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DESCRIPTION
CROSS REVERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of, and priority from U.S. Provisional Patent 
Application Serial No. 62/023,225 filed 11 July 2014.

BACKGROUND OF THE INVENTION

[0002] The present invention concerns an improved process for preparation of 4-(1-(4- 
(perfluoroethoxy)phenyl)-1 /-/-1,2,4-triazol-3-yl)benzoyl azide.

[0003] U.S. Patent 8,178,658 describes, inter alia, certain triaryl rhamnose carbamates and 
their use as insecticides. One of the methods used to prepare such triaryl compounds is by 
way of the following 2 step process

N-N

NCO

N-N

b

R.

H

o

wherein

R-ι represents (C-i-Cß) haloalkyl or (C-i-Cß) haloalkoxy, and

R2 represents (C-i-Cß) alkyl, (C2-C6) alkenyl, or (C2-C6) alkynyl, in which a triaryl acyl azide is 

converted to an isocyanate followed by reaction with a tetrahydropyran-2-ol and a strong base 
to give the triaryl rhamnose carbamate pesticide.

[0004] U.S. Patent 8,178,658 describes the preparation of 4-(1-(4- 
(perfluoroethoxy)phenyl)-1/-/-1,2,4-triazol-3-yl)benzoyl azide from 4-(1-(4-
(perfluoroethoxy)phenyl)-1/-/-1,2,4-triazol-3-yl)benzoic acid and the azide transfer agent 
diphenylphosphorylazide.
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However, diphenylphosphorylazide is a very expensive reagent and is only available in 
research quantities. Additionally, diphenylphosphorylazide gives yields of the desired acyl azide 
in the range of 60-80% and the by-product diphenylphosphate is not water soluble and is 
difficult to remove from acyl azide. Consequently the acyl azide is usually contaminated with 5- 
10% of the diphenylphosphate. It would also be desirable to prepare 4-(1-(4-(perfluoro- 
ethoxy)phenyl)-1/-/-1,2,4-triazol-3-yl)benzoyl azide from 4-(1-(4-(perfluoro-ethoxy)phenyl)-1/-/- 
1,2,4-triazol-3-yl)benzoic acid in high yield (85-95%) using inexpensive commercially available 
reagents. It would also be desirable if the by-products could be easily removed from the acyl 
azide.

SUMMARY OF THE INVENTION

[0005] The present invention provides such conditions. Thus, the present invention concerns a 
process for preparing certain triaryl acyl azides of the Formula (I),

Rl represents (Ci-Cß) haloalkyl or (C-i-Cß) haloalkoxy, 

which comprises

1. a) contacting a triaryl acid of Formula (II)

O ii

wherein
R-ι is as previously defined,

with chlorocarbonate of Formula (IV)
oI I
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wherein
R2 represents (C-i-Cß) alkyl, phenyl or benzyl, in the presence of a base in an organic 

solvent that is tetra hydrofuran or dimethoxyethane to provide a triaryl mixed anhydride 
of Formula (V)

R.
V

wherein
Ri and R2 are as previously defined, and

2. b) contacting the triaryl mixed anhydride of Formula (V) with an aqueous solution of 
sodium azide in the organic solvent tetra hydrofuran or dimethoxyethane.

[0006] In another embodiment of the invention, R-| represents OCF2CF3.

[0007] In another embodiment ofthe invention, R2 represents CH2CH3, Ο(ΟΗ3)3 or CH2C6H5.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Throughout this document, all temperatures are given in degrees Celsius, and all 
percentages are weight percentages unless otherwise stated.

[0009] The term "alkyl", as well as derivative terms such as "haloalkyl" and "haloalkoxy", as 
used herein, include within their scope straight chain, branched chain and cyclic moieties. 
Thus, typical alkyl groups are methyl, ethyl, propyl, butyl, pentyl, hexyl, 1-methylethyl, 1,1- 
dimethylethyl, 1-methylpropyl, 2-methylpropyl, cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyl. The terms "haloalkyl" and "haloalkoxy" includes alkyl or alkoxy groups substituted 
with from one to the maximum possible number of halogen atoms, all combinations of 
halogens included. Unless specifically defined otherwise, the term "halogen" or "halo" includes 
fluorine, chlorine, bromine and iodine, with fluorine being preferred.

[0010] The present invention concerns a process for preparing certain triaryl acyl azides of the 
Formula (I), 

R.
O i

wherein
R-ι represents (C-i-Cß) haloalkyl or (C-i-Cß) haloalkoxy.

By forming a triaryl mixed anhydride of Formula (V)
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R-ι represents (C-i-Cß) haloalkyl or (C-i-Cß) haloalkoxy, and

R2 represents C-i-Cß alkyl, phenyl or benzyl

and subsequently treating with aqueous sodium azide, triaryl acyl azides are prepared in high 
yield (85-95%) using inexpensive commercially available reagents in a process in which by­
products are easily removed from the triaryl acyl azide.

[0011] The conversion of the triaryl acid II to the triaryl mixed anhydride V is conducted by 
treating the triaryl acid II with a (Ci-Cß) alkyl, phenyl or benzyl chlorocarbonate in the presence 

of a base in an organic solvent that is inert to the chlorocarbonate at a temperature from about 
0 °C to about 60°C. Approximately a 1:1 molar ratio of the triaryl acid II and chlorocarbonate 
may be used, however, a slight excess of chlorocarbonate is preferred.

[0012] Similarly, approximately a 1:1 molar ratio of base to chlorocarbonate is required as an 
acid acceptor. Suitable bases include alkali metal carbonates and amine bases. Tertiary amine 
bases like triethylamine and aromatic amine bases like pyridine are preferred.

[0013] Since it is most convenient to use the triaryl mixed anhydride V in the second step 
without isolation, the inert organic solvent is the same for both steps. Preferably, the inert 
organic solvent should be miscible with water. The inert water-miscible organic solvents used 
in the present process are tetra hydrofuran or dimethoxyethane.

[0014] In the second step, the triaryl mixed anhydride V is reacted with an aqueous solution of 
sodium azide in an inert organic solvent at a temperature from about 0 °C to about ambient. 
Approximately a 1:1 molar ratio of the triaryl mixed anhydride V and sodium azide may be 
used, however, a slight excess of sodium azide is preferred.

[0015] In the second step, triaryl mixed anhydride V is reacted with an aqueous solution of 
sodium azide in the inert organic solvent described above.

[0016] In a typical reaction, the triaryl acid II is dissolved or suspended in the inert organic
solvent. The mixture is cooled to about 10 °C and the base is added. The mixture is further
cooled to about 0 °C and the chlorocarbonate is added at a rate to maintain the temperature at
about 5 °C. The mixture is stirred until the reaction is completed. The mixture is again cooled
to about 0 °C and aqueous sodium azide is added at a rate to maintain the temperature at
about 5 °C. After completion of the reaction, the mixture is diluted with water and the solid
product collected by filtration.
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[0017] The following example is presented to illustrate the invention.

EXAMPLE

Preparation of 4-(1-(4-(perfluoroethoxv)phenvl)-1 H-1,2,4-triazol-3-vl)benzovl azide from
mixed anhydride

3

[0019] Into a 3-L, three-neck round bottom flask equipped with overhead stirrer, temperature 
probe, addition funnel, and nitrogen inlet, was added 4-(1-(4-(perfluoroethoxy)phenyl)-1H- 
1,2,4-triazol-3-yl)benzoic acid (100 g, 238 mmol) and tetra hydrofuran (550 mL). This gave a 
brown solution which was cooled to 9 °C and triethylamine (36.9 mL, 262 mmol) was added all 
at once. The temperature rose from 9 °C to 11 °C. The solution was cooled back down to 1.4 
°C and ethyl chloroformate (28.7 g, 25.3 mL, 262 mmol) was added drop wise over a 12 
minute period. The mixture exothermed from 1.4 °C to 5.5 °C, with the average addition 
temperature being 4.4 °C. The mixture was allowed to stir for 30 minutes and assayed by 
LCMS (reaction complete). To the reaction mixture, at 0.3 °C, was slowly added a solution of 
sodium azide (17.01 g, 262 mmol) in water (300 mL). The azide solution was added at such a 
rate as to keep the temperature below 4 °C. After addition was complete, the mixture was 
allowed to stir at 0 °C for 2 hours. The ice bath was removed and a sample was pulled while 

still cold (5 °C) and assayed by LCMS and 1H NMR (reaction complete). The reaction was 
allowed to stir for 16 hours at 25 °C. The reaction was cooled to 5.5 °C, water was slowly 
added (1100 mL) over 20 minutes. The mixture exothermed from 5.5 °C to 11.5 °C and was 
stirred at <10 °C for 1 hour. The solids were collected by vacuum filtration, washed with water 
(3 x 500 mL), and vacuum dried under a stream of nitrogen to constant weight providing the 

title compound as a white solid (95.3 g, 90%): 1H NMR (400 MHz, CDCI3) δ 8.61 (s, 1H), 8.35 - 

8.23 (m, 2H), 8.19 - 8.07 (m, 2H), 7.82 (d, J = 9.0 Hz, 2H), 7.42 (d, J = 8.9 Hz, 2H); EIMS m/z 

425 ([M+]).
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Patentkrav

1. Fremgangsmåde til fremstilling af visse triarylacylazider med formlen (I),

hvori

5 Ri repræsenterer (Ci-Ce)-halogenalkyl eller (Ci-C6)-halogenalkoxy, hvilken 

fremgangsmåde omfatter

a) at kontakte en triarylsyre med formel (II)

hvori

10 Ri er som tidligere defineret, med chlorcarbonat med formel (IV)

o

cr o iv

hvori

R2 repræsenterer (Ci-C6)-alkyl, phenyl eller benzyl, i nærvær afen base i 

et organisk opløsningsmiddel, der er tetrahydrofuran eller dimethoxy-

15 ethan, for at tilvejebringe et triarylblandet anhydrid med formel (V)

hvori

Ri og R2 er som tidligere defineret, og
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2

b) at bringe triarylblandet anhydrid med formel (V) i kontakt med en van­

dig opløsning af natriumazid i det organiske opløsningsmiddel tetrahy- 

drofuran eller dimethoxyethan.

2. Fremgangsmåden ifølge krav 1, hvori Ri er OCF2CF3.

5

3. Fremgangsmåden ifølge krav 1, hvori R2 er CH2CH3.

4. Fremgangsmåden ifølge krav 1, hvor basen er et alkalimetalcarbonat, en ter­

tiær amin eller en aromatisk amin.

10


