popu-
lation (10 Insects per replicate) was reared to drd
instar and exposed to vials containing a concentra-
tion ol 75 ug cypermethri per vial (Campanhola
and Plapp 1989) to conBrm that resistance levels
were 250 tines that of the Stonaville stratn.

Resistant and susceptib e neonate larvae were
tested with wild-type AcN?V and AcAalT by using
the same conditions and perameters deseribed pre-
viously by MaCutehen ct al. {1891). Treatments

Yol. 90, ne. 5
t
were replicated 10 times using 24 larvae per treat.
ment for eagh replicate.

Stutistical Methods. Probit analyses with stan.
dard statigtica! progroms (e.g. FOLO-PC {LaQwm
1987]) or PROBIT procedurs in SAS (SAS Institute

"'1888] are not eppropriate for bioassays aver time
for severa] reasons. First, observations on the same
group of larvae st different times are not indepen.
dent. Second, the probit curve often gives a bud fy
when used to model concentration-responses over
time or responses to mixtures of compounds over
time (Fig. 1). This problem i5 demonstrated by 4
plot of the observed responses, the estimated log-
probit curve, and an estimsted nonparametric
smooth eurve for {nsests exposed to a nixrure of
insectioide and NPV (Fig. 1).

Therefore, we used an alternative procedure. We
let the eapected probability of an inseet in the jth
replicate dying by time t,. be charaoterized by

py=1-exp(—exp (a + B7,)), (1)

where @ and B are unknown parameters and 7, is o
transformation of the Hme point t, We caleulated
estimates of ths parameters @ and 8 by muximizing
the eonditional likelihood funetion

5 _
1-‘[ l‘J[ [p(my = Pu]"""[l _ Py = ﬂu]w “
ol =i 1=, 1=n, @)

where s, 1z the number of insects in replicate 7 that
are still alive at time #, and d; is the number of
insects that have died in time interval Gyt o+l

All calculations were dana with the S-PLUS sts-
tistical puckage (Statistical Sefances 1993). Estima-
ton was done in 2 steps. First, we evaluated the
transfarmationg 7y by Btting the cumulative mor-
talities over time with the loess smoothing routine
within the generalized additive htting function
gam() (Hastle 1992). Next, we used the trons-

" formed values 7, and the likelihood Function in
equation 2 to calculate estimates of parameters and
approprizte standard errors. Ws used the general
minimizing routice ms{ ) to minimize wminus the
log-likelthood. Estimates of LTy, and plots of the
estimated mortality probabilities were used to
study the effects of mixtures of small amounts of
conventional insecticides and virus on the speed of
kill. LTscs for different treatments were considered
significently different when the 95% CI did not
overlap.

We tested 2 hypotheses regarding the mode of
action of the mixtures, We tested the independens
action model of 2 compounds in a mixtyre by com-
parison of estimated probabilities of response of
the observed mixture with expected probabilities
of response. The expected probability of respoase

for e given time and assuming Independence was
estimated by the equation

Pra =T P+ Py — iy, (3)
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Table 2, Lethal ronooniralions of elussien] Inectioldes used In
»mbinatian witly wild-lype or recombinont NPVa ngainal lapvss of
1bacen hudworm

—

Mg insscticide/ % mortality
Compound " vinl agih
Alethrin 121 0.05 14.0
ypermathrin ilo a.008 116
DT 80 0.02 18.8
ndosuifan BN 0.002 175
tethomy] 125 0.02 208
rolencfos 150 0.06 10.3

Lethal epnoznlintions of insecticides (LCyo-LCsp) wera choten
ased an rasults from Campanhola wnd Plapp (1180).

shere ¢, and §, are estimated probabilities of mor-
ality for a given time for insects expposed to the
ingle compounds, respectively. The 1aodel for in-

ependent action assumeas that the probabilities of -

ffocts of 2 vompounds are additive (squation 3).
tiologieally, additive means that the jnsect dies
shen the araount of at least 1 of the compounds
x¢eeds the threshold of toleranee of tha insact.

Thu 2nd hypothests, similar action additive inter-
ction, agsumes that both compound: act on the
ame site (or have the same mode of action), aad
he compounds are addltive at the dose level. The
asect dies when the sum of the doses at the site of
ction exceeds the threshold of mortulity of the
1s¢ct. In bioussays in which ouly en: concentra-
ion of each compound is used, this madel assumes
hat the inseet dies when the sum of the doses at
he site of action exceeds insect tolevince level by
ims t. Although doses at the site of action at a
iven time are not measured, values pr Jportional to
bese amounts can be estimated a5 follows: let
2,(t) and D,(t) be the dose of the single com-
wound at the site of action at time ({); and

my =1 —exp [—exp [« + § log (D,[1])]
p2=1 ~exp[-exp [a + B log (Dy[t]))

¢ the expected cumulative mortality probabilities
or single compounds. Then the sxpected cumulas
ive mortality probability for the mixtyre, assuming
imilar action additive model, 1s

q9 =1~ exp{-exp (¢ + R log [D,¢) + DO ®

We tested the similar action additive mode! by
rstestimating e, B, D, (1), Dg(1) in eqantions 4 und
with. data from the single compound bioassays.
lext, we substituted these ectimates inte equation
+ to caleulate expected cumulative reponse prob.
bilities of mixtures, assuming the similar action
aedel, :
Thus, we defing 2 combination to be synergistic
vhen the probabilities estimated fiom the ob-

erved mortalities are significantly greater (P <,

1.08) than those ealculated assuming :he indepen-
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dent or additive models, We further define an in-
teraction to be ontagonistic (P < 0.08) when the
probabilities are less than those ealculated from the
independent or additlve models. For all hypothe-
ses, cuyves were considered significantly different
(P < 0.05) when the expected curve was outside
the 5% CI of observed responses,

Rasulks

Intcractiony Between Classicsl Insecticides and
AeNPV, When we examined the Interaction of low
rates (Table 2) of several insecticides in combina-
tion with wild-tyne AeNPV or the recombinant
NPVs, AcAalT and AcJHE.KK (>LC,) in neonate
H. virescens, plots of the observed wortalities for
bioassays with single compounds indiceted that the
2 recombinant NPVs snd the wild-type NPV pro-
dueed no significant mortality in the frst 50 h after
infection (Fig. 2). Mortality resulting from conven-
rional Insecteides, however, occurred much ear-
lier. Almost ell the insects that disd by the end of
the experiment from the insecticides did 50 in the
Srst 40-60 h.

Many ressarchers usa a comiparison of LTy,s (the
Hme required to Lill 50% of the sample population)
to evaluate the efficacy of baculoviruses (Me-
Cutchen et al.- 198i, O'Reilly and Miller 1991,
Tomalek! und Miller 1991, Cory et al. 1994), Esti-
mated LTy for insests treated with the mixture of
NPV and a conventional insecticide were shorter
than those obtained with the NPV plone (Fig. 3).
However, the deerease in LTy, was significant (P <
0.05) only in bionssays in which eonvantional insec-
ticides were added to AcAalIT (is, the LT, for nll
combinations of AcAAIT and an insecticide were sig-
nificantly shorter than thoee with the virus alone).

Decreases In LTyt for combinations of wild-type
NPV (Fig. 3) or the recombinant AeJBEXXK {(data
not shown) with an insecticide were not signifi-
cantly different (i.e., P >'0.05) from the LTys with
the virus alone (Fig. 3) for ol but one of the insec-
ticides (methomyl), Only methomyl signifcantly
deeveased (P < 0,05) the median time to death
when added to the wild-type NPV,

Lethol Times of Mixtures of Conventivnal Insec-
ticides and Recombinant NPVs. Although median
timea to desth by the virus expressing the neyro-
toxin AoIT in combination with any of the insecti-
cides tested were shorter than the sorcesponding
time for the virus alone, only the type 11 Eyrethroid
{cypermethrin) and the carbamate (methomyl) in-
teracted synergistically with the virus. Fig. 4 shows
plots of ohserved responses (and 95% confidence
regions for the estimated response probabilities)
for insects treated with mixtures of conventional
insecticides and the recombinant AcAalT. These
plots also indiente the axpected response probabil-
ities ussuming the independent action model and
the similar action additive madel, suggesting syner-
gism between AcAalT and both cypermethrin and
methomyl, With AcAalT, cypermethrin and metho-
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Tig. 2. Observed cumulatlve mortalities aver time for the bioessays with single preporations. Dashod linus through
the points are the ftted curves. Shaded areas are appreximate point-wise 95% CL of the fitted curve. The contyol was
treated with acetone (solven! for insecticides) only. AcAsl® Is the recombinont form of A. californica nuclear
pelyhedrosis virus (AcNPV) that expresses o scarplon toxin, Wt AcMNPV is the wild-type of ACNPV; A¢JHEXK Is the
recombinant form of AeNPV that expresses 2 modified form of juvenile hormone estarase,
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Fig. 3. Upper panel shows estimutes (and 06% GL) for
$0% LTs of insscts trasted with the mixture uf AcAalT
nnd synthetle orgauic insecticides: estimates for wild-type
NPV (WtAcNPV) with conventlanal Insocticides are
shown in Lhe lower panel, A is NPV (AcAaTTY; W is NFY
(Wt AeNEV); Alle is allethrin;, Cyp is eypermethrin: End
is endosullan; Meth is mathomyl; Prof i profencfos. The
LTy for all combinations of AcARIT and an inseaticide
were significantly shotter (P < 0.05) thun those with the
virus elone. Decrouscr in LTys for combinations of wild-
type NPV and an insectleide were not sizniBeantly differ.
ent {ie, P > 0.05) from the LTyzs with the virus alone,
except for nsethomyl (P < 0.05),

iyl had an LT, of 30 h after tafectior. (areduction of
58% compared with the virug alone).

Although intersctions of allathrin, DDT, en-
dosulfan, er profenofos with AcvAel’” wers not syn-
ergistic by our definitions (Fig. 4), these mixtures
significantly veduced their respective median times
lo death compared with the eorresponding values
for the virus alone (Mg, 3) and the inzecticide
alone (Fig, %), The rates of mortality for these
corabinations were consistent with either the inde-
pendent or the similar action additive models. The
LTo0s of profencfos and DDT were reduced by
3T%, wherees LTyes of allethrin end endosulfen
were reduced 31% compared with the virug alone.

With the exception of methemy). responses ob-
served when insocts were treated with the wild-
type NFV plus conventional insecticides suggest 2
slight antagonism between the 2 ugents. Estimated
réspouse curves for the combinations of insecti-
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cides and wild-typs NPV were marginally higher
than the expected responses assuming the hypoth-
ases of independent or similer action additive (Fig,
4). Although estimates of LT o from bioassays with
the wild-type NPV alone were not significantly dif-
ferent from those of the mixtures of wild-type NPV
and conventional insecticides (Fig. 4), the total
percentage mortalities at 120 h were significantly
lower than those expected agsuming models of in-
dependent or similar additive action (see Fig. 4 and
Table 8).

The combination of some recombinant viruses
with insecticides will not enhanee ectivity, as
shewn by the combination of cypermethrin with
the recombinant virus AcJHE.XKX, We found no
evidence of synergism or antagonism when cyper-
methrin was combined with A¢JHE.KK (Fig. §).

Activity of AcAaIT with Phenabarbital. Because
phenobarbital Is an anticonvulsant (Katzung 1995),
we hypothesized that allevistion of symploms of
neurotoxicity may ocowr in larvae infected with
AcAalT, thus incrensing the lethal times. Howsver,
we observed no significant difference in LTy, The
LTy, for AcAalT (n = 79) and for the AcAalT/
phenobarbital eombination were 94.3 h (90.5-96.1,
95% CL) and 94.5 h {90.7-98.3 95% CL), respec-
tively. In summary, we foung no significant diffar-
snces in the mortality curvas for these 9 treats
ments.

Efficacy of a Recombinant NPV in Pyrethroid-
Resistant Larvae. In gomparing the lethal timas of
larvae infected with wild-type AcNPV or AcAalT
against  pyrethroid-susceptible and  -resistant
(PEG) larvae of H. virescens, no signiBicant differ-
ences in the LTy, or LTy, for the 2 strains trentad
with the wild-type virus were found (Fig. 6; Table
4). However, when the recombinant virus was
compared for effectiveness against susceptible and
pyrethroid-resistant larvae, the results were sur.
prising. Analysis of these data Indicated a signifi-
cant difference both at the LT, and LT, between
the 2 stralns treatad with AcAalT. The resistunt
strain died from infection by AcAalT significantly
foster. The LT, and LT, for the PEG strain were
faster by 11 und 23%, vespectively, compared with
the susceptible Stonaville strain (Table 4).

Discussion

Intersctions Between Classical Ingacticides and
AcNPY, Evaluation of the interactions between the
baculovirus and couventional lnseeticides based on
examination of the effect of our treatmoent combi-
nations an the entire survival curve for each agent
and each combination (Fig. 2) suggest that de-
crenses in lethal tinas resulting from u combination
of an NPV and un insecticide might occur assuming
severnl different medels. For example, decreases in
median times to death would be expected if the
insecticide and the NPV ncted independently. As-
suming the medel for independent action, the in-
secticides might cause most deaths in the Brst 50 h

P
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Fig. 4. Observed sesponses and 95% confidence regions (griy bands) of the estimated response ¢urve (dotted
lines) for insects treated with mixivres of conventlonal fusecticides and NPV. Solld curves are expected responsges
probubilities sssuming independent action model. Daghed cueves wre the expeeted response curves ysauming similar
action additive model
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Table 3, Eatlmated pereontage of movtabiy at 120 k yio%L-
infeeilon ul neunule tobacce budworm 1o Shlypn A¢NPY with
Jow conceutrationt of clusslonl innocticides

% mortality ot 12 h postinfection
WT AcPNV Olservaiions Independent Additive

(99% CL) modal model
Allethrin 74 81 ]
{6E-81) )
Cypermethrin 0 9) 97
: (5753}
noT 6 93 1)
{64-84)
Endosul [ 72 94 %
(64-80)
Methomyl 22 91 87
(86-96)
Profanofune 72 89 g7
{5T=-8%5)

{i.e., Juring the period when the NPV levels at the
site of action sre not lethal), Thus, 50% mortality
would occur mare quickly in bioessays with ingeo-
teides and NPV, rather than with the NPV alonc.
Alternatively, shorter lethal times might elso oceur
zssuming the interactive model. Both models would
produce shorter lethal times although the inodsls
do not assume synecgistic or antagonistle Interac.
fiong batween the £ agents,

Another model that eould predict decreased le-
thal times involves synergism between inseelieide
and NPV, Synergism might have 1 number of bio-
logical explanations bhased on sive of action: the
same target site/tissue (e.g., inseel nerve, same
lonic channel); the same target sile/tissue, but a
different location (e.g., different ionic channels in
an insect nerve; the same target site/tissue, same
location in the tissue, but different binding site
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(e.g., insect nerve, same sodium channel, but differ-
ent hinding sites on the sodium channel): or ather
physiological interactions (e.g., NFV infection might
facilitate absorption or distrlbution of insectieide,
suppress detoxieation mechunisms, infeetlon of nerve
pells resuits in inereased sensitivity of nervous Hssue
to Insectieides).

Despite the fact that AeJHE XX kills insacts at a
rale comparable with that of AeAalT, lack of in-
creased speed of kill by A¢JHE.XK combined with
canventional insecticides suggests that enhanced
speed of kill will not necessarily oceur when other
recombinant baculoviruses are combined with con-
ventional insecticides, AcJHE.XX expressez a mod-
ified version of juvenile hormone esterase, which is
an insect-derived enzyme important in the reguls-
tory development of many lepidopteran insects.
The modified JHE is lethal to several lepidopteran
species (Bonning and Hammock 1994). Although
the mode of action of JHEKK is uot yet fully un-
derstood, it probubly does not intexfere with the
inseet narvous system. Thus, classical insecticidss
may not indiscriminately synergize any recombi-
nant baculovirus.

Our results do suggest, however, that the best
predictions of positive (=synergistic) internction
amang recombinant hiological and synthetic pesti-
cides might be based on the potentinl for interve-
tion between the pesticide and the recombinunt
product at a receptor (in this ease, an lon channel).
More subtle interactions may occur at a tissue or
phiysiological level. AaIT und cypermethrin both
bind at the insect sodium channel. In support of
this interpretation, Herrmaun et al. (1995) showed
that different scorpion peptide toxins that bind to
different sites on the sodium channel can interact

1.0 1
g 08
[~
[5]
aQ
g o5 |
£
E 04 A
:
O 0.2 A :
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. Fig 5. 'Observcd responses and £5% confidence regions (geay bands) of the estimaled résponse curve (dotted
‘ilf\{:§) for inzects treuted with w mixture of cypermsthrin und AcJHEKK. Solid curves are expected regpanse proba-
bilities assuming independent nction naodel. Dushed curvas arg the expected response curves assuminy stinifar notion

additive modal.
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Fig. 6. Estimated ecumulakive mortality probabilities
{and B5% confidence regions) for resistant und suscepti-
ble straing treated with AcAnIT (upper panel) and wild-
tyDe AcNEV (lower panel).

synergistically, whereas toxins that digplace each
other from the same binding do not

Another type of synergistic interiction is illus-
trated by the carbamate and organcphosphate in-
secticides that act as acetyleholineiterase inhibi-
tors. Accumulation of acetylcholine produces a
series of nearological responses that result in pa-
ralysis. In the ease of synergism between methomy)
and AaTT, methomy! probably prod. ces a general-
ized hyperexeitzhility of the nervoas system, re-
ducing the amount of AalT needed o cause paral-
ysis. Thus, the materiels act at differznt sites, but a
synergistic interzoilon may be predictable based
upon the known pharmacology of eich agent.

Although we reported on temporal synerglsm be-
tween a recombinant organism and Hlassieal insec-
ticides, synergism may also ocour berween conven-
tona) insecticides and other baculoviruses
expressing neurotoxing; other microlials (especial-
ly those expressing toxins such as eei+ain fungi and
B. thuringlensis) and with transgenis plants, espe-
cially those expressing B. thuringiensis toxins. In
many ¢ases, transgenic organisms will be used in
pest management programs with snthetic pesti
rides and other hiological agents. We suggest that,
as reseavchers develop these agent: for pest eon-
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Table 4. 'Fimeeresponis of pyreshsvid-ruslstant und -suscopti-
bl nconale lagvac of H. vircscons

e
_—

. LTy, (k) LTg h
Treatment f (95% QL) (95% CL}
5 ANPV 306 9% 121
{B7-96) (113~132)
PEG ACNPY 168 94 118
(87-99) (111-128)
5 ACARTT (131 7 103
(68-24) (95-112)
PEG AcAalT A0 (3] i
(62-85) (74-84)

PEG, pyrethrold reosfsant stroin; &, pyrethyold suseeptible
straln,

*Neonute lurvae of PEG and § atratns of H. virtrcsns were
infected with an SLLg, of wild-lype AcNPY, or AcAalT. Infested
lewvae ware monitored for mertality st B to 12-h Intervals.

trol, they test them with a series of commonly used
classival pesticides and other pest management
agents for potential synergistic interactions.

Efficacy of a Recombinant NPV in Pyrethroid-
Resistant Larvee, These results indicate that the
recombinant virus AcAalT may be more affective
against pyrethroid-resistant larvae than pyrethroid-
susceptible larvae in Beld situations, and might he
useful combatting pyrethrotd resistance. A possible
explanation for our results may include a Btness
deflelt assoclated with the pyrethroid-resistant
strain of H. virescens. Campanhola et sl (1981)
indicated that this resistant strain has several bio~
logical characteristics in¢luding slower develop-
mental rates, reduced fecundity and lowored mat-
ing efficiency. Howeaver, our data obtained with
larvae of the PEG strain infected with wild-type
AcNPV indicate that the biological constraints
identified by Campanbola et s, (1981) gore not ma-
Jor factors in time-respensa. In another study, K.
virescens populations with an inereased iolarance
to an organophosphate or pyrethroid insecticide
did not show increased susceptibility to infection
by NPV (Ignoffo and Roush 1988). Possibly, the
pyrethroid-resistant larvae are more sensitive to
the nsurotoxin AafT, indicating negatively corre-
lated cross-resistunce. Only 1 study to date has
confirmed the presence of negative earrelation of
cross-resistance in insects {Vamamnoto et al, 1983).

Pyrethroids now dominate ths insecticide mar-
ket and have accounted for a larger percentage of
the total market for {nsecticides over several years
both in the United States and warldwide. However,
seles are declining coused in part by the wide-scule
presence of pyrethroid resistance. AcAalT or other
recombinant and nonrecomblnant baculoviruses
with selectivity for resistent insects might provide a
means to deter the onset of insecticide resistance.
Such viruses might he used to drive resistant popula-
tions toward susceptibility.

Slow mortality and resultant crop damage is of-
ten clted as a major limitation to the commereatisl
success of vital insecticides, Twenty-four- to 48.h
mortality is 8 common target for conventional in-
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secticldes, but recombinant beculoviruses designed
for enhanced speed of kill have ye: to reach this
target (Maeda et al. 195); McCutchen et al. 199];
Stewert &t al. 1991; Tomalski and Mi ler 1991, 1992;
Korth und Levings 1993; Bonning und Hammock
1994}, Given the emphasis on deviloping agents
that kil target pests more quickly, we concentrated
on studying speed of kil expressed ns lethal times.
Analegous approaches might also emphasize fae-
tors likely to be of major economic importance
such as lethal doses or concentrations.

In summary, our daty indicate that conventional
insecticides, especially those that ac: on the ingest
nervous system (e.g., pyrethrolds and ACHE inhib-
itors), may provide the greatest chunce of syner-
gizing the recombinant viruses in the field. For the
pyvetliroids, our data suggest that v simultansous
exposure of AalT and Type Il pyrettroids result in
u synergistic interaction at the inseci sodium chan-
nel. Based on these results, we recommand that
varying rates of Inseeticides, in conbination wilh
AcAnIT and other recombinant baenloviruses that
express insect neurotoxins, be rested for efficncy in
the Beld. Recently, saveral studies have dacu-
mented that the specifieity of recombinant NPVs
his not been affected (Heinz et al. 1395, MoNitt et
al. 1895, McCutchen et al. 1996), We used an ap-
proximate LC;o-L.Cyy (24 h) of th: pesticide Lo
minimize $ymptoms and mortality resulting di-
reatly from the conventional pestcicle. In practice,
varlous faetors would influence the rates used, in-
cluding the cost and avallability of the biological
and synthetic chemica) pesticide, :nvironmental
concerns, level of resistant populations in the Geld,
and other pest manegement consiclerations, The
combination of low rates of insecticidlas and recom-
binant virases may also be useful fn resistance rnan.
agement strategies.

Acknowledgments

We thank Min Su for his dillgent help with the l{oas-
soys. We also thank the numerous chersieal companies
that previded us with technical grade matarials. Thiz work
wai supported by USDA granty 90-37250-5230 and Q4u
37302-0567. US/1sracl BARD #1S-2530-95C, University of
Califoruia Systemwide Biotechuology Reiearelh and Edu-
cotion Program, E. I, DuPont DeNemours & Company.
and USDA Forest Service grant 23-696, BEFM, wag sups
ported by o fellowship from National Ing itutes of Hanlth
Eavironmental Heslih Selences. K.H. it o Novo-Nordisk
Entotech fallow.

Refarences Cited

Berz, G. 1071 Synergism of micro.organlsms nnd
chemical tasecticides, pp. 327-355, In TL D, Burges
and N. W, Husiey [eds.], Microblal cantrol of insects
snd mites. Academic, London.

Bonning, 3, C., and B. D. Hummocek, 1004, Insect con-
tral by use of récombinant baculoviiuses sxprassing
Juventle hormone estersse, pp. 369-283. Jn P. A. He-

- din, ] ] Mena, and K. M. Hollingworth jeds. |, Natvrid

MCcCUTCHEN £ AL.: INTERACTIONS OF VIRUSES AND INSECTICIDES 1179

and derlved pest mansgement ugents. ACS Sympasium
Series 51, American Chemical Society, Washington,
DC.

Campanholo, C., and F. W. Plapp, Jr- 1988 Tobacca
budworm resistance to pyrethroids: vesiatance spectra,
synerglsis, and substituts Insecticldes, pp. 340-~382. In
Proceadings, Baltwide Cotton Production Research
Counferances. New Orlerns Nationnl Cotton Counci)
of Amerien, Memphis, TN.

1989, Toxiclty and synergism of insacticides against
susceptible and pyrethroid resistant nconate larvee
and adults of the tobacco budworm (Lepidopiera:
Neetuicdae). §. Econ. Entomol. §2; 14085-150).

Campanhols, C., B, £ McCutchen, E, H, Bachrecke, and
F.W.Plapp. 109). Biological conatraints associated
with resistance to pyrethroids in the tobacoo bud-
worm. J, Beon. Entomol, 84: 14041411,

Cory, J. 5., M. L. Hirst, T. Willloms, R. 5. Hallz, D. Goul.
son, B. M. Groen, T. M. Carty, R. D. Possco, P. ].
Cayley, and D.H.L. Bishop. 1904, Ficld trial of u
penetically improved baculovirus insecticide. Nature
{Lond.) 340: 138140,

Croft, B. A. 1990, Arthropod biolegical control agents
and pesdcides, pp. 194-287. In B. L. Meteu!f and W.
Stumm |eds. ], Envlronmental scionce and tochnology.
Wiley, New York,

Hammack, B. D, B, C. Boaning, R. D. Possee, T. N.
Hanzlik, and 8. Mneda. 1090, Expression and ef-
feees of the juvenile lormone esternse in a baculovirus
veator. Nature (Lond.) 344; 458-461,

Humwmock, B. D., B. F. McCutchen, J. K, Beathom, P.
Choudary, R. [chinose, V. K, Ward, J. Vickers, B, €.
Bonning, L. G, Harshmnn, D, Grant, T. Uematsu, and
S, Maedo, 1903, Development of recombinant viral
insccticides by expression of an Inzect-specific toxin
and insect-specific enzyme in nuclear polyhedvosis
viruses, Arely. Insect Biochem. Physiol. 22 315-344

Harding, J. A, F. R, Huffman, D. A, Wolfenbergor, ond
J. W, Davis. 1977. Insecticida) nctivity of olphe-
eyano-J-phenoxybensyl pyrethroids against the boll
waevil,and tobeeco budworm. Sauthwest, Entomol, %
42~453,,

Hustie, T. J. 1882, Generulizad additive models, pp.

249-307. In J. M. Chombers and T. ], Hustte (eds.],

Statistical models In $-plus. Wadsworth, Pueifle Grove,

CA.

Heinz, K. M., B, F. MceCutchen, R, Hevrmann, M. P.
Parvells, and B. D. Hammock, 1995, Divect effects
of recombinant nuclear polyhedrosis viruses on se-
lected nontarget organisma. J. Econ. Entomo). 88: 250 -
264, :

Hurrmann, R., HB. Moskowltz, E. Zlotkin, and B. D. Ham.
mock. 1095, Positive cooperntivily among tnsecti-
eldal sporpion nearotoxins. Toxicon 33: 10901102,

Hughes, P. R,, N.AM. van Beek, and H. A, Wood, 1086,
A modifiad droplet feeding method far rugid pssay of
Bactllus thuringiensis and baculoviruses in noctuid ac-
vag, J. Lnvertebr, Pathel, ¢8; 167-192,

Ignoffo, C. M., oud E. L. Montoyn. 1866, The effaces of
chemieal ingecticides and insecticidal adjuvants of
Haoliothts nuclear polybedrosis vivws. J. Invertebr.
Fathol, & 409-412,

Ignoffo, C. M, and R. T. Roush. 1086, Suseeptibility of
permethrin and methomy! rasistant straing of Heliothis
virescens (Lepidoptera: Noctuidae) Lo representative
species of entomepathogens. J. Beon. Entomel, 70:
334337,



Fisa Jou

Jubswm, A (L oRM, Commereinl wyaite
lenk control: status e prospecty, Il
Faond, Ser 18 318 087370, )

Rz, n.‘<.. (edhy. 190% 'llusl(' i elingent Pharmia.
coalogy. Gth ed, Appleton & L, MNorwalk CT.

Kooloy, Yo Looungl “FOX, Thayes,  ()R7, Specu!‘u‘ . )
Bioteehnulopgy npplicadtons fov {nye s ll{'!ll)‘oefxzzlarls-‘OIl
resewreh, Inseel Biochei, 17 6149 . 51 “AResline

Kavth Ko Lo and G 8, Levlugs, 1963,
prussion ol tie madee iollaehanggds )
coniers insecticidal uetivity I o)) culy
Proc. Natl, Aened 8¢, DL AL Doy A3k K N398,

LeOen D87, POLO-PC: A wser's gyl . - .
Logit marulysis, TaOrin Berkeley. :A‘f da ta probit o

Laitrell, B Gooand LT, Rowsh, “1hy7, Strategic ap.
pronehes (o weoild or deluy th-vﬁlup: nent Ofl'esistnnce
Lo inFectivkles, (o 328, In Procuadings, Beliwlde
Cotton Maduetion Researeh Conloranges, Dallns —rx"
Nitttang) Catton Conaeil ol Ainegicg., Nlmﬂphis 'i‘N

Maucedm S. 5 to Volrath, 'F N, Homzlik, &, A, fim‘p(;r
DWW Maddox, 11, Twnmseek, and B, Fowley
W husecticidad ellocty ol ay hstel-spagtfie neu!'o-l
taxfn expressed by o recouibinante baculovirus, Virol
agy (Bl TTT-TRO,

MovtnesGontla, Jo L. ownd 15, T, Reynolds, 1p53.
Dawgemaortudity stadivs wich nycotheoicds gud other
{nsoctivides on the Wlees Bodwe rm {Lepidopsera:
Noetuielue; from the hupoesial Valley, Culifornta. J.
P, Fastomol. 76: OHA. YR, )

teGaflery, Ay 1L, B 1L Little, B, 708 Cludwoll, G, T, Wol.
lowiy, ad G 11 Watker, 1KY, Detection and
mechunixmg of reslstunee In Hellor g uirescens, pp.
AL fu Proceedlugs, Neltwlde Catlon Deoduction
researeh condermices, Nugloillo. Nutional Cotton
Clownell of Amerlen, Memphis, "I'N.

MeCulehen, I Fand 3 1) Thaumeel, 1994, Necom-
Bt baewdavirus erpressing ay lnsoei-seleetive ney.e
rolaxlos ehametertzntion, simtogios Cor improvement
e rlsk pssessment, il 367, I D, A, Hedin, J. 1.
Meng, wnd 16 M, Holliugworth Josls, ), Natwul ang
dovividd pest mmngeyment ngents, ACS Sympostum Se-
vies 51 Ameritun Chepyen) Socivty, Washington, DC.

MeGulehun, B i 03, Papys, I, S J. Nemee, and &.
Compohaoln. 180, Develnpment of dingnostie lur-
vl pyrotheeded veslstanens monilarivy teehniques for
Neliathis spp. I coltem, §, Veon. Kiatgo), 82: 18004
1507,

MeCutehen, I L D, ¥, Choadors, R Cranghaw, D, Mad-
dax, 8. G Kawsite, N, Paiekar, 8. Voleath, £ Fowler,
B 1 Blanimock, ond 5 Maedi,  H0, Development
ol w reesabinmt buedoviras oxpressing an insegt-
selective nearatoghe pateniiul for vt control. Bio-
Leclinology 9 845 452,

McCuichen, B, 1, K M. [oine, R [levymann, M. P,
Pavvolln, ane 6, B, Hamwack, 1908, Effects of re-
vainlilimnt buculoviuses on o nantnrget endoparasi-
okt of Helothix vireseens, Binl, Com .rol G: 45-50.

wtlon of biglog.
s Teuny, R, Sogc.

Buculovirus ex.
rotetn URPLs

HNAL oF EconaMmic ENTOMOLOGY

uees und larvae,

Vel 90, no. 5

MepNiti, L., K. E. Espalle, and L, K. Miller. 1905, As-
sessing the safety of toxin-groduclng baculovirus bio-
pesticides ta s nontarget predator, the sectal wasp
Pollstes matricus Say. Bigl, Coutrol 5: 267-278.

Mellor, J. W., aud R, H. Adams. 1084. Feading the
under develaoped world. Chom. Eng. News 62; 32-30.

Miller, L. K., A. ], Lingg, and L. A. Bulla. [983. Bacte-
riol, viral and fungnl insecticides. Sefence (Wish.,
D.C) &l9: 715-721. .

O'Reilly, D. K, and L. K. Mitler. 1951 Improvement
of » baculovirus pesticide by deletion of the EGT
gena. Blotechnology 9: 1086-1080.

O'Rellly, D. B, L. K. Miller, and V. A. Luckow. 1998,
Buculovirus expression vactors: a laboratory manuwl.
Freeman, Naw York.

Plapp, F. W, 1981, Touxieity of synthetic pyrethrodds to
Iahoratory und Reld populations of the tobacco bud-
worin in Central Texns. ]. Ecan. Entoing), 74: 207209,

Plupp, F. W, Jr,, and C. Campanhola. 1986 Synergism
of pyrathrotdy by chlordimeform ngainsl susceptible
end resistane Heliothis, pp. 167-16. In Procaedings,
Beltwide Cotton. Production Resenrch Conferences,
Dallas, National Cotton Counell of Ameriea, Memphis,

TN.

Plapp, F. W, Ir,, C. Campanhals, R, D, Bagwell, and B. 7.
McCutchen, 1900, Management of pyrathroid-re-
sistant tobasto budworm on cotton in the Unled
States, pp. 237-260, /1 R. T. Roush ard B. Tabashnik
[eds.], Pesticide resistance in arthropods. Routledge,
New York.

SAS Institute. 1988, SAS/STAT user's guids, release
£.03 ed. SAS Instiute, Cary, NC.

Sentistica) Sciences. 1993, §-PLUS user's munual, ver-
slon 3.2, Stat Sci, u Division of Math Soft, Seattle, WA,

Stewart, LM.D., M. Hirst, M. L, Forber, A, 'T. Morry-
weather, P. . Cayley, and B. D). Possee, 1981 Clon-
struction of an improved baculovirug Insecticide con-
taining an insect-specific toxin gene, Nature (Lond.)
352; 85-88.

Tomalski, M. D., and L. K. Mifler. 12081. Insect paral-
ysis by baculovirus-mediated expression of @ mite neus
ratoxin gene. Nature (Lond.) 352; 5§2-65.

1992, Expression of a paralytic neurotoxin gene to im-
prove inscct baewlovirures us biopesticides. Biotach.
nology 10; 545548,

Vanderzant, E, §, €. D, Richardson, and S. W. Fart.
1902.  Renring Lhe bollworm on artifical diet. J. Egen.
Entomol. 55: 140,

Yamamoto, L, N. Kyomura, snd Y Takohashi. 1893,
Negadively envrelated crogs resistance-combinntions
of N-rasthylearbamate with N-propylenrbamate or ox-
adiazolone for groan rice leafhoppor. Arch, fnseat Blo.
chem. Physiol. 22: 277-288.

Rccciul)ed Jor publication 36 Swpiember 1996; accrpted 18
March 1997,

2,

gt



®

The compound indenofl,2-%1 ,3.4Jnxadiu7jn:»-4a(3 Hy-varbowylic 2cid, T-chloro-2,5-
d&zyd:o-z-ﬂ(:nc'-hox}'ca:b-anyﬁ} {-wifluoromethe K}'}phmy!}aminu]c&r&my]]-, methyl
ester whicl has Formula I:

1785
Mixtares of drtbropadicides and Fungivides

is deseribed in US 54£2 AR '@get.‘:é: k3 prcparition, we ayan arThropiceide and
arthropodicidal campositinas cortaining it. Other methods for 1he preparation of the
campaund of Formila 1 ate described in WG 9829471,

The compound of Formuda Linay be used as an arthropodicidz in its own right or
it tnay be vsed as an arthropodicide iu the form nfa compesition coraprising a solid or
liquid camier or dituent and aptionally 2 wetting, dizpersing ot emulsifying agent. It may
also e used with ane or more othey antbrepadicides andor with ode of move fungicides.

The compound of Formula | may be used i any propeition with other
anthropadicides. Ry iocluding another arthropodicide, the reeilting compasition can have
a beoader spectm of activiry, 2 grester Jevel of intrinsic actiity than the compound
alone, or a greater leve) of activity than the sdditive controf of the individual components

. Nesearch Disclosiere May £997 7 361

Dimethybvingios, Divfenoin, Liflubenmuron, Pyridaphcnthion, Ditnethgats, Fiprongt,
Dlioxabenrolips, Disulforoa, DM0C, Ernpenthein, Endosutfan, PN, Esfeavaluraie,
¥ihinfencash, Eihiog, Ethopropios, Ethylens dibromide, Etofeoprox, Famphur,
Fenitrothion, Fenobucark:, Ferakycarb, Fenpropathrin, Fenthion, Fenvalerate,
Flueycioxuros (E-isomer}, Flueythrinate, FI ufencxuron, tay-{luvalinate, Fonoies,
Formetanate, Foraothion, Furatidocarh, GY-8 1, Halfenprox, HCH or BHC or Lindane,
Heplachlar, THeptencphios, Hexafivauuron, Hydruncthylnon, Hydrogen eyanide,
Hydropsens, tmidacloprid, fsurolas, isofenphos, Isoprocarb, Isoxathion, Malathinn,
Secarbam, Mephosfolarn, Mercirous chioride, Metam, Melant-sodium, Metlacrifos (B-
jsomer), Methacrifos, Hethunidophos, Methidathion, Methiacarh, Methomyl,
hMethoprne, Metborychior, Methyl isothiocyanate, Mejolcarh, Mevinphos,
Monocretophos, Naled, M iatine, Nitenpyram, Omethozte, Oxamyl, Oxydemeton-
meihyd, Parathivn, Parathion-mety, Pentachlotopheno), Phosphine, Fermethrin,
Phensthrin, Phenthoate, Phoraw, Phosalone, Zine phosphide, Phosmet, Phusphamidan (2
isomer), Phovimy, Pirimivarh, Pirimiphos-uthyl, Pirimiphos-methyl, Pratledsin,
Profenofos, Propaphas, Propetamphios, Propoxar, Prothiofos, Pymetrozine, Prraclofus,
Pyridaben, Pyriproxyfen, Quicalplios, Resmetiia, Rotenone, Sodium fivoride,
Sulosfurer, SulRuranid, Sulfotep, Sulfund fluoride. Sut nrofas Toflaeh rin aany
cis], fethubeaztinon, (2)-(18)-cis-Telnthrin, Temephos, Terbufas, Fetrachlorvinphos,
Tetraethrin, Thiocyclam hydropen oxalate, Thiofanox, Thiomeion, Transfluthrie;
Tralomethrin, Triazamate, Triazophos, Trichlorfon, Triflumuron, Vamidothion,
Xylylcarh, 304C, Tritnethacasl (34,5 isomer), Cinesin T, Mevinphos (Z-isomer),
Mevinphos (E isomer}, Tetramedhrin {IR}-isomers], Thiocyclam, AC 303,630, Cafcinm
polyasifide, Chlorethoxyfos, Bets-cyflutivin, beta-Cypemmetbrin, 2eia-Cypermethrin,
Sodivm cyapide, Lufepuron, NE-23, Mithiazine, Pyrethrin I, Pyrimidifen, Sitaflucfen,
Sulcofuron-sodium, Trimethacarh, Cinerin 1, Phenothsin J(1 R)-trans-isoimer],
Phospbamidon (E isomer), fasmolin §, Jasmelin 1L, Aldrin, Aminocash, Bromocyefen,
Eromnephos, Bufepcarh, Bulencarh, Carboz disulghide, Carbon tetrachiaride,
Cerbophenothion, Chlardinveform, Chlorpkoxim, Chiorthiophos, Cifomate,
Crotoxyphas, Cyanafenphos, Derncphion, Demephion, Demeton-0, Demeton-S, Dialifus,
Demeton-S-methylsulphan, Dichlofenthion, .I-Dichlom-2,2-I:\is(-1~ethylphenyl)tlhm.
O-2.4-Bichloropheny! Ociliyt peaylphasphonothioate, | 2-Dichloroprupane, Dime fovx,
Dioxathion, Dhozanarh, Eudrin, Ethiofencarb, Fenchlorphos, Etrimfos, Flucofuron,
Fosmethifan, Fosthiclan, [PSP, Isothioate, Jodfeaphas, Kinoprene, Leploptios,
Naphthalene, Guydeprofiss, Phosfolan, S-Methyl-m-cmnenylbutyryl(mﬁhy])mrbmm:c,
Premzcash, Prothoate, Ryanodine, Schradan, Sodium hexaftnogusilicate, Thionazin,
0,0,0' O-Tetrapropy) dithiopyrophosphate, Triamiphos, 2,2,2-Trichloro-] 3,4
dichiorephaayljethy] acetate, Trichloronat, Allyxycarh, L1-Bis(2-chlorophenyt)-2-
nitropropane, §,1 -Bis{4-chiotophenyl) 2-nitrobutane, * 1,[-Bis(4-ch!arophcuy1)—2—¢mm-,
propanc and -butane mixture”, () 2R, 4R)-boruy! thiocyanaacctate, Bis( 2-chloroethyl}
ether, l-Bmmo-?-dzlomeﬂme, 2—(2-Bmoxyuhoxy)cﬂzyl thiocyanzie, Chlordecone,
Cyanthoate, Endothien, Ethoate-methy!, Feasulfothion, 2-Isovalesytindane-{,3-dione,
Mecarphon, Mexacartiate, Mirex, Nitrilacasb, Nitrilacarh zigc <chlaride complex,
Oxydisutfoton, Thioquinox, DAEP, Acrylonitrile, Amidithion, Amiten hydrogee oxalate,
Amiton, Anatmsive, Athidathion, Azxothoate, Bis(dictlmxyphusphinulhioyl)disulﬁde.
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Bis(di—is«npmpo;:;;phospbinolhinyl} disuiiide, 3-Brema-i-Mlorapiop-1-gas,
Camphechlon, Carbanolate, Chlogbicyelen, O-3-Chiora-s-vitrapheayl 0,0 ~dirgettyi
pliospharaifisoate, 2-Clitorovioyl dicthyl phosphate, 2{4-Ch!c.m~1S-x}‘iriox}'}ethmi,
a-Cumeay({ methyleatbamate, Dicapthon, G-‘.Z,S-Dimlom-‘ﬂ—iodnphcsyl O-cthyi
ethylpbosphonathicat:, {,1-Dichlon- {-nitroethane, 2 2-Dichlaroviny] 2-
ethiylsulfinylethid methy] phosphate, Dieidrin, Q,0-Diethyl O-4-methyl-d-oxo 7H-
chromen-7 -1 phosphocothicate, 0,0-Diethyl O«S-mdluyf—.?—pmpytpyﬁmidin-é-}‘[
Phesphorotisonte, Diethyt S-meiplpyrazsic-3-y! phosphate, Dimethsin, 5,5-imedhyl-3-
oxacylohex-f-gnyl dimethylcarbamare, Dinex, Fluvalinate, Fospirate, Isobenzan, Isodrin,
Isolane, Lirirnfos, Mesul tenfos, Methanesulfonyd Nuoride, 3-Methy(-] -pheaylpyrazol-5
¥l dimcthylearbamate, -_‘--}\-Iedlyl(pmp—z-ynyl)aminuphm:}'i metbvicubamate, “4-
Methyi(prop-2ynyl)amins-, 3.5-xylyl methylearbargate”, Mipafox, Morphothion,
Momicotine, Phenkapton, TDE, Barium polysulfide, Biopermethrin, Bromfenviafos,
Butathiolos, (E}-2~Chlomben2uyi—(‘2,3dihydm-ﬂaphcnj'l-l,3 -thiazof-2-
ylidenccetonitrile, Chlarpeazophas, Coumithoats, (S)-Cyano-3-phenoxyhenzyl (1R)-
tmrsJ-({'RS)—1,2-dibramn—2,2—djcblumdhﬂ]-2.2-, Decarbofuran, O,0-Diethy!
aaphihalene-1 .R-dicartoxiuﬂdo—oxyphssphanulhiaatc, 2-(4,5-Dimethyd-1,3-dioxolan-2-
¥hpheoyl methylcarbamate, O-4-Dimethy]nﬂfamuylphanyl O,0-diethyl
phosphorothicate, Dinogeap, Dithicrofes, 241,3-Dithiolan-2-vlnhenvl
Sircilyicarpamale, B, Vencthacarh, Feafluthrin, Fenoxacrin, Feopirithrin,
Fluenctit, Flumethrin, Formparanate, , Kelevar, Lythidathion, Mazidox, Methocroophos,
Methequin-butyi, S-Methyl N-(ca:hamoy!uxy)ihioamﬁmidale, Metoxadizzne,
Mifluridide, Phoxim-methyl, Pirimetaphos, Primidophos, Pyresmethrin, Pyrimitate,
Quinalphos-methyl, Quinothion, Quintiofos, Sodium selenate, Tazimearb, Tebupicimfos,
Terallethria, Thicrolos, Thincarhoxime, -Thiscyanatoeletiy! lauraie, Trasspesmeihin,
Trifenofios, Zolaprofos, Phosnichfur and Sopharnide,

of Forrgula 1 include: Amidothioaie, amitraz, Asawile, Azobenzepe, azncyclotin,
benzocdimate, Bis(4-ch.lomph=noxy]methaue, 1,1 -Bis(‘l-chlomphcnyl)—}elhoxjﬁhml,
Bromopropytate, Butscash, chinomethiopat, chiofenithal, chiorfenson, Chlorfensulphide,
Chioromebuform, 4-Chicrophenyl phenyt sulfope, S-4-Chiorophenyithiomethyl ©,0-
dimetby! phosphorodithicats, chlorobenzilate, Chloropropylaic, cyhexatin, 2,4-
Dichforaphenyd benzxussulphomte. dicofol, dicaochlar, dinocap, Dinopenion, Diiphenyl
sulfone, Dofenapyn, cloxazole, Femazaflor, fenazaguin, fentutatin ouide, Fenson,

Suilable biotogical inseciicidal agenis which may be incemporsted in a
<ompasition with corpound of Formula [ include; Baciltus thuringlensts, Bacillus

ikuringicnsis delta endotoxi a, baculavins, and ertomopatiogeniv bacteria, virus and
fuogt.

Suitable fungicides which may be incorporated in a camposition with compound
of Formula Finclude: acypetacs, aniluzine, azarcnazole, azoxystrubin, benabaxyi,
benomyl, biphenyl, bitertanod, hlasticidin-3, borax, Bordeaws mixiure [tribasic copper
sulfate), bromuconizale, bupirimate, butyfamine, calcium polysulfide, captafo), captan,
catbendazim, carboxin, chinomethionat, chloconeb, chlorothalonil, chlozolinate, copper
lydroxide, copper axychlaride, copper saits, capper sulfate, cuprous oxide, cymoxani),
cyproconazole, cyprodinil (CGA 219417), dazomet, debacarb, dichtofluanid,
diclomesine, dichlome, dichlorophen, diclomesing, dicloran, dicthofencarb,
difenecouarute, dinethirinol, dimethonceph, diniconazole, diniconazole-M, dinocap,
diphenylamine, dithiznaa, DROC, dademaeph, dadine, edifeophos, epoxiconazole
(BAS 480K}, ethirirnol, cthoxyquin, etridizznie, famoxadone, ferarimaol, fenbuconazole,
fenfirram, fenpiclonil, fenpropidin, fenprogimorph, fentin, ferbam, ferimzone, fluaziaam,
fludioxonil, flunromide, fluguinconazole, Ausilazoie, Husulfamide, flutolani!, Autriafol,
folpet, fommaldehyde, fosetyl-aluminum, fuberidazole, furalaxyl, guazatine, GY-8I,
hexachlorobeszene, hexaconaznic, -bydraxyquinoline sulfate. hymexarnt TCLAMRSE,
imazaul, iméhenonnazole, iminoctadins, ipcomazole, iprobenfus, iprodioae, isnpamgphos,
isoprothiolane, kasugamycin, kresaxim-methyl, mancopper, maseazzh, maneb,
wepanipyrim, mepronil, mezcuric chloride, mercusic vxide, mercurous chlaride,
metalaxyl, metarm, metconazote, racthasulfocarb, metlyl isothiocyanate, S-meiliyl-5 {4-
phmoxyphmyl)-ﬂ-phcuyhnﬁnu-2,4-oxm1idjmdjau= (DPX-TES?4), metirant, S-meethyi
F-lenzothiazolecarbothioate {CGA 24570%), aayclobutanil, eabam, naphthenic acid,
stamycin, neo-asozin (ferric methanearsosate), aicke) bis(dﬁne&}'fdithim:arhmm),
nirothal-isopropyi, avarimol, octhilinone, ofusace, ecadixyl, oxine-capper, oxycarboxin,
pefurazoate, penconazole, peecycuron, nentachlorophenol, phenylmercury acetate, 2-
phenylphenol, phosdiphen, phthalide, pipesalin, pofyosins, probenazole, prochloras,
procymidone, propamocarb, propicanazole, propinch, pyvazophos, pyrifenos,
pyrenethanil, pyroquilon, quintszene, SSF-109, spiroxaryine {KWG4168), sulfuy, tar oils,
tebuconazole, tecnazenc, tetraconazole, thiabendazole, thifiuzamide, thiophanste-melyl,
thicara, tolclofos-methyl, tolyfhuantd, tdadincfon, triadimenal, tizzoxide, tricyclaznle,
tridemorph, tsiflumizale, trifocine, trificonazole, validaraycin, vinclozolin, zineb and
ziramp.

The compositions containing Lhe componnd of Formula [ may be used to contru
one or more of the arthropods lsted in US 5,462,934 and others, inclwding southern com
tootwonn (Digbratice undecimpunciaia howavds), aster leathopper (Mascrosteles
Jaseifrans), boll weevil (Arthoromaus gramdis), two-spotted spider mite (Tetranychus
wticae), fall armyworm (Spodoprera frugiperda), bleck bean aphid (Aphis fobae), green
peach aphid (Myzus persica), cotton &phid (dphis gossypif), Russian wheat aphid
(Diuraphis noxia), Engfish grain aphid (Sitobion avenae), tobacco budwonm {Heliothis
virescens), vice water weevil (Lissorhaptrics oryzophifus), tice feaf beetle (Oufemg
oryzae), whitebacked planthopper Sogarella fircifera), green leathopper (Nephoteri
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cincticeps), beown planthopper Hilspeewaia lugens), sruall boown planibopner

VLlgodelphas strictefiusy, vice st2m borer (Chiio suppresaalis), rice leafroller
(Crapralocracis medinalis), black rce stistk bug (Scotinophars furida), rice stink buy

{Deburfus prugren), sive bug {Leptocoriss chinensis), 5]
southem green stiek bup (Mezara virtdula), Temram

ender sice bug (Cleius prntiger),
rehus urticoe, Teiranychus

einnabarinus, Fetramchus medoaniell, Teiranyehus pacificus, Tetranychus turkestan,

Birobia rubciacutius, Pena

nychus wini, Paonychus cifri, Eoteiranyehuc carping

boreafis, Eptetramchius, Eicarise, Holetranychnes Sexmactlaes, Eoteirampelnes FUnensis,

Eotetrargrhus bonitsi and Oligorachus prausis, Teauipalpidae inclwding Brevipaipus

fewisl, Brevipalpsis phoenfois, Brovipulpus caftfornicer and Srevipalpus obovane,
Enaphyider including FPhyllocopiruca ofeivore, Eriophyes shetdoni, Acifus corn Hlus,
Epitrimerus pyri and Eriophper runglferar.

the comprund of Fognula {or a ¢

may be applied by land or aeria? applica

ompasition containing it as already described
ton systems, mixed with soil, peat or ather

rooliog media for the protection of plants against seed-borme or foliar srthropod pests.

Disclosed anoGyrous 1y

39786

35783

Mul6 Connecior i r Attachment

Treditional designs incorporate 1 clip per connecior and
With the feztures incorporated in the muit ctatectur clip attachsent, 2 conmactors can be

attached 10 each other {Fig.

then the connectar js mounted in a hole,

attachment (Fig. 2). The entire amay can then be mounted i a singfe hole. This is beneficiaf

when only | ofip bole is avaiable for attachment of conoex(o

Anoiber advantage of the rauiti

ln.the Wiringlnmmswiﬂ:amstrapbyslidingiﬂhw@ﬂnhnlcf
clip attachmen (Fig. 3). The

when there is no attachment

Disclaosed aNCrIythous 1y
39787
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Sefior

SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

E. S. D.

Re: P1.-WYETH HOLDINGS CORPORATION.-Solicitud de Patente de Invencién
para "COMPOSICIONES INSECTICIDAS SINERGICAS QUE COMPRENDEN
UN__ANTAGONISTA DEL CANAL DE SODIO NEURONAL Y UN
INSECTICIDA".-Clase A.01N.- Expediente numero 00-017.310.-

1. Me refiero al auto dictado por ese Despacho y notificado por fijacién en lista de 16 de
Junio de 2005.

2. De acuerdo con el Concepto Técnico No. 682, el sefior Examinador objeta la claridad
del capitulo reivindicatorio actualmente presentado, afirmando que: "La reivindicacién 1,
es muy general y no delimita el alcance de la invencion puesto que abarca en forma
general grupos de compuestos que corresponden a funciones quimicas diferentes y de otro
lado no se especifican los compuestos. Asi como tampoco esta suficientemente sustentado
que todas las mezclas posibles de acuerdo a lo reivindicado presenten efecto sinérgico"

(resaltado fuera de texto).

Sobre este particular, me permito manifestar que el solicitante ha decidido modificar
las reivindicaciones 1, 2 y 3 estudiadas por el sefior Examinador, con el fin de superar las
objeciones  anteriormente  expuestas. En este sentido,b se ha limitado
considerablemente el alcance de la reivindicacion 1 al restringir la definicion de los
compuestos antagonistas del canal neuronal de sodio Unicamente a los compuestos de
Férmula I, eliminando de esta forma los compuestos de Férmula II, III, IVy V y los
significados de sus respectivas variables. Igualmente, se ha reemplazado la expresion
"toxina" por "neurotoxina", existiendo el sustento del anterior cambio en el numeral 3 de la

pagina 10 de la descripcidn.

En relacidon con lo anterior, se ha modificado tanto la reivindicacidon 2 para eliminar la

expresion "6 III", como la reivindicacién 3 para eliminar la expresion "2' es Cl; Rz3 y G
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son cada uno CO,CH;; Q es p-(trifluorometoxi)fenilo”, correspondientes a la materia

que ha sido excluida de la reivindicacién 1 ahora presentada.

De acuerdo con las modificaciones expuestas, me permito manifestar al sefior
Examinador que el alcance de la invencion ha sido significativamente delimitado, tal como
lo habia solicitado en su Concepto Técnico No. 682, toda vez que el niUmero de posibles
combinaciones ha sido drasticamente reducido y enfocado GUnicamente a aquellas que se

puedan realizar nicamente con el compuesto de Férmula I.

En consecuencia, me permito presentar a esa Oficina un nuevo capitulo
reivindicatorio en el cual se han realizado las modificaciones arriba mencionadas, y el cual
reemplaza el juego de reivindicaciones que se encuentra actuaimente bajo estudio.
Adicionalmente, me permito manifestar que el nuevo capitulo reivindicatorio presentado
permite superar dichas objeciones de claridad, toda vez que se define de manera mas

clara y completa la materia objeto de la presente invencion.

Ahora bien, frente a la afirmacidén seglin la cual "tampoco esta suficientemente
sustentado que todas las mezclas posibles de acuerdo a lo reivindicado presenten efecto
sinérgico", atentamente me permito dirigir la atencidén del sefior Examinador a los
ejemplos ensefiados en la descripciéon de la presente solicitud, especificamente a los
Ejemplos 2 y 3 (paginas 16 a 20), en los cuales se demuestra el comportamiento
sinérgico de las mezclas de los compuestos de Formula I y diferentes exponentes
de los compuestos del Grupo I, lo que permite afirmar que el efecto sinérgico de
las posibles mezclas, contrario a la opinion del sefior Examinador, si se encuentra
suficientemente sustentado dentro de la presente invencién, maxime si se tiene en
cuenta la limitacion realizada con respecto a los antagonistas del canal neuronal de sodio

manifestada mediante el presente escrito.

Adicionalmente, el sefior Examinador objeta la claridad de la solicitud argumentando
que "Las reivindicaciones de método para el control de insectos, asi como la proteccion de
plantas de la infestacién de insectos, tal como se reivindican son muy generales y no
define una forma de realizacién especifica. De otra parte es el método no se caracteriza

por el tipo de producto o compuesto que se aplique”.

Frente a estas objeciones, me permito manifestar al sefior Examinador que de
acuerdo con el contexto de la invencion, fos métodos han sido claramente definidos y
pueden ser realizados por cualquier persona versada en la materia que desee aplicar los
conocimientos revelados por el solicitante en la presente invencién, es decir, las
reivindicaciones son completamente claras y cumplen con la finalidad de delimitar el
alcance de la invencién. En este sentido, resulta de la mayor importancia resaltar que al

tratarse de composiciones insecticidas, los métodos para la proteccién de plantas y control
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de plagas deben corresponder a la aplicacidon de la novedosa e inventiva composicion

reivindicada sobre aquellos objetos que la requieren.

Adicionalmente, el sefior Examinador debe tener en cuenta que los métodos
reivindicados no corresponden a cualquier tipo de método general y sin limitacién, sino que
comprenden la etapa de aplicacidon de una composicidon insecticida Gnica y especifica, tal
como ha sido ensefiada por el solicitante, sobre unos objetos también especificos con el fin
de alcanzar un resultado técnico bien definido, como lo es la proteccidon de plantas de la

infestacion por insectos o el mismo control de insectos.

Por lo tanto, me permito manifestar que las reivindicaciones de método si cumpien
con el requisito de claridad, toda vez que estan definiendo en forma clara y precisa el
alcance de la invencién y ensefian a la persona versada en la materia (a quien va dirigida

la invencién), cémo realizar la misma dentro del campo técnico relacionado.

Finalmente, me permito manifestar a esa Oficina que las modificaciones realizadas en
el nuevo capitulo reivindicatorio no amplian de ninguna manera el alcance de la presente
invencion, toda vez que las mismas corresponden a significativas limitaciones de la materia
descrita en la solicitud, dirigidas a superar las objeciones de claridad, establecidas en el
Concepto Técnico No. 682, asi como también a resaltar las caracteristicas novedosas e

inventivas de la presente invencion.

3. Por otra parte, el sefior Examinador objeta la unidad de invencién de la presente
solicitud argumentando que "La invencién comprende una amplia gama de mezclas
diferentes" entre los compuestos de formulas I a V y los compuestos del grupo I,
complementando su discusion al manifestar que "los compuestos son conocidos en el
arte previo de manera que no existe un unico concepto comun inventivo en todas
las mezclas. E|/ hecho de que los compuestos de formulas I a V sean antagonistas del
canal de sodio neuronal, corresponde a una propiedad de dichos compuestos que es

inherente a los mismos" (resaltado fuera de texto).

Sobre este particular, me permito llamar la atencidon del sefior Examinador a los
siguientes argumentos técnicos, por medio de los cuales se superan plenamente sus
objeciones con respecto a ta falta de unidad de invencién. Como primera medida, me
permito resaltar nuevamente que la reivindicacion 1 de la presente solicitud ha sido
considerablemente modificada, con el fin de limitar alin mas el alcance de la misma, por lo
cual la "amplia gama de mezclas"” posible seifialada por el sefior Examinador se ha
visto reducida en forma significativa a aquellas mezclas que solamente incluyen
los compuestos de formula I, mezclas que cuentan con el sustento proporcionado
mediante los ejemplos de la memoria descriptiva, tal como se manifesté anteriormente en

este mismo escrito.
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Adicionalmente, me permito resaltar al sefior Examinador que el concepto Unico
inventivo de la presente solicitud no yace en el hecho de que el compuesto de formula I o
cualquiera de los compuestos del Grupo I sean conocidos en el estado de la técnica per se,
toda vez que el solicitante no estd buscando proteccidon para cualquiera de estos
compuestos. Por el contrario, la unidad inventiva radica en la novedosa e inventiva
composicion __insecticida sinérgica que comprende una mezcla de estos
componentes, de tal forma que el hecho de que los compuestos sean conocidos en el
estado de la técnica no afecta de ninguna forma la unidad de la presente invencion, ya que
los compuestos individuales en si no son el objeto de la solicitud. El objeto de la
invenciéon es la composicion insecticida y los métodos de control de plagas y
proteccion de plantas que involucran a dicha composicion.
) Finalmente, me permito sefialar que el solicitante no comprende el argumento del
* sefior Examinador relacionado con la objecién a la unidad de invencion, dirigido a resaltar
que "El hecho de que los compuestos de férmulas I a V sean antagonistas del canal de
sodio neuronal, corresponde a una propiedad de dichos compuestos que es inherente a los
mismos". Con respecto a lo anterior, si bien se trata de una propiedad de estos
compuestos, esta no ha sido desconocida por el solicitante, ni corresponde al objeto a
’ reivindicar, sino que es una caracteristica de estos compuestos que contribuye al
\ efecto sinérgico ensefiado por las composiciones que constituyen el verdadero

objeto de la invencion.

En conclusién, dada la significativa limitacién hecha sobre el alcance de la invencion

" .4 mediante la restriccién a los compuestos de formula I en el capitulo reivindicatorio tal
* como ha sido modificado, y considerando que el objeto de la invencidn es la composicion

i '~ insecticida sinérgica y no los compuestos de formulas 1 a V o del Grupo I per se (o
algunas de sus propiedades), se ha demostrado que la presente solicitud si cumple con los

requisitos de claridad y unidad de invencion exigidos por la Decisién 486.
4,  Anexo me permito presentar:

(i) Recibo nimero 05 - 64,180 expedido por la Superintendencia de Industria y

Comercio, que acredita el pago de las modificaciones mencionadas; y

(ii) Copia de las paginas 21 a 25, que corresponden al nuevo capitulo
reivindicatorio, en el cual se han realizado las modificaciones anteriormente
expuestas y que reemplaza el capitulo que se encuentra actualmente bajo

estudio.
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5) formamidine compounds which are known to be
insecticidally active such as amitraz, chlordimeform,
hydramethylnon, chlorfenamidine, or the like;

6) macrocyclic lactone compounds which are known
to be insecticidally active such as spinosad, avermectin,
emamectin, milbemectin, nemadectin, moxidectin or the
like;

7) amidinohydrazone compounds which are known to
be insecticidally active such as hydramethylnon; .

8) GABA antagonist.compounds which are known to be
insecticidally effective such as fipronil, endosulfan, or
the like;

9) acetylcholine receptor ligand compounds which
are known to be insecticidally effective such as

imidacloprid, acetamiprid, nitenpyram, thiamethoxam, or
the like.

s

Descriptions of the above-listed commercially
available compounds may be found in The Pesticide Manual,l
11™ Edition, British Crop Protection Council (1997) among
other publications.

Preferred compositions of the invention are those
compositions having a neuronal sodium channel antagonist
compound of formula I or formula III in combination with
one or more compounds selected from Group A.

More preferred compositions of the invention are those
compositions having a formula I or formula IITI compound
wherein W is 0; X is trifluoromethoxy and is in the 4-
position; Y is trifluoromethyl and is in the 3-position; Z
is CN and is in the 4-position; A is CH;; n is 0; m, p and
q are each independently 1; R and R, are each independently

H; 2° is Cl;, R,, and G are each independently CO,CH,; Q is
p-(trifluoromethoxy)phenyl; and the dotted line

configuration C=N represents a double bond in combination

with one or more compounds selected from Group A.

33562L
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5. En vista de lo anterior, atentamente me permito solicitar a ese Despacho, proceder a

estudiar nuevamente la solicitud a la fuz de las modificaciones realizadas y de los

argumentos aqui expuestos y con base en elios conceder el privilegio de patente solicitado.

Sefior Superintendente,

Jey S

A LLOREDA RICAURTE
T.P. 53.215
Codigo 231
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REIVINDICACIONES

1. Una composicion insecticida que comprende un

antagonista del canal de sodio neuronal de la férmula I:

@ < R W R,

X/~ N\ I “
N—C—N—-N=C—A—(CR;Ry),

)

en donde:
A es CR*R® o NRE;
Wes Oo S;

X, Y y Z son independientemente H; halégeno; OH; CN; NOy;

‘ alquilc C4-Cs no sustituido o sustituido con uno o mas grupos

halégeno, alcoxi C4-Cj, haloalcoxi C4-Cs, cicloalquilo C;-Cs,
alqueniloxi C,-Cs 0 sulfoniloxi;

alcoxi C4-Cg no sustituido o sustituido con uno o mas grupos
halégeno, alcoxi C1-C3 o cicloalquilo C3-Cg;

aicoxicarbonilo C4-Cg, cicloalquilcarboniloxi C3-Ce, fenilo no
sustituido o sustituido con uno o méas grupos halégeno, alquilo Cq-
Cs, 0 alcoxi C4-Cy;

aminocarboniloxi no sustituido o sustituido con uno o mas
grupos aiquilo C4-Cj;

alcoxicarboniloxi C4-Cg; alquiisulfoniloxi C1-Cs; alquenilo Co-
Cs: 0 NR12R13;




22

m, p y g son cada uno independientemente un entero de 1, 2,
3,4 065;

nesunenterode 0, 16 2;

R, R', R%; R® R*y R® son cada uno independientemente H o
alquilo C4-Cy;

R® es H, alquilo C1-Cs, haloalquilo C4-Cs, alcoxialquilo C4-Cs,
alcoxi C4-Cg, haloalcoxi C4-Cg, alquenilo C»-Cs, alquinilo Cy-Cs,
alquilcarbonil C4-Cg, alcoxicarbonil C4-Cs, alquiltio C4-Cs, ©
haloalquiltio C4-Ceg;

R'? y R"™ son cada uno independientemente H o alquilo C;-
Ce;

y la configuracion de linea punteada C===N representa un
enlace doble o un enlace simple;

0 un estereoisdmero del mismo;
y uno o mas compuestos seleccionados del Grupo I:

1) compuestos piretroides;

2) compuestos de tipo peritroide;

3) nucleopolihedrovirus  recombinantes capaces de
expresar una neurotoxina de insecto;

4) compuestos de organofosfato;

5) compuestos de carbamato;

6) compuestos de formamidina;

7) compuestos de lactona macrociclica;

8) compuestos de amidinohidrazona:

9) compuestos antagonistas de GABA; y

10) compuestos de ligando de receptor de acetilcolina;

en una cantidad sinergicamente activa del antagonista del
canal de sodio neuronal en combinaciéon con uno o mas compuestos
seleccionados entre el Grupo | en una relacién de 1 parte en peso
del antagonista del canal de sodio neuronal a 0,01-100 partes en

peso de los compuestos seleccionados del Grupo |.
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2. La composiciéon de acuerdo con la reivindicacion 1, en donde el
antagonista del canal de sodio neuronal es un compuesto de férmula | y la
configuracion de linea punteada C===N representa un enlace doble.

3, La composicidon de acuerdo con la reivindicacion 2, en donde W

es O; X es trifluorometoxi, y esta en la posicion 4; Y es trifluorometilo yestaen

la posicién 3; Z es CN y esta en Ia posicion 4; Aes CHz; nes 0; m, py q son
cada uno 1; Ry Ry son cada uno H.

4. La composicion de acuerdo con la reivindicacién 3, en donde el o
mas compuestos seleccionados entre el “Grupo (1)' son (RS)-a-ciano-3-
fenoxibenzil ’ (1 RS’,3R8;1 RS,3SR)-3-(2,2-diclorovinil)-2,2-
dimetilciclopropanocarboxilato (cipermetrina), (RS)-a-ciano-3-fenoxibenzil (Z)-
(1 RS,3RS)-(2-cloro-3,3,3-triﬂuoropropenil)-2,2-dimetilciclopropanocarboxilato
(cihalotrina), (RS)-a-ciano-4-fluoro-3-fenoxibenzil (1RS,3RS;1RS,3SR)-3-(2,2-
diclorovinH)-2,2-dimetiiciclopropanocarboxilato‘ (ciflutrina), 3-fenoxibencil
(1RS,3RS; 1 RS,38R)—S-(Z,2-diclorovini|)—2,2~dimetilciclopropanocarboxilato
(permetrina), 2-(4-etoxifenil)-2-metilpropil 3-fenoxibencil eter (etofenprox), (4-

otoxifenil)[3-(4-ﬂuoro-3-fenoxifeni|)propil](dimetil)silano (silafluofén), (RS)-a-.

ciano-4-fluoro-3-fenoxibenzil " (1RS,3RS;1 RS,3SR)-3-(2,2-diclorbvinil)-2,2-
dimetilciclopropanocarboxilato (fipronil), (1,4,5,6,7,7-hexacloro-8,9,10-
trinorborn-S-en-2,3filenobismetileno)' sulfito  (endosulfén), 1-(6-cloro-3-
piridilmetil)-N-nitroimidazolidin-2-ilidenoamina (imidacloprid), (E)-N'-[(6-cloro-3-
piridil)metil]-Nz-ciano-N’-metilaéetamidina (acetamiprid),  (E)-N-(6-cloro-3-
piridilmetil)-N-etil-N'-metil-2-nitrovinilidenodiamina (nitenpiram), 3-(2-cloro-1,3-
tiazol-6-ilmetil)-5-metil-1,3,5-oxadiazinan-4-ilideno(nitro)amina (tiametoxam), O-
4-bromo-2-clorofenil  O-etil - S-propil fosforotioato (profenofos), O,S-dimetil
acetilfosforamidotioato (acefato), O-etil O-4-(metiltio)fenil S-propil fosforoditioato
(sulprofos), dietil (dimetoxitiofosforiltio)succinato (malatién), O,0-dietil O-2-
isopropil-6-metilpirimidin-4-il fosforotioato (diazinén), O,0-dimetil O-4-nitrofenil
fosforotioato  (metil paratidn), S-tert-butiltiometil O,O-dietil fosforoditioato
(terbufds), S-metil N-(metilcarbamoiloxi)tioacetimidato (metomit), 3,7,9,13-
tetrametil-5, 1 1-dioxa-2,8,14-tritia-4,7,9,12-tetra~azapentadeca'-'3,12-dieno-6,10-

W

Ak
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diona (tiodicarb), S-4-fenoxibutii dimetiltiocarbamato (fenotiocarb), N-
metilbis(2,4-xililiminometil)amina  (amitraz), N2-(4-cloro-o-tolil)-N',N'-
dimetifformamidina ©  (clordimeform), ) N'-(4-cloro-2-metilfenil)-N.N-
dimetimetanimidamida  (clorfenamidina), mezcla de (10E,14E,16E,222)-
(1R,48,5'S,6S,6'R,8R,12S,13S,20R 21 R,248)-6'-[(S)-sec-butil}-21,24-dihidroxi-
511,13 ,22-tetrametil-2-0x0-(3,7,19-trioxatetraciclo[15.6.1.14%.02%|pentacosa-
10,14,1 6,22-tetraeno)—6-espiro-2'-(5',6’-dihidro-2'H-piran)-12-il 2,6-dideoxi-4-O-
(2,6-dideoxi-3-O-metil-a-L-arabino-hexopiranosi'l)-3-O-metil-a-L-arabivno-
hexopiranosido ~ y (10E,14E,16E,222)-
(1R,48,5'S,6S,6'R,8R,12S,13S,20R, 21 R,24S)-21 .22-dihidroXi-G'iisopropil-

5. 11,13,22-tetrametil-2-0x0-(3,7,19-trioxatetraciclo[15.6.1.148.02%|pentacosa-
10,14 .1 6,22-tetraeno)-6-espiro-2'-(5',6’-dihidro-2'H-piran)-1 2-il 2,6-dideoxi-4-O-
(2,6-dideoxi-S-O—metil-a-L-arabino-hexopiranosil)-S-O-metil-oc—L-arabino-
hexopiranosido (avermectina), mezcla de (10E,14E,16E,222)-
(1R,48,5'S,68,6'R,8R,128,138,20R,21R,24S)-6"-[(S)-sec-butil]-21,24-dihidroxi-
5',11,13,22-tetrametil-2-0x0-(3,7,19-trioxatetraciclo[15.6.1.14%.02%#|pentacosa-
10,141 6,22-tetraeno)-6~espyiro-2’-(5',6’-dihidro~2’H-piran)-1 2-il 2,6-dideoxi-3-0O-
metil-4-O-(2,4.6-trideoxi-3’-O-metil-44metilamino-a-L-lixo-hexapiranosil)—a-L-
arabino-hexapiranosido " y ‘ (10E,14E,16E,222)-
(1R.45,5'S,6S,6'R,8R,12S,1 3S,20R,21 R,24S)~21 ,24-dihidroxi-6'-isopropil-
5.11,13,22-tetrametil-2-0x0-(3,7,19-trioxatetracyclo[15.6.1.142.02%|pentacosa-
10,14,1 6,22-tetraeno)-6-espiro-2’-(5',6'-dihidro—2’H-piran)—12-il 2,6-dideoxi-3-O-
metil-4-O-(2,4,6-trideoxi-3-O-metil‘-4-metilamino-a-L-|ixo-hexapiranosil)-a-L-
arabino-hexapiranosido  (emamectina), mezcla de: (10E,14E,16E,22Z)-
(1R,4S,5'S,6R,6'R,8R,13R,20R,21R,24S)-6'-etil-21,24-dihidroxi-5',11.13,22-
tetrametil-3,7,19-trioxatetraciclo[15.6.1.1%%,02*|pentacosa-1 0,14,16,22-
tetraeno-6-espiro-2'-tetrahidropiran-2-ona y (10E,14E,16E,222)-
(1R,4S,5'S,6R,6’R,8R,13R,20R,21R,24S)~21,24-dihidroxi-5',6’,11,13,22-
pentametil-3,7,19-trioxatetraciclo[15.6.1.1%.02%|pentacosa-10,14,16,22-
tetraeno-6-espirb-2’-tetrahidropirari—2-ona en la proporcion 7 a 3
(milbemectina), [6R,23E,25S,(E)]-5-O-demetil-28-deoxi-25-(1 ,3-dimetil-1-
butenil)-6,28-epoxi-23-hidroxi-milbemicina B. (nemadectina), o
[6R,23E,258,(E)]—5-O-demetil-28-deoxi-25-(1 ,3-dimetil-1 -butenil)-6,28-epoxi-23-
(metoxiimino)milbemicina B. (moxidectina).

|
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5. La composicién de acuerdo con la reivindicacién 3, endonde el 0
mas compuestos seléeccionados entre el “Grupo (1)" es un nucleopolihedrovirus
recombiante capaz de expresar toxina de insecto, el cual es el HzZNPV-AalT,

Helicoverpa Nucleopolihedrovirus que expresa toxina del insecto Androctonus

australis.

6. La composicion de acuerdo con la reivindicacion 3, en donde el o
mas compuestos seleccionados entre el “Grupo (I)" son hidrametilnén (5,5-
dimetilperhidropirimidin-2-ona 4-trifluorometil-a.-(4-

triﬂuorometilstiril)cinamilidenohidrazona).

7. Un meélodo para el control sinérgico de insectos, que comprende
poner en contacto dicho insecto con una composicion de cualquiera de las

reivindicaciones 1-6.

8. El método de acuerdo con Ia reivindicacién 7, en donde el insecto

se selecciona entre el grupo que consiste de Blatarios, Isdpteros, Dipteros e

himenodpteros.

9. El método de acuerdo con la renvmdncacnén 8, en donde los
insectos son lepidopteros o cledpteros.

10. Un método para la proteccién de una planta contra la infestacion y

ataque de insectos, que comprende aplicar al follaje o tallo de dicha planta, una
cantidad sinérgicamente efectiva de una composicion de acuerdo con
cualquiera de las reivindicaciones 1-6.
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de la Decision 486 de
la Comisién de la Comunidad Andina, se le comunica: .~

1. DOCUMENTOS ESTUDIADOS:

-Capitulo descriptivo folios 5 a 25, 188 a 199
-Capitulo reivindicatorio reivindicaciones 1 a 10 folios 261 a 265,; enviadas como respuesta, junto
con memorial de 07 de septiembre de 2005, folios 255 a 260.

El articulo 9 de la Decision 486 de la Comision del Acuerdo de Cartagena establece que:

“La primera solicitud de patente de invencion o de modelo de utilidad, o de registro de disefio industrial
o de marca, validamente presentada en otro Pais Miembro o de una autoridad nacional, regional o
internacional con la cual el Pais Miembro estuviera vinculado por algin tratado que establezca el
derecho de prioridad analogo al que establece la presente Decision, conferira al solicitante o a su
causahabiente un derecho de prioridad para solicitar en el Pais Miembro una patente o un registro
respecto de la misma materia. El alcance y los efectos del derecho de prioridad seran los previstos en el
Convenio de Paris para la proteccion de la Propiedad Industrial...”

“...Para beneficiarse del derecho de prioridad, la solicitud que la invoca debera presentarse dentro de
los siguientes plazos improrrogables contados desde la fecha de presentacion de la solicitud cuya
prioridad se invoca;

a) doce meses para las patentes de invencion y de modelo de utilidad; y

b) seis meses para los registros de disefios industriales y de marcas”

La solicitud fue presentada el 29 de marzo de2000 y se reivindico prioridad de las solicitudes US
60/124306 de 12de marzo de 1999 y US 60/158201 de 7 de octubre de 1999, de las cuales se presentd

la copia respectiva Por lo tanto, de acuerdo a los articulos 9 a 11 de la decision 486, la prioridad
reivindicada es valida.
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2. OBJETO DE LA INVENCION:

La invencién comprende:

- Una composicion insecticida que comprende un antagonista del canal de sodio neuronal de
formula | y uno o mas compuestos seleccionados del grupo I: (1) compuestos piretroides, (2)
compuestos tipo piretroide, (3) nucleopolihedrovirus recombinantes capaces de expresar una
toxina de insecto, (4) compuestos de organofosfato; (5) compuestos de carbamato, (6)
compuestos de formamidina, (7) compuestos de lactona macrociclica, (8) compuestos de
amidinohidrazona; (9) compuestos antagonistas de GABA,; y (10) compuestos de ligando de
receptor de acetilcolina; en una cantidad sinergicamente activa del antagonista del canal de
sodio neuronal en combinacién con uno 0 mas compuestos seleccionados entre el grupo | en
una relacion de una parte en peso del antagonista del canal de sodio neuronal a 0,01-100
partes en peso de los compuestos seleccionados del grupo (1).

- Método para el control de insectos que comprende poner en contacto dicho insecto con unade
las composiciones reivindicadas..

- Metodo para proteger una planta contra la infestacion y ataque de insectos que comprende
aplicar al follaje o al tallo de dicha planta una cantidad sinérgicamente eficaz de la composicion.

- Clasificacién Internacional de Patentes AO1N47/28.

3. CLARIDAD DE LA SOLICITUD:

Conforme a lo establecido en el articulo 30 de la decision 486 de la comisién de la comunidad andina
las reivindicaciones deben ser claras, concisas y estar enteramente sustentadas en la descripcion.

No obstante se haya modificado el capitulo reivindicatorio, |a reivindicacion 1, continua siendo muy
general por cuanto o se delimita el alcance de la invencion puesto que abarca diez grupos de
compuestos que corresponden a funciones quimicas diferentes y donde no se especifican los
compuestos. Tampoco esta suficientemente sustentado en el capitulo descriptivo que toda esa amplia
gama de mezclas posibles de acuerdo a lo reivindicado presenten efecto sinérgico.

Con respecto a la férmula estructural no es claro la forma como se indica que “la configuracion de linea
punteada C===N representa un enlace doble o un enlace simple " pero en la férmula no aparece dicho
enlace representado asi, lo que alli se muestra es un enlace formado por una linea continua y una
punteada, lo cual de acuerdo a lo contemplado en la reivindicacion N° 2 representa un enlace doble
entonces no es congruente la forma de representarlo en la estructura con lo que se indica dentro de la
reivindicacion N°1 y con lo indicado en la reivindicacion N°3. De otra parte tampoco se indica cuando
dicho enlace corresponde a un enlace sencillo como queda la formula estructural con respecto a los
atomosde Cy N que conforman dicho enlace, puesto que debe entonces completarse la valencia de
cada uno de ellos con alglin sustituyente.

Las reivindicaciones de método para el control de insectos, asi como para la proteccion de plantas de la
infestacion de insectos, tal como se reivindican son muy generales y no define una forma de realizacion
especifica. De ofra parte es el método no se caracteriza por el tipo de producto o compuesto que se
aplique.

El encabezado de la reivindicacion N° 7 “ un método para el control sinérgico de insectos..” no es claro
por cuanto un “control sinérgico de insectos” no significa nada.

Es de anotar que si bien la memoria descriptiva sirve para una mejor comprension de Ia invencion, las
reivindicaciones deben ser claras por si mismas y delimitar perfectamente el alcance de la misma.

4. DETERMINACION DE UNIDAD DE INVENCION



La invencion no comprende un grupo de invenciones relacionadas entre si, de manera que se integre un
unico concepto inventivo conforme al articulo 25 de la decision 486 de la comision de la comunidad
andina, puesto que:

De acuerdo con el nuevo capitulo reivindicatorio la invencion ain comprende una amplia gama de
mezclas diferentes, no obstante se haya restringido la composicioén con respecto a los compuestos
antagonistas del canal de sodio a los compuestos de formula I, los compuestos del grupo | con los
cuales se combinan corresponden a grupos con funciones diferentes como piretroides, carbamatos,
nucleopolihedrovirus etc , eso sin contemplar que dentro de cada uno de estos se tienen igualmente un
sinnumero de compuestos con estructura quimica muy diferente, tal como se puede determinar de
acuerdo con la reivindicacion N° 4, por lo tanto resulta que se tiene una infinidad de mezclas diferentes.

Ahora bien los compuestos de formula | son conocidos en el arte previo, de manera que no existe un
unico concepto comin e inventivo, en todas las posibles mezclas.

9- ARGUMENTOS DEL INTERESADO:

Con respecto a lo expresado por el interesado con relacién a la objecion de que “no encuentra
suficientemente sustentado que todas las mezclas posibles de acuerdo a lo reivindicado presenten
efecto sinérgico”, si bien es cierto como lo afirma el interesado en su memorial que en las paginas 16 a
20, ejemplos 2y 3 se demuestra el comportamiento sinérgico de las mezclas de los compuestos de
formula |, es de anotar que alli solo se muestra el comportamiento de un compuesto de formula la en
combinacién con un compuesto especifico que corresponde a “hidrametiinén® y con un
nucleopolihedrovirus que expresa la toxina de insecto Androctonus australis, lo cual no es
representativo frente a la amplia gama de mezclas que se dan de un lado por los compuestos de
formula |, donde el significado de sus sustituyentes en amplio y contempla grupos funcionales diferentes
y de otra parte el hecho de que entre los compuestos del grupo | se tienen diez diferentes tipos de
compuestos quimicos como piretroides, organofosforado, carbamato etc y dentro de cada uno de ellos
existe una gran variedad de compuestos lo cual se puede ver facilmente en la reivindicacion N°4, de
manera que en la descripcién por lo menos deberia contemplarse ejemplos de mezclas de los
compuestos de formula | con los compuestos especificos comprendidos en dicha reivindicacion.

Con respecto a que los métodos reivindicados han sido claramente definidos y que comprenden la
etapa de aplicacion de una composicién insecticida Ginica y especifica es de anotar nuevamente que la
mezcla insecticida no es Gnica y especifica como ya se indico anteriormente y de otra parte el método
no se caracteriza por el producto que se aplique, si bien se esta indicando que se pone en contacto la
composicion ya sea con el insecto o con la planta , esto constituye una etapa obvia muy general que no
presenta ninguna caracteristica especifica, por lo tanto la objecion se hace con el propésito de que se
defina y delimite el método reivindicado de manera que se pueda diferenciar del los métodos
convencionales.

Ahora con relacion a la falta de unidad de invencion ya se indico en el numeral 4, de acuerdo al nuevo
capitulo reivindicatorio por qué razén ain existe falta de unidad de invencion, ahora cabe anotar que
como es conocido en materia de patentes para que exista un Gnico concepto comun e inventivo, el
elemento novedoso e inventivo debe estar presente en todas las reivindicaciones, asi como también
como en el caso de las mezclas en cada una de ellas, de manera que deberia existir dicho elemento
novedoso e inventivo en todas las mezclas, asi que los compuestos de férmula | que corresponden al
elemento comin para todas las mezcias no son nuevos ni inventivos, por lo tanto no se esta tomando
cada compuesto independientemente, justamente se hace esta referencia en razon a se trata de
mezclas muy diferentes con compuestos estructuralmente muy diferentes y aunque cada una podria
ser nueva, la combinacion de los compuestos que es lo nuevo e inventivo no es la misma para todas las
mezclas, de otra parte no se puede afirmar como lo hace el interesado que el efecto sinérgico se
constituya en el concepto comin inventivo, porque si asi fuera toda mezcla sinérgica podria ser
contemplada en una unica solicitud, es de anotar nuevamente que el efecto sinérgico es el resultado de
la mezcla especifica de dos o mas componentes activos y lo que se protege como invencion es la
composicion més no sus propiedades que son inherentes a la misma.
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Es de anotar que una cosa es la novedad de la invencion y otra el concepto comin inventivo, el hecho
de que la combinacidn de dos o mas principios activos sea nueva no implica necesariamente que una
pluralidad de mezclas que puedan liegar a ser nuevas cada una independientemente, conformen todas
un Unico concepto comdn inventivo, por esta razon se hace la anotacion de que los compuestos son
conocidos en el arte previo, de manera que como los compuestos comunes a todas las mezclas son
conocidos no existe un unico concepto comun inventivo, y ademas porque como ya se indico se trata de
compuestos estructuralmente muy diferentes.

Hasta tanto el interesado no ajuste su solicitud, de acuerdo a las observaciones antes anotadas no
se podra continuar con la busqueday estudio de patentabilidad.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad Andina, se le indica
que debe dar respuesta dentro del término de sesenta dias contados a partir de la fecha de la
notificacién de la presente comunicacién. En caso de no dar respuesta al presente requerimiento o sia
pesar de la respuesta subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal e), del capitulo quinto del
titulo primero de la circylar L’mica)lo’.ﬁ 0 de 2001.
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ALIX CARMENZACCESPEDES DE VERGEL
Jefedela Divi§i6n de Nuevas Creaciones 1 5 NM. 2006
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