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Rl denotes unsubstituted er substituted pyridyl, un-
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substituted 1,2,4-triszinyl, unsubstituted er substituted
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Cont. ABSTRACTS

1,2,4,5~tetrazinyl,

Rz, R’ independently ef one another de!oto alsyi.

alkenyl, halealkyl, phenyl, pr R* and R
denote an alkylene chain which - tegether
with the quaternary central atem (M) =ferm

an unsubstituted er fluorine-substituted ring

having feur te six ring members (when M«Bi)

or having three teo six ring members (when M=C),

denotes H,F, -ON,-0C1, -C=CH, (8,-C,) alkyl

3

n
ﬂ ~
R’  denotes pyridyl, furyl, thienyl, all ef which
can be substituted, phthalimidyl, dialkylmaleinimidyl,

thiephthalimidyl, dihydrephthalimidyl, tetrahydre-
phthalimidyl substituted phenyl

or x“ and R° - together with the carbon atem bridging

them - denote an optionally substituted indanyl,
cyclopentenoyl er cyclepenteayl radical,

and te their salt and quaternization preducts for ad-
vantageous insecticidal, acaricidal ef nematecidal
properties,  xXxxxXX



Abstract of the dicclosure:

tzaneophyl and silazaneophyl sulfides, agents

. containing them, and their use as pesticides

Compounds of the formula I, their optical

5 jisomcers and mixtures thereof 3

- ”;:
' ~J
i
] O] _"“_("T}_T‘S '-'i
R =H=CH,-5-Cl=H ~ %
|
i i (1)
where
I denotes C or 3i,
R1

denotes unsubstituted or substituted
pyridyl, unsubstituted or cubstituted pyrimidyl,

10 and - when li =C-denotes unsutstituted

or substit-ted pyridazinyl, unsubatituted

or substituted pyrazinyl, unsubstituted

or substituted 1,2,'-triazinyl, unsubs-

tituted cr substituted 1,2,4,5-tetrazinyl,
- :
15 RO, R’ independtly of one another dercte

alkyl, alkenyl, haloalkyl, phenyl, or I and R
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denote an salkylene chain which - together with
the quaternary central atom (M) - form én
uﬁsﬁbstituted or fluorine-substituted ring
having four %o six ring members (when M=Si)

or having three to six ring members (when M=C),
) ,

R denotes H, F, -CN, -CCls, ~-C=CH, (quca)'
alkyl,
_ﬁ-NHZ,
g .

R denotes pyridyl, furyl, thienyl, all of

which can be substituted, phthalimidyl,
dialkylmaleinimidyl, thiophthalimidyl,
dihydrophthalimidyl, tetrahydrophthalimidyl,
substituted pﬁenyl. ‘
or R* and R° - together with the ¢arbon atom.
vbridgingithem‘- denote an opfionally
substituted indanyl,cyclopentenoyl or

cyclopentenyl radical,

and to their salts and quaternization products

for advantageous insecticidal, acaricidal or

nematocidal properties. -
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Description

Azaneophyl end ilazancophyl sulfides, arents

containine them, and their use as pesticides

bI-4 0,240,01% descrites the insecticidal and
acaricidsl action of certain silazaneophyl

ethers and their hydrccarbon analogs. Furthermore,
culfur-centaining silane derivatives are

disclosed in 'J-.. 0,271,024, which also exhibit

insecticidel rsnd acarieidnl =ctivities,

Lovel azaneophyl and silazaneophy! sulfides
exribitine ~dvaptaprecus insecticidnl, ncnricidal,

1 nematceidal prop-rties have now heen found,

The present invention thuc reletes £ the
compounds of the formuls (1), the’‘r opticnl
isomers snd possitle mixturer therecf

al
)€
L

L v
3 =1=Chi = =CH-1"
B (1)

1
Y

[
~

I, .
. i
R
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where
M denctes C or Hi,
/]

R denotes unsubstituted or substituted pyridyl,
unsubstituted'?r1SUbstituted pyrimidyl, '

5 and - when M = C- denotes unsubstitﬁted

or substituted pyridazinyl, unsubstituted

or substituted pyrazinyl, unsubstituted

or substituted 1,2,4-triazinyl, unsubs-

tituted or substituted 1,2,4,5~-tetrazinyl,
10 32, R? independently of one another denote
(Cq-CB)alkyl, (Ce—CS)alkenyl, (Cq—Cg)

2 and 55 denote

haloalkyl, phenyl, or R

an alkylene‘chéin which - fogether with

the Quaternary central atom (M) - form an

15 , - unsubstituted or fluorine-substituted ring

having four to six ring members (when M=8i)

or having three to six ring members

(when M=C), |

denotes H, F, ~CN, -0Cly, -C=CH, (C;-C,)

20 alkyl, |
Fﬁ-NHZ,

S

R5~ denotes pyridyl, furyl, thienyl, all of

—hm
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which can be substituted, phthslimidyl,
di(C4—d“)alkylma]einimidy],,thiophtha—
limidyl,dihydrophthalimidyl, tetrshydro-
phthalimidyl, -~ubstituted phenyl
or h4 and R5 - torether with the carben atom
bridping them - denote an optionslly
substituted indasnyl, cyclopentenoyl or
cyclepentenyl radical,
end to their salts and cuaternization products
which can be employed for agriculturael purposes.
In this case, the salt formation or quaternization
is carried out ty customary methods by an addition
reaction of suitable compounds with the Fasic
nitrogen or the tasic nitroren atoms of the
heterocyclic radicals ;i) and/or 2, Multiple

salt forration or guaternization is thue possible.

“unitable acids for salt forwetion c¢n the nitrogen
are 21l incrgnuiv or orgenic reids vhich, by
virture of their pks value, are capsble of

salt formation, for exemple hydrchalic ncids,
nitric acid, sulfuric acid, phosphoric acid,
phosyhonic acid, sulfonic scid, haloacetic acids

or oxalic acid.
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A preferred optionally substituted pyridyl Rq,
pyrimidyl R/‘, pyridazinyl Rq, pyrazinyl Rq, 4
1,2,4-triezinyl R' or 1,2,4,5-tetrazinyl R’

denotes a radical of the general formulae (4),

(8), (¢), (D), (E) or (F),

(R%),, (&®)
(%), (1) (2

(R, 7
~ N(1) (R N

o ‘ (3) 7
(R8>o . (R,
(R%), &%),
(4) ® ()
. (&%) (R7)
oo @) |
(B, N(1) | N
(®%) 9
° w . B
™ E @)
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vhere 0 £ m¢n+o < % and m, n, o may have
the values O to 2. R6, R7, Rs and Rg independently
of one another stand for (01—05) alkyl, halogen,
(02-06) alkenyl, (C?~C6) alkynyl, (05-07)
cycloalkyl, (04'05) alkoxy, (02—04) alkenyloxy,
(CE—Cq)alkynyloxy, (Cq—Cu)alkylthio, (C?—CG)
cycloalkyloxy, (Cq—Cq) haloalkyl, (Cq—CB)
haloal¥ovy, (C,,-CB) haloalkylthio, (02—05)
haloalkenyl, (02-05) haloslkenyloxy, (;:?_05)
6 17

haloalkenylthio, or two of the radicels R PN

8 .9 . ‘s
R”, R- - when they sre in the ortho position -
forr a methylenedioxy, e'hyleneiioxy or (02—05)

alkylere radicnl.

The linkage point (free valency) of the pyridyl
radical (for example in formula (A)) on the
quaternary central atem M in formula (I) is
preferably in the 2- or “-position of the pyridyl
radical (N=position 1), particularly preferably
in the ?*-position of the pyridyl radical. The
ryrimidyl radical (for example fermula (B)) is
preferably bonded to the quaternary central atom

o)

I in posgition 2 or “. ''he preferred linkage
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point of the pyridazinyl radical (for example
formula (C)) is position 3, that of the pyrazinyl

radical (for example formula (D)) position 2.

- Triazinyl radicals (for example formula (E))

and tetrazinyl radicals (for example formula

(F)) are preferably linked to the quaternary
central atom in the 3~ or 6-position, respectivelyf
31 particularly preferably denotes mono- or
disubstituted pyridyl, pryimidyl, pyridazinyl

or pyrazinyl radicals of the formulae (A), (B),

(C) or (D) where m¢n+O = 1 or 2, the substituents

(R6-R9) being oriented in particular in the

Fara or meta position to the linkage point
: : 1
(quaternary central atom M). R = A is of

particular importance.

R2 and R3 preferably represent a (01-Ca)alky1
rpdical such as methyl, ethyl, i-propyl and n-

propyl, a fluorinated methyl radical such as

‘fluoromethyl, difluoromethyl and trifluoromethyl,

or - when M=C - together with the carbon atom
linking ghem preferably denote an unsubstituted

or mono- or difluorinated cyclopropyl ring.-
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u _ ' .
I preferably represents bhydrogen, fluorine,
cyano or (Cq-CM) alkyl, particularly preferably

hydrogen.

Jubstituted phenyl R5 preferahbly represents

a phenyl radical of the general fermula (G)

10
(B )p (G)

C

1
(1,

0 and qu ~ independéntly of one another -

where R1
can denote halogen, (Cq— 04) alkyl, (01—04)
alkoxy, (Cq‘cq) haloalkyl, phenyl, l-pyrrolyl

or a group of the general forpmula (i)

(1)
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(G), where (Rqo) is H or 4-fluoro and.(R

26425

L

2 and R,‘5 independently of one another

where Rq
denote H, halogen, (Cq—Cq)alkyl, (Cq~04) alkoxy
and (C,-C,) haloalkyl; U denotes -CH,-, C=0, '
-0- or -S-, preferably ~O-; V, W denote CH

or N, it being possible that both simultane-

ously denote CH but not I,

and where in formulae (G) and (H)

an integer of O to 5 with the condition

Py q
| that the total p + q must denote a number
from 1 to 5,
r, s = 0, 1 or 2, with the condition that the
total of r + s must be‘O, 1 or 2, and

the condition that, in the event th.t R'°

or qu

corresponds to the
group (H),
P, q must denote O or 1, and p + q must denote

1 or 2.

Of these R5 radicals, radicalls of the formuls
11
)

b ‘ q
is orientated in the 3-position of the phenyl

radical and denotes the radical

—104.
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Wl
_<v\_f1v{\‘ (121 B)S

where r + s preferably atrds for 2, are
particul~-rly importont.

As an optionally substituted pyridyl, R5
represénts a mono- or disubstituted pyridyl

group of the rmeneral formula (K)

-
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4 denotes halogen with the exception

where R
of I, (04-04) alkyl, (04-04) alkoxy or (01—04)
haloalkyl and Hal denotes'halogen, in particular

fluorine or H.

As an optionally substituted thienyl or furyl,

represents a heterocycle of the geheral

- formula (L)

g1
()

! 16
Nz

where Z denotes 0, S,

R'” denotes H, halogen, (C,-C,)alkyl, (C,-C,)
alkoxy, (cq;ca)'haloalkyl, CN or NO, and

R16 denotes a generally substituted benzyl‘,

propargy¥l, allyl or phenoxy.

Substituted phenyllradicals as R5 are of

particular importance for the invention.

Typical examples. which are indicated for the‘

group R5 are the following radicals:

=10~
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lentafluorophenyl, S-benzyvl-7?-furyl, /-
phenoxyphenyl, Z*-phenoxiyphenyl, Z—(u;fluorOUbenoyy)
phenyl, %-(4-chloropherox;) rhenyl, Z_(4-bromophenoxy) phenyl,
%-(2-fluorophenovy) rThenyl, %-(%-chlorophenoxy)
rhenyl, %-‘ Z-hromophenoxy) pheryl, %-(7-fluoro-
rheroxy) phenyl, zZ_(2-chlorophenoxy) rhenyl,
3—(2—bromophegoxy) phenyl, 3-(4-metylphenoxy)
phenyl, 7.(Z-methylphenoxy) phenyl, #-(2-methyl-
rhenoxy) phenyl, 7-(4-meth oxvrhenoxy) phenyl,
7-(%-methoxyphenoxy )phenyl, 5—(2—metﬁoxyphenoxy)
phenyl, 3%-(4-ethoxyphenoxy)phenyl, %-(phenylthio)
rhenyl, Z.(4-fluorophenylthio)phenyl, 7-(3-
fluorophonylthio)pﬂeny], “~-benzoylphenyl, 7-

t enzylphenyl, *-(/#-florobenzyl)phenyl, Z- (-~
chlorobenzyl)phenyl,'%—(7,5—dichlorophnnoxy)
rhenyl, 7-(3,4-dichlorophenoxy)phenyl, A==
chloro-2-methv1pbenoxy )phenyl, “-(7-chloro-
C-iethvlpheroxy phenyl, Z_(-chlerc-"-methyl-
rhenexy, phenyl, »_(n-rthyle ephenoxy)~phenyl,
3—(5—chloro—’~mrthnxyphenoxy)pheny1, (2,5~
dichlorophenovy phenyl, 7-(%,5=-dichlorotenzoyl)
phenyl, 3-(?,“-diéh10robenzoy])phenyl, Zo(4-
methylbtenzyl Jphenyl, 5—(4—isopropoxyphenoxy)phenyl,

4-fluore-7"-phenoxypicenyl, ‘.—cbloro- -prencxyphervl,



N

u-bromo-Blpheanyphenyl, 4—f1uoro-3-(4-fluoro—‘
phenoxy)phenyl,'&-fluoro—?-(4-chlorophenoxy)
phenyl, /-fluoro-3~(4-bromophenoxy)phenyl, 4-
fluorb-}-(4-methylphenoxy)phenyl, 4-fluoro-3-

(4-methoxyphenoxy)phenyl, 4-fluoro-3-(3-fluoro-

rhenoxy)phenyl, #4#-fluoro-3-(%-chlorophenoxy)
prhenyl, 4~fluoro~3-(B—bromophenéxy)phenyl, 4-
fluoro-3-(3%-methoxyphenoxy)phenyl, 4-£1yoro-3-
(4-ethoxyphenoxy)pheny1, 4-fluoro-3-(2-fluoro- ,

phenoxy)rhenyl, 3-methoxy-S-phenoxyphenyl, 2-

fluoro-3-phencxyphenyl, 2-fluoro-3-(4-fluoro-

phenoxy)phenyl,'2—f1uoro—5-(5—fluorophenoxy)

phenyl, 2-fluoro-*-(2-fluorophenoxy)phenyl,
3-fluoro-5-(4-fluorophenoxy)phenyl, 3-fluoro-5-
(3-fluorophenoxy)phenyl, 5—f1uoro-5(2-f1uor§-
phenoxy)phenyl, 4-methyl-3-phen xyphenyl,
Bffiuoro—S—(u—methylphenoxy)phenyl, 3-fluoro-5-

© (3-methoxyphenoxy)-phenyl, 2-fluoro-5-(4-

fluorophenoxy)phenyl, 2—f1u0r0—5—(3-f1uofo—
phenoiy)phenyl, 27f1uor6—5-(2—fluoropheﬁoxy)—
phenyl, 2échloro-§-phenoxyphenyl, 3-fluoro-5-
phenoxyphenyl, 2-fluoro-S5-phenoxyphenyl, 2-chloro-
5-phenoxyphenyl, 2—bromo—5—phénoxyphenyl, 4
chloro-3-(3-methylphenoxy)phenyl, #-chloro-3-
(4-fluorophenoxy)phenyl, 5-chloro-5-phgno¥y—
rhenyl, %-bromo-5-phencxyphenyl, 4—bromoffe
phenoxyphenyl, #4-trifluoromethyl-3-phenoxyphenyl,
4~fluoro-2-phenylthiophenyl, 4-f1uro-3?benzyl—
phenyl, 3—(é—pyridy19Xy)pheny1, 3-(3-pyridyloxy)
phenyl,‘U—fluro—?—(2—pyridyloxyjphenyi, 4-chloro-

Al



Z-(P-pyridyvloxy)phenyl, 4-bromo-23-{2-pyridyloxy)
rhenyl, #4-methyl-3-(2-pyridyloxy)-phenyl, /"-fluorc-7-(3-
pyridyloxy)phenyl, 4-chloro-%-(3-pyridyloxy)
-phenyl, #4-bromo-% (Z-pyridyloxy,)phenyl, 4-

5 methyl-%-(%-pyridyloxyphenyl), 2-methyl-Z-
thenylphenyl, 2-me' yl-?=(H-pyrrolyl)phenyl,
6-pheroxy-2-pyridyl, 6-(4-fluorophenoxy)-2-
ryridyl, 6-(#-chlorothenoxy)-"-pyridyl, 6-(4-
bromophenoxy ) -"-pyridyl, 6-(#4-methylphenoxy

10 (-2-pyridyl, 6—(u—metﬁoxyphenoxy)—2—pyridyl,
6-(4-ethoxyphenoxy)-2-pyridyl, 6-(Z-fluoropheroxy)
-?-pyridyl, 6-(%-chlororhenoxy)-2-pyridyl, 6-(32-
bromophbenoxy)-2-pyridyl, 6-(3-me! oxyphen xy)-
2-pyridyl, €-(2-fluororhe oxy)-2-pyridyl, 6-

15 (2-chlorophenoxy )-"-pyridyl, 6-(2-brororhen-
oxy)-2-pyridyl, 5~propn%gy—%-fury1, N-phthalimidyl,
N-2,4,5,6,-phthalimidyl, 2-methyl-5~propargyl-7%-
furyl, 4-t-butylphenyl, 4-methylphenyl, 4-icopropyl-
rhenyl, 4-(?-chloro-/t-trifluoromethyl-2-pyridyloxy)

20 thenyl, #4-cyclohexylphenyl, ﬂ—difiuoromethoxyphenyl,
J~biphenylyl, #4-trimethylsilylphenyl and 4-phenoxy-

2-thiienxl.

[=4
Cther typicel examples of the group -CHE-R” are:

I
R
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2-allyl-3-methylcyclopent~2-en-1-on-4-yl,

4~phenylindan-2-yl. R6--R9 independently of

one another in particular represent methyl;
ethyl, propyl, iso-propyl, butyl, t-butyl, F,
Cl, Br, I, vinyl, allyl, ethynyl, propargyl,
methoxy, ethoxy, propoxy, iso-propoxy, difluoro-
methdx&, bremodifluoromethoxy, chlorodifluoro-
methoxy, trifluoromethoxy, ﬁ,1,2,2-tetraf1u§roeth6xy,
2-cbloro-1,1,?—trifluoroethoxy, 2,2,?—trifluo—
rogﬁhoky, 2-fluoroethoxy, 1,1,2,3,3,5—héxaf

fluoropropoxy, vinyloxy, allyloxy, propargyloxy,

- ethylthio, methylthio, propylthio, isobutylthio,

trifluoromethyl, 1,1,2,2-tetrafluorcethyl, -

1,1,2,2-tetrafluorcethylthio, 2,2,2-trifluoro-
ethylthio, difluoromethylthio; trifluoromethyl-
thio, chlorodifluoromethylthio; bromedifluoro-

methylthio, heptafluoropropyl, trichlorovinyl,

trichlbrovinyloxy, methylenedioxy or ethylenedioxy.

The present invention also relates to processes
for the preparation of the compounds of the
general formula (I), which comprise '

reacting

16—
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a) a mercaptun of the peneral forrula (II)

or its salt of the prrneral formule 111

R® R
q_!'_l\ — /]_ O 4
=i = R'-H-Ct, -5
|7 1 Z,
o7 &
(11) . (I11)

where F' corresronds te an al¥ali metal
equivalent or alkaline earth metal equivelent,
in particuler Ii, lia, K, Ilig, Ca, with an

alkylating agent of the genersl formula (1V)

Y-CIi-R?

(1Iv)
r*

where Y denotes a nucleofugic leaving group, such
for example, halcgen or sulfonate, if appropriate
in the prresence of a bhase,

or

b) a mercaptan of the general formula (IV} or

its salt of the peneral formula (V1)

17

as,



HS~CH-R’ - M'-S-CH-R’

4
r* | | R
V) V)
with an alkylating agent of the general
formula (VII)
R®
I (vii)
1 ‘ .
R -T—CHg-Y
R

if appropriate in the presence of a base,
or

¢) a sulfide of the general formula (VIII)

or (IX)
2 B2
Rq—M-CHg—S—CH-Y 'Rq-ﬁ-CHE-S-TH-RS
| L,
B3 gt R Y
(VIII) ' -(IX)

-18-



with a met.l compound‘of the genersl formula

' [
(x) or (X1) MY -1i” SEI T
(%) (%1)

or -where Il = Hi -
d) a silene of the general formula ({II)

O

. (111)
R -8i-Y
|
R-

with an organometal compound of the peneral
formula (¥I11)
[1'~Cll = 3-CH-R”

R4 (XI11)

or - where M = Ji=-
e) an organometal compound of the general formulae

(XTV), (XV) or (XVI)

g LM o
(XIV) (ZV) (V)

with 2 silane of the general formulae (XVI1),

(VVIIT) or (%14

=19~



R®
I

Y—Si—CH2n8~CH-R5
£5 | éa . (XvID)
R'-5i-OH,-8-CH-R”
| . (XVIII)
R> g*
F2
R1—Si4CH2—S¥CH—R5
| n
Y R (XIX)

gome of the mercaptans of the geheral formula
(II) to bé used as the starting compound in
preparation process a) are novel and can be
prepéred by a procéss known per sé from the
literature, for example by initially reacting -
suitable alkylating agents of the geﬁeral formula
(XX) ( see EP-A 0,249;015 and German Fatent No.
3,712,752.7) .

R'-M-CH,-Y (xx)

-20-



with s sulfur nucleophile, such as disulfide,
thiosulfate, thioacetzte or thiourea, and
bydrolyzins or reducing the resulting intermediatec
ol the general formulae (3XT), (&X11), (XXI1I)

or (iIV) by customary standard methods (see

2lso llethoden der crg. Chemie Zﬁethods of

Crganic Chemistry_7/(louben-teyl), Vol. F11/1,

GCeorg Trieme Verlag, “tuttpgasrt 19855 p. 72

et seq)
7 2
K f:‘ (Xx1)
A b A
R —IIA—OIIQ—;.;-_: CIl,-M-R
: e
RS R
R°
1 _
R —H-Cli=t5-30, 1
| < 7 (%111)
RB
T |
TNl - 5-C-Cli
' e
| ||
w2 (XXTI1)
/NH2
R -M-CH.,-5-C
| g \ e (XXIV).
r? VS

-24=



Some of the sulfides (VIII) and (IX) to be
used as starting substances in preparatidn
process c) are novel and casn be prepared by =&

process which is known per se from the literature

- by reacting an alkylatihg agent of the general

formulae (XXV) or (XXVI)

v

R*-CH R-CH
Y'

(Xxv) (XXVI)

"with two equivalents of a mercaptan of the

formula (II) or its salt of the formula (III),
if appropriate in the presence of a base, and
treating the intermediates obtained, of the

general formula (XXVII) or (XXVIII),

: 2
2 : ‘ ﬁ
» CH,-M-R’
CH..~N-R
57 ° 15 * >
e R /
r*-cH gz R°-CH 32
\S-CHe-M-R1 N s-cH —?-R1
13 s
(XXVII) (XXVIIT)

-0
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with chlorine (see liethoden der crp. Chernie
/Methods of Crganic Cheristry_7(Houben-ieyl),
Vol. %/?%, Georg Thieme Vgrlng, Stuttgart
1962, p. 756), in which process compounds
of the general formuls (VII1I) or (IX) where

Y = Cl are formed.

In a comparable manver, chlorcomethyl sulficdes

of the general formula (XiIX)} can be obtained.

W TR
Cl—(/[l?—k)—\.th‘"r{ (XXIX)

R
These can be used as educts for the internediates
cf the genersl formula (XI1I) which are
required as 2 starting compound in preparaticn
rrocesrs d) and which can be prepared frcm them
by processers Ynown per se frem the literature
(see, for ex:mple, liethoden der org. Chemie
/fletheds of Organic Chem stry_/(Houben-Veyl),
Vol. 1%/2a, Georg Thieme Verlag, Stuttpart

197%, p. 115).
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The silanes of the general formulae (XVII),
(XVIIi) and (XIX) which are to be used as
starting compounds in preparation process

e) can be prepared by processed known per se
from the literature (see Methoden der org.
Chemie /Flethods of Organic Chemistry_/(Houben-
Weyl), Vol.'15/5,'Georg Thieme Verlag, Stuttgart
1980) by reacting an brganometal intermediate

of the generai formula (XIII) with silanes.of
the formulae (XXX), (XXXI) or (XXXII) |

2
r af .R
' 1 1
Y-5i-Y R'-8i-Y R -8i-Y
| b3
.2 1
(XXX) (XXXI) ((XXXII)

The intermediates (IV), (V), (VI), (VII), (X),
(X1), (XI1), (XIV), (XV) and (XVI) are either

_obtained as ‘described above (EF-A 0,249,015

and Cerman Patent No.3,712,752.7), or alternatively
they can be preparéed by methods quoted in the
current literature (see, inter alia, the

literature quoted so far).

-2l
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The menlioned process variants c¢), d) and e)
are prefersbly carried out in a diluent the
nature of which depends on the type of the
organometél compound employed. .uiteble
diluents are, in particular, aliphatic and
aromatic hydrocarbens, such as, for example,
pentane, hexnne, heptane, cyclohexsne,
retroleum ether, benzine, ligroin, benzene, toluene
end xylene, ethers, such as, for example,
diethyl ether, dibutyl other, ﬁiycol dimethyl
ether, diglycol dimethyl ether, teirshydrofuran
or dioxane, and, finally, all possible mixtures

of the previously nentioned solvents.

In the abovementioned pro-ecs variants, the
reacticn temperature is between -110°C and
+150°C, prefertly hetweem -75°C and 4+105°C.
The startine materisls are usually enployed in
equimolar amounts. However, it is possible to

use an excensa of one or the other reactant.

tihat has heen said for variants c)-e) is

eccentially also true for process variants
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"a) and b) which have been mentioned further

gbove. Alternatively, other diluents can be
used. Thus, in these cases, alcohols, such
ags, for examrle, methgnol, ethanol, propanol, .
i;propanol‘or butanol, amides, such as, for ,
example, dimethylformamide, dimethylacetamide

or N-methylpyrrolidone, nitriles, such aé,

. for example, acetonitrile or butyronitrile,
‘ketones, such as, for example, scetone or MIBK,

.and also dimethyl sulfoxide, tetramethylene

sulfone or hexamethylphosphoric triamide are
also suitable as diluents. However, process
variants a) and b) can also be carried out

without diluents.

Bases which can be used are inorganic bases,
such as, for example, the hydrcxides, hydrides,
cérbonates, acetates or hydrogen carbonateé

of alkali metals and alkalime earth metals, bub
also orgénic.bases, such as, for éxample,
pyridine, triethylamine, N,N—diisopfopylethyl—
amine or diazabicyclooctane. The mercaptans (II)
or (V) can alternatively be converted to their

salts (I1I) or (VI), respectively, by adding'



1

10

organomretr] recrents, such as, for exanple,
methyllithive, butyllithium, methylmaresium Vnlide,

rhenylmaenesiunm halide ete.

The compounda of the formula (1) are isolated,
and, 37 approprinte, purified Ly r-enersal’y
custornary method -, for cxample by distilline

of the =nlvent (if aprropriate under reduced
[recsure), followed by dictillation chroma;
tography or distribution of the crude jroduct
tetween two phases and ite subsequent custorary

work-up. .

The compounds of 'he general formula (1) ore

readily coluble in woct orparic rolvente.

The active c;orllponn(ﬂ: pre well foler Ted Ly

rlants, have s favourable toxicity to warm-

btlooded animals and are suitahle for cembating
eniéal pest:s, in particular insects, arachnids -

«nd nematodes, which are encountered in agricul ture,
in forestry, in the protection of stored products
and of wmoterirls, and in the hyrierne field.

ey vre active «oninet nevrnnlly cee ilive and

- OR\G‘NA‘— 0
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- resistant species and against all or individual

stages of development. The abovementioned

rests include :

From the order of the Isopoda, for exosmple,
Cniscus asellus, Armadillidium vulgare and :
Forcellio scaber. Trom the order of the
Diplopoda, for example, Blaniulus guttulatus.

From the order of the‘ChiIOPOda; for exaﬁple,‘
Geophilus carpophagus and Scutigera spec.

From the order of the Symphyla, for example,
fcutigerella imnaculata. From the order. of

the Thysanufa, for example, lLepisma saccharina.
From the order of the Collembola,vfor example;
Onychiurus armatus. From the order of the Orthop-
tera, for example, Blatta orientalis,‘Periplaneta
americsna, Leucophaea,maderae, Blattella
germanica, Acheta domesticus, Gryllotalpa spp.,
Locusfa migratoria migratoriodes, lelanoplus"
differentialis and OSchistocerca gregaria. From
the order of the Dermaptera, for-example,

Forficula auricularia. From the order of the

Isoptera, for ~xample, Reticulitermes spp..

From the order of the Anoplura, for example,
Thylloxers véstatrix, Yemphigus spp., Pediculus

humanus corporis, Haematopinus spp. and

. Liinognathus spp. From the order of the Mallophéga,

-28~
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for ewxample, L'richdodectes app. and Damalinea

app. IFrow the’nrder of the i'bhyanneptera, for
evample, [‘ercincthrips femoralis and Thrips
taraci. Erom the order of the Jeteropters,

for example, surrgantor spp., Dysdercus
intermedius, Liesma quadrata, cimex lectulrriug,
khodnius prolixus and Triatoma spp. From

the order of the Homopters, for exomple,
Aleurodes brescicae, bewmisia tabaci, Triasleurodes
vaporariorur, Aphie gossypii, Brevicoryne

tragssicae, Cryptomyzug ribis, Uoralis fabse
[] B \ ) ’

loralis pomi, irioseoma lanigerum, liypalopterus

erundinis, lincrosiphum avenae, liyzus spp.,

I horodon hurmuli, Rhopslosiphum padi, tmpoasca
spp., Muscelis hilobatus, bverhiotettix cincticeps,
I ecanium cecrni, ‘aigssetia olene, laodelphax
striatellus, llilaparvata lursens, Acnidiella
aurantii, Aspidiotus hederne, lseudococcus spp.
and isvlle spp. Hrom the order of the lepidop-
tera, for exsmple, :ectinophora pmossypielle,
Fupalus piniarius, Cheirmatobia brumata, Liﬁhoco—
Jletis blancardella, lHyronomeuts radella,
ilutella mmculipennis, llalcosoma neustrisz,

Luproctis chrysorrhoea, Iiymantria spp. Bucculatrix

-2 BAL wAIGINAL _.0))
o "
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thurberiell,, Phyllocnistis citrella, Agrotis
spp., Euxoa spp., Feltia spp., Earias insulana,

Heliothis spp., Laphygma exigua, Mamestra

" brassicae, Fanolis flammea, Prodenia litura,

Spodoptera spp., Trich.oplusia ni, Caprocapsa
pomonella, Pieris.spp., Chilo spp., Pyrausta
nubilalis, Ephestia koehniella, Galleria
mellonella, Tineola bisseliiella, Tinea
pellionella, Hofmannophila pseudospretella,
Cﬁcoecia'podana, Capua reticulana, Choristoneura
fumiferana, Clysia ambiguella, Homona magnanima
and Tortrix viridana. From the order of the
Coleoptéra, fof example, Anobium puhctatum Rhizopertha
dominica, Bruchidius obtectus,‘Acanthoscelides
obtectus, Hylotrupes bajulus, Agelastica alni,.
ILeptinotarsa decemlineata, Phaedon cochléariae,
Diabrotica spp., Psylliodes chrysocephala,
Epilachna varivestis, Atomaria spp., Oryzaephilus
surinamensis, Anthononmus SPP- b'ito-philus SPP. 4 '
Ctiorrhynchus sulcatus, Ccsmopolites sordidus,
Ceuthorrhynchus assimilis Fypera §05fica,' |
Dermestes spp., Trogoderma spp., Anthrenus SPP»
Attagenus spp., Lyctus spp., Meligethes aeneus,

Ftinus spp., Niptus hololeucus, Gibbium psylloides,

-30-

-



10

20

Tribolium spp., Tenerio molitor, ugriotes

spp., Cocnoderus spp., llelolontha melclonti-a,
fmphimallen colstitialis and Costelytra |
zealandica. Frow thevorder of the lLymenoptersa,

for cxample spp., lioplocampa spp., lasius spp.,
Fonomorium pharacnis and Vespa opb. From™ the
order of the biptera, for ex=mple, sedes 5Pp.,
Anopheles spp., Culex spp., Lrosophila melanogastér,
lusca spp., Fannia spp., Calliphora erythrocephala,
Jucilia spp., C''rysoryia spp., Cuterebra spp.,
Gactrophilus arp., lyppobosca spli., Otomoxys

spp., Cestrus spp., Hvpoderma spp., [ohanus spr., lanrin
sprp., Pitio hortulanvs, (scinella frit, lthorhtia
spp., legornya hvenceyoni, Ceratitis cnpitata, Uacus
olene and Tipule paludoca.  From the order of

the fliphonaptera, for exam le, Xenopeylla

cheopis and Ceratophyllus spp. lrom the order of
the Arachnida, for example, icorpio meurus and

1 atrodectus. mactans. From tie order of the
f.carina, for example, Acarus siro, LTSS SPF.,

( rnithodoros spp., Dermanyssus gallinae, riophyes
ribis, Ihyllocoptruta oleivora, Boophilus spp.,
Ehipicephalus spp., Amblyomma spp., Hyalomma Spp.,

lxodes spp., l'soroptes spp., Chorioptes spp.,

-
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Sarcoptes spp., Tarsonemus spp., Bryobia

Aﬁraetiosa,.Panonychus spp. and Tetranychus spp.

Furthermore the compounds have éh excellent
action against Nematodes which are harmful to
plant, for example those of the species
Meloidogyne, Heterodera, Djtylehchus, Aphelen-
choides,-Radopholus, Glohodera, Fratylenchus,

Longidorus and Xiphinema.

The invention also relates to agents which
contain the compounds of the formula (I) besides
suitable formulation suxiliaries. In general,

the agents according to the invention contain - 1~

" 95% by weight of the active substances of the

formula (I). They can be formulated in different
ways, depending on the biological and/or chemical-
physical parameters. I'hus, the foliowing for-
mulation possibilities are suitable: wettablé
powders (WF), emulsifiable concentrates (EC),
aqueous solutions (3C), emulsions, spraying
sdlutions, dispersions on o0il or water bases (SC),
suspo emulsions (;C), dusting agents (DA), dre051ng

agents, granules in the form of microgranules,
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sprayable grarvules, coated granules and adscrption
Franules, water-dispercable granules (wWG), ULV

formulations, micrecapsules, waxes or bajte.

These individual formulation types are known

in principle and are described, for exanple,

in: Winnacker—ﬁuéhler, "Chemische Technolocie
/Cherical Technolegpy 7", Volume 7, C. l=muser
V_rlag Funich, /Ith edition 19565 wvan Falkenberg,
"Fecticides Yormulations”, llarcel Jekker N.u.,
2nt Ld. 1972-7%; K. hartens, "Upray Drring

landbook", 7vd td. 1279, G. Goodwn ILitd., ]ondon.

The formulation auxiliaries required, such asg
inert materiasle, surfactants, solvents and other
additives, are likewice known and are described,
for example,‘in: watkins, "Handboo¥ of Insecticide
Dust Diluents and Carriers", 2nd Ld., [larland
Books, Céldwel],N.J.; H.v.Clphen, "Introduction

to Clay Colloid Chemistry"”, 2nd Ed., J. Wiley

£ Cons, M.Y.; Marschen, " 'olvents Guide", 2nd

Id., Intersciénce, N.Y. 125C; McCutcheon's,
"Detergents ord Lmulsifiers Annual', fIC lubl.

Corp., Ridirewond, MN.J.; Hisley and Wood,
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"Encyclopedia of Surface Active Agents'", Chem.

Lo : '
Fubl. Co. Inc., N.Y. 1964; schonfeldt,

"Grenzflachensktive Athylenoxidaddukte /Surface-

active ethylene oxide adducts_7", Wiss.
Verlagsgesell., Stuttgart 1976; Winnacker-
Kuchler, "Chemische Technologie /Chemical
Technology_/", Volume 7, C. Hauser Verlag Munich,
4th edition 1986. |

Cn the basis of these formulations, it is.also
rossible to prc¢are combinations with other
pesticidally éctive substances, fertilizers
and/or growth regulators, for example in the
form of a readymix or as a.tank mix. Wettable

powders are preparations, uniformly dispersable

'in water, which contain, besides the active

substance and in addition to a diluent or inert
substance, wetting agents, fbr examplé polyoxy-
ethyléted alkylphenéls, polyoxyethylated fatty
alcohols, alkyl- or alkylphenol sulfunateé, and
dispersing agents, for example sodium lignin-
sulfonate, sodium 2,2'—dinaphthylmethane-6{6'
disulfonate, sodium dibutylnaphthalenesulfonate,

or sodium oleoylnethyltaurinate. Emulsifiable

-l
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concentrate: eove propored by disioliing the
active wubrtnﬁce in an orgparic solvent, for
exonple butrnel, »y lTcoheyarere, isct i forramide,
»¥lene or hirber-boiline »renastics or hydro-
caerbtons, with the =317 iticn of one oy nose
enul: i fiers, ryamples of enulaifiern which
comn be uned arve: coleiuvm enlte of olvyloryl-
sulfonate, such na So deodecylbenzenesnlfonate,
or nen-ionic emvaifiers, cuch ac fatty acid
volyglreel estera, alkylaceyl polyslyecl ethers,
fatty alcohel polygpiycol ethers, prepylene
oxide/ethylene oxide ccondensation products,
al¥yl polrether, rorhitan fatty acid esters,

[olyoxyethylene sorhitan fnatty acid ecters or

1olyoxyvethylene sorhite estere.

lusting agents nre obtrined by grirdin« the
active compound with finely divided aclid cuba-
tances, for examnle tale, naturnsl clays such acs
kn0lin bert-rite, ryvophillite cr distomaceous
earth. 7Aronules can be prepared either by
atonizing the active c~ubstnnce cnbo adsorvptive,
pranulated inert material or by applying active
compound concentrates cnto the gunrfice of carrier
materials, nsuc’ as aard, Yaolinitee cor pranulated
inert materinal, b means of adbesives, for
exaryle polyvinyl alcolol or sodiur polyacrylate,

or slterrative’!y mineral ciles. ‘fuitable active
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substances can also be granuleted in the manner
customary for the preparation of fertilizer
granules - if desired as a mixture with

fertilizers. ‘ .

In wettable powders, the active substance
concéntration is, for exsmple approximately

10 to 90% by weight, the remainder to 100%

by weight consists of customary formulatién
éomponents. In the case of emulsifiablé con-
centrates, the active substance COhcentration
may be approximately 5 to 80% by weight.
Formulations in the form of dusts usually contain
SAto 20" by weipght of active substance, sprayable
solutions approximately 2 to 20 by weight. 1In
the case of granules, the active substancé,'
content partly depends on whether -the active
substance is present as a liquid or as a solid,

and which granulation auxiliaries, fillers etc.

are used.

Besides, the active substance formulations
mentioned may contain the adhesives, wetting

agents, dispersing agents, emulsifiers, penetrants,
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solventn, fillers or carriers which are customary

in each case.

I'or application the ccncentrates present in
conrercially available form may bte diluted in
a customary manner, fcr example in the case

of wettable powders, emulsifinble concentrates,

dispersions and, in some cases, aleco in the

case of microprerules, bty means of water.
freparatione in the form of dusts and of granules
rnd alro ~provable ceolutinns are usually not
diluted any furthe- with other inert cubstances

prior to applicantion.

The dosnre rate required varies with the
external conditions, sveh nac temerature, humidity
and the like. It can var; within wide limite,
for ex-mple between 0.00% and 10.0 kg/ha or more
of active substance, howevnor, preferably it is
between 0.01 and 5 ke/ha.

The sctive subistances according to the invention
can be prerent in their commercially available

formulations and in the applicstion forms
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rrepared form these formulatiéns, in mixtures

with other active substances, such as insecticides,
rheromcnes, sterilants, acaricides, nematicides,
fungicides, growth-regulating substances‘or

herbicides.

The insecticides include, for example, phosphoric
acid esters, carbamates, carboxylic acid esters,
formamidines, tin-compounds, substances prepared

by microorganisms and the like.

Preferred mixture components are
1. from the group comprising the phosphorus
compbunds acephate, azamethiphos, azinphos-ethyl,

azinphos-methyl, bromophos, bromophos-ethyl,

chlorfenvinphos, chlormephos, chlorpyrifos, .

chlorpyriphos—méthyl, démeton, demefon-s—

methyl, demeton-S-methyl sulfphone, dialifos,
diazinon, dichlorvos, dicrotophos; 0,0-1;2,2,2—
tetrachlorcethylphosphorthiocate (SD 208 504),‘
>dimethoate, disulfoton, EI'Nl, ethion,_ethoprophoé,
etrimfos, famphur, fenamiphos, fenitrothion, fensul-~
fothion, fenthion, fonofos, formothion, hepte- |

nophos, isazaphos, isothioate, isoxathion,

-38-
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melathion, methacrifoer, methamideophos,
methidatbhion, salithion, mevinphos, moﬁovro~
tophoge, nalecd, omecthonte, oxydemeton-methyl,
parathion, psrethicn-wettyl, rhenthoste,

vhoreste, vhosalone, pho:rfolon, phosmet, phesrhan-
idon, phovim, pirisiphos-ctiyl, pirimiphos-
methyl, profenofos, vropsphos, proetamphos, pro-
thiofos, pyraclofor~, pyridapenthion, «auinalphor,
nrofos, tevephos, terhufos, tetraclorvinphos,

thioweton, triazophos, trichlorphon, vamidothicn;

2. frem the proup cemprising the carbamates
pldicarb, Z-secc.-hutylphenyl methylcarbamate

(BINMC), carbaryl, carbefuran, carbogsulfan,

sul -

cloethocarb, benfuracarb, ethiofencarb, furathiocarb,

isoprocarb, methomyl, S-methyl-m-cu menylbutyryl
(methyl)carbauate, oxamyl, pirimicarb, vropoxur,
thiodicarb, thiofanox, ethyl M,6,9—triaza—4—
benzyl-6, 10-dimethyl-r-oxa-7-oxa-5,11-dithia-
C—dodecenoate (Ci 12%5), 1-methrlthio(ethylide-
neawino) N-met yl-li-(morpholinothio)carbamate

(V¢ 51717);

%. frem the group compriszing the carboxrlic

acid ecters allcthrin, alpbametrin, S-henzyl-

S
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‘2-furylmethyl (E)-(1R)-cis-2,2-dimethyl~3-

(2-oxothiolan¢5~ylidenemethyl)cyclopropane-
capboxylate,biééllethrin; bidallethrin«ﬁ)-
cyclopertylisomer), bioresmethrin, biphenate,
(RA)-1-cyano-1-(6-phenoxy-2-pyridyl )methyl(1RS)
—trans-34(4—tert.butylphenyl)4?,2—dimethyl—
cyclopropanecarboxylate (NCI 85193), cyclo—'.‘
prothrin, cyfluthrin, cyhalofhrin, cypermethrin,

cyphenothrin, deltamethrin, empenthrin, -

‘esfenvalerate, fenfluthrin, fenpropéthrin,

fenvalerate, flucythrinate,-flumethrin, fluvalinate
(D-somer), permethrin, phenothrin ((R)-isomer),
d-pralethrin, pyrethiins (natural products),
fesmethrin, tefluthrin, tetramethrin, tralome=

thrin, hydroprene, methoprene, Hﬁoprene;

4, from the group comprising the amidines

amitraz, chlordimeform;

5. from the group comprising the tin compounds

cyhexatin, fenbutatin oxides, azocyclotinj

6.'others

-40-



abamectin, Prcillus thuringiensis, bensultrar,
binapacryl, tromopropylate, buprofezin,

camphechlor, cartap, chlerotenzilate, chlor-
fluazuren, 2-(#-chlorophenyl)~/,5-diphenyl-
thiophene (UBI-T 9%0), chlrofentezine, -
naphthylmethyl cyclopropanecarboxylate (o

AD_0MTQ), cyromazin, N-(%,5=-dichloro-t=(1,1,
2,3,5,%—hexufluvv—ﬂ-prcpyloxy)phenyl)csrbamoyl)
-2—ch1orbbenzccarboxipidﬂte’ DT, dicofel,
P-(N—(?,“—d'ch]cro—ﬂ—(4,1,?,2—tetraf]uoro—
ethoxy)phenyloﬂino)carhony]}—2—6—dif1urohenza‘ide
(vsb A73), diflubenzuran, N-(P,Z7-dihydro-2-
methyl—ﬂ,?—thjazol—Q—ylidone)—P,4—xy1idinc,
dinohuton, dinocap, endosulfan, et cfenprox,
(H-ethoxyphenyl)(diﬂethj])(Z~A(5—phenoxyphenyl}
propyl)esilnne, (4-ethoxyrhenyl) (Z-(4-fluroro-
E—pheroxypheny])propy])dimethylni]an, feroxycarb,
2—f1uro—?—(u—(H—ethoxyphenyl)—ﬂ—ma'hyl—ﬂ—pentyl)
diphenyl ether (Tl 800), sranulosis and nuclear
polyhedrosis viruses, fenthiocarb, flubenzimine,
flucycloxuron, flufenoxurcr, gamma-~HCi, hexythiazox,
hydramethylnen (4G 217700), ivermectin, 2-nitromethyl-
4,5—d‘hydro—6ﬂ—thiazine (i) 5261R), 2-nitrom thyl-=2,4

dihydrothiazole ( 1 356'"1), o-nitrecmethyvle e~

-4~
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1,2-thiazinan-3-ylcarbamaldehyde (WL 108477),

‘propargite, teflutenzoron, tetradifon, tetrasul,

thiocyclam, triflumuren, O-ethyl-N- /Z-(4-

- phenoxy)phenoxyethyl 7carbamate, 0-/2-(4-

phenoxy)phenoxyethyl_7pr0pionaldoxim, 1-(4-
phenoxy-phenoxy)-2-(?-pyridinoxy)propane.

The active subsfance content of the use forms
Irepared from the commercially available
formulations can vary within broad ranges. The
active suhstance concentration of the‘use forms -
can be from 0.0000001 to 100% by weight of

active substance, prefernbly between 0.00001

" and 1% by weight. Application is effected in

a conventional fashion, matched to the use forms.

The active substances acéording to the invention
are also suitable for combatjné ectc- and
endoparasites - preferably ectoparasitizing
insects, in the veterinary medicine area or in

the area of animal hpsbandry.

. b . . .
The active substances according to the invention

are applied hee in a known fashion, such as

-4
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Ly orel avrliesntion in the forn of, for exemple,
tablets, carcules, polions or grauvles, by
dermal applicntion in Lhe form of, for exsmrle,

gipping, ~prayine, vouring-on ord cpottine-

on ant nowderinpg.

The dovnper and forrmlations suitable in ench
case are vavticulorly dependert on the Lype and
atrre of deve. ovment o the precductive animnls
and alse on the deoree of ‘nfechbaticn of the

insects, and can easily be determined and fixed

Lty conventicnal methods.

The following exanples serve to illuslrate

the invertion.

L. Formulation “xruples

a, A dunﬁ?ng agent is cbtained by mixine 10
parte by wveirht of ncbive csubatance and 90
prrts Ly weight of tole as inert raterial

and compinutine ip 2 harrer mill.

b) L wettable powder wiich is easily dispersible i

N F

g

~
-

A

v Cﬁ“ﬁwN'&l.ihd
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c)

water is obtained by mixing 25 parts by

weight of active Substance, 65 parte by

‘weight of kaolin-containing quartz as inert

material, 10 parts by weight of potassium
ligninsulfonake and 1 part by weight of sodium

oleoylmethyltaurinate as wetting and dispersing

' agent, and grindihg in a pin disk mill.

A dispersion concentrate which is easily

.dispersible in water is prepared by mixing

40 parts by wéight of active compound with
7 parts by weight of a sulfo succinic scid
monoester, 2 parts by weight of the sodium

salt of a ligninsulfonate and 51 parts

by weight of water and grinding in a ball

d)

mill .to a fineness of below 5 microns.

An emulsifiable concentrate can be ﬁrepafed
from 15 parts by weight of active substance,
7?5 parts by weight of cyclohexanone as solvent
and 10 parts by weight of oXyethyléted nonyl-

phenol (10 EC) as emulsifier.

Ul
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e)

P.

Gronules can be prepared from 2

to 15 partse

by weight of active substance and inert

I

eranu’e car-ier meterial, cuch o

attepulpite,

pfumice grammles and/or quartz rand. 4

cuspension of the wettable rowder from

exauprle b;, 1avins a

iz expediently used,

the surface of attepulgite pranul

solids ¢-ntent of ZCu

and this is

sre dried and mixed intimstely.

rayed ontc
ey, which

liere, the

proyortion ty weight of the wettabtle powder

is approx. 5: and that of the inert csrrier

material approx. 2% of the finished granules,

s

Chemical Examples

Ireparation instructions

56 ml1 (= 140 mmol) of 2.5 Il-n-butyllithium

solution in hexsne are added dropwice =t

77OOC to e miyture of 25.6 g (100 mmol) of

S5-hremo--(2,2,2-trifluoro ethoxy pyridine

(from 2,%-dibromopyridine end 2,2,2-trifluvoro-

ethanol/rodium hydride in 7lL), 20 ¢ (140

mmol) of chloro-chlorenethrl-direthylsilane

and 120 ml of anhydrous tetraiydrcfuran.

V;D ORIGINAL



10

15

After the addition is complete, stirring is
continued for a further 30 minutes at -70°C,

the reaction mixture is allowed to slowly éome

to room temperature, and 5 ml of water are finally
addéd. After the reaction solution has been
evaporéted, the residﬁe is taken up in 200 nl

of hexane, and the mixture is washed twice

using water. The hexane phase, which has been
dried over Naguoq, contains.butyl—chloromethyldi-
methylsilane ag a’by—product, besides the desired
intermdeiate € 2-(2,2,2-trifluroethoxy)pyrid-5-
yl)—(dimethyl)-€chloromethy1)—silane.

Most of the byéproduct is removed by incipient
distillation of the crude product at up to 50°C‘
(internal temperature) at‘0.2 mbar. The silyl-
pyridine, which remains in the residue, is added
dropwise without further purification at room
temperature to a solution of 15 g (130 mmbl)

of potassium thio acetate in 100 ml of anhydrous

—H6-
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15

2)

£lit. The reaction mixture is allowed to stand

ot 60—7OOC for 1.5 h and is then poured

intc 1 1 of ice watey, and the product is extracted
usinpg several portions of ether. " Ihe extracts

are wachaed three times using a 2075 strength

sodium chleride soluticn, dried over tviza;).C-,‘L

and evaporated. Lubsequent dictillation in

vacuo yields 22.3 g (69%) of < 2-(2,2,7-
trifluroethoxy)-pyrid-5y1 >-(dimethyl ;-(acetyl-
thiomethyl)silane as a prle yellow oil of

toiling point 06-100°C /0.1 mbar.

The solution of 27.% g (69 mpol) of & 2-(2,2,2~
trifluorcethoxy)-ryrid- -yl D>-(dimethyl)-(acetyl-
thiomethyl)=silane in 200 ml of anbydrous

ether iz added drepwire at room terrcrature to a

_atirred suspension of T.7 = (150 nmol) of

l1itriumalurinum hrdride in S0 ml of anhydrous
ether. 4fter a further 3 h, the. reaction mixture
ia decompored by ‘he fropwise addition of a
little water. The solid precipitate which

forms during this procesn: is filtered off with
suction and wizhed thorouchly using ether. After

evaporation, the filtrates yield 8.6 g (44:) of

-7

BAD ORIGINAL @ |

.
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(mercaptomethyl)—(dimethyl)-(2~(2,2,2-trif1uro—

ethoxy)-pyrid-5-yl)~-silane as a pale yellow oil.

At -60°C, initially the solution of 4.3 g (15.3
mmol) of (mercaptometﬁyl)—(dimethyl)—4;2—(2,2,2;
trifluoroethoxy)-pyrid-5-y1? silane in 10 ml of
THIF and then 10 ml of 1.6 lM-methyllithium solution
in ether are added‘dropwise to a solutjion of 5.3 g
(18.8 mmol) of 4-fluoro-3-pheoxybenzyl bromide

in 10 ml of anydrous THF. During a subsequent
period:of approximately 2 hours, theé reaction
solution is allowed to come to room temperature,
and stirring is continued for 2 hours at'20-25°C.‘
After the addition of 200 ml of water, the product
is extracted using two 100 ml portions of hexane,
After the extracts have beéﬁ washed twice using
water, dried (Na,50,) and evaporated 8.1 g of crude
product are obtained. Through subséquent’chrpmatog—
raphy of silica ge' using methyiene chloride/
hexane (1:1), 3.1 g (42%) of (dimethyl) £ 2-(2,2,2-
trifluorbethoxy)—pyrid-B-yl>-—((4-fluroro—5—
phenoxy-benzyl)-thiomethyl >silane (Example 26/

Table 1) of a pale yellow oil of boiling point
0.05

~48-



- 270-240°C (bult tube) are cbtained. In
enalory to the e conctructions, the comrounds
listed below, where M = i, csan be prepared.
The syntheces of bthe compounds below, where Il
= C, proceed entirely snalcgourly with respect
to their =teps 2) and % . Lhe preparation of
the carbon compounds which are znalogous to

the product of =tep 1) is described in

G,rman Fetent 7,712,752.7.

-3
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Biolorical Tixamples

Exanmple 1

Fean plants (lhaseolus v.) which were heavily
infested with grecnhouse red gpider mites
(Tetranychus urticae, ertire populntion) were
cprayed with thé aqueous dilution of san emulsion
concentrate which contained 1,000 ppr of the

respective active suhstarce.

The mortality of the mites was checked after
7 days. 10C»% destruction was achieved using

the compdunds of kxample 25, 26, 4157 and 158.
lxample 2

l'ield trans (Vicia faba) chowing a large

number of cowpen aphid (Aphie cracrivora)

wvere srraved with anueous dilutions of

wettable powder ~oncentrates of active éubstance

content 107 pwm until just dripping vet.
The mortality of the aphide wps determined

after 3 days. 1C0% destruction could be

achieved using the compounds of Uxample 1, 25,

144 =
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26, 133, 157 and 158.

Fxample %

The bottom insides of Fetri dishes were

coated with artificial nutrient medium and then
sprayed with % ml portions of an emulsion
containing 1,000 ppm of active substance after’
the nutrient broth had'solidified. After

the spray-coating had dried on, 10 cotton

‘worm larvae (Frodenia litura) were placed

inside and the dishes were kept‘for 7 days at

25005 and the degree of activity of the respective
compounds (expressed in % mortality) was then‘-
determined. In this test, the compoundsg 1; ' '
2, 25, 26,.13%, 134, 157 and 158 each showgd |

an activity of 100%.

Example &

Beah leaves (Phaseolus vulgaris) were spfayed~v

uniformly with an aqueous emulsion of the '
compounds at an active substance concentration
of 250 ppm and placed in observation cages

together with lMexican beaﬁ beetle larvae

42—




10

15

(Eﬁilachna varivestis) which had been treated
in the same way; After 48 hours, the compounds
1, 2, 25, 26, 133, 134, 157 and 157 showed

100% destruction of the test insectsa.

Lxample 5
Phe bottom and 1id -insides of glass Petri dishes
were lined with filter paper disks, and the
latter were sprayed with 2 ml porticns of an
aqueous emulsion of the compounds to be tested,
containing 50C ppm of.active substance. 20
winged‘specimens of the brown plant hopper (Nila- -
parvata lugens) were subsequently inserted.
into each digh, the lids were put on the

bottoms, and the Tetri dishes were kept for

48 hours at 22°C.
After this period, the tested compounds 1, -2,

25, 26, 13%, 134, 157 and 158 each showed

100% mortality of the experimental animals;

~43
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1. A combound of the formula I, its optical

isomers and mixtures thereof,

R®

R’ ~H-CH =5~ -R°

|7 ' ‘u

R R

where

M  denotes C or &i,
/‘

(R

(R") _
— N (1)

(R

(4)

=144 -

[

Y _ e
7P, J

W

it ;
2 a
SN

oYY
=
-~
'
-
W
&

R denotes a radical of the formula A.

()




or I

where 0 S m+ n+ ¢ < 7 and m, n, O may hove

i
the values O to 2, R®, R/, 1t

o)
and 7 independently
of one another =tand for (04_05) 21%y], halogen,

(Cq—Cz) alkoxy, (C,-C,> nlkylthio, (C,=¢,)

L
haloalkoxy, (Cq-Cz) “aloaltylttio or two of the
. ‘ 78 g ;
radicaln h6, R, K", R7 - when thev are in the

orthe position - form n mettvlenedioxy, ethvlene
dioxy or (CZ—CG)alky]ene radical,

or - when Il denotes - also 2 radical of the

formula C, U, 1 or I,

145



&y (1 () (%)
N B

n (Rg)o

(C) (D)

8 (x7)
(B2 ™
N

(u)

8 19

where R6, R7, Ry 7y my n and ¢ have the =bove-

nentiocned rveaning,

R?, R’ independently of one ancther denote

(C,=C3) alkyl,

" denotes 11, -CH,

—A 46—
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L5 . . .
B- denotes pyridyl, thienyl or subeotituted

phenyl of the formula ()

e
R
( )p
(G)y
11
L
1 )q
,10 o
where p, g = 1, R = H or #A-fluorine, and
qu ip the #-pogit on of the phenyl radical

reprecents a radical of the formula (H)

(1),

. ,
where E'2 and R'2 independently of one another
denote H or halogen, U denotes C and V, ¥

denctes CH r, s = 0, 1 or 2 with the ccndition

that the total on r + s must O, 1 or 2, or.

147~
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R5 denotes a radical of the formula (&)

(:::) Hal

N
0 (x),

where hal denotes fluorine or i/,

or R5 denotes a redicel of the formuls (1)

where 4 denotes ..,

15

It~ denotes D and

Eq6 denotes phenoxy,

~

2. A compound of the formula 1 as claimed in
. 1 : .
claim 1, where R denotes 2 radical of the

cener~l foermulae (A), (B), (C), (D), (T), or (F).

g IS SN
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A compound of the formula I as claimed
/‘l
in claim 1 where & denoten a radicnl

of the forwula Ai.

L pecticide, containing a compound of the

formula I or claim 1.

An insecticidal awent, containing a

compound of the formula I of claim 7.

An acaricidal agent, containing n compound

cf the formula 1 of claim 1,

A nematocidal agent, containing » compound

of the formula I cof claim 1.

A method of controlling noxious insects,

acarids or nematodes, which comprises applying
’

an active amount of a compound of the

formula 1 of claim 1 to these animals,

on the areas, plante or substratecg

infe:ted.ith them.

VT
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