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A Safe and Efficient Method For Conversion of 1,2- and 1,3-
Diols to Cyclic Carbonates Utilizing Triphosgene
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2525 Dupont Drive, Irvine, California 92715

Abstract: Reaction of triphosgene in the presence of pyridine with a variety of diols including hindered tertiary
and 1,3-cyclic diols provided high yields of the corresponding cyclic carbonates.

Proper choice of protecting groups is critical in the synthesis! and derivatization? of prostaglandins.
During the course of our research it was necessary to protect 1,3-dihydroxyprostanoid intermediates with a base
labile protecting group. An obvious choice was a cyclic boronate which has previously been used in protection of
prostaglandins as 9,11-cyclic boronates® when selective functionalization of the 15-hydroxyl group was desired.
However, cyclic boronates are highly susceptible to hydrolysis and therefore can not be conveniently handled in
multiple chemical sequences. For this reason we decided upon use of a cyclic carbonate but were surprised to
discover that no general methodology existed for this transformation. Although there are numerous documented
procedures for conversion of 1,2-diols and 1,3-acyclic diols to cyclic carbonates using phosgene, p-nitrophenyl
chloroformate, trichloroacetyl chloride, 1,1-carbonyldiimidazole or carbon monoxide our attempted employment
of these procedures? with 1,3-cyclic diols were cither unsuccessful or very low yielding. In this note we wish to
describe the use of triphosgene in a highly efficient method for protection of diols, especially 1,3-

dihydroxycyclopentanes, as cyclic carbonates (Eq. 1).
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Recently, Eckert3 reported the use of triphosgene as a safe, stable phosgene replacement and examples of
its use in various chloroformylation, chlorination, carbonylation and dehydration reactions. Interestingly, to date
the chemical utility of triphosgene6 remains relatively unexploited as it has only been reported in the preparation of
N-carboxy-a-amino acid anhydrides,” synthesis of B,y and 5-lactams,8 and chlorination of benzylic or allylic
alcohols.? Similar application of triphosgene to our systems as described in the above reports (R3N, THF or
EtOAc or benzene, 23 - 50 °C) resulted in either no carbonylation or competing chlorination at the hydroxy
positions. However, subsequent experimentation at lower temperatures, which eliminated chlorination side
reactions, led to the following general procedure for carbonylation of diols as illustrated in Table 1.

In a typical small scale experiment a solution of triphosgene (0.5 equiv) in CH2Cl» (1.0 mL) was added
dropwise to a solution of pyridine (6.0 equiv) and the diol (0.5 mmol) in CH2Cl2 (1.5 mL) cooled to -70 °C.
Once addition was complete the reaction was then allowed to warm to room temperature on its own accord. The
resultant homogenous solution was quenched with saturated aqueous ammonium chloride and the aqueous portion
was separated and extracted with CH2Cla. The organic extract was washed with 1N HCI, saturated aqueous
NaHCO3, brine, dried (Na2S0y), filtered and concentrated in vacuo. Products were purified by flash column
chromatography on silica gel.

In conclusion, we have provided a new, general procedure for protection of 1,3-dihydroxycyclopentanes
as cyclic carbonates. The reported methodology can also serve as an alternative for carbonate protection of
various diols including hindered 1,3-acyclic and 1,2-cyclic diols. We anticipate further applications of
triphosgene use in the protection of this functionality in the future.
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Table 1. Synthesis of Cyclic Carbonates With Triphosgene*
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3A]l reactions were conducted under N7 atmosphere.

bYield of pure products after silica gel chromatography and characterization
by their IH NMR, 13C NMR, IR and mass spectra.

C¢Yield for multigram scale reaction carried out nsing 10 equiv pyridine
and 0.5 equiv triphosgene in CH,Cl3 (0.08 M).
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