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Synthesis of aryl triflates from phenols using N-phenyltriflimide requires only 6 min for completion when conducted with controlled microwave
heating. The methodology was applied to both solution- and solid-phase conditions. Ten different aryl triflates were synthesized and isolated
in good yields. Applications in high-throughput chemistry are suggested.

In high-throughput chemistry there is a need to decrease theconditions for the reduction of the reaction time in order to
reaction times as well as effectuate the purification proce- make the triflation more adoptable to high-throughput
dures. Conceptual and technological solutions to these issueghemistry. A general method was desired, although primarily
have been the subjects of intensive research. Automated andve were interested in making triflates from salicylic alde-
focused microwave flash heating was recently proven to hydes for further use as precursors for annulation reactions.
improve the preparative efficiency and to dramatically reduce  Herein we describe the first protocol for fast microwave-
reaction times for several different types of organic trans- promoted triflatation of phenols (Scheme 1).
formationst

Aryl triflates are useful starting materials in many types
of palladium- and nickel-catalyzed coupling reactiéfi$he

. . Scheme %
most common procedure for the preparation of aryl triflates oH oT
is to react triflic anhydride with a phenol in the presence of
a basé. Triflic anhydride is, however, a low temperature, R@ —@)_, R_@
nonselective reagent, and consequently its use in high-
throughput synthesis of functionalized aryl triflates is limited. 1 2

An alternative route to aryl triflates is to udéphenyltri-

flimide, a stable and crystalline triflating agent that often  *Reagents and conditions: (a).Ph (1.0 equiv), KCO; (3.0
results in improved selectivity. equiv), THF, 120°C (microwave heating), 6 min.

In most cases, reaction times between 3 and 8 h are needed
when employingN-phenyltriflimide® We aimed at finding

Nine different phenols (1la—i) were selected as starting
materials. The selection was made to include both electron-
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Aryl triflates have proven to be surprisingly stable at high to any extent. The highly electron-poor 5-nitrosalicylic
temperature$.Thus, the heating was not foreseen to cause aldehyde and the sterically hindered 3-formyl-5-methylsali-
any serious decomposition problems. Despite that, we cylic aldehyde (not reported) could also be triflated with this
decided not to conduct the reaction above 120to make method, as deduced from GC-MS and crude NMR, but the
it compatible with more thermosensitive functional groups. formed products were very insoluble and for this reason

The results from the study are outlined in Table 1. Using difficult to fully purify. It is notable that, employing only 1
controlled microwave heating we succeeded in reducing the equiv of the triflimide, all reactions delivered full conversion
reaction time to 6 miri.The reactions were found not to be of the starting phenol. This nonexcess stoichiometry results
sensitive to air or moisture; hence there was no need for anin less demanding purification and good atom economy.
inert atmosphere. All the phenols were smoothly converted 4-Hydroxybenzoic acid (1j), coupled to a 2-chlorotrityl
to triflates in isolated yields between 69 and 91%. linker, was chosen for solid-phase triflate synthesis (Scheme

There was no clear correlation between the reaction 2). Liquid EgZN was used as base instead ofGQO;, and
outcome and the electron density of the substituents, and a

Scheme 2. Fast Solid-Phase Synthesis

Table 1. Synthesis of Aryl Triflates
isolated yield® O
entry product )
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equiv), THF, 120°C (microwave heating), 6 min; (b) 1% TFA/
O CH.CI,, rt, 1 h.
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2-chlorotrityl polystyrene resin was utilized due to the mild
cleaving conditions required.
Rewardingly, the fast methodology was easily transferred
2 73 to the solid-phase conditions and compo@pavas isolated
in 80% vyield after cleavage (Table 1, entry 10). No hydrolysis
of the liberated triflate was detected.
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a>95% pure according to GC-MS. Compourgis—h were purified with . . .
flash chromatography. Compourdil was purified through washing with ~ Figure 1. Temperature and pressure profiles for a representative
hot THF.? Synthesized on solid support. triflation reaction (entry 2).
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THF is not an ideal solvent for rapid microwave heating which indicates that the method easily can be adopted for
in sealed reaction vessels. This has been attributed to theuse on solid support.

relatively low boiling point and a low tat of the solvenf. ) ,
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