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tert.-butyl or 1-ethylpropyl                                     35 SCHAFT
formerly known as Farbenfabriken  exhibit excellent insecticidal
properties. Bayer Aktiengesellschaft, a body corporate    The invention
therefore provides an insecti- organised under the laws of Germany, of
idal composition  containing as active ingredi- Leverkusen, Germany, do
hereby declare the ent a compound of formula (I) in admixture the fringe
the  with a solid diluent or carrier or in admixture against lids
immediately prior to and/or invention,                         which
for -which we pray that a patent may   a liquid diluent or carrier
containing a  40 be  granted to us, and the method by which it is to be
performed to be particularly described     The invention also provides a
method of is to be peformed to be particularly described in and by the
following statement: 10    The present invention relates to the use as
insecticides of certain acylated   BBB-trihalo-  the insects or a habitat
thereof a compound of ethanols, which are  formula (I) alone or in the form
of a com- position containing as active ingredient a com- It is already
known that BBB-trichloro-  pound of formula (I) in admixture with 15 a
-[3,4  dichlorophenyl]-ethanol exhibits  solid or liquid diluent or
carrier. insecticidal properties  (R-Riemschneider,    The invention also
provides crops protected Monatshefte fur, Chemie, Vol. 82 (195 1), pages
from damage by insects by being grown in  50 600-606; Swiss Patent
Specification  areas in which, immediately prior to and/or 251 120).
Furthemore, it is known that  during the time of the growing, a  compound
20 BBB-trichloro-a-(4-chlorophenyl)-     of formula (I) was applied alone
or in  ad- ethanol and its acetyl derivative exhibit in-  mixture with a
solid or liquid diluent or 



secticidal properties (German Patent Sped-  carrier. By this means the
usual methods of  55 fications 673 246 and 706 111). These  com-  providing
harvested crops  may be improved. 25 pounds, however, are not particularly
effective    Surprisingly, the acylated carbinols of the however, are not
Martin Muller, Helv, Chim.   formula (I), especially B,B,B- trichloro - a-
(3,4 - diclorophenyl) - ethanol  acetate, com- It has now been found  that
the acylated  paired  with the known,  non-acylated B,B,B- B,B,B - trihalo
- a   [3,4 trichlorophenyl]- trichloro -a- chlorophenyl - substituted car-
ethanol of the general formula:    binols and B,B,B- trichloro - a - (4 -
chloro- phenyl) - ethanol - acetate, possess a far [err]   superior
insecticidal effectiveness, especially against flies, mosqitoes and bugs.
The effect sets in very rapidly and is long-lasting. [err]      The
compounds can therefore be used with good results for the control of
insects,  particu- larly. Diptera, their low toxicity to warm- X is
bromine, chlorine or fluorine, and    blooded animals being of particular
advantage. R is methyl, ethyl, propyl, isopropyl, butyl,  Thus, tests
indicate  that B,B,B- trichloro - a [Price 25p]    2
1,306,334 (3,4 - dichlorophenyl) - ethanol - acetate has  aqueous layer and
purifying the resulting  65 a median toxicity value [errr] greater than
organic phase  by distillation or crystallisation. 2500 mg/kg rat (oral).
Furthermore, the  com-    Preparation of the carbinols to be used pounds to
be used according to the invention,  as starting materials may be effected
either by 5  compared with the standard preparation di-  Friedel-Crafts
acylation of the appropriate chlorodiphenyltrichloroethane, possess the ad-
hydrocarbons with trihaloacetaldehydes with  70 vantage of better and more
rapid effectiveness  catalytic assistance of [err] conc. as well as higher
vapour pressure, so that fewer  [err] (comp. J. W. Howard, ]Amer. Chem.
residue problems result. They can therefore  Soc. Vol. 57, page 2317
(1937); T. C. Chen, 10  replace DDT which is losing more and more  W. T.
Sumerford, J. Amer. Chem. Soc. Vol in importance. The substances to be used
72, pages 5124-5 (1950); P. Crooy, Ind.  75 according to the invention
therefore represent  Chim. Belge, Vol. 32, pages 268-271 (1967) in many
respects a genuine enrichment of the  or according to other processes (cf.
J. W. art.                                        Howard, G. N. Stephens,
J. Amer. Chem. 15    The compounds to be used according to the  Soc. Vol.
60, pages 228 (1938); R. Riem- invention are unambiguously defined
generally  schneider, Monatshefte fur Chemie, Vol. 82, 80 by the formula
(I). As examples, there are  pages 600-606 (1951), Swiss Patent Speci-
mentioned in  particular:                   fication 258 755). As already
mentioned, the substances which B,B,B - trichloro - a - [3,4 -
dichlorophenyl]-  can be used according to the invention are 20    ethanol
- acetate,                        distinguished  by  outstanding
insecticidal 85 



- trichloro - a - [3,4 - dichlorophenyl]-  properties. They possess a good
effectiveness ethanol - propionate,                     against both
sucking and biting insects, as B,B,B- trichloro - a - [3,4 -
dichlorophenyl]-  well as, above all, against Dipteral ethanol - butyrate,
The products are therefore used with success 25  B,B,B  - trichloro - a
[3,4 - dichlorophenyl]-  in crop protection and the protection of stored
90 ethanol - 2 - methylpropionate,           products as well as in the
hygiene field against B,B,B,- trichloro - a - [3,4 - dichlorophenyl]-  the
most diverse animal pests. ethanol - 2 - dimethyl - propionate,        To
the sucking insects there belong, in the B,B,B, - tribromo - a - [3,4 -
dichlorophenyll-  main, aphids (Aphidae) such as the green peach 30
ethanol - acetate,                         aphid (Myzus persicae), the bean
aphid (Dor-  95 B,B,B - tribromo  a  [3,4 - dichlorophenyl]-  alis fabae),
the bird cherry aphid (Rhopalosi- ethanol - propionate,
phum  padi), the pea aphid (Macrosiphum B,B,B - tribromo - a - [3,4 -
dichlorophenyl]-  pisi) and the potato aphid (Macrosiphum ethanol - 2 -
methyl - propionate,        solanifolii), the currant gall aphid (Crypto-
35  B,B,B - tribrom- a - [3,4 - dichlorophenyl]-  myzus korschelti), the
rosy  apple  aphid  100 ethanol - 2 - dimethyl propionate,
(Sappaphis mali), the mealy  plum  aphid B,B,B - trifluoro - a - [3,4 -
dichlorophenyl] -  (Hyalopterus arundinis) and the cherry black- ethanol -
acetate,                        fly (Myzus cerasi); in addition, scales and
B,B,B - trifluoro - a [3,4 - dichlorophenyl]-  mealybugs (Coccina), for
example the oleander 40    ethanol propionate,                        scale
(Aspidiotus hederae) and the soft scale 105 [err] - trifluoro - e - [3,4 -
dichlorophenyl]-  (Lecanium hesperidum) as well as the grape ethanol - 2 -
methyl - propionate,        mealy-bug (Pseudococcus maritimus); thrips
[err]     - trifluoro - a - [3,4 - dichlorophenyl]-  (Thysanoptera), such
as Hercinothrips femor- ethanol - 2 - dimethyl - propionate,      alis, and
bugs, for example the beet bug 45  [err] - trichloro - a - [3,4 -
dichlorophenyl]-  (Piesma  quadrata), the  red  cotton bag 110 ethanol - 2
- ethyl - butyrate.            (Dysdercus  intermedius),  the  bed  bug One
of the active compounds to be used  (Cimex  lectularius),  the   assassin
bug according to the invention is already known  (Rhodnius prolixus) and
Chagas' bug (Tri- as such, namely [err]  - trichloro - a [3,4-  atoma
infestans) and, further, cicadas, such as 50  dichlorophenyl] - ethanol -
acetate (compare  Euscelis bilobatus and Nephotettix bipunct- 115 R.
Riemschneider, Monatshefte fur Chemie,  atus. Vol. 82, (1951), page
600-606).               In the case of the biting insects, above all The
invention accordingly provides as new  there should be mentioned butterfly
cater- compounds the other compounds of formula  pillars (Lepidoptera) such
as the diamond-back 55  (I).                                        moth
(Plutella maculipennis), the gipsy moth  120 1 These compounds can be
prepared  accord-  (Lymantria  dispar),. the  brown-tail moth ing to known
processes, especially by acylation  (Euproctis chrysorrhoea) and tent
caterpillar of the appropriate carbinols by means of acid  (Malacosoma
neustria); further, the cabbage anhydride or chloride, possibly in the
presence  moth (Mamestra brassicae) and the cutworm 60  of acid-binding
agents or in the presence of  (Agrotis segerum), the large white butterfly
125 catalytic amounts of acid, as for example  (Pieris brassicae), the
small winter moth sulphuric acid. The reaction product may be  (Cheimatobia
brumata), the green oak tortrix isolated by destroying the excess acid
chloride  moth (Tortrix viridana), the fall  armyworm 



or anhydride by hydrolysis, separatng the  (Laphygma  frugiperda) and
cotton  worm    1,306,334 (Prodenia lituta), the   nevml  moth  (I vO
hyr~~such aihs           dorbiengly poara Ofl.             n~~~~~omeuta
padella), the  .dirtnean . flour  ffins, suhbutiilean oil, fractr.0 achos
moth (Ehs        Iihil  andi getera    wa    sc   as  ethanol or btnl
rsrnl  oa byg  6ot (Gadlela, theifel)
.ovetsuch as                    dmt~    omtieo  di- ate.
Also tObecasdth           thehebiting ninsectslmentsl sucphode  awell as
water.               70 ith  70    ~ ~ re beetles  (Coleo~teta)~  for
examplectheAs    oi  iutt or carriers, theraeprf- loth              e
biting ins-   abtyisalk,  r groud syn bycs g                         ta o
becasevi  (Sitohlu   grtrhi               se.  ron         atul mineral5..
such as a te           b e e tle s   (C           g ra nat hrdo c i b eel e
t htcw f e a ls,   s u c h  as k r 'g o n en.              Cal~~~~anre
talcs, -         granaria)~ theColorado beetle(Lp       kaincas en,
tinota~~rsan  d     tfifle~)                                  isuhahighlY
75~sdsiii ~~o1          (Gastrophysa v~~~~~~iridulta), the mustar  beetle
acid or silicates.             .,7 id.  75      10  (Phaednoii co leara),
the  blossoma      etl       Preferred examples o   usiyngagnsuc en,).
(Meligethysa . iiaenu),  the rsbelosy  beetle  include non-ionlic and
anionic eniulsifiers, sc .W.                    (Bytuliset tonientOUfS),
he bean   weevil  as polyoxyeth                   fofat  ai  estts p anduA
57)                            to (rucid iS  cnthosuseidt s  btcl),the
ethylene-fattY alcohol ethers, freapeakl in-          15  le~(Bathrbete
Drms    Lrsch) othecs) kaa    yplglc   ethers, alkyl sulphoflates ad8 80
bete(rgdtAc ganth iscdid            teforarylsupholates  and preferred
examples Of ci-~  ~ ~ 5lete beetle(rioim  cati~i~)  h    orteflou   dipoin
gnts include lignispht   ae Itenicteum)      Teatv   opudtobusd accord-'
conbeeleb (Ticandao  Sitophilus zeamais),  liqudrStondemehyl celtueoSC ci-
Ca~h dustr  belenr (Seobir            The ad   n   ato ive `ncntOM  my -be
present nte8 ich           1      0the  yellsowe meal ou (Tenebrio Molitr
rmato 62a ituewh  t are  ~   ~     o   h    elo    mam(Oryzae~hilus ~are8
the saw-toothed  grain beetle    iigi    h   fompouaio nd         adixur
Iith oeneral activ ej a .        I          u r n m e ts ,  ') b u t   a ls
o   s p e c ie s  li i n  i n   t h eeco m o n -un d s.s c n t i ,   c t b
as     I        ~~~~surifoexmoi  (gfiotesSspec.)
Th9omltoScnai   ngnrl  rn ess                  "M~an   lrvensis~te wikre
afrs   (MA lolotitha   0.1 to 95, preferably 0.5 to 90, Percetb ess
25  mel~~~oil, ornha)okocesc   steGra    weightoef active conipotu'-d
9 ed  90th cockroc  Bltla henafli~Aerca cok(Meatiecopeld    a  be applied
as n~~~t            ro~~ach (leripafetaaeiaaMTer  ok                 uhe
or. inte  formpofnd thirfrmltin  or roach (Leuc~p hac  or
suychbi   aeiar, in the apiaif forms pf pared .therefrom, desoieta
cockroach (Blatelgrmtua oretls,  tegin sc   asck
caytionors soltins  emlifiable ich     1    30  cock~roach (Beilabetai
gianteus) adtebck          onelIdy-t o eulsioe  soutpensi, eusspray  95
~~r-  95        g~oicant cokoc   Baeu   ucs) as wela   powders, pastes,
soluble  pwes    utn the                30  cckrochueei fBla exuiviatta;
a fut erOthp agetsn   rnlts Applicationl may take :)r- 195tra  fo  eamleth
houster.c rik t(chea   Place in the usual Mann"er
usig,fo   examplerby 



Gml                     doasc ps ermthes sucas te  eastern
su-squirting,,srynaoiing dusteing, scater tO-          35  ~~~~terran,
termie   (Rstculasthe eastaies)rnd su g, fumigation,. vapolisation,  aeig
des    0 Im               domest~Hyieflopteramsches  atfoexmlth   ing or
incrustation tid
The Retcun eenttatavPes  of active compound in fid  100
gadnat(Lasius niger).                    fliesthe ready-to..aPply Prepraios
can beerl   vyaried Thren Diter   cm ris  essentially the flewithin fairly
wide ranges -ngnrl the   are iid                    suhaThe  vintegaC priS
fl  Doopia elano-                                rf.by'.1t fer          40
g~~~schast) te edtraean fruit fly (Cerat~itis  from 0.0001 to  l0/orfral'.0
O1%                0 ade  400 ap~) the house fly (Musca domlestica), theby
wheigta. opudscl  l al.. 10                little house fly (Fannia Canic
bui),te  black    oo Thesactiv compund  catlo ape usedmwit ipS
blow fly (`Phornita aegina) and bleottle fly      rodcesulswhr in    sPos
the uta'o.V lum'(ULV) 1 ips.            ~~~(Calliphora, erythrocephala) as
well aste p Oces wher  ito is n p ossbe.t  pl  om ug                 45
stable fly (Stormoxys calcitrans); further, gnas, atreng ofupt  95 olusrae
bytefVlwn g 110             45  for. example Mosquitoes such as the yellow
stent acivent cospound  aondC the folowng no                 3~~feermsquito
(Aedes aegypti), the northern  Thmpes inilon isallustae y DsquiO (
stepheii.  .hours and ' Yneans minutes. lug             ~~~~house MO  to (
Xnpee  pipiensi) an  h   aaia Eape.I  Tbe    ,'  adC       en Teactive
compounds  Eccrdagptlth ct-  115      resent iventioncan be converted it  h
xml                                            1 isnveorultions  suhas
solutions, emul-  LT,10o test for Diptera all.11                 usuaiors
m ulatni~fons, s   ase  and granui-  Test animals:Mscdmeta lae.These  may
be  producedinkon Sletacoe al10le   opudSwt    xtnes  theact,-s
hts anials, the active compounds, the th            liquid ~~~~~~or so
xadmdlien   or crIers,  ptio"   di sole   nin 10patbyvolume of solvent.
120 lar             ally with the Mpudse oft
disc.atieaet, htTesolvetion soob0 ie  is iuted with further ock
~~~~is,. ealiyn   gnsado   ipr~l  gns   solvet to he deired lowe docnrto )t
120        0oInthe cseofi thlenuse ofwtr cas ne  eTene,           e.
solutofnh soluinfa           tivecmound liquid.                gents,
that~~~o thconrdentee sa iter paenitd                   2 fly
organic solvents c~arfor exampleasb aarolen p toetthedesirto a'etriih
ntebto 125           used ~asl auiliarymlsolvene . tar
As, emlsiquidg aglent'o  cariersthereaediaeerof aboutt9i5dcm..The
thtrbodish ni   preferably used aroitic hydrocaibofls~ suc     remin
uncovhtered uni th  solvent hascom -M           ~~~65  as xylenes or
benzene., chlorinated aromlatic   peeyeaoae.Teaon   fatv    13 4
1,306,334                                      4 compound per square metre
of filter paper  which is necessary for a 100%   destruction is varies with
the concentration of the solution  determined. of active compound used.
About  25  test ani-    The test animals, the active compounds, the  10
mals are then placed in the Petri dish and it   concentrations of the
active compounds and 5  is covered with a glass lid.                the
periods of time at which there is a 100% 



The condition of the test animals is con-  destruction can be seen from
the following tinuously observed for up to 8 hours. The time  Table A.
TABLE A [err] test for Diptera) Concentration of active compound of the
solution Active compound                      in %             [err] [err]
(1)            0.2 (known)    1,306,334 4 Example B
pound per square metre of filter paper varies 91 [err] test for Diptera
with the concentration of the solution of active Test animals:  Aedes
aegypti              compound used. About 25 test animals are Solvent:
acetone                          then placed in the Petri dish and it is
covered with a glass lid. 5    2 parts by weight of active compound are
The condition of the test animals is con-  20 dissolved in 1000 parts by
volume of solvent.  tinuously observed for up to 4 hours. The time The
solution so obtained is diluted with further  which is necessary for a 100%
destruction solvent to the desired lower concentrations.    is determined.
2.5 ml of the solution of active compound    The test animals, the active
compounds, the 10  are pipetted into a Petri dish. On the bottom
concentrations of the active compounds and  25 of the Petri dish there is a
filter paper with a  the periods of time at which there is a 100% diameter
of about 9.5 cm. The Petri dish  destruction can be seen from the following
remains uncovered until the solvent has com-  Table B. pletely evaporated.
The amount of active com- TABLE B [err] test for Diptera) Concentration of
active compound of the solution Active compound                       in %
[err] [err]                              0.2             15' 0.04
15' 75' 0.0016          4h  20% 2 parts by weight of active compound are
mains uncovered until the solvent has com- 35  dissolved in 1000 parts by
volume of solvent.  pletely evaporated. The amount of active com- 



The solution so obtained is diluted with further  pound per square metre of
filter paper varies solvent to the desired lower concentrations.  with the
concentration of the solution of  45    A 15 6
1,306,334        6 active compound used. About 25 test animals    The test
animals, the active compounds, the are then placed in the Petri dish and it
is  concentrations of the active compounds and covered with a glass lid.
the periods of time at which there is a 100%   10 The condition of the test
animals in con-  destruction can be seen from the following tinuously
observed for 2 hours. The time which  Table C. is necessary for a 100%
destruction is deter- mined. TABLE C [err] test for Diptera Concentration
of active compound of the solution Active compound                      in
%           [err] 0.2               60' 0.04 [err] (4) Example 1
phase is dried. After the solvent has been   30 [err]
distilled off, there is obtained by distillation Ct
4   115 g of the propionate of [err] - trichloro- [3,4- dichlorophenyl]
-ethanol of b.p. 144-148 C/0.5 mm Hg. 150 ml propionic anhydride are added
to               Example 2                  35 147 g [err] - trichloro - a
- [3,4 - dichloro- phenyl] - ethanol in 100 ml glacial acetic acid, and to
this mixture 102 g concentrated sul- 20 phuric acid are  added dropwise at
[err] C.       [err]    (5) The reaction mixture is then heated on a water-
bath for an hour; after cooling, it is poured  Ct into ice water; one hour
later, it is taken up in methylene chloride and the organic    118 g
butyric anhydride are added to 94 g    6               7
1,306,334                                  167 



he                  [err] - trichloro -  - [3,4 - dichlorophenyl]-
pressure  the residue is distilled, and the butyl-  10 ethanol in 65 ml
glacial acetic acid, and to  rate of [err] - trichloro - [3,4 - dichloro-
this mixture 65 g of concentrated sulhuric acid  phenyl] - ethanol is
obtained in an amount are added dropwise at about [err] C. The  of 95 g
with the b.p. 1450 C/0.4 m Hg. 5  mixture is then heated on a water-bath
for    The compounds listed in the following table an hour; after pouring
into 1 litre of ice water,  can be obtained in a manner analogous to that
15 it is extracted with methylene chloride one  of the above Examples. The
compounds have hour later and the organic layer as dried   the general
formula (I), the meaning of X The solvent is evaporated under reduced  and
R being shown in the Table. Compound       X                 R
[err] at [mm Hg] (7)        P          [err]                       12010.3
(8)        Br        [err]                        160/0.3 [err] (9)
Cl                                   145/0.5 [err] [err] (10)        Cl
[err]                     150/0.4 [err] [err] (11)        Cl         CH
142/0.2 20    WHAT WE CLAIM  IS: -                       3. An insecticidal
composition containing as 1. An insecticidal composition containing as
active ingredient an acylated carbinol of the 40 active ingredient an
acylated carbinol of the formula:-- general formula: -
[err] [err]                       [err]                (4) 25   in which
in admixture with a solid diluent or carrier X is bromine, chlorine or
fluorine, and  or in admixture with a liquid diluent or carrier R is
methyl, ethyl, propyl, isopropyl, butyl,  containing a surface-active
agent.   45 tertiary butyl, or 1-ethylpropyl,            4. An insecticidal
composition containing as in admixture with a solid diluent or carrier or
active ingredient an acylated carbinol of the 30 in admixture with a liquid
diluent or carrier  formula:-- 30              containing a surface-active
agent. 2. An insecticidal composition containing as active ingredient an
acylated carbinol of the formula:- X    35                       (3)   in
admixture with a solid diluent or carrier  50 or in admixture with a liquid
diluent or carrier containing a surface-active agent. 5. A composition
according to claim 1 in in admixture with a solid diluent or carrier  which
the acylated carbinol is any of those of or in admixture with a liquid
diluent or carrier  formula (I) which are hereinbefore specifically  55
containing a surface-active agent.         identified.  



[err] 1,306,334 6    1,306,334                                       8 6. A
composition according to any of claims    13. A method according to any of
claims 1-5 containing from 0.1 to 95% of the active  7 to 9 in which the
acylated carbinol is defined  30 compound, by weight.
in claim 2, 3 or 4. 7. A method of combating insects which    14. Crops
according to claim 11, in which 5  combating applying to the insects or a
habitat  the protective acylated carbinol is defined in thereof an
acylataed carbinol as defined in any  claim 2, 3 or 4. of claims 1-5 alone
or in the form of a    15. Acylated carbinols of the general formu-  35
composition containing the acylated carbinol  Ia: as active ingredient in
admixture with a solid 10  or liquid diluent or carrier.
[err] 8. A method according to claim 7 in which
(I) a composition is used containing from 0.0001    [err] to 10% of the
active compound, by weight. 9. A method according to claim  7 or 8    in
which 15  in which the insects are flies, mosquitoes or    X is bromine,
chlorine or fluorine and bugs.                                         R is
methyl, ethyl, propyl, isopropyl, butyl, 40 10. A method according to any
of claims  tertiary butyl or 1-ethylpropyl, 7-9 in which the acylated
carbinol is one  provided that X is not chlorine when R is of those
mentioned in Example A.           methyl. 20    11. Crops protected from
damage by insects    16. The acylated carbinols according to by being grown
in areas in which immediately  claim  15 which are hereinbefore
specifically  45 prior to and/or during the time of the grow-  identified.
ing, an acylated carbinol as defined in any of        For the Applicants,
claims 1 to 5 was applied alone or in admixture  CAMPMAELS & RANSFORD, 25
with a solid or liquid diluent or carrier.          Chartered Patent
Agents, 12. A composition according to claim  6          24, Southampton
Buildings, in which the acylated carbinol is defined in
Chancery Lane, claim 2, 3 or 4.
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