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(72) Inventors PETER STUART GATES and 
JOHN GILLON 

(54) SUBSTITUTEDi'BENZODIOXOLES 

(71) We. FISONS PEST CONTR.o~:'. i.IMITED, a British Company, of Harston, Cambridgeshire, do. hereby declare the :Invention, for which we pray that a patent . may be granted to us, and the methocf by; which it is to be performed, to be parti­cularly described in and by the following statement: -
The preserit invention. relates to ·certain substituted benzodioxoles which have been found to. possess pesticiqal activity, JQ their preparation and· to pesticidal com-positions containing the sanie. :: .· 
Accordingly -the present invention "is· for the substituted benzodioxolcs of the formula:-

wherein R1 and R2 are hydrogen or alkyl c)f 1-6 carbon atoms (e.g. methyl, ethyl or butyl), substituted or unsubstituted, o(R1 and R2 together with the linking carbon atom f9rm a cydoalkane or cycloalkenc<iing of 5_ to 7 carbon atoms, and wl1erein R'1 is hydrogen, alkyl of 1~ :carbon atonis· (e.g. 1nethyl or ethyl), substituted or un­substituted, alkanoyl of 2 to 5 carbon atoms {for example acetyl or propionyl) or 
benzoyl and wherein R1 is alkyl of 1-4 :carbon -atoms (e.g. methyl or ethyl), alkenyl of 2-4 carbon atoms (e.g. ally!) or alkynyf of 2-4 carbon· atoms (e.g. propargyl), and RS, R6 an'd R7 are hydrogen, halogen (chlorine, .bi:omine, iodine or fluorine) or alkyl of 1-4 carbon atoms (e.g. methyl cir ,ethyl), substitute4 or unsubstituted. · According_ to a preferred embodim!!nt)>f the invention R1 and R2 arc hydrogen or alkyl of 1 to 6 carbon atciins or together with the Jin.king carbon atom form a cycloalkanc ring of 5 to 6 carbon atoms, R:: is hydrogen, alkyl of 1 to 4 carbon atoms, alkanol of 2 to 5 .carbon atoms or benzoyJ, and R\ R 6 nnd R7 are hydrogen or aikyl of 1 to 4 carbon atoms. · 
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· The present invention is also for pesticid~l compositions comprisiI~g a~ an active 
ingr:e4ienr a substituted benzodioxole. as· identified above, toge~er with a carrier 
and/or a wetting ag~nt. . . . . 
· · The present invention is also · for. : the. treatment of plants; . animals the soil, 
materials ·or areas, whid( comprises applying thereon or thereto a: substituted benzo:-
dioxole as identified above>··:. . . .:··.· · .· •... · 
. .· Th.e present iilvemiori .is also for the preparation of the substituted benzodioxoles 
as:·i~erit!fied. abov<f:which comprises r~cting a 4-hydroxyl-1,3-benzodioxo1e with an 
jsocyanatc of. the fonµula R.4N~O ·or ·a su~stituted carbamyl chloride of the formula 

·· R3R,4NCOCI; in the case of substituted benzodioxoles where R3 is acyl (i.e. alkanoyl of 
2 to 5 carbon atoms or .benfoyl), these may b~ prepared by acylating the correspond­
ing .Conipound where· R3 is. hydrogen. The. s~pstituted benzodioxoles may also be pre­
pare~ by reacting a· 1,3'-benz0diox<>lyl-+.:chloroformate with an amine or amide of the 
:foriµula'. R3R4NH. The _g~otips R3 ;and R\have the significance indicated above. 

. According 'to .8: preferred embodiment of the invention the stibstituted benzodi­
oxo~e· is a· com:poulid. of the Jor111ula above .where R5

, R6 and R7 are hydrogen or alkyl 
:of · 1: to 4. carbon atoms, a:nd where R 1 an4· R2 are methyl groups. Particularly pre­
ferre.d compounds are. 2;2'-dime~hyl-1,3-bemodioxol-4-yl N-methykarbamate and 2,2, 
7-trimethyi.:..l;3~herizodioxol';'4~yl 'N-'il1~thylca~bamate. ·· · · 

T):'Je s1.1bstituted "be11zoclioxoles are generally of value as pesticides; they have 
been foupd to be of patti~Iar valmf as Jriseeticides, especially against houseflies, 
caterpillars· and aphids. 'J:'hese:: compoupds<act as direct insecticides and also have 
systemic activity, The substituted benzocliOxoles are also of value in the· control of 
pests on animals, for example killing ticks on animals, and the invention covers the 
_treatment of animals for this·purpose. · .••· .. 

. The substituted benzodiqxoles arc. : ge~~tally water insoluble and may be for­
mulated in any of t~e ways·C6tl).QJ.only acloptaj. for insoluble compounds. 

. For example, the sul)s~ituted · be1izodi0xole~ may be dissolved in a water im­
miscible solvent1 for example. a 'high boiling:.hydrocarbon, as a carrier, suitably con­
taining dissolved elliulsifyjng agents so •that the composition acts as a sclf-cmulsifiable 
oil on addition to water. . . ·: . . ·. ..• . . . 

The ·substituted benzodioxoles mily also be admixed with a wetting agent with or 
without a solid cartiCI: to·. forin !l ,./ettl}.f?le:.Powder which is solu.ble or dispersablc 
in water, or may. be mixed with jusra:solid :.carrier to form a solid product. 

Solid cii.1Tie.rs: ·with wliidi tlu: :stib~~iaitcd benzodioxoles may be incorporated 
include clays, sands, tale, mica or solid fertilizers, such products either comprising 
dust or larger par.tide size:1natei;ials. ., ... • .· 

The wetting ·agents used may .i;:omprise anionic compounds such as soaps, fatty 
sulphate es~ers such as dodecyl sodium sulphate, octadecyl sodium sulphate and cetyl 
sodium sulphate, fatty ai:cm.atk sulpbonates)H.ich as alkyl benzene sulphonatcs or butyl 
naphthalene sulphonate, more cbinplex f8:t'ty sulphonates such as the amide condensa­
tion prOducts of .olek acid arid N~methyl taurine or the sodium sulphonate of dioctyl 
succiriate. . .':' · 

The wetting agents may also co~prise non-ionic wetting agents such as con­
densation products: of fatty .acids, fatty .• al(:.ohols or fatty substituted .phenols with 
ethyfone oxide, or· ·fattf esters arid e~~ers of sugars or polyhydric alcohols, or the 
products obtained from the)~tter·by'.coridensatipn with ethylene oxide, or the pro­
duc:ts known as block copolymers of ethylene oxide arid propyleµe :oxide. The wetting 
agcn~s may also. comprise cationic agerits sucli as cetyl trimethylami:nonium bromide. 

.. The p~sticidal ·compositfon,may,11lscfbe in .the form of ari aerosol composition, 
suitably using a cosolverit ·a~d, a wetting 11gent, in addition to the propellant, which 
is suitably e ·pcilyhak>genatcd alkane such :'as dichlorodifl.uoromethane. · 

The pesticidal compositions acc9tding tci the present invention may contain in 
addition to the substituted •be:nzodioxofo~ other active insecticides, bactericides and 
fungicides. It has· ·been fc;m11d that' ·particufai;:'. advantages are obtained with mixtures 
with· other . insecticides. · ... · · :'' · 
. In their varicius applka~ions . the. C()inpounds of the invention may be used at 

various· rates; thus· for ~xartiple: for' the: .treatment of plants for the control of pests 
on plants the compoundf arc' ·suitably applied ·~t a rate of abotl['-0.25~16 ounces 
per .acre (17~1120 g. per.:hectare) and preferably 0.5-...4 ounces pet acre (35-
280 g. per hectare); fot thc:treatment' qf animals for the control of ticks, the animal 
is suitably dipped in or. sprayed· with a se)l~tion containing 3~300 parts per million 

·of the active compound. · · · · · ··· '· . 
The following ·Examples: are :given to ',illustrate the present invention. The parts 

and percentages are by weight .unle!\s othei:wi.se indicated. 
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. . . EXAMPLE 1 
. 2,2-Dimethyl-4-hydroxy-1,3-benzodioxole (14 parts) in b.enzene (25 parts) was . treated with methyl isocyanate (6 part's) -and a few drop$>;~( triethylamine with cooling. After- standing for 30 minut'es, the crystals of 2,2-diriiethyJ:-1,3-benzqdioxol-.4.-:-Yl iN-methykatbamate which formed were filtered off and washed with benzene 5 -::;theri_ 'ivith pefroleum (boiling point below 40°C.) to yield the. pure compound as a .• white solid;: inelti.ng point 129-130°C. (16 parts, 85%.yield). 

Analysis: 
Found: 

· CuH111N04 requires: 
C, 59.35; H, 5.90; N, 6.35 
C, 59.18; H, 5.87; N, 6.28% 

ExAMPLES 2-9 
·. Th_e·.pJ:o~c;:ss of Example 1 was repeated rep!adng the 2,2-dimethyl-4-hydroxy­. 1,3-benzodioxqJe by the appropriate substituted hydroxy-1,3-benzodioxo!e to form the . following cotjipounds : · 

10 

2-ethyl'-2.;inethyl-1,3-benzodioxol-4-yl N'-methylcarbamatc, melting point 86- 15 '87°C., 
. 2,2-tetramethylene-l,3~benzodioxol-4-yl N-methylcarbarnate, melting point 123-1240C. 

2,2-pent3:tnethylene-1,3-bcnzodioxol-4-yl N-methylcarbamate, melting point 90-· n~ 
~ 2-tert-butyl:-2-methyl-1,3-benzodioxol-4-yl N-methylcarbamate, melting point 89-,90°C. · 

2,2,1,...ttimethyl-l,3-benzodioxol-4-yl N-methylcarbamate, melting point 146-1470G. 
2,2:6'-trixp.ethyl-1,3-benzodioxol-4-yl N-methylcarban1ate~ melting point 136-- 25 138°C. 
2-methyl"".1)3:-benzodioxol-4-yl ·· N-methylcarbamate, melting point 135-l37°C. l,3~benzodfoxol-4-yl N-methylc~rbamate, melting point 146-148°C. 

ExAMPLE-10 
A stirred· .solution of 50 parts of phosgene in 200 parts of benzene was treated 30 over one "hour with a· solution of 4-hydroxy-2,2-dimethyl-l,3~berizodioxole (33 parts) and dimetpylariiljne (24 parts) in benzene (150 parts) .and stirred for a further 2 hours. The $Oiutiori \Vas then filtered, washed with water, dried and the 2,2-dimelhyl-,l,3-benzodioxole.:.4 .. yl chloroformate (41 parts, boiling point 83-84°C./0.5 mm.) dis-tilled off. · 35 To a cold- stirred solution of sodium carbonate (9.5 parts) and propargylamine hydrochloride (82 parts) in water (50 parts) and ether (40 parts) was added a solu­tion of the chloi:Oformate (16 parts) in either,(40 parts). After stirring for one hour, che e~hereal solution was washed, dried and evaporated to give 14.9 parts of 2,2-diriiethyl~l;3'.'.bc;nzf)dioxol-4"'yl N-propargylcarbainate, melting point 107-109°C. 40 In a siinila~ ;,vay by reacting the chlotoformat~ with allylamirie and dimethylamine respectively; thdpllowing compounds were prepared : - · 

2,2-dimelhyl-1,3-benzodioxol-4-yl N-allykarbamate, melting point 93-95°C. 2,2-diriiethyl-1,3-benzodioxol-4-yl N~'.'.dimethylcarbamate, boiling poiut 119-1220Cat·0.5 mm. Hg. pressure. · 45 

ExAMPLE 11 
EXAMPLE A 

A solution_ of pyrogallol (50 parts) in ethyl methyl ketone. (200 parts) was stirred and heated to 50°C, then phosphorus per1toxide (200 parts) was added portionwise at such a ra~e that t~e temperature remained about 800C. After stirring for a further 30 50 minutes at about 50°C. the liquid layer was, poured into cold water (1000 parts) arid the crude product ·isolated by extracting with benzene and evaporating the ex-tracts. The residual liquid was distilled. The product was 4-hydroxy-2-ethyl-2-methyl­l,3-benzodioxole (39.5 parts), boiling point 84-85°C.f0.4 mm., melting point 48-500C. 
55 

EXAMPLE B 
A solution. of pyrogallol (63 parts) in 2;2-dimethoxypropa11e (100 parts) and ben.zerte (100 parts) containing tolucnesulphonic acid (0.01 parts) was slowly distilled 

·,:. 
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·thto~gh. a . fractionating column during 4 hours,· r~oving iiquid {150 parts), b.p. 
57..,..64?C, ·A few drops of triethylaminc were then added and the mixture thoroughly . 
W!'.shed ·.vith water, dried and evaporated. Distil1a:timi gave 4-hydro:x:y-2,2-dimethyl-
1,3"'benzodioxolc (36. parts), boiling point ·110,~C./O.J ~., whkh:_jvasrtn:~rifiaj by 
recry~tallisation from carbon tetttlchloride. Melting-.point 88-90°C. · ,· · 

::'.·' 

EXAMPLE 12 
~n a: similar way to Example llA the following compounds were prepared: -

4;.hydroxy-2,2-diethyl-l,3-benzodioxole, melting point 56-58°C. 
4·~hydroxy-2,2-pentamethylenc-l,3-benzodioxole, boiling point 130-134°C. at 
... 0.4 mm. Hg pressure. · _ · .. 
4,.bydroxy-2,2-tctramethylene-l,3-l:ienzodioxole, melting ·point 59-62°C. 
4-'hydrox~-2-tcrtiarybutyl-2-methyl-1,3-benzodfoxole, melting point 79-81°C . 

• ExAl\.tPLE 13 
. 2,4:,.Dimethyl-1,3-benzodioxol-4-yl N-methylcarballlate (prepared as in Example 

1) (8 -parts) was refluxed for 15 minutes in acetk ·ar.hydride (40 parts) with a few 
drops of concentrated sulphuric acid. Sodium acetate (1 part) was: added and. most 
of the . acetic anhydride was distilled off uncier v~cuum. · The rCQ;.aining oil was 
poured "into water (200 parts) and after standing for 1 hour was ext..-acted into 
ether · three times. The ether solution was washed with aqueous sodium bicarbonate· 
solution· and with water, then dried over soditlin sulphate. The ether ~as distilled 
off under reduced pressure to yield 2,2-dimethyl-2,3-benzodioxol-4.:.yt N-acetyl-N­
methylcarbamate, which recrystallized from petroleum as a yellow crystalline solid, 
meltin~ point 76--77°C. (5.5 parts, 58% yield). 

Analysis:. 
. Found: C, 59.10;. H, 5;90; N, 5.05 

C1~HnNO;'l requires: C, 58.86; .. H, 5.70; N, 5.28% 

EXAMPLES 14-15 
The process of Example 13 was repeated replacing the carbamate starting 

material successively by 2,2-:dimethy!-l,3-ber;izodioxcl-:4-yl N-propargyl carbamate and 
2-ethyl.-2-methyl-1,3-benzodioxol-4-yl N-methylcarbamate giving 2,2-dimethyl··l,3-
benzodioxol-4-yl N-acetyl-N-propargyl carbamate, boiling point 138-140°C./0.5 
mm. IJ:g .. pressure and 2-ethyl-2-methyl-1,3-benzodioxol-4-yl N-acetyl-N-m.ethylcar­
bamate, boiling point 124-126°C./0.4 mm. Hg. pressure. 

EXAMPLES 16-.-19 
9 centimetre diameter filter papers treated with aqueous acetone solutions of 

each of the compounds 2,2-dimethyl-1,3-benzodioxoJ.:4-yl N-methyl-carbamate, 2,2-
dimethyl-1,3-benzodioxol-4-yl N-acetyl-N-methylcarbamate and l,3-berizodiC)xol-4-
y l N-methylcarbamate at rates equivalent to ··100 milligrams per square foot (100 
mgm.f0-99 m2

.) of, the active ingredient were placed in 9 centimetre diameter Petri 
dishes. Batches of adult female houseflies (lv!U$ca dqmestica) lightly anaesthetised with 
carbon -dioxide were then introduced .into ·the ;dishes arid a glass lidiptacect over .each. 
After 24 hours the flies were examined and were all found to be dead. ·. 

EXAMPLES 20-27 
7 Centi~etre diameter circular discs of cabbage leaves were painted with 1 

millili~.e aqueous acetone solutions of each of the following compounds : 
2,2-dimethyl-1,3-benzodioxol-4-y 1 N-methykarbamate, 
2,2-dimethyt-1,3-benzodioxol-4-yl N-acetyl"".N'-methylcarbamate, 
2;2~7:-trimethyl-l,3-benzodioxol-4:-yl N-methykarbamate 
2,2"-dimethyl-1,3.:.benzodioxol-4-yl N-allylca~bamate, 
2,2-dimethyl-1,3-benzodioxol-4:.yl N-propargykarbamate, · 
2,2~dimethyl-1,3-benzodioxol-4-yl N-ace't:yl'-N ,:propargy karhamate, 
2;;.ethyl.:.2-methyl-1,3-benzodioxol-4-yl N-methylcarbamate and 
2;2;.tetramethy!ene-1,3-benzodioxol-4-yl N.;rriethylcarbamate, in ·each case at con-

centrations equivalent to leaf applications of 10, 5, 1, 0.5 and 0.25 pounds per acre 
(11.2, 5;6, 1.12, 0.56 and 0.28 Kg./hectare) of active ingredient. When the deposit 
on the leaf discs had' dried, e;:ich leaf disc was placed in a 9 centimetre diameter 
Petri dish, infested with ten second instar larvae of the cabbage white butterfly 
(Pieris brassicae) and .covered with a· glass lid. Three replications· were made with 
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1,220,056 14 
each compound at each concentration level. After 48 hours the larvae were examined . and were all found to be dead. 

·. ·' EXAMPLES 28-29 
. : . Aqueous suspen~ions containing 100 parts per million of 2,2-dimethyl~l,3-benzo­·. dioxol-4'-yl N-methylcarbamate and 2,2-dimethyl-1,3-benzodioxol-4-yl N-acetyl-N­, m~thylcarbantate were sprayed at a rate equivalent to 50 gallons per acre 585 litres pe:r:hectare on yQi.mg field beans (Vicia fab'fl) infested with adult apterous veitch aphids . (Megoura tiiciae). After treatment the pla1its were enclosed in glass cages with gauze tt>ps for ventilation. Each treatment produced ·complete kill t>f the aphids in 24 hours as compared with no kill on control plants. 

EXAMPLE 30 
A wettable powder formulation was made by micronising the following: -

2,2-dimethyl-1,3-benzoxazol-4-yl N-methylcarbamate 
I-J:oe Sl/263 (sodium salt of sulphonated condensation product 
· of a long chain alcohol with ethylene oxide) . 
China Clay · 

·This was suitable for dispersion in water and spraying on plants. 

EXAMPLE 31 

25% 

3% 
72%. 

A 5% granular formulation was made up as folows: Limestone grit and 2% Carbowax (Carbowax is a Registered Trade Mark) were tumbled for 30 mi:r:iutes. 5% Finely ground 2,2-dimethyl-1,3-benzodioxol-4-yl N.-methylcarbamate was then added and tumbled for 15 minutes. 1.25% Of Calflo E (a proprietary calcium sili­cate; Calfto is· a Registered Trade Mark) was then added and tumbled for a further 15 minutes to prevent sticking of the granules. The granules were finally sieved -th::pugb a 12 .... mesh sicl·e. · 

EXAMPLE 32 
Cylindrical pacis of cotton wool, approximate diameter 1 cm;, length 2 ems. were treated with i ml. of acetone solutions of the following carbamates: -

2,2-dimethyl-1,3-benzodioxol-4-yl N-meth ylcarbamate, 
2-mcthyl-1,3-:benzodioxol-4-yl N-methylcarbamate, 
2,2,7-trimethyl-l,3-bcnzodioxol~4-yl N-methylcarbamate, 
2,2,6-trimethyl-1,3-benzodioxol-4-yl N-methylcarbamate, 
2-.ethyl-2-methyl-1,3-bcnzodioxol-4-y I N-methylcarbamate, 
2,2-diethyl-1,3-benzodioxol-4-yl N-methylcarbamate, 
2-tert-butyl.:.2-methyl-1,3-benzodioxol-4-yl .N-methylcarbarnate. 
After leaving for 12 hours to dry, the pads were treated with 1 ml. of sheep blbod seril.m and infested with 20 first instar larvae of the sheep blowfly (Lucilia :rericata). After 24 hours, the blowflies were examined and found to be all dead; insects similarly infested on untreated pads were unaffected. · · · The intermediate hydroxy ben:zodioxoles of the formula: -
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wherein R1
, R\ R~, R" and R7 are as defined above, c:xciuding the cases where R1 

and R2 are hydrogen or methyl when R', Rs and R7 are all hydrogen, are new com­
pounds. These compounds are suitably pr.::pared from 1,2,3-trihydroxybenzene (pyro­
gallol) by reaction with the appropriate ketone in the presence of phosphorus penta­
chloride using the ketone as solvent. 

WHAT WE CLAIM IS:-
1. A pesticidal composition comprising as an active ingredient a- substituted 

benzodioxole of the formula : -

f 
R6- c/"-c--o . . R1 

I II ~c/ 
R-

5-c c-o~ "R
2 

"c/ 
L-NR3n4

. 

wherein R1 and R2 are hydrogen or alkyl of 1 to 6 carbon atoms, substituted or un­
substituted, or R1 and R~ together with the linking carbon atom form a cycloalkane or 
cy~loalkenc ring of 5 to 7 carbon atoms, where R3 is hydrogen, alkyl of 1 to 4 carbon 
::tc:nz, Zt!~~::itt:ted er ~:::t:h~th~t~d, a!ka:ioyl cf 2 to 5 c~rbou stem~ er bcn;:oyl and 
R4 • is alkyl of 1 to 4 carbon atoms, alkcnyl of 2 to 4 carbon atoms or alkynyl of 2 
to 4 carbon atoms, and where R:., R'' and R 7 are hydrogen, halogen or .aikyl of 1 to 
4 carbon atoms, substituted or unsubstituted, together with a carrier and/or a wetting 
agent. 

2. A pesticidal composition as claimed in claim 1 which contains a wetting agent. 
3. A pesticidal composition as claimed· in claim 1 or claim 2 which also con­

rains another active material which is an insecticide, bactericide or fungicide. 
4. A pesticidal composition as c!ai1~1ed in any of the preceding claims wherein 

t11e carrier is a solid. 
5. A pcsticidal composition· as claimed in any of claims 1 to 4 wherein the 

carrier is a water-immiscible solvent for the substituted bcnzodioxole. 
6. A pesticidal composition as claimed in any of the preceding clairns wherein 

R", R'' and R' are hydrogen or alkyl of 1 to 4 carbon atoms, and wherein R 1 and 
R 2 are methyl. 

7. A pcsticidal composition as claimed in daim 1 substantially as hereinbcfore 
described. 

8. A pcsticidal ccmposirion as claimed in claim 1 substantially as hcreinbefore 
described and illustrated in any of the preceding Examples 16-32. 

9. The substituted hcnzodioxoles of the formula: -
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\vherein R1, R2, R~, Rr. and R7 are·:as dcfiri~d above~ excluding the cases where R1 

and R2 are hydrogen or methyl wheri:R\Raa:nd Rr·are all hydl'fJg~n, aJ:"e new com­

pounds. These compounds are suitably. preparedfrom 1,2,3-trihydroxybenzene (pyro­

gallol) by reaction with the appropriate .. ket9ne:in the presence of ph0sphorus ·penta-

chloride using the ketone as solvent. · · / '· · 5 

WHAT WE CLAIM IS: -
1. A pesticidal composition comprl'sing. as an active ingredient a silbstituted 

benzodioxolc of the formula:- ..... :.. ··,., .. _ · 

·. ·:r· 

wherein R1 and R2 are hydrogen oralk~f~ff to 6 carbon atoms, substit1.1ted or un­

substituted, or R1 and R2 together with :the linli:ing carbon atom form a cycloalkane or 

cy<;_loalkene ring of 5 to 7 carbon atoms, where: R3 ·is hydrogen, alkyl of 1 to 4 carbon· 

~to:ns, sub$tituted er unsubetituted,> ~lkancyl .·:of .2= to 5 carbon aro;ri:; c·r: b~IA;:vyl d:nd 

R4 is alkyl of 1 to 4 carbon atoms; alkenyf of 2 to 4 carbon atoms or alkynyl of 2 

to 4 carbon atoms, and where R5,. R}\ and R.7 ' 11re bydrog~n, halogen or alkyl of 1 to 

4 carbon atoms, substituted or unsubstitmed; together with a .carrier and/or a wetting 

agent. : .. ·:.··-~= .... _:.· _:_~:.:~.:· ;.-. · ·. · 

2. A pesticidal composition as clairned·iti :~laim 1 which contains a wetting·agent. 

3. A pesticidal composition as ' claimed "·in· claim 1 or claim 2 which .also con­

tains another active material which is:. all/inse('.ticide, bactericide or fungicide. 

4. A pesticidal composition as claiinedJn any of the preceding claims wherein 

the carrier is a solid. . ~->.:·~:-_:_.· :. ;'. .. . 

5. A pesticidal composition as d,aiffi,ed .'fa any of claims 1 tci 4 wherein the 

carrier is a water-immiscible solvent for<the. substituted benzodioxole. 

6. A pesticidal composition 'as,.claimed ill any of ·the· preceding Claims wherein 

R5, R" and Rr are hydrogen or ·alkyl of 1 to 4 carbon atoms, and wherein R1 and 

R2 are methyl. ' · · . 

7. A pesticidal comp!lsition as claimed in· claii::n 1 substantially as· hereinbefore 

described. . , , . 

8. A pesticidal composition !lS cl:,tii:ried in claim 1 substantially as hereinbefore 

described and illustrated in any of the preceQ.iil.g Examples 16-32. · 

9. The substituted benzodioxoles offfieJorqiula: -
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wherein R1 arid R2 are hydrogen- or alkyl of 1 to 6 carbon atoms, substituted or un­
substituted, or R1 and- R2 together with the linking carbon atom form a cycloa1kane or 
cycloalkene ring of 5 to 7 carbon atoms, where R" is hydrogen, alkyl of 1 to 4 carbon 
atoms, substituted or unsubstituted, alkanoyl of 2. to 5 carbon atoms, or benzoy~, 
and R' is alkyl of l to 4 carbon atoms, alkenyl of 2 to 4 carbon atoms or alkynyl of 2 
to 4 carbon atoms, and where R3, R6

. and R 7 are 'hydrogen, halogen or alkyl of 1 to 
4 carbon atoms, substituted or. unsubstituted. 

JO. Substituted bcnzodioxoles as claimed in claim 9 wherein R1 and R2 are . 
hydrogen or alkyl of 1 tc -6 c~rbon atoms or together with the linking carbon atom 
form a cycloa:lkane ring of 5 or 6 carbon atoms, where R3 is hydrogen, alkyl of 1 to 
4 carbon atoms, aikanoyi of 2 to 5 carbon atoms ur be.uwyi aru.1 ·wi1ere R~, R' ailu 
R' are hydrogen or alkyl of 1 to 4 carbon atoms.. . ·· 

11. S.ubstituted benzodioxoles as claimed in claim 10 wherein R1 and R2 are 
methyl. 

12. Substituted benzodioxoles as claimed in claim 9 substantially as hereinbefore 
described and illustrated in any of the Examples. 

13. Substituted benzodioxoles as claimed in claim 9 which are specifically named 
herein. · . 

14. 2~Dimethyl•l,3-benzodioxol-4-yl N-methylcarbamate. 
15. 2,2,7-Trimethyl-1,3-benzodioxol-4-yl N-methykarbamatc. 
16. A proce5s for t!Je treatment of plants, animals, the soil, materials and areas, 

which comprises applying thereon or thereto a substituted bcnzodioxole as claimed 
in any of claiins 9-15. · 
· 17. A p~ocess. fqr the __ preparation of substituted benzodioxoles as .claimed in 
claim 9 which comprises reactjng the--corresponding 4~hydroxy-l,3-benzodioxole with 
an :isocyanate of the formula R•NCO or a substiruted carbamyl chloride of the formula 
R3R'NCOCl. _ . -

18. A process for the preparation of substituted bcnzodioxoles as claimed in 
claim 9 which coi.npriSes reacting the corresp_oi:1ding 1,3-benzodioxolyl-4-chlorofcrmate 
with an amine or amide of the forinula R3R"NH. 

19. A :process ~or the preparation of substituted benzodioxoles as claimed in claim 
9 in which R3 is alkanoyl of 2 to 5 carbon atoms or benzoyl, which comprises acylat­
ing the corresponding compound where R" is hydrogen. 

20. Processes for the preparation of substituted benzodioxoles as claimed in 
. claim 9 substantially as hercinbefore described. 
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.21. Processes for the preparatiOn of substituted benzodkixoles as claimed in claim 9 substantially as hereinbefore described and illustrated in any of Examples 1-10 and 13-15. · 
22. Substituted 'benzodioxoles when prepared by a process as claimed in any of claims 17-21. · 

F. MURPHY,· 
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