-1- Anti-termite conpositions of &an ofgano-phosphorus insectjcide and an
op@QChloro-4-oxaheptane The present invention.relates to asgqngitq\'
chatyrol i ng conposition which contains as the active ingred?enf,§peé§fic
o] ni ¢ phosphorus compounds and 1,1,1,2,6,7,7,7-octa- chl oro-4-oxahept ane.
As the active ingredients for termte controlling conpositions
use has. been nmade so far mainly of chlorinated hydrocarbon insecticides
such as chl ordane; heptachlor, dieldrin, aldrin, lindane and
chl or onapht hal ene and i norganic conpounds such as arsseni ¢ conpounds,
fluorine compounds and 10 boron conpounds. However, the use of these
insecticides is being limted or piohibited due to their high and sustained
toxicities for vertebrates including human bei ngs. Therefore, recently,
organi c ,phaosphate i nsecticides such as phoxim chlorpyrifos, fenthion and
feni t r otWitdatesmide cpgposidionsygfaon prgapprehgsghenss as BPMC (‘Baycarb
), PpropdxusrectBayigien andamad oanhahybrbateokeraptsrd either solely or in
conbi nati on. Baycarb and Baygon are regi stered Trade -Marks. One of the
i nportant properties that antitermte agents should be provided with is the
weat hering resistance 20 - or- weatherability. -Fundamentally, danage caused
by termtes is found to take place in wodwork under the eave exposed to
the rain water and under the floor, and kitchen, bathroom toilet, etc..
where water is used. Therefore, the anti- termte agents nust retain the
enhanced effect in such 25  |locations for a prolonged period of tinme. For
this reason, it is required that the antiternate agents be free from -2-
: The present invention relates tol?ermite controlling
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composition which contains as the active ingredient specific

organic phosphorus compounds and 1,1,1,2,6,7,7,7-octa-
chloro-4-~-oxaheptane.

5 As the active ingredients for termite controlling
compositions use has been made so far mainly of chlorinated
hydrocarbon insébticides such as chlordane, heptachlor,
dieldrin, aldrin, lindane and chloronaphthalene and inorganic
compounds such as arsenic compounds, fluorine compounds and

10 boron compounds. However, the use of these insecticides is
being limited or prohibited due to their high and sustained
toxicities for vertebrates including human beings.

Therefore, recently, organic phosphate insecticides
\@& such as phoxim, chlorpyrifos, fenthion and fenitrothion as

15 well as carbamate insecticides such as BPMC (Baycarb ),
propoxur (Baygon ) and carbaryl have been used either
solely or in combination. Baycarb and Baygon are registered Trade Marks.

One of the important properties that antitermite
agents should be provided with is the weathering resistance

20 or weatherability. Fundamentally, damage caused by termites

is =-=*e found to take place in woodwork under the eave exposed
to the rain water and under the floér, and kitchen, bathroom,
toilet,'etc, where water is used. Therefore, the anti-
termite agents must retain the enhanced effect in such

25 locations for a prolonged period of time. For this reason,
it is required that the antitermite agents be free from
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el uti on and evapor-ation of active’'ingredient, or possess the weathering
~ resistance, in.noist or hunmid locations. In. addition, such properties ake~
i mportant from'the standpoints of safety and hygi ene or of prevention of 3
envitonnental 5 pollution, as well. In general, organi'c phosphate
| nseeticides are quick- acting and-exhibit high termticidal property..
However, they are readily deconposed by water, heat, ultraviolet rays,
“etc..,. and therefore, present the problemin terns of weather- 10 ing
reS|stance in the practical use. The present inventors, after intensive
‘reséarch,” found,that 1,1,1,2,6,7, 7, 7-octachloro- 4- oxaheptane when used in
combi nation with the speC|f|c organi ¢ phosphorus conpounds, shows

exceptional ly i gpaeyves m@eéw@dammrorwftabﬂlaxéarldagkédlequorepsssaag al so
provi des the ac£h¥ewégg%eg e”tPeQPV' enetrat.e % W gn& % In,
ance to el utTon and evapor foH, Cih SMdEnoRSE éﬂ‘ﬁg

exceptional resrs
excel | ent tern1Fédptevent$vehpprqmﬂngﬂeﬁuﬁreiqmpﬂnhag&dfpemlmdeoﬁtandpeland

have cone to COBP'EEEeE?eaﬁ&rH§éf§h&Qﬂ%erl f&%éﬁ¥ﬂ§§<ﬁpenv???9gegﬁgf'ded

with the practically. | stacto g resistance
*, 7-Qct'achl oPo- 4P8}aHEb?%nea%n¥ﬁ ed in this invention has been known as.the

-&ynerglst for pyrethrohdgenseslj coripsnidphdsphaieeinseictilcities afe quick-

house “hold | nsactLpdsha T PRaeS Tih (Rmir il mepese®y | Faudve ehéy
nmosqui t os, etc. arQurehdleio@empmm asatdr dsatye ultgaydpdet ftays,

termte Controlgtag agRA! hdtefble, At égéﬂg‘the problem in terms. of weather-
1,1,1, 2, 6, 1p7 7-oct achl or o- 4- oxaheptane 30, itself shows a iimted degree

Ot termti dal 1pPopeFi§tante %ﬁf RGO CHe Wari Iy adequate, and the
above- nent i oned weat hEhengresethﬂmttfrs,t dfrJrinteamibel kgspagehi cablnd

satlsfactory ‘that 1,1,1,2,6,7,7, 7—octachloro-4-oxaheptane, when used in
combination with the spec1f1c organlc phosphorus compounds,
shows exceptlonally 1mproved penetratlng property toward
15 wood, etc. and also prOV1des the active ingredients having .
' ' penetrated.into-woed, etc. with'ekceptional resistance to
'elution and evaporation,;thus'demonst:atinq excellent |
termite preventive property over a prolonged period of time,
and have come to complete the termltei controlling agents
20  being prov1ded with the practlcally satisfactory weatherlng
resistance.
_ . 1,1.,1,2,6,7,7 7-Octachloro-4-oxaheptane employed in
ﬁ\e/ f : this invention has been. kncwn as. the synerglst for pyrethrcld
insecticides, and has been formulated in conjunction w1th
25 pyrethroids and used in insecticidal preparat;ons for house-
' hold insect pests 1ntended for use in the control of flies,

"F, mosquitos, etc., but has not been known as the active .

~ ingredient for_termite'controlling agents at all.

Although 1,1,1,2,6,7,7,7-octachloro-4~oxaheptane _

30 itself shows a limited degree of termiticidal property, its -
‘effect is not necessarily adequate, and the above-mentioned
weathering resistance of it is far from-being practically
satisfactory. " |

#

The present lnventors dlscovered ‘that 1,1,1,2,6,7, 7, 7-
35 ‘octachloro-4-oxaheptane, conventionally known as the
synergist for pyrethroid insecticides but not at all as the
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.The present inventors discovered t hat 1,1, 1,2, 6 7,7,7- 35
chl or o- 4- oxahept ane, conventionally knomn as the syner gi st for

yroid insecticides but not at all as.the -3- active ingredient for
e-controlling agents-denon- strates an out st andi ngl y hlgh degree of-"

nction with the specific organi c phosphorus conpounds, 5 .and the

‘di scovery was followed by intemsidve investigation with an view to the

e preventive property over a ‘prolonged period of tinme, when used i e

cation to agents for controlling termites, which has culmnated in the
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termlte controlllng comp051tlon whlch comprlse at least one -
of the organic phosphorus compounds conszstlng of phoxlm,
chlorpyrlfos, fenltrothlon, prothlofos and lsofenphos and
1, l 1,2,6,7,7, 7-octachloro-4-oxaheptane. '

The anorporated amounts of the 1,1, l 2, 6 7 7,7- f
octachloro-4-oxaheptane ‘and the organ;c phosphorus compound

" which are used in the termite controllzng composxtlons

accordlng to the present 1nventlon may be arbltrarlly
selected dependlng for example upon whether or not the
termite controlllng comp051tlons contains as the actlve
ingredients any compounds' other than 1, 1,1,2,6, 7,7,7-
octachloro-4-oxaheptane and the organlc phosphorus compound,

h .
AT AP ) HESGRCRENY] Dok 9890707 FEFRLRR oPbe VS Ebnept ane, | or

- the present Tnvention'I's tern1te ontro ‘
cbPposhEe ok Ve C‘F\S%nﬂpl%cgﬂd-tnqtéﬁ‘t vt & krde 208agdni’e pﬁﬁgﬁﬁ%#ﬂgocorrpounds
consi silHgdaép€Ar] or termite controlllng composition according W,

to the present 1nventlon are . phoxlm, chlorpyrlfos, fenitro-
thion, prothlofos and lsofenphos. These organlc phosphorus
‘compounds. have: the followzng chemical names, respectlvely,
phoxim + O 0—d1ethyl O-(a-cyanobenzylldeneamlno)

' _ ' phosphorothloate N ' S
chlorpyrifos : O,0-diethyl 0-3,5 6-tr1chloro-2-pyr1dyl

phosphorothloate -
fenitrOthionf: 0. O-dlmethyl 044-n1tro~m-tolyl)phosphorothloate
prothiofos o2 4-d1chlorophenyl ethyl s-propylphos-_
. phorothlolothlonate
isofenphos' : 'O-ethyl 0—2-1sopropoxycarbonylphenyl
' 1sopropylphorsphoram;dothloate
Thus, the present lnventlon is dlrected toward _ : . \;)



chl orpyrifos, fenitrothion, prothiofos and isofenphos and 1, 1., |
1.,2,6,7,7, 7-oct achl or o- 4- oxaheptane The i ncorporated anmounts of the ,
1, 1 1,2,6,7,7,7- 30 - octachioro-4-oxaheptane and t he organi c phosphorus
conpound mhlch are used in the termte controlling conpositions according *_¥
to t¥fe present invention may be arbitrarily selected, depending for exanple.
upon whether or not the termte controlling conpositions contains as the
active 35 ingredients any compounds other than 1,1,1,2,6,7,7,7- _
-octachlono 4- oxahept ane and 't he or gani-c. phosphor us conpound -4- if the
terfrite’control ling conposition is intended <for use as a preventive agent,
eradi cati ng agent or preventive/ eradlcatlng agent against termtes,

whet her the obj ecttme b@nﬁigat@fhﬁzfoth t mpfiditidnd ﬂéh'l%e%}]ggrats?ggt use
rocess I1s 5 out o e coating, I
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0,
preferatly ot Codihp G0 PELIMndledhd ) ol MO s dios R L uS combotnd,
50 wei ght % Al BbOSlPhOrISS nmmpqudadio \le,JI,d.,|2171(6c7)ﬂpdr aL?caaﬁhlbﬁae@usl y ?Q%e'
;\Eéjmo:fg;;?;' pﬁﬁg’éﬁ‘g@@?’%“%&nﬁ .95 b 38 Sl wbaght BRRLA, CpRaBuiERy o
aecor di ng a . With reference to the proportions in whlch
. - these are incorporated in the whole composztlon, l 1,1,2,6,
7,7,7-octachloro-4-oxaheptane is preferably at 0.01 to 50
weight % and more preferably at 0.2 to 50 welght %, w1th
the organic phosphorus compound being desirably at 0. 01 to-

15 50 welght % and more desirably at 0.2 to 50 welght %.

' " Also, it is more effective to 1ncorporate 51multaneously
any termiticidal component other than 1,1,1,2,6,7,7,7~
octachloro-4-oxaheptane and orgamic phosphorus compound into
the termite controlllng compositions accordlng to the _

20  present invention. For example, chlorlnated.hydrocarbon
insecticides such as chlordane and chloronaphthalene and
carbamate insecticides such as BPMC'and.propoxur~are par-

A ticularly suitable, but the termltlcldal component ls not
limited to these insecticides. '
25 In general, the llVlng environment of termites is an
environment suited for the growth of wood rottlng fungl,
and the damage by termites often proceeds in parallel with
wood rotting.  Therefore, it is useful to incorporate a.
A - wood-rotting preventive agent into termite controlling agents.
' 30  In the termite controlling composition according to the
present invention, too, it is effective to incorporate wood-
rotting preventive agents together with 1,1,1,2,6,7,7,7-
octachloro-4-oxaheptane and the organic phosphorus compounds.
Examples of the preventive agents against wood rotting

35 fungi which can be incorporated into the termite controlling

composition according to the present invention in conjunction



20 - present-invention. For exanple, chlorlnated hydrocarbon i nsecti ci des
. as chl ordane and: chl oronapht hal ene and carbamate insectici-des such as
MC-pnd propoxur are par-. ticularly suitable, but the termticidal .
afpgnent is not limted to these insecticides. 25 In general, the
\.wng environnent of termtes is an environnmept suited for the gromﬁh of ™
wood rotting fungi, and the danage by termites often proceeds in parallel

~with wood rotting. Therefore, is useful to incorporate a-moOd-rotting
. - preventive agent into ternmte contrgll|ng agents.;BO - I'n the ternite
~controlling conposition according™td The present invention, too, it is

effective to incorporate wood- rotting preventive agents together wth
1,1, 1, 2, ith7171, ée?aéhVo9074092ahbb@ame4amnah¢§¢1ncﬁand:qﬁgznﬂmorus

conpound hoeisaes&he%aﬁpbhsaer eYRRiLEE, AYRP! Sr@URbDSte £ tddlg 35
fungi mhlch ca Bi ' Bo ﬁate into fhe termte contro conp05|t|on
according to tﬁ@nng TOPRGBEL oﬁuFﬁt%on?uﬁc@TEﬁFbr°mQPh%MQ
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preventive agents can be |ncorpora S h not
Iess t haRet WHCRFRAZasL At Fedelusoneln. combizsammwtar kot peesf=e rizheth

two kinds of them,. as well. It is partlcularly preferred
to incorporate TBTO, TBTP or NCH-Al in combination with . |
.furmecyclox., In the termltes controlllng compcsition.

15 according.to.the present 1nventlon, also, -organic solvent
~can be employed together with 1,1,1,2,6,7,7,7-octachloro-4-
oxaheptane and organic phosphorus compounds, as the case
may be. As the organ;c_solvent wh;ch is usable.in the
termite_controlling compositions according to the present

20  invention, there may be mentioned those being normally
emploYed as such kind of solVent'and'diluent for example,
aromatic hydrocarbons, allcycllc hydrocarbons, allphatlc .
hydrocarbons, alcohols, glycol ethers, ketones and esters, ' A
and these solvents are utilized solely or in comblnatlon. '

25 . In the termlte controlllng compositions according to

' the present lnventlon, it-is pOSSlble to ‘incorporate, ‘in

addltlon to the wood-rotting: preventive -agents and solvents,
antimold agents for wood use: and also penetratlng agents,
fixing agents, surface active agents, colorlng matter, etc.

30 The termite controlling compositions according to the -
present.invention.are.used,.as a wood preservative, in the
treatment of wood materials such as plywood, hard board-
and particle board, and as a soil treatment agent,fand:so
forth. _, S _ . L

35 _ The termite controlling composition according .to the
Present invention are processed for application into



to incorporate TBTO, TBTP or NCH Al in conbination with furmecyclox. In :
the termtes controlling conposition 15 according to the present
i nvention, al so, organic solvent can be enpl oyed together with ;f-
I,I,1,2,,6J7,7,7 oct achl oro-4- oxahept ane and organrc phosphor us conpo nd/,
as~t he case may ‘be. As the.organrc sol vent which is usable. in the terwivte
controlling conpositions according to the present. 20 ~ invention, there:
. may be nmentioned those being normally enpl oyed as such kind of solvent and
di LLuent ;- for exanple, aromatic hydrocarbgns, alicyclic hydrocarbons,
al i.phati.c hydrocarbons, alcohols, glycol ethers, ketones and esters and
t hese solvents are utilized soIeI or_in conbrnatron In_the

ternite controPFFH@rEBﬁﬁB§|FP%hsa%c%%#tﬁqﬁF%(PﬁQR?ﬁﬁﬁéﬁ@nteﬂﬁééﬂﬁﬂéﬁlert is
possi bl e to i neehpehadketel Ngadfiulédn powvdde, Wrhbd Oidttdblec yoridere &geaft s

and sol vents, anti en od use and al so penetrating agents,
fixi ng agents, Q PFﬁagl gfréglﬁgéﬁ¥g “coloring matter, etc. 30 The

termte controllrng EpresamprSa@rer@nvgptxntﬂne;ﬁa&igwiﬂgn¢en655nrabe
used, . as aswooqnhRr @§8hYat k¥e, cbﬂtf@ﬂiﬁ&aﬁéﬁﬁﬁt&f Mdrxgage@oaltﬁe etasaﬁt

1..plymood hard board and particle board,” and sol | t ment ag and
.50 forth. 35 lnventl?ﬂeaFeWﬁiiea%oﬁ??hﬁI??EF%%mposrt|on -accordi ng to t he

present invention are processed forTe&xﬂExzﬁgxgllnto -6- preparations
Pace et abl e ponBRE7RRee SHUET {EAN S SHGE M U R RSB UIER
given in the foreparad by dasaolwmn@ 0 2 Ipaxtydy sﬂémhﬁcmﬁ rlolll,rln@ ,15er7m7t.es
_ accordlnglho t heoRt@eBRbro~4~oxaheptane and 0.2 part by weight of phoxim
~ in 99.6 parts by weight of an aromatic hydrocarbon at the
‘application rate of 110 g/m , and using the test specimens
thus prepared, 150 heads of Coptotermes formosanus Shiraki
were bred by the procedure conforming to- the general test
15 specified under the Japan Wood PreserV1ng ‘Association (a
corporate juridical person) Standard No. 11. The test
. resulﬁs are shown. in Table 1. The results indicate that the
termite controlllng composmtlon according to the present -
-invention is superior to. 1,1,1,2,6,7,7,7-octachloro-4~
20 oxaheptane or phoxim employed alone. ' '
Test Procedure

1) Test materlals o
K,)l _ | A wood piece to be subjected to tesulng was made of a
sapwood of Japanese red pine, with a number of growth rings
25 e of 3 to 5 per 10 mm, and was biaxially straight-grained, with
_ each surface*being smoothly'and.precisely“plane-finished.
. . : The wood pieces were dried in a dryer thermostat-
controlled at the 'temperature of. 60 ¢t 2°C for 24 hours. :
2) Test specimens '
30 A test specimen was of the cuboid- w1th the dimension
of [20(L) £0.5] x [10(R) £0.5] x [10(T) #0.5] mm..

) The test specimens were prepared in two kinds, i.e.,
the treated and non-treated test .specimens. The treated
test specimens were those having been treated with a sémple '

35 with or without subsequent exposure to weathering as set
forth be;ow._



" test results are shown in Table 1

I nvengjon as well as their effect.'Tesf Exanpl e 1 Wod pi eces wer e treat ed

W t oi | -borne preparation prepared by dissolving 0.2 part by weight of
1, 6,7,7, 10. 7-octachl oro-4-oxaheptane and 0.2 part by weight. of

php n 99.6 parts by weight of an aromatic hydrocarbon at the 2-

apg Ation rate of 110 g/m, .and using the test specinens thus prepared, N
150~heads of Coptoternes fornnsanus Shiraki were bred by the procedure

~conforming to the general test 15 speci fied under the Japan Wod
-Preserving Associ ation- (a corporatef%uridicar person) Standard No. 11. The
e results indicate that the termte
controlling COHROSIIIOH according to the present invention is superior to
1,1,1,2,6, 7,7, 7TA0R¥EERF 0PE- BESROSPEBIRARDL HAE o SARXIfR%iCoFegatrne.
. Test Procaﬁarﬁoﬁ)trgasédnaégflg@@cfham@ﬂ plece to be subjected to testlng

was nmade of a sgpwood Japan nunber - of, gromﬁh ri ngs
25 of 3to 5 gg?Piﬁaﬁh?“ ﬁg gg% % ﬁéénﬁp%ﬁr%ﬁ%ﬁﬁmﬁﬂw¥aﬁe& with each
sur f ace' bacrgrdanoehwythnther el bewingt ane-fi ni shéd. The wood pi eces were.
driedgin.a dr ye@e&@%ﬁ@éiﬁéns ngéé)flﬁéilﬁ% ah!e}ﬂt TEARANH W Sap180a¢lerr] for

24 hours 2) Test 58e0|nen peci nen was of the.cuboid ;4,
with the & ﬁéﬁgl eﬁ ot [?é@m/m Ry xusq pR)a dms\}sfk q%(bral #hlowed The test
‘speci nmens teeseapdepar adroomt wr kho€lSle$s ethart B0 tdfad edveadw cmﬂdteﬁeat ed |
T T e i e L
'forth bel ba, exposed subsequently to weathering, - respectlvely..
10 . - The test specimens having the elapsed time of not ' o 'HJ
' less than 20 days were exposed to weathering.. _
The weatherlng conslsted of repeatlng the cycle of alternate
wetting and vapourizing 10 times.:
The wetting procedure: The test specimen,- after being
15 immersed in fresh water of room temperature: for 30" seconds;
‘was placed in a desiccator containing water' in the ‘bottom,
" and allowed to stand in a room thermostat-controlled at the
temperature of 26 £2°C for 4 hours.
The vapourizing procedure: The test specimen hav1ng the .
20 wetting procedure cohpletednwa5=1mmed1ately placed in a
recycling, hot-air chamber termostat-controlled at the
temperature of 40 x 2°C, and allowed to stand thereln for
20 hours. o N : : ' N
_ The'treated test specimehs”with'exposure to weather-
25 ing, test specimens w1thout exposure to weatherlng and non-
treated test specimens. were drled at the temperature of

60 £ 2°C until a ‘constant welght is reached.j'“he test o .

specimens having reached constant weight were allowed'to' _

stand in a desiccator for about 30 minutes and we1ghed to _ "
30~ precision of 0.0l g (W;). '

3) Breeding contalner _
A breeding container consisted of a cylinder made of
plastics having 8 cm of diameter and 6 cm.of length, with
one end_being closed with ca. 5-mm thick, hardened .
35 anhydrite, and 10 to 15-pie¢es of such breeding-containers=
were placed in a covered container having wet cotton spread



-7- A nunber of test speci mens was 5 ‘each for the treated and non- treatedm
test specinens.- Preparation of the treated test specinen was in accordanc
with the following: 5 Test specinens, after being applied with .
salple at a.rate of 110 10 g/[err] by use of-a brush and being all owe \éh
stard in a roomfor not less than 20 days, were divided into two groups
each of 5 test specinens to be, and not to be, exposed subsequentiy to B
weat hering, respectively. 10 ' - The test specimens havinng the el apsed -
time of not less than 20 days were expogeg Lo weathering. The weathering.
conSi sted of repeating the cycle of alternate wetting and vapourizing 10
times. The wetting procedure: The test specinmen, after being 15 :
i.mersed in fré@haﬁ&ﬁ@ﬁeoﬁ°r689PFeﬁp€Wa?ﬁr higkngssseconds, was placed in a .
desi ccat or cont a&)ni nresat methadt he bottom and allowed to stand in a room
t hernostat-control |l ed _at t.he te ature of .2 err] for_4 hours. The :
vapouri zi ng procedurgneTﬁéecgsP%pgégi#ﬁﬁaﬁﬁgiﬁﬁs heP2O ™ ettt | procedure-
conpl et ed was iuntsiaded festtaspecinea,rwiybl ibg, shoaight-glhminmst surface
ternost at - gont iy b d yals tﬂé‘idt %Eg&%‘&&ilg éotﬁe[gﬁh%drff@ A lgyed to stand

therein for 20 hour's. The treate ecl nens wt exposure to weat her -
26  ing, test %"ﬁ@tﬁﬁ?@n§°ﬁtﬂ’r€6ﬁf 8RPosaPete sk MRFKRES ARA nbh-teyidieed

t est. speci nens smrdeedfs ethkan ohe bemaﬁéahase at Eﬂn&&ﬁr*}eb@tgia&@%tmt

h hed. d '
1 owed 10 Stand | n SOoSENERER) CPBFAABBD, Ya0 AFRIFES. Hhos GRIGIAh 3 R

preC| sion of 0.pkaqe (@M )the temperature of 28 £ 2°C to conduct breed:.ng.
10 - On the day when all the termite workers were kllled,
' the test specimen was taken out of the breeding contalner,
freed carefully of matters adhered on the surface, and
dried in a dryer thermestat—controlled at the temperature
of 60 £ 2°C. until a constant welght is reached The test
15 specimen having reached- constant welght was transferred
 into a desiccator, allowed to stand for about 30 minutes
and weighed to-a precision of 0 0l g to determine  the
weight (W ) . L
The number of days required- 100% of death rate of
20 termlte workers was recorded.

1«”

5) Indication of the test. results
The rate of reduction in weight for the test specimen
\;) was calculated by the following equation, whereby as to the
' non-treated test specimens, the average rate of reduction
25 in weight was determined for 5-specimens-
Rate of reduction in weight (%) = (W -W )/Wl:cloo
- _ Test Example 2

Wood pieces - (sapwood of Japanese red pine) measuring
. 20 - mm by 10 mm by 10 mm) were treated with an oil-borne
30 preparation prepared by dissolving 0.2 part by weight of
l,1,1,2,6,7,7,7-octachldro-4-oxaheptane and 0.2 part by
weight of chlorpyrifos in 99.6 parts by weight of an aromatic
hydrocarbon at the application rate of llO-g/mz,.and using
‘the test speciments thus prepared, 150 heads of Coptotermes

35 formosanus Shiraki were bred by the same procedure as in
Test Example 1. The test results are shown in Table 1.




3) Breedi.ng contai ner A breeding container consisted of a cylinder nade
of Al astics having 8 cmof dianeter and 6 cmof length, wth ohe end being
claggo-mﬁth ca. 5-mmthick, hardened 35 anhydrite, and 10 to 15 pi eces of
h breedi ng containers were placed in a covered contai ner haV|ng wet '
cotton spread . in advance to about 2 cm of thickness. 4) Test nethod\“’
One pi ece of the treated test specimen or the untreated test specinmen, with -
its straight-grained surface 5 down, was laid horizontally on the.
anhydrite in the breeding containerg.and 150 ternmite workers and 15 termte
sol di ers taken out of the-nest at randomwere placed in it.. The covered
contai ner was al|owed to stand in a dark pl ace at the tenperature of 28
[err] totRANERIULET ctffigpaterhat the agenth&oFa FoRfER1dANSt he ternite
wor kers vereikes | aﬂcofmq asd tsme@menmedmioauuso‘supbmbteedl ng
contai ney,,f ref 0 o f r nd dried in
a dryer ihef%ggg%f? ?h? % aépfggé fﬁﬂé Er%rb?%&§% Fggr o%ntll a
constantemklgmmd|@l¢@%£hed The test 15 speC|nen havinng reached constant

wei ght was transferred into apdasigmaaiie #1owed.to stand for about 30

- mnutes and wej_ghed {o.a to detern1ne t he. weight
) Tha untiseg e iets Mgy AN (e Pans) D6 ASUELPG ¢ o

wor ker s 2asmmelspr B@omm By 10 nntno:teneartm‘aﬁehbvbﬂﬁ arcoilli-bothe rate of
coue)org=bRVELISA Lo e 0 o SORELIRRL 1 S e b L0, D 0,
. reductloh 1,2,6,7,7, 7~octachloro-4-oxaheptane and 0 part by .
10 welght of fenltrothlon in 99.6 parts by welght of an
aromatlc hydrocarbon at the appllcatlon rat~ of 110 g/m p
and using the test specimens thus prepared, 150 heads of
Coptotermes formosanus Shiraki: were bred by the same _
~ procedure as in Test Example 1. The test results -are shown
15 in Table 1. The results indicate that the agent for .
coﬁtrolling termites according to: the present invention is
superlor to 1,1,1,2,6,7,7, 7—octachloro-4-oxaheptane or
fenitrothion employed alone. '

Test Example 4

20 . Wood pieces (sapwood of Japanese red pine) measuring -
' 20 mm by 10 mm by 10 mm were treated Wlth an oil-=borne
preparation prepared'by dissolving 0.2 part by weight of
1,1, 1, 2 6,7,7,7-octachloro~4-oxaheptane and 0. 2 part by S
.welght of prothiofos in.99.6 parts by. weight of an aromatlc:
25 hydrocarbon at the application rate of 110 g/mz, ‘and - using
the test spec1mens thus prepared, 150 heads of COptotermes
formosanus Shiraki were bred by the same procedure as
Test Example l. The test results. are shown in Table 1.
The results_indicate that the agent for controlling termites
30 according to the present invention is- superior -0 1,1,1,

2,6,7,7, 7-octachloro-4-oxaheptane or prothlofos employed alone.
Test Example 5 °
- Wood preces {sapwood of Japanese red plne) measuring
20 mm by 10 mm by 10 mm were treated with an oil-borne pre-
35 paration prepared by dissolving 0.2 part by weight of 1,1,1,
2,6,7,7,7-octachloro-4-oxaheptane anc J. 2 part by weight of




L0

25 in weight was determ ned for 5 specinmens: Rate of - reductlon in mehohn
(99 = ([err] --[err])/[err] x 100 Test Exanple 2 Wod pieces (sapwood /5 !
Japanese red pine) neasuring 20 mm by 10 mm by 10 nm) were treated W {
oi | -borne 30 preparation prepared-by dissolving 0.2 part by weight
~1,1.1,2,6,7,7, 7-oct achl or o- 4- oxahept ane and 0.2 part by wei ght. of
chlorpyrlfos in 99.6 parts by weight of -an aromatic 2 hydrocarbon at the:
~.application rate of 110 g/m .and using the teést speciments thus pr epar ed,
150 -heads of Coptoternes 35 fornnsanus Bbi +aki were bred by the same -
procedure as in Test Exanple 1. The test results are shown in Table. 1.
I oSt S MR o BopA0ER u) e AL SE! MGk GHILL £ RS 41 10
to the present ‘invention is sSup r P yar
1,1,1,2,6,7,7, Fad@coauﬂtoma@?éhéataﬁé §ﬁt€h05rbb9r¢lﬁms, el oyl three. 5

oA deedrsasenl shnucgs ghedtpotes S P pESIAD 1
mm were tr e

_d?/ssol Vi ngyO Z%M%S’H:W Yere): ’Ze@ gy?“’ﬁoﬁ’l’ W%??F%"Eﬁ(eﬁ‘%ri‘t‘hne |
and 0.2 pard byek® Exsmipjlet lof faei testhresults &8e Gsipsuwn sitbyramiegiy. of an

aromati ¢ hydr oaHeh Al de AIRELEathan EAL g%n{ll}? o L&l Lo Athgist g L e

t.est speci nens thus prepar ornnsan Shi r aki
were bred by t e THRe Sprige SPpeaing A ieét1E§aﬁp?e717'Q¢kﬁ¢h$nr0t%ults are
shown 15  in TaklRpkaneThad eswitkaphpd 6ﬁ{>§o§8&tai@§eagent for controlllng

termtes according to the pr esenkelfg\égggleoﬁr:lxggple 1

; 10 - An oil-borne preparation prepared by dlssolv1ng 0.4
et ' part by weight of 1,1,1,2,6,7,7,7-octachloro-4-oxaheptane
'in 99.6 parts by welght of an aromatlc hydrocarbon was
treated on wood pieces at the appllcatlon rate of 110 g/m p
and using the test specxmens thus prepared, 150 heads of
15 Coptotermes'formosanus Shiraki were bred by the same

procedure as in Test Example 1. The test results are shown
in Table 1. ' ' '

Reference Example 2 S
An oil-borne preparation prepared by dissolving 0.4
20 part by weight'of phoximfin'99 6 parts by weight of an
aromatic hydrocarbon was treated on wood pleces at the
application rate of 110 g/m . and u51ng the test specimens
thus prepared, 150 heads of C_ptotermes formosanus Shlrakl
were bred by the same procedure as in. Test Example 1. The
25 test results are shown in Table 1.

Reference Example 3

An oil-borne.preparation.prepared'by'dissolving-0.4
part by weight of chlorpyrifos in 99.6 parts by weight of
_ an aromatic hydrocarbon was: treated on wood pieces at the
e . 30 appllcatlon rate of 110 g/m . and using the test specimens

thus prepared, 150 heads of Coptotermes formosanus Shiraki
were bred by the same procedure as in Test Example l. The
test results are shown-ln Table 1.

Reference Example 4

35 An oil-borne preparation prepared by dlSSOlVlng 0.4
part by weight of fenitrothion. in 99.6 parts by weight of



su jor to 1,1,1,2,6,7,7,7-octachl oro-4-oxaheptane or fenitrothion

e oyed- al one. Test Exanple 4 20 Wbod pi eces (sapwood of  Japanese
o r ne) neasuring 20 mm by 10 mm by 10 mmwere treated with an 0|I-borne
pr rati on prepared by dissolving 0.2 part by weight of -
1,,1,1,2,6,7,7,7-octachl oro-4- oxaheptane and 0.2 part by wei'ght of b
prothlofos I n 99 6 parts by weight of an aromatic 2 25 hydrocarbon at the
application rate of 110 g/m, and using the test specinmens thus prepared,
150 heads of Coptoternes fornnsanus Shi raki- were bred by the. sanme procedure
as Test Exanple 1. The test restld are shown in Table 1. The results '
indicate that- the agent for controlling termites 30 . according to the
present amvandmatic hydmmerdniion wak krbatddb oh wobdophiackkone- ¢hexahept ane

t | T X | I, d of
Tapanes iR MRS B g P WH Bt HeleBRE sbEPRERES i h an
oi | - bor nhys eprwredparlétq dvegsise el é?@ggetmrml \ﬂommoeaaupastulu;lkwel ght of
11,1, 2erd Hrda a5 a9{d et ﬁaﬂm@es&&% Qe%tp%&gmgwewht Rk~ -10-

I-sof enphos in 99. arts qlt Qf, an aroratic carbon at the
appl i cat FoR* rEﬁ%P%ﬁ B FTem 4 ilng. t he .t est speci nens thus -
prepared, 150 heads of (Iuneﬁereﬁ§e1ﬁmmm@ﬂanas Shiraki were bred by the same *

e et e b oy g B ek o Prebied B i3l R BBl L loer T or tlo
11,1, 2, ®FEY, krymmncn%-pmwmm%& |p§aft§n|b=twosreegpltosvédaal one.
aromatic hydrocarbon was treated on wood pieces at the : o
application rate of 110 g/m ’ ‘and -using the test specimens - ~
thus prepared, 130 heads of COptotermes formosanus Shiraki
were bred by the same procedure as 1n Test Example 1.
~ The test results are shown in Table 1. '

Reference Example 6

An oil-borne preparatlon prepared by dlSSOlVlng 0.4
part by weight of isofenphos in 99.6 parts by weight of an
aromatic hydrocarbon was treated on wood pleces at the
application rate of 110 g/m ’” and.uslng the test specimens
thus prepared 150 heads of C_ptotermes formosanus Shiraki
were bred by the same procedure as in Test Example 1. The
test results are shown in Table 1. '




Ref-erence Exanple 1 10 An oi |l -borne preparation prepared by _
di ssolving 0.4 part by weight of 1,1,1,2,6,7,7,7-octachl oro-4oxahept afigN
99.6 parts by weight of an aromatic hydrocarbon was treated on wood g
at the application rate of 110 g/[err], and using the test specinens
prepared, 150 heads of 15 Copt ot ermes fornosanus Shiraki were bred ™
same procedure as in Test Exanple 1. The test results are: shown in Table

1. Reference Exanple 2 An oil-borne prepgkation prepared by dissolving 0.4
20 part by weight of phoximin 99.6 parts by weight of an aromatic

hydr ocarbon was treat Bd on] wood pi eces at tphe 2 apprircagron rate of 110 '
g/[err], and using the-tesf specinens thus )repgfed,_15q heads of
Copt ot ermes forrnmosanus Sfli faki were bred by teﬁﬁsané“prccqgur as in Test
Example 1. The 25 fesf feguits are shovwg imAhble 1. |Refer¢nce Exanple 3
"An oi | -borne preparat{ongpfegared by di ssoLying p. 4 paril by i ght of _
chlorpyrifos in 99.6 pg& s| by wei ght of an pram ic‘gydrocarb n was treated
on wood pieces at the application rate|lo&g 1Jl0 g/'[efdr]< apd using the
test specinens thus pFepargd, 150 heads ol [COplt@f er nes formosanus Shiraki .
were bred by t he ¢jame| precedure as in Test: Fxand]e 1. The Jesy results are
shown in Table 1.2|Refleregce Exanple 4 35 | S o} An @i | 4 boc; nelpreparation
prepared by dissdjving 0d4 part by wejght P fenjtrothign —inj99.6 parts by
‘wei ght of an gjonqt%pghydpocarboh was treawedf on wood piecgs at the
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ation rate of 110 g/[err] , and using the test speci mens tﬁusg
ated, 150 heads of Coptoternes fornpsanus Shiraki were bred-by the-sane

Retefence Exanple 5 An oil-borne preparation prepared by dissolving 0.4 .
by wei ght of prothiofos in 99.6 parts.by weight of an aromatic Nt
hydrocar bon was treated on wood pieces at the application rate of, 110 g/ n2,
and using the test specinmens thus prepared, 150 heads of Copt ot er nes
formosanus Shiraki. were bred by t'hg' Sane procedure as in Test Exanple 1.

f cr.anc.o I:u-\
The test r ow a - Ref-erenge— rrple_6An oi | -borne
prepar ati onf pRépdred by dissol ving O.IEpar'r@ by{wej ght of isofenphos in 99.6
parts by i gft8 qf an aromatic hydroﬁajﬂon was tgea1 ed on wood pi eces at
the applic igrg-ratp of 130 F/[eﬁ'] T ws+Agithe—4 est speci nens t hus
pr epar ed, 150Hhea}ds of Copto er negs fgrmjsanusi ,Ehwa\l' were bred by the sanme
procedure als Erﬁ Test Exanpl e 1. Thd £est| r&ul{scarg shown in Tabie 1. -
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14 -
oct achl or 0- 4- oxahept ane,

1.0 part by

Exanplie 1.By dissolving 1.0 part by weight of 1,1,1,2,6,7,7,7-

wei ght of phoxim 0.3 part by wei

1 {O
of aluminumsalt of N-nitroso-Ncyclohexyl- 5 hydr oxyl am ne and O. 2
[ - ' -2, 5-di et hyl fur ane- 3-car boxyl i ¢ acif

by wei ght of N-cycl ohexyl -N- nethoxy

a&Lge in 97.5 parts by weight of an aromatic hydrocarbon,

controlling conposition according to
St akes (sapwood of Japanese red pine)
mnm by 350 mm were coated applied on
-~controlling conposition (at the appli
treated test specinens. Using the te
ef fectiveness was carried out at the
Fuki agehama, Kagoshi Ba Riebetving, 1vh
found to live %&@aauubéotaeog aitp tQa

out door test specif under e I'TEt

the termte

t'he present invention was prepared. 10
for test uses neasuring 30 mm by 30

the purfaces with the present termte
cation rate of 200 g/[err]) to make

si. specinens, a test 15 on

eééﬂm site | ocated at _ '
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arranged each %%nEQ%lihhﬁ
treated test specinens arranged

an equal dista%éé&. PTSBFr§BeC|nens
yertical,
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ek

d.on a

nens
e? and-
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di paassebyf wgdgbm of af ammmateeihxﬁtanarhqnacmmenxemmuee
pEREESoR 2l
ment |1 oned
with their fiber directions kept

Were buri edtalesm(daprobeneat rapdivess ol gilnd)NEor test uses

i & FpeeeSghy

e HRcldnt

‘composition (at the application rate of 200 g/m ) to make

Using the test specimens, a test

Kagoshima Prefecture, where

Coptotermes formosanus Shiraki is found to live and build
the nest, by the procedure. conforming to the outdoor test
specified under the method_of'testing the effectiveness of

a termite controlling composition for coating and immersion

Treated test specimens were arranged on a ‘circum-

ference of a radius of 1 meter with the nest as the center

5 of non-treated test specimens were arranged each on:

radius of 10 cm with each_of the

treated test specimens arranged mentioned above as the center

Test specimens, with their fiber directions kept
vertical, were buried 30 cm deep beneath the ground at the

Time duration of test was 2 years, whereby, when one

N measuring 30 mm by 30 mm by 350 mm were coated applied
on the surfaces with the present termite controlllng
treated test specimens.

15 on effectiveness was carried out at the experiment site
located at Fukiagehama,
20
uses (JTCAS-No. 9) as established by the Japan Termite
Control Association (a corporate jurldlcal person)
: Testing method '
A
25
and at an equal distance of 70 cm.
- the circumferences of a
= 30 and at an equal distance.
specified positions..
35

year has elapsed, the treated test specimens were drawn out

for inspection on damage development; testing was stopped




ed positions. Time duration of test was 2 years, whereby, when one
pAr has el apsed, the treated test specinens were drawn out for

i on on danage devel opnent; testing was stopped - 15 -" with t-he
—found to be damaged, while testing was continued for subsequent one ~:
year with the ones found not to be damaged. Wien three nont hs have el apset
after initiation, 5 I nspection -was nade on the non-treated test specinens
for any damage devel opnent.. Even 2 years later, the test specinens treated
with the present termte controllingsagent wére found ta be free from
attack by termtes and also of rotting. On the other 10 “hand, the _
non-treated,test specipen fter | apse of | f_a . ear, were found to be
severel ywét'd‘PaEE’%do ?/gt erlrirﬁ?eg? %tﬁarf‘%ge‘r?ésﬂ?{lﬂ? h%%s%/%ng rate of attack by
ter m t escre&ihuddofor Fheseguentsond yérr twhth drhefdnas i faumeb ndtndi cat e

that thecprgaefbhmhgedlte preventive agent possesses the excellent 15 ,
termte preventive performance and weat hering resistance and is useful as a
ternmite prevenVhoB 5BERe PERLRIRRYY @bPFEAer LN i atiliwl e 2 By ¢
di ss@l vi ipspecpabhswhy medghonothd, AodrCréatled, tas®(specimens for

oct achl org- 4- hep rts by weight of phoxim 5 parts by weight of . ~ .-
poIyoxyeﬁﬁyrg%égﬁgnéggﬁéﬁégeggﬁer and 5 parts by weight of cal cium et

dodecyl benzeneEykhoRarears 4etenstsheytest gspeoimens spxgated Wiy ocar bon,
an enul sichieaBh-@seARCEREMALE WBALRPHEREAGUagént O3 r&NESIAECES BN OGRS 25
carried o ekt ERCLL IR ke Lea' 88850 Lot h 89 e e other
10 hand, the non-treated test specimens, after a lapse of half
a year, were found to be severely attacked by termites, with
the result that the‘rate of attack by termites reached 90%.
The results of the test on effectiveness indicate that the
present termite preventive agent pbssesses:the excellent

15 termite preventive performance and weaghering-resistance

and is useful as a termite preventive agent for coating and
immersion uses. '
_ _ -Examplelz,, . o
By dissolving 30 parts by weight of 1,1,1,2,6,7,7,7-
20 octachloro-~4-oxaheptane, 20 parts-by-weightHOf-phoxim, 5
parts by.weight of polyoxyethyléne-nonYlpheﬁyl”ether and 5
parts by weight of calcium dodecylbeﬂzeneéulfonate in 40
parts by weight of an aromatic hydrocarbon, an emulsifiable U
concentrate was prepared. A test on effecti?enéSs was
25 carried out at the.experiment'site'located at Fukiagehama,
Kagoshima Prefecture, by;the proceduré conforming to the
outdoor test speCified.under the method of testing the G
effectiveness of a soil treatment.agent (JTCAS-No. 9) as
established by tbe-Japah'Termite-Control Association (a
30 corporate juridical person). o '
Even 1 year later, stakes (measuring 30 mm by 30 mm
by 350 mm, sapwood of Japanese red pine) for test uses
having been buried in the soil section treated with'a 50-
fold diluted solution of the present emulsifiable concen-
35 trate (at the application rate of 5 l/mZ)'wére found be
free from attack by termites, whereas stakes for test uses

1]



Kagoshi ma Prefect.ure, by the procedure conformng to the outdoor test .
speci fied ‘'under the nethod of testing-the effectiveness of a soil treatngn
agent (JTCAS-No. 9) as established by the Japan Termte Control  Associ atft on -
(a~30 corporate juridical person). Even 1 year |ater, stakes (neasuri gj%
30m by 30 mm by 350 mm -sapwood of Japanese re.d pine) for test uses

havi ng been buried in the soil section treated with a 50- fold diluted
solution of the present enulsifiable concen-.35 trate (at the application
rate of 5 1/[err] ) were found be free_fregmattack by termtes, whereas
stakes for test uses - 16 - buried in"The non-treated soil section,.
after a |apse of half a year, were entirely attacked by termtes, and had
to be repl acedPWriaf gty hen e -tgeates: sgids spakion., yééFeFaQe%a}PﬁfheOf esults
of tPe t est onnaeﬁ] actjemles&ﬂe{w@n&;&elyhatth?gea byp’]g:e'ﬁﬁﬂte§piéxéa rﬁ&% r;n@csl_t
agent possesses e excell e ermte. preyentive, perforpmance and weat hering
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3. 05 t basis. 15 4. A conposition according to
1, wherein the mixing ratio of the organic phosphor us compound to

10 3.. drng to Caim1, wherein the mxing Fatio of
t hgdorgani ¢ nﬂ%m&’n uﬁﬁ&a und to 1,1,1,2, 6,7,7,7-octachl oro-4-oxaheptane
[

- O \aiy)

Vbod naterlal treated with the ternrte controiling conposition

whi ch conprises at |east one of~thé organic phosphorus conpounds consisting
of phoxim chlorpyriphos, fenitrothion, prothiofos and isofenphos, and

1,1, 1, ZZBalmé 7-octachloro- 25 4- oxaheptane 6. Atermte controlling
conp05|t|on substantially as hereinbefore described with reference to-any
of the Test Exanples and/or the Exanples. 30 35

1. A termite controllxng composition which comprises atleast

one of the organic phosphorus cempounds consisting of phoxim,
5 chlorpyriphos, fenitrothion, prothiofos and isofenphos,
and 1,1,1,2,6,7,7,7-octachloro-4-oxaheptane.

2. A composition according to Claim 1, wherein the organic
phosphorus compound is phoxim. ' ;

10 ' _
3. A composition according to Claim 1, wherein the
mixing ratio of the organic phosphorus cbmpound to 1,1,1,2{
6,7,7,7-octachlorc-4-oxaheptane is 1 : 0.05 to 25 on a weight
basis.

15 .
4. A comp051tlon according to Claim 1, wherein the
mixing ratio of the organic phosphorus compound to 1,1,1,2,
6,7,7,7-octachloro~4-oxaheptane is 1:0.1 to 10 on a_welght
basis. ' '

20 _ _
5. Wood material treated with the termite controlling
composition which comprises at lecst cne of the organic phosphorus
compounds consisting of phoxim, chlorpyriphos, fenitrothion,
prothiofos and isofenphos, and 1,1,1,2,6,7,7,7-octachloro-

25  4-oxaheptane.

6. A termite controlling composition substantially
as hereinbefore described with reference to any of the
Test Exomples and/or the Examples.

30

35

2, 6,7,7,7-octachl oro-4-oxaheptane is 1 :0.1 to 10 on a wei ght basiSrf
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