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ABSTRACT

Rapid synthesis of triaryl phosphorothionates were carried out in excellent yields and purity by microwave
irradiation, involving nucleophilic displacement reaction between phenoxides and thiophosphoryl chloride.
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INTRODUCTION

The applications of microwave irradiation in orgamiynthesis have been reported first by Gedye aigde®/
Majetich in 1986.[1] Thereafter, more than 400Qtickrs have been published on the applications iocfowave
irradiation in organic synthesis called as microgvagsisted organic synthesis. A large number déwearticles [2]
and several books[3] witnessed it, which providdemsive coverage of the applications of microwiakadiation in
organic synthesis.

Microwave assisted organic synthesis is one oetherging technology developed in organic synthfesishemical
research.[2c,4t has been used for the synthetic chemistry wipicdvides more eco friendly reaction conditions.
The main objective of this method is to use as iptsss&is maximum safer raw material efficiently aodreduce
chemical waste and reaction time.[5] In organiatBgsis and transformations, microwave irradiatimcame
useful technique in a variety of applications.[6]ariety of organic reactions have been carried lmytusing
microwave irradiations.[7] Microwave assisted arigasynthesis is energy and time efficient proadfsring a fast
and easy route to organic synthesis.

Triaryl phosphorothionates are important chemibasause of their utility as a thermally stable virgkfluid for
heat pumps,[8] as an effective lubricant, additiveith phenolic and aromatic amines, as antioxigl§@t and as fire
proofing agents.[10] Triaryl phophorothionates aa®ing high thermal stability in lubricant oils, dot decompose
even at 423 K for 168 hrs and at 473 K for 72 Add.[ In addition triaryl phosphorothionates areoalsed as
functional fluids, containing hydraulic stabilizgf<?]

Several methods were developed for the synthedisan§l phosphorothionates.[13-20] These were areg from
thiophosphoryl chloride and three equivalents @it in presence of base such as triaryl amineyjgitlg Aliquot-
336,[17] or by the oxidation of triaryl phosphitgth sulfur,[22] and by reacting thiophosphoryl idaks with
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mixtures of hydroxy aryl compounds and sulfurizirify,necessary.[23] Triaryl phosphorothionates weafso
prepared by thiophosphoryl chloride with insolubflymer supported phenoxide ions.[16] However,
thiophosphoryl chloride is having low reactivitystards phenol and hence phase transfer catalystesaential.[17]

In view of the importance of triaryl phosphorothides we report herein a method for rapid synthekisiaryl
phosphorothionates (lll) by the reaction of sodisait of phenoxide ion (1) with thiophophory! chide (I1) in water
under microwave irradiation (Scheme 1).

Il MW, H,O Il
ArONa + cl—p—CcI — > ArO—P—OAr 4+ NaCl
| 5-10 min
cl OAr
I Il 11
Scheme 1

MATERIALS AND METHODS

An aqueous solution of sodium salt of hydroxyarympound (3.1 mmol) and thiophosphoryl chloride (that)
were taken into the 100 ml beaker. It was covevitd watch glass and subjected to microwave irréalia(180 W)
for 5-10 minutes at the interval of one minute. eTkaction was monitored by TLC. After the completof the
reaction, the product was extracted with chlorof¢8wx 10 mL) and chloroform layer was washed withh Zodium
hydroxide (2 x 25 mL). The chloroform layer waghdried over anhydrous sodium sulphate and thesbivas
evaporated under reduced pressure to afford tqdmysphorothionate in essentially pure form.

Table 1 : Synthesis of triaryl phosphorothionates
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RESULTS AND DISCUSSION

Triaryl phosphorothionates were synthesized using wonventional method. Upon exposure to microwave
irradiation aqueous solution of sodium salt of loygraryl compound, thiophosphoryl chloride and waforded

the corresponding triaryl phosphorothionates indytm excellent yields. The sodium salt of phenoxiale with
electron donating sunstituents (entries 2, 5) analomatic ring underwent faster reaction than dfaglectron
withdrawing sunstituents (entries 3, 4).

CONCLUSION

In conclusion we developed a new method for thédrapnthesis of triaryl phosphorothionates in gbo@xcellent
yields by using microwave irradiation. This methsdaster, time saving
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