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Improved Process for Preparing (Dihalopropenyl)Phenylalkyl Substituted
Benzoxazoles

This application claims the benefit of U.S. Provisional Application No.
60/647,731, filed January 27, 2005.

Field of Invention

This invention is in the field of chemical processes; more specifically, an
improved process for preparing (dihalopropenyl)phenylalkyl substituted

benzoxazoles.

Backgound:
(Dihalopropenyl)phenylalkyl substituted benzoxazoles, such as:

L ) R* N
R\(\/ /@i \> RS
R? O/ (CHZ)n\ o (o)
R’

wherein R and R? are halogen; R® and R* are independently selected from halogen,
alkyl and haloalkyl; R®is alkyl or haloalkyl; and nis 1, 2, 3, 4, 5 or 6; are useful
insecticides and have been described in PCT published application WO
2004/099105. There is a need for processes to produce these compounds at higher

yields, at optimal cycle times and with lower catalyst loadings.

Summary of the Invention
The present invention relates to compounds known as disubstituted

benzoxazoles, such as those represented by formula I:

by formula II:
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and by formula III:

N
-
AO,S-(CH, )~ o

I

wherein R® is alkyl or haloalkyl; nis 1, 2, 3, 4, 5 or 6; X is halogen or hydroxyl and
A is methyl or 4-methylbenzene; which are key intermediates in the process for
preparing (dihalopropenyl)phenylalkyl substituted benzoxazoles.

The present invention also improves the process for preparing disubstituted
benzoxazoles of formula I, formula II and formula III. As a result of the present
invention, overall yield, cycle times and catalyst loading are improved for the
production of (dihalopropenyl)phenylalkyl substituted benzoxazoles. Specifically, it
has now been found that a disubstituted benzoxazole of formula I, formula II or
formula I can be prepared in excellent yield and purity by a process comprising:

a) reacting a compound of formula (A):

i
O \©i OH
NH,
Formula (A);

with a compound of formula (B):

O

P

R Y

Formula (B)
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wherein
Y is hydroxyl, halogen or -OC(=0)CF3; and

R’ is alkyl or haloalkyl;

to form intermediate (C):

T
"
LT
"0 OH
Intermediate (C);
wherein R’ is as defined above;

and

b) forming a second ring in intermediate (C) at elevated temperature to

provide a compound of formula I;

optionally, further reacting a compound of formula I with a compound of
formula (D):
<~ (CH, )~ 7

Formula (D)
wherein
Z is halogen;

X is halogen or hydroxyl; and
nis1,2,3,4,50r6;

to form a compound of formula IT;



WO 2006/081165 PCT/US2006/002235

optionally, further reacting a compound of formula XX, wherein X is

hydroxyl, with a compound of formula (E) :

I
Cl—S—A

[l
o)
Formula (E)

wherein A methyl or 4-methylbenzene;

to form a compound of formula IIIL.

Jefinitions

The modifier "about" is used herein to indicate that certain preferred
yperating ranges, such as ranges for molar ratios for reactants, material amounts, and
emperature, are not fixedly determined. The meaning will often be apparent to one
>f ordinary skill. For example, a recitation of a temperature range of about 120° C
0 about 135° C in reference to, for example, an organic chemical reaction would be
nterpreted to include other like temperatures that can be expected to favor a useful
-eaction rate for the reaction, such as 105° C or 150° C. Where guidance from the
sxperience of those of ordinary skill is lacking, guidance from the context is lacking,
md where a more specific rule is not recited below, the "about" range shall be not
nore than 10% of the absolute value of an end point or 10% of the range recited,
whichever is less.

As used in this specification and unless otherwise indicated the substituent
-erms “alkyl”, “alkoxy”, and “haloalkyl”, used alone or as part of a larger moiety,
includes straight or branched chains of at least one or two carbon atoms, as
appropriate to the substituent, and preferably up to 12 carbon atoms, more preferably
up to ten carbon atoms, most preferably up to seven carbon atoms. “Halogen”,
“halide” or “halo” refers to fluorine, bromine, iodine, or chlorine. The term
“ambient temperature” refers to a temperature in the range of about 20° C to about
30° C. Certain solvents, catalysts, and the like are known by their acronyms. These
include the acronyms “DMAC” meaning N,N-dimethylacetamide, “DMF” meaning
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N,N-dimethylformamide, “THF” meaning tetrahydrofuran. The term “glymes”
refers to a class of solvents comprised of monoglyme, diglyme, triglyme, tetraglyme,
and polyglyme. The term “GC” refers to gas chromato graphy or gas

chromatographic methods of analyses.

Detailed Description of the Invention

The present invention relates to a process for preparing a disubstituted
benzoxazole of formula I:

wherein R is alkyl or haloalkyl;

the process comprising:

a) reactinga compound of formula (A):

i

O\©iOH
NH,

Formula (A);

with a compound of formula (B):

0

A,

Formula (B)

R

wherein
Y is hydroxyl, halogen or -OC(=0)CF3; and
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R’ is as defined above;

to form intermediate (C):

Intermediate (C);
wherein R’ is as defined above;

and

b) forming a second ring in intermediate (©) at elevated temperature to

provide a compound of formula I.

Preferably, Y is hydroxyl, chlorine or —OC(=0)CF3; and R’ is haloalkyl.
More preferably, Y is hydroxyl or —OC(=0)CF3; and R’ is CFs.

The reaction of step a) can be conducted in the presence of a solvent; in the
presence of a catalyst. The solvent can be tetrahydrofuran, toluene, xylene, 1,2-
dichloroethane, triethylamine, p-dioxane, N,N-dimethylacetamide, N,N-
dimethylformamide, glymes, dimethylsulfoxide or mixtures thereof. Preferably, the
solvent can be 1,2-dichloroethane. The catalyst can be polyethylene glycol,
dimethylaminopyridine, triethylamine, pyridine, phase transfer catalysts such as t-
butyl ammonium chloride or t-butyl ammonium bromide or mixtures thereof. The
catalyst can be present in a concentration of from about 1% by weight to about 20%
by weight.

The elevated temperature of step b) can be in the range of 70°C to 150°C.
Step b) can be conducted in the presence of a solvent; in the presence of a catalyst.

The catalyst can be p-toluenesulfonic acid, phosphorous pentoxide or mixtures
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thereof. The catalyst can be present in a concentration of from about 1% by weight
to about 5% by weight. The solvent can be tetrahydrofuran, toluene, xylene, 1,2-
dichloroethane, triethylamine, p-dioxane, N,N-dimethylacetamide, N,N-
dimethylformamide, glymes, dimethylsulfoxide or mixtures thereof. Preferably, the

solvent can be 1,2-dichloroethane.

Another embodiment of the present invention relates to a process for
preparing a disubstituted benzoxazole of formula II:

wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
X is halogen or hydroxyl;

said process comprising:

reacting a compound of formula I:

wherein R° is as defined above;

with a compound of formula (D):

CH
X/ ( 2 )n\z

Formula (D)
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wherein
Z is halogen; and

n and X are as defined above;
to form a compound of formula II.

The reaction to form a compound of formula II can be conducted in the
presence of a solvent; at elevated temperaturé; in the presence of a catalyst; in the
presence of a carbonate. The solvent can be tetrahydrofuran, toluene, xylene, 1,2-
dichloroethane, triethylamine, p-dioxane, N,N-dimethylacetamide, N,N-
dimethylformamide, glymes, dimethylsulfoxide or mixtures thereof, preferably the
solvent can be 1,2-dichloroethane; the elevated temperature can be in the range of
50°C to 100°C; the catalyst can be polyethylene glycol, triethylamine, pyridine,
phase transfer catalysts such as t-butyl ammonium chloride or t-butyl ammonium
bromide or mixtures thereof; the carbonate can be sodium carbonate or potassium
carbonate. The catalyst can be present in a concentration of from about 1% by
weight to about 6% by weight.

Another embodiment of the present invention relates to a process for
preparing a disubstituted benzoxazole of formula III:

N
\>—R5
AO,S-(CH, )n\o 0

I
wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
A is methyl or 4-methylbenzene;

said process comprising:

reacting a compound of formula II:
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wherein
R’ and n are as defined above; and

X is hydroxyl;

with a compound of formula (E) :

i
Cl_lsf_A
Formula (E)

wherein A is as defined above;

to form a compound of formula III.

The reaction to form a compound of formula IIT can be conducted in the
presence of a solvent; in the presence of a catalyst. The solvent can be
tetrahydrofuran, toluene, xylene, 1,2-dichloroethane, triethylamine, p-dioxane, N,N-
dimethylacetamide, N,N-dimethylformamide, glymes, dimethylsulfoxide or
mixtures thereof, preferably the solvent can be 1,2-dichloroethane; the catalyst can
be dimethylaminopyridine, triethylamine, methylamine, phenylamine, pyridine,
phase transfer catalysts such as t-butyl ammonium chloride or t-butyl ammonium
bromide or mixtures thereof. The catalyst can be present in a concentration of from

about 1% by weight to about 5% by weight.

Another embodiment of the present invention is a compound of formula II:
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wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
X is halogen or hydroxyl.

Yet another embodiment of the present invention is a compound of formula

N
S>—r’
AO,S-(CH, ), o

111

II1:

wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
A is methyl or 4-methylbenzene.

The following examples illustrate processes for preparing disubstituted

benzoxazoles of formulae I, IT and III.

Example 1
H
we S N
2 3
o A
HO OH 2 HO OH
0.V ®B)
©

10
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Ny_-CF,
© - - /@;7/ + HO
HO ©
1

a) Solvent/Catalyst/ Ambient Temperature/2-4 hours b) Solvent/Caltalyst /90°C-150°C/22-26 hours

In the first step (a) of Example 1, amino-resorcinol hydrochloride (A) was
cross-coupled with trifluoroacetic anhydride (B) in the presence of a solvent and a
catalyst at ambient temperature to form N-(2,4-Dihydroxy-phenyl)-2,2,2-trifluoro-
acetamide (C), a dark colored solid.

In the second step (b) of Example 1, N-(2,4-Dihydroxy-phenyl)-2,2,2-
trifluoro-acetamide (C) underwent a ring closure reaction in the presence of a
solvent and a catalyst at a temperature in the range of from about 90 °C to about 150
°C to form 2~(trifluoromethyl)benzoxazol-6-ol (I), a dark solid. NMR data was

consistent with the expected product (I).

Example 2
N\7/ CF, ' N\7/CF3
+ B X —_— o
_— o) c J/\ o
I ) -
o
where X is halogen or hydroxy

¢) Carbonate/Solvent/Catalyst/50-100 °C/7-9 hours

In step (c) of Example 2, (trifluoromethyl)benzoxazol-6-ol (I) was cross-
coupled with a 1-bromo-3-halopropane (D), for example 1-bromo-3-chloropropane,
in the presence of a carbonate, for example potassium carbonate, a solvent and a
catalyst at a temperature from about 50 °C to about 100°C to afford a 3-halo-1-[2-
(trifluoromethyl)benzoxazol-6-yloxy]propane (II), for example 3-chloro-1-[2-
(trifluoromethyl)benzoxazol-6-yloxy]propane, an amber oil. NMR data was
consistent with the expected product (II). |

11
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Example 3
Ny_-CF,

/O/\N\ - i /©/\

—Q— (@]
o o + A9 —»o J/\ O

o) d )

A m
HO I (1)) 0

where A is methyl or 4-methylbenzene

d) Solvent/Catalyst/Ambient Temperature/4-6 hours

In step (d) of Example 3, 3-hydroxy-1-[2-(trifluoromethyl)benzoxazol-6-
yloxy]propane can be reacted with a substituted chlorosulfone, for example
chloromethylsulfone, in the presence of a solvent and a catalyst at ambient
temperature to form a 1-(substitutedsulfonyl)-3-[2-(trifluoromethyl)benzoxazol-6-
yloxy]propane 1D, for example 1-(methylsulfonyl)-3-[2-
(trifluoromethyl)benzoxazol-6-yloxy]propane.

Example 4
0O N, CF,
s e o YT
HO o ab HO ©
(0] (B1) I

ab) Solvent/Molecular Sieve /70°C-140°C/42-46 hours

In step (ab) of Example 4, amino-resorcinol hydrochloride (A) was cross-
coupled with 2,2,2-trifluoroacetic acid (B1) and then condensed in the presence of a
solvent and molecular sieves at a temperature in the range of from about 70 °C to
about 140 °C to form 2—(triﬂuoromethyl)benéoxazol-6-ol (I), a dark solid. NMR data

was consistent with the expected product (I).

While this invention has been described with an emphasis upon preferred
embodiments, it will be obvious to those of ordinary skill in the art that variations of
the preferred embodiments may be used and that it is intended that the invention

may be practiced otherwise than as specifically described herein. Accordingly this

12
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invention includes all modifications encompassed within the spirit and scope as

defined by the following claims.

13
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What is claimed is:

L. A process for preparing a disubstituted benzoxazole of formula I:

wherein R’ is alkyl or haloalkyl;

said process comprising:

a) reactinga compound of formula (A):

i
- NH,
Formula (A);

with a compound of formula (B):

O

PN

R Y

Formula (B)
wherein
Y is hydroxyl, halogen or -OC(=0O)CF3; and

R’ is as defined above;

to form intermediate (C):

14
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Intermediate (C);
wherein R® is as defined above;
and

b) forming a second ring in intermediate (C) at elevated temperature to

provide a compound of formula L.

2. The process of claim 1 wherein Y is hydroxyl, chlorine or —OC(=0)CF3 and
R’ is haloalkyl.

3. The process of claim 1 wherein the reacting of step a) is conducted in the

presence of a solvent.

4. The process of claim 1 wherein the reacting of step a) is conducted in the

presence of a catalyst.

5. The process of claim 1 wherein step b) is conducted in the presence of a
catalyst.
6. The process of claim 1 wherein step b) is conducted in the presence of a
solvent.
7. A process for preparing a disubstituted benzoxazole of formula II:
N
>—F’
X-(CH,)_~ o)
O
I

15
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wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
X is halogen or hydroxyl;

said process comprising:

reacting a compound of formula I:

wherein R’ is as defined above;

with a compound of formula (D):

CH
X/( 2 )INZ

Formula (D)
wherein
Z is halogen; and

n and X are as defined above;

to form a compound of formula IL

8. The process of claim 7 wherein n is 3.
9. The process of claim 7 wherein the reacting is conducted in the presence of a
solvent.

16
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10.

11.

12.

13.

The process of claim 7 wherein the reacting is conducted at elevated

temperature.

The process of claim 7 wherein the reacting is conducted in the presence of a

carbonate.

The process of claim 7 wherein the reacting is conducted in the presence of a

catalyst.

A process for preparing a disubstituted benzoxazole of formula III:

N
SR’
AO,S-(CH, )~ o

III

wherein
R® is alkyl or haloalkyl;
nis1,2,3,4,50r6; and
A is methyl or 4-methylbenzene;

said process comprising:

reacting a compound of formula II:

wherein
R® and n are as defined above; and

X is hydroxyl;

17
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14.

15.

16.

17.

18.

with a compound of formula (E) :

0
Cl— ﬁ—-A
O
Formula (E)

wherein A is as defined above;
to form a compound of formula III.
The process of claim 13 wherein n is 3.

The process of claim 13 wherein the reacting is conducted in the presence of

a solvent.

The process of claim 13 wherein the reacting is conducted in the presence of

a catalyst.

A compound of formula II:

wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,5or6; and
X is halogen or hydroxyl.

A compound of formula III:

18
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N
S>—r’
AO,8(CH, )~ o

11X

wherein
R’ is alkyl or haloalkyl;
nis1,2,3,4,5or6; and
A is methyl or 4-methylbenzene.

19
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