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DESCRIPTION

[0001] The present invention concerns a process for preparing insecticidal sulfoximines from certain substituted sulfilimines.

[0002] The substituted sulfilimines are useful intermediates for the preparation of certain new insecticides; see, for example, U.S.
Patent Publication 2005/0228027. It would be advantageous to produce insecticidal sulfoximines efficiently and in high yield from
the corresponding sulfilimines.

[0003] The present invention concerns a process for the oxidation of certain substituted sulfilimines, having the general structure
of (I),
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X represents halogen, C4-C4 alkyl, C1-C4 haloalkyl, Co-C4 alkenyl, C2-C4 alkynyl, C2-C4 haloalkenyl, C1-C4 alkoxy, C1-C4
haloalkoxy, CN, NO2, SOmR® where m is an integer from 0-2, COOR# or CONR4R®;

Y represents hydrogen, halogen, C4-Cy4 alkyl, C4-C4 haloalkyl, C2-C4 alkenyl, Co-C4 alkynyl, Co-C4 haloalkenyl, C4-Cy4 alkoxy,
C1-C4 haloalkoxy, CN, NO», SOmR1 where mis an integer from 0-2, COOR4, CONR4R5, aryl or heteroaryl;

n is an integer from 0-3;

L represents either a single bond, -CH(CH2)p- where R', S and L taken together represent a 4-, 5-, or 6-membered ring and p is
an integer from 1-3, -CH(CHpOCHp)- where R', S and L taken together represent a 6-membered ring, or -CH- where L, R2 and

the common carbon to which they connect taken together represent a 4-, 5-, or. 6-membered ring with up to, but no more than, 1
heteroatom.

R represents C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl, C3-Ceg alkynyl, C3-Cg haloalkenyl, arylalkyl, heteroarylalkyl, or -CHp- in

cases where R1, S and L taken together represent a 4-, 5-, or 6-membered ring;

R2 and R3 independently represent hydrogen, halogen, C4-C4 alkyl, C1-C4 haloalkyl, Co-C4 alkenyl, C2-C4 alkynyl, C2-Cyq
haloalkenyl, C1-Ca alkoxy, C1-C4 haloalkoxy, CN, SO,,R® where m is an integer from 0-2, COOR?, CONR?R®, arylalkyl,

heteroarylalkyl, or R2 and R3 and the common carbon to which they attach form a 3-6 membered ring;

R4 and R® independently represent hydrogen, C1-Cy4 alkyl, C1-C4 haloalkyl; C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg haloalkenyl,

aryl, heteroaryl, arylalkyl or heteroarylalkyl; and

R® represents C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg haloalkenyl, arylalkyl or heteroarylalkyl;
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to form insecticidal sulfoximines having the structure (la):

Het L /Rl
n ﬁl‘o
N

RS ~cN
+ (Ia)
wherein

R1, R2, R3, Het, L and n are as previously defined. In the process, the sulfilimine of formula | is oxidized to the corresponding
sulfoximine of formula la by contacting the sulfilimine in a suitable organic solvent that is essentially inert to the strong oxidizing
conditions with an oxidizing agent comprising

an alkali metal permanganate at a temperature from -10 to 45°C.

[0004] The process is well suited to oxidize sulfilimines of the following classes:

1. (1) Compounds of formula (I) wherein Het is (6-substituted)pyridin-3-yl or (2-substituted)thiazol-5-yl and where Xis halogen
or C4-C2 haloalkyl and Y is hydrogen

2. (2) Compounds of formula (I) wherein R2 and R3 are as previously defined, Rlis methyl, nis 1, and L is a single bond,

having the structure:
R2

I—let/t\ﬁ/CHa

3 N
R \CN

3. (3) Compounds of formula (I) wherein nis 1, R, S and L taken together form a standard 4-, 5-, or 6-membered ring such

that L is -CH(CHp)p-and p is an integer from 1-3, and Rlis -CHo- having the structure:

R? R
%@
Het i
N,
cn

4. (4) Compounds of formula (l) wherein nis 0, R', S and L taken together form a standard 4-, 5-, or 6-membered ring such

that L is -CH(CHp)p-and p is an integer from 1-3, and Rlis -CHo- having the structure:

b

S
i
e

[0005] Throughout this document, all temperatures are given in degrees Celsius, and all percentages are weight percentages
unless otherwise stated.

[0006] The terms "alkyl", "alkenyl" and "alkynyl", as well as derivative terms such as "alkoxy", "acyl", "alkylthio", "arylalkyl",
"heteroarylalkyl" and "alkylsulfonyl", as used herein, include within their scope straight chain, branched chain and cyclic moieties.
Thus, typical alkyl groups are methyl, ethyl, 1-methylethyl, propyl, 1,1-dimethylethyl, and cyclopropyl. Unless specifically stated
otherwise, each may be unsubstituted or substituted with one or more substituents selected from but not limited to halogen,
hydroxy, alkoxy, alkylthio, C1-Cg acyl, formyl, cyano, aryloxy or aryl, provided that the substituents are sterically compatible and
the rules of chemical bonding and strain energy are satisfied. The term "haloalkyl" and "haloalkenyl" includes alkyl and alkenyl
groups substituted with from one to the maximum possible number of halogen atoms, all combinations of halogens included. The
term "halogen” or "halo" includes fluorine, chlorine, bromine and iodine, with fluorine being preferred. The terms "alkenyl" and
"alkynyl" are intended to include one or more unsaturated bonds.

[0007] The term "aryl" refers to a phenyl, indanyl or naphthyl group. The term "heteroaryl" refers to a 5- or 6-membered aromatic
ring containing one or more heteroatoms, viz., N, O or S; these heteroaromatic rings may be fused to other aromatic systems. The
aryl or heteroaryl substituents may be unsubstituted or substituted with one or more substituents selected from halogen, hydroxy,
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nitro, cyano, aryloxy, formyl, C1-Ceg alkyl, C2-Cg alkenyl, C2-Cg alkynyl, C4-Cg alkoxy, halogenated C1-Cg alkyl, halogenated C+-
Ce alkoxy, C1-Cg acyl, C1-Cg alkylthio, C1-Cg alkylsulfinyl, C4-Cg alkylsulfonyl, aryl, C1-Ce OC(O)alkyl, C1-Ce NHC(O)alkyl,
C(O)OH, C1-CeC(0O)0alkyl, C(O)NHp, C1-Cg C(O)NHalkyl, or C1-CeC(O)N(alkyl)o, provided that the substituents are sterically
compatible and the rules of chemical bonding and strain energy are satisfied.

[0008] The sulfilimine starting materials of Formula | are the subject matter of a patent application filed concurrently with this
application and certain of them have been disclosed in U.S. Patent Publication 2005/0228027. They can be prepared from the
corresponding sulfides according to the following Schemes A and B.

[0009] The compounds of formula (1), wherein R1, R2, R3, n, and L are as previously defined can be prepared by the methods
illustrated in Scheme A.

Scheme A
. 0.

JUUE 2R3 — N, b
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(25} MeCN (B)
o™
e N,
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R! R
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[0010] In step a of Scheme A, sulfide of formula (A) is iminated with chloramine T trihydrate a polar solvent at 25-60°C to provide
an N-tosylsulfilimine of formula (B). In most cases, acetonitrile is the preferred solvent for the imination.

[0011] In step b of Scheme A, N-tosylsulfilimine (B) is hydrolyzed in neat sulfuric acid to provide the N-unsubstituted sulfilimine
(C). This product is typically used directly in the next reaction without further purification.

[0012] In step c of Scheme A, the nitrogen of sulfilimine (C) can be cyanated with cyanogen bromide in the presence of a base to
provide N-substituted sulfilimine (1).

[0013] The compounds of formula (la), wherein Het, R!, R2 R3, n, and L are as previously defined can be prepared by the
method illustrated in Scheme B. Accordingly, the precursor sulfide is oxidized with iodobenzene diacetate in the presence of
cyanamide at 0°C to give sulfilimine (la). The reaction can be carried out in a polar aprotic solvent like CHoClo.

Scheme B

~CN
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[0014] The precursor sulfides (A) can, in turn, be prepared in different ways as illustrated in Schemes C, D, E, F, G, Hand |.

[0015] In Scheme C, the sulfide of formula (A1), wherein L is a single bond, nis 1, R3 =H, and R, R? and Het are as previously

defined can be prepared from halides of formula (D) by nucleophilic substitution with the sodium salt of an alkyl thiol.

Scheme C
R? R?
>—Het — >—Hct
X x=ciBrort SN@ R'—S
()} (Ap

[0016] In Scheme D, the sulfide of formula (A), wherein L is a single bond, nis 3, R3 =H, and R, R? and Het are as previously
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defined, can be prepared from the chloride of formula (E) by reacting with a 2-mono substituted methyl malonate in the presence
of base such as potassium tert-butoxide to provide 2,2-disubstitued malonate, hydrolysis under basic conditions to form a diacid,
decarboxylation of the diacid by heating to give a monoacid, reduction of the monoacid with borane-tetrahyrofuran complex to
provide an alcohol, tosylation of the alcohol with toluenesulfonyl chloride (tosyl chloride) in the presence of a base like pyridine to

give a tosylate and replacement of the tosylate with the sodium salt of the desired thiol.
Scheme.D
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CICH, — —
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[0017] In Scheme E, the sulfide of formula (A3), wherein L is a single bond, nis 2, R3 = H, and R1, R2 and Het are as previously
defined, can be prepared from the nitrile of formula (F) by deprotonation with a strong base and alkylation with an alkyl iodide to
give a-alkylated nitrile, hydrolysis of the a-alkylated nitrile in the presence of a strong acid like HCI to give an acid, reduction of
the acid with borane-tetrahyrofuran complex to provide an alcohol, tosylation of the alcohol with tosyl chloride in the presence of a
base like pyridine to give a tosylate and replacement of the tosylate with the sodium salt of the desired thiol.

Scheme E
R2 R?
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[0018] In Scheme F, the sulfide of formula (A4), wherein n is 0, Rlis -CHg-, L is -CH(CHp)p- where p is either 2 or 3 and, taken

together with R1, S and L form a 5-or 6-membered ring, and Het is as previously described can be prepared from
tetrahydrothiophene (p=2) or pentamethylene sulfide (p=3) (G). Chlorination of the cyclic sulfide starting material with N-
chlorosuccinimide in benzene followed by alkylation with certain lithiated heterocycles or Grignard reagents can lead to the
desired sulfides (A4) in satisfactory yield.

Scheme F
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[0019] A more efficient protocol to access cyclic sulfides of formula (Ag) is illustrated in Scheme G where Het is a 6-substituted

pyridin-3-yl and Z is previously defined. Accordingly, thiourea is added to a substituted chloromethyl pyridine, which, after
hydrolysis, and alkylation with the appropriate bromo chloroalkane (p = 1, 2, or 3) under aqueous base conditions, yields sulfide
(H). Subsequent cyclization of (G) in the presence of a base like potassium-t-butoxide in a polar aprotic solvent such as THF
provides cyclic sulfide (A4).

Scheme G
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[0020] Certain sulfides of formula (A1) wherein Het is a substituted pyridin-3-yl, Z is as previously defined, and R RZ = CHs can
be prepared alternatively via methods illustrated in Scheme H. Accordingly, the appropriate enone is coupled with
dimethylaminoacrylonitrile and cyclized with ammonium acetate in DMF to yield the corresponding 6-substituted nicotinonitrile.
Treatment with methylmagnesium bromide, reduction with sodium borohydride, chlorination with thionyl chloride, and nucleophilic
substitution with the sodium salt of an alkyl thiol provides desired sulfides (A1).

Scheme H
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! CN
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[0021] A variation of Scheme H is illustrated in Scheme |, wherein enamines, formed from the addition of an amine, e.g.,
pyrrolidine, with the Michael adduct of certain sulfides with appropriately substituted a,B-unsaturated aldehydes, are coupled with

substituted enones and cyclized with ammonium acetate in CH3CN to yield the desired sulfides (A1) wherein R!, R2,R3, and Z are

previously defined.

Scheme I
. Et
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2 Ue >

L eSS oMy T PP
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[0022] The oxidizing agent employed in the present invention is an alkali metal of permanganate.

[0023] Sodium and potassium permanganate are the preferred alkali metal permanganates with sodium permanganate being
most preferred. The range of permanganate salt equivalents can be from 0.9 to 1.1 relative to the sulfilimine substrate. The
preferred number of equivalents is 0.95. When working up the permanganate reaction mixture it is advisable to quench the
excess permanganate. Salts of meta-bisulfite (such as sodium or potassium) can be used in the quench step of the workup. The
preferred salt of choice is sodium. The number of equivalents of meta-bisulfite can range from 1.0 to 5.0 relative to the
permanganate stoichiometry. The preferred range of equivalents is from 2.0 to 4.0.

[0024] The process of the present invention is conducted in a suitable organic solvent that is essentially inert to the strong
oxidizing conditions. Particularly suitable organic solvents are halogenated aliphatic and halogenated aromatic hydrocarbons
such as dichloromethane, chloroform, 1,2-dichloroethane and dichlorobenzene, and aliphatic and aromatic nitriles such as
acetonitrile and benzonitrile. The preferred reaction solvents are methylene chloride and acetonitrile. It is often convenient to
perform the oxidation in a biphasic solvent system comprising a mixture of, for example, a halogenated aliphatic hydrocarbon such
as dichloromethane and water.

[0025] The reaction temperature can range from -10°C to 45°C. The preferred range is 10°C to 30°C.
[0026] The sulfilimine substrate can be dissolved in the organic solvent and conadded to the aqueous solution of oxidizing agent
or the solution of aqueous oxidizing agent can be added to the solution of sulfilimine in the organic solvent. The preferred addition

order is con-adding the sulfilimine solution to the aqueous solution of the oxidizing agent.

[0027] The following examples are presented to illustrate the invention.

EXAMPLES

Example 1 (not according to the invention). Preparation of meth




DK/EP 2114885 T3

[0028]
i AN ﬁ/ RuClH,0, NalO, | SN Séo
= N.
a ~on GGl HO o P> Neoy

[0029] 5-(2-chloro)pyridine-methyl-N-cyanosulfilimine (151 g, 0.7 mol) was dissolved in 4 liters of dichloromethane and added to
a solution of sodium periodate (302 g, 1.4 mol) in 3 liters of water. Ruthenium(lll) chloride hydrate (160 mg) was added and the
mixture stirred for 20 minutes at room temperature. The organic phase was separated, dried over MgSQOy4, treated with charcoal

and then filtered and concentrated. The tan solid was triturated in a mixture of acetone and hexane, collected by filtration and
dried to 110 g of product. mp 120-122°C. THNMR (300 MHz, CDCI3) 6 8.5 (d, 1H, J=1.9),7.9(dd, 1H, J=1.9,8.3), 7.6 (d, 1H, J
=8.3), 5.1 (s, 2H), 3.45 (s, 3H).

Example 2 (not according to the invention). Prepara

[0030]
l = ﬁ/ RuClyH,0, NalOg ™™ Séo
—— I
= N
a ~ey  OCh CHCN, HO al N/ N\cN

[0031] A solution of 300 grams of sodium periodate was prepared in 3.1 liters of water. 2 liters of carbon tetrachloride and 1.7
liters of acetonitrile was added to the solution followed by 1.6 grams of ruthenium(lll) chloride hydrate. 5-(2-Chloro)pyridine-1-
ethyl-N-cyanosulfilimine (161 g, 0.7 mol) was dissolved in 350 milliliters of acetonitrile and added to the stirred mixture at room
temperature. After 20 minutes, the organic phase was separated, washed with aqueous NaHSO 3, dried over MgSQy, treated with

charcoal and then filtered and concentrated. The resulting solid was triturated in a mixture of hexane and acetone to give 101 g of
a 3:2 mixture of diasteromers as a white solid. mp 102-110°C. TH NMR (300 MHz, dg-DMSO) & 8.5 (d, 1H), 8.0 (m, 1H), 7.6 (d,
1H), 5.2 (m, 1H), 3.45 (m, 3H); 1.8 (d, 3H).

Example 3 (not according to the invention). Preparation of methyl-5-(2-chloro-3-nitro)pyridine-methyl-N-
cyanosulfoximine.

[0032]
O,N. - RuCI;H,0, Nalo, N <
- 7 meme i 0N AN
N
a ~oN CH,CL. 1,0 a Z Naen

[0033] A solution was prepared by adding sodium periodate (661 mg, 3.1 mmol) to 7 milliliters of water at 25°C followed by 7

milliliters of dichloromethane followed by ruthenium(lll) chloride hydrate (8.7 mg, 0.04 mmol). 5-(2-Chloro-3-nitro)pyridine-
methyl-N-cyanosulfilimine (400 mg, 1.5 mmol) was dissolved in 3 miilliliters of dichloromethane and added dropwise to the solution
at room temperaure. After 20 minutes, the organic phase was separated, dried, filtered and concentrated. The residue was

purified by column chromatography to give the product. mp 138-140°C. TH NMR (400 MHz, CDCI3/DMSO) 6 8.44 (d, 1H), 8.31 (d,
1H), 4.82 (s, 2H), 3.04 (s, 3H). LC-MS (ELSD): mass calculated for CgHgCIN4O3S [M+H]* 275. Found 275.

Example 4 (not according to the invention). Preparation of meth
cyanosulfoximine.

[0034]
MeO i = ﬁ/ RuCl;H,0, Nalo, MeO | x ﬁéo
e I
= N
c N ~oN CH,Cl,, H,0 <l N/ N\CN
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[0035] A solution was prepared by adding sodium periodate (351 mg, 1.6 mmol) to 3 milliliters of water at 25°C followed by 3
milliliters of dichloromethane followed by ruthenium(lll) chloride hydrate (4.6 mg, 0.021 mmol). 5-(2-Chloro-3-methoxy)pyridine-
methyl-N-cyanosulfilimine (200 mg, 0.82 mmol) was dissolved in 2.5 milliliters of dichloromethane and added dropwise to the
solution and stirred for 30 minutes at room temperature. The organic phase was separated after filtration, dried over NasSOygy,

filtered and concentrated to a white solid. mp 123-125°C. TH NMR (400 MHz, CDCl3) & 7.98 (d, 1H), 7.41 (d, 1H), 4.63 (dd, 1H),
3.99 (s, 3H), 3.11 (s, 3H). LC-MS (ELSD): mass calculated for CgHy1CIN3O2S [M+H]* 260. Found 260.

Example 5 (not according to the invention). Preparation of methyl-5-(2-chloro-3-bromo
cyanosulfoximine.

[0036]
MeOQ. | SN ﬁ/ RuClH,0, Nato, MeO. [ SN ﬁéo
e ———er .
= N.
al ~on  CH:Ch HO a = Neew

[0037] A solution was prepared by adding sodium periodate (246 mg, 1.2 mmol) to 3 milliliters of water at 25°C followed by 3
milliliters of dichloromethane followed by ruthenium(lll) chloride hydrate (6.6 mg, 0.029 mmol). 5-(2-Chloro-3-bromo)pyridine-
methyl-N-cyanosulfilimine (170 mg, 0.6 mmol) was dissolved in 2 miilliliters of dichloromethane and added dropwise to the solution
and stirred 1 hour at room temperature. The organic phase was separated, dried over MgSOyg, filtered and concentrated to a

white solid. mp 139-142°C. TH NMR (400 MHz, CDCI3/DMSO) & 8.6 (d, 1H), 8.4 (d, 1H), 5.1 (s, 2H), 3.5 (s, 3H). LC-MS (ELSD):
mass calculated for CgHyBrCINsOS [M+H]* 308. Found 308.

Example 6 (not according to the invention). Preparation of meth

[0038]
[ = ﬁ/ RuClyH,0, Nalo, ﬁ<0
—_— =
= N.
MeQ “eN CHLCly H,O MeO N\CN

[0039] A solution was prepared by adding sodium periodate (818 mg, 3.8 mmol) to 6 milliliters of water at 25°C followed by 6
milliliters of dichloromethane followed by Ruthenium(lll) chloride hydrate (22 mg, 0.095 mmol). 5-(2-methoxy)pyridine-methyl-N-
cyanosulfilimine (400 mg, 1.9 mmol) was dissolved in 3 milliliters of dichloromethane and added dropwise to the solution. The
reaction was diluted with CHpClo (10 milliliters) and passed through a diatomaceous earth plug. The organic phase was
separated, dried over MgSQy, filtered and concentrated to furnish the sulfoximine as a yellow solid. mp = 89-91°C. TH NMR (400
MHz, CDCI3/DMSO) 6 8.2 (d, 1H), 7.7 (dd, 1H), 6.9 (d, 1H), 4.5 (s, 2H), 4.0 (s, 3H), 3.1 (s, 3H). LC-MS (ELSD): mass calculated

for CgH11N302S [M+H]* 225. Found 225.

Example 7 (not according to the invention). Preparation of 3-[5-(2-trifluoromethyl
pentylsulfoximine.

[0040]
. ’ S=
~ S‘_N\CN RuClyH,0, NalO, e NCN
CH,CL,, H,O o
F.C N/ 2t &5 F3C N

3

[0041] A solution was prepared by adding sodium periodate (861 mg, 4.07 mmol) to 14 milliliters of water followed by 24 milliliters
of dichloromethane followed by ruthenium(lll) chloride hydrate (8 mg, 0.04 mmol). 3-[5-(2-Trifluoromethyl)-pyridine- N-cyano-
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cyclopentylsulfilimine (1.00 mg, 3.66 mmol) was added to the solution. The solution was stirred overnight at room temperature.
Isopropyl alcohol (0.5 milliliters) was added to the solution. The reaction was passed through a diatomaceous earth pad. The
organic phase was separated, dried over MgSOy, filtered and concentrated to furnish the sulfoximine as a off-white solid (360 mg,
34%). TH NMR (400 MHz, acetone-dg) ® 8.89 (overlapping doublets, 1H), 8.25 (m, 1H), 7.9 (overlapping doublets, 1H), 4.4 - 3.9
(m, 2H), 3.8 - 3.6 (m, 3H), 3.0 - 2.5 (m, 2H).

Example 8. Preparation of meth

[0042]
l s S/ NaMnO,, H,0, CH,Cl, S S<O
i —_— I~
- N
cFy” N ~cN A . T e

3

[0043] To a four neck 5 L round bottom flask fitted with an addition funnel, reflux condenser, mechanical stirring, and thermowell
was charged with 1472 g (0.845 mol) of a 15% w/w of sulfilimine in dichloromethane. The solution was cooled to 3°C in an ice-
water bath with stirring. To this solution was added 299 g (0.845 mol) of a 40% w/w sodium permanganate aqueous solution
dropwise via addition funnel over a 2 h period. The addition rate was controlled so that the internal temperature rose from 3°C to
11°C during the permanganate addition. The addition funnel was rinsed with 80 mL of water. The reaction was then allowed to stir
with ice bath cooling for 1 h. To this mixture was added a solution of 645 g of sodium metabisulfite (3.38 mol) in 1200 mL of water
over a 1.5 h period. A definite exotherm was noted during the initial addition of the bisulfite solution (internal solution temp rose
from 3°C to 30°C). An additional 250 mL of water was added and the reaction was allowed to stir an additional 2 h until all of
brown manganese by-products were etched away from the reactor vessel walls. To this mixture was added 180 mL of acetonitrile.
About 2 L of the reaction mixture was suction filtered through a coarse glass fritted funnel (filtration was fast), and the filter cake
was washed with 250 mL of dichloromethane. The organic layer was then concentrated on a rotovap. The remaining portion of
the reaction mixture was filtered through the same fritted funnel and the filter cake was washed with another 250 mL of
dichloromethane. The bottom organic layer was collected and added to the other portion and concentrated on a rotovap to give
228 g (97% yield based on theortical) of an off-white solid. LC assay of this crude material indicated that the purity was 96%:

Example 9. Preparation of meth

[0044]
I X g NaMnO,, H,0, CH,Cl, N e
il e —_— -0
= N Na,S,0; = N
CF; N ~cN S CF; N ~CN

[0045] In a 5 L 4-neck round bottom flask, a mixture of 400 mL of dichloromethane, 400 mL of water, and 320 mL (1.25 mol) of a
40% aq solution of NaMnO4 was cooled to 13°C with an ice- bath. To this rapidly stirred mixture was added dropwise a solution of

(~1.0 mol) sulfilimine in 1000 mL of dichloromethane (~1560 g) over 1 3/4 h. During this time the ice-bath was lowered or raised to
maintain a reaction temperature of 13-20°C. After stirring for 30 min at 15°C, a solution of 570 g (3.0 mol, 3 equiv) of sodium
metabisulfite in 900 mL of water was added with rapid stirring over 1.5 h. Very exothermic, the temperature rose from 15-28°C
rapidly at first. The mixture was stirred at RT (23°C) for 30 min, and then filtered. The solid was rinsed with two wet cake volumes
of dichloromethane. The clear two phase mixture was transferred to a 4 L separatory funnel, and the bottom organics collected.
The aqueous layer was reextracted with 30 mL of dichloromethane, and the organics combined with the first cut. The solution was
concentrated in vacuo to give 275 g of a white solid. This solid was air-dried overnight in a hood to give 260 g and finally in a
vacuum oven at 40°C to give 259 g (93% wt) of a white solid. LC analysis indicated a 30:68 (area) ratio of two isomers and a 97%
area purity.

Example 10. Preparation of methyl-5-(2

[0046]
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x> s NaMnO,, H,0, CH,CN X e
I — ”\O
= N. Na,$,0 =
cFy” N ~cN T e N Men

[0047] A solution of sulfilimine (~ 0.022 moles) in acetonitrile (50 mL) was cooled in an ice bath to 5°C. To the well stirred solution
was added (8.0 grams, 0.022 moles) of a 40 weight% aqueous solution of NaMnOg4 over 20 minutes. During the addition the
reaction temperature increased to 24°C. The resulting brown reaction slurry was allowed to stir for 30 minutes and then cooled to
5°C. A 30 weight% aqueous solution of sodium metabisulfite (29.8 grams, 0.047 moles) was added to the vigorously stirred
reaction mixture in portions during 20 minutes. The addition is exothermic, the temperature increasing by 15 to 20°C during the
course of the addition. The reaction mixture slurry thickened during the addition. Additional acetonitrile (5 mL) and water (5 mL)
were added to facilitate mixing. The quenched reaction mixture was vacuum filtered through a medium sintered glass filter funnel.
The collected grey solids were rinsed with acetonitrile (5 mL). The combined filtrate and wash was transferred to a separatory
funnel, the phases were allowed to separate and the lower aqueous phase removed. The upper organic phase was concentrated
in vacuo, with an isopropyl alcohol solvent chase (40 grams) to afford 5.2 grams (83% weight recovery) of crude sulfoximine as a
yellow solid. Recrystallization from isopropyl alcohol (4 mL) gave 3.3 grams (52%) of sulfoximine as a white solid. LC analysis
indicated a 81:19 (area) ratio of the two isomers and a 89% area purity.
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Patentkrav

1. Fremgangsmade til fremstilling af insekticide sulfoximiner (la),

Hadw,
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Het betegner:
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X betegner halogen, (Ci-Ca)-alkyl, (C1-C4)-halogenalkyl, (C2-Ca)-alkenyl,
(C2-Ca)-alkynyl, (C2-Ca)-halogenalkenyl, (C1-Ca)-alkoxy, (C1-Ca4)-halogenalkoxy,
CN, NOz2, SOmR®, hvor m er et heltal fra 0-2, COOR* eller CONR*R?;

Y betegner hydrogen, halogen, (C1-Ca4)-alkyl, (C1-Cas)-halogenalkyl, (C2-Ca)-
alkenyl, (C2-Ca)-alkynyl, (C2-Ca)-halogenalkenyl, (C1-Ca)-alkoxy, (Ci-Ca)-halo-
genalkoxy, CN, NO2, SOmR", hvor m er et heltal fra 0-2, COOR#*, CONR*R?®, aryl
eller heteroaryl,

n er et heltal fra 0-3;

L betegner enten en enkeltbinding, -CH(CH2),-, hvor R', S og L taget sam-
men betegner en 4-, 5- eller 6-leddet ring, og p er et heltal fra 1-3, -CH(CH20-
CHz2)-, hvor R, S og L taget sammen betegner en 6-leddet ring, eller -CH-, hvor
L, R? og det feelles carbonatom, hvortil de er bundet, taget sammen betegner en

4-, 5- eller 6-leddet ring med op til, men ikke mere end, 1 heteratom;
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R' betegner (C1-Ca)-alkyl, (C1-Ca)-halogenalkyl, (Cs-Cs)-alkenyl, (Cs-Cs)-al-
kynyl, (Cs-Cs)-halogenalkenyl, arylalkyl, heteroarylalkyl eller -CHz-, i tilfaelde hvor
R', S og L taget sammen betegner en 4-, 5- eller 6-leddet ring;

R2 og R® uafhaengigt betegner hydrogen, halogen, (C1-Ca)-alkyl, (C1-Cas)-ha-
logenalkyl, (C2-Ca)-alkenyl, (Cz-C4)-alkynyl, (C2-Cas)-halogenalkenyl, (C2-Ca)-al-
koxy, (Ci-C4)-halogenalkoxy, CN, SOmR®, hvor m er et heltal fra 0-2, COOR?,
CONR*R®, arylalkyl, heteroarylalkyl, eller R? og R® og det faelles carbonatom,
hvortil de er bundet, udger en 3-6-leddet ring;

R4 og R® uafhaengigt betegner hydrogen, (C1-Ca)-alkyl, (C1-C4)-halogenalkyl;
(Cs-Ce)-alkenyl, (Cs-Ce)-alkynyl, (Cs-Ce)-halogenalkenyl, aryl, heteroaryl, arylal-
kyl eller heteroarylalkyl; og

R® betegner (C1-Ca)-alkyl, (C1-Ca)-halogenalkyl, (Cs-Ce)-alkenyl, (Cs-Cs)-al-
kynyl, (Cs-Cs)-halogenalkenyl, arylalkyl eller heteroarylalkyl; og

hvor "alkyl", "alkenyl", "alkynyl" og "alkoxy" indbefatter ligekaedede, forgre-
nede og cykliske dele, og hver kan vaere usubstitueret eller substitueret med en
eller flere substituenter valgt blandt, men ikke begraenset til halogen, hydroxy,
alkoxy, alkylthio, (C1-Cs)-acyl, formyl, cyano, aryloxy og aryl, forudsat at substitu-
enterne er sterisk kompatible, og at reglerne for kemisk binding og speendings-
energi overholdes, og "aryl" henviser til en phenyl-, indanyl- eller naphthylgruppe;
og "aryl" og "heteroaryl" kan veere usubstitueret eller substitueret med en eller
flere substituenter valgt blandt halogen, hydroxy, nitro, cyano, aryloxy, formyl,
(C1-Ce)-alkyl, (C2-Ce)-alkenyl, (C2-Cs)-alkynyl, (C1-Cs)-alkoxy, halogeneret (Ci-
Ce)-alkyl, halogeneret (C1-Ce)-alkoxy, (Ci-Ce)-acyl, (C1-Ce)-alkylthio, (C1-Ce)-al-
kylsulfinyl, (C1-Ce)-alkylsulfonyl, aryl, (C1-Ces)-OC(O)alkyl, (C1-Cs)-NHC(O)alkyl,
C(O)OH, (C1-Cs)-C(O)Oalkyl, C(O)NHz, (C1-Cs)-C(O)NHalkyl og (C1-Ce)-
C(O)N(alkyl)z, forudsat at substituenterne er sterisk kompatible, og at reglerne for

kemisk binding og spaendingsenergi overholdes;

hvilken fremgangsmade omfatter oxidation af en sulfilimin med formlen (1)

ety i eﬁ"\gﬂ.\w‘i«*«%ﬁ 0«“‘"}:{‘&
.

® TON
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hvor

R', R2, R3, L, Het og n er som tidligere defineret,

ved at bringe sulfiliminen i kontakt med et oxidationsmiddel, som omfatter et
alkalimetalpermanganat, i et egnet organisk oplgsningsmiddel, som er i det vae-
sentlige inert over for de steerkt oxiderende betingelser, ved en temperatur fra -
10 til 45°C.

2. Fremgangsmade ifglge krav 1, hvor Het er (6-substitueret)pyridin-3-yl eller
(2-substitueret)thiazol-5-yl, og hvor X er halogen eller (C1-Cz2)-halogenalkyl, og Y

er hydrogen.

3. Fremgangsméade ifalge krav 1, hvor udgangssulfiliminen har strukturen

]

hvor

Het, R? og R® er som tidligere defineret.

4. Fremgangsmade ifolge krav 1, hvor udgangssulfiliminen har strukturen

R \f
& Nt
& S
e
hvor

p er et heltal fra 1-3, og Het, R2 og R® er som tidligere defineret.

5.  Fremgangsmade ifolge krav 1, hvor udgangssulfiliminen har strukturen

hvor

p er et heltal fra 1-3, og Het er som tidligere defineret.
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6. Fremgangsmade ifalge krav 1, hvor temperaturen er fra 10 til 30°C.

7. Fremgangsmade ifelge krav 1, hvor det organiske oplesningsmiddel er et
halogeneret alifatisk eller halogeneret aromatisk carbonhydrid eller et alifatisk el-

ler aromatisk nitril.

8. Fremgangsmade ifglge krav 1, hvor fremgangsmaden gennemfares i et to-
faset oplasningsmiddelsystem, som omfatter en blanding af et halogeneret alifa-
tisk carbonhydrid og vand.
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