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SUPPORTING INFORMATION

Synthesis of (Phosphonomethyl)Phosphinate Pyrophosphate

Analogues via the Phospha-Claisen Condensation
Fabien Gelat, Claire Lacomme, Olivier Berger, Laurent Gavara, and J.-L. Montchamp*

General Chemistry.

IH NMR spectra were recorded on a 300-MHz Varian INOVA spectrometer or 400-
MHz Bruker Avance spectrometer. Chemical shifts for 1TH NMR spectra (in parts per
million) relative to internal tetramethylsilane (Me4Si, 6 = 0.00 ppm) with
deuterated chloroform. 13C NMR spectra were recorded at 75 or 101 MHz. Chemical
shifts for 13C NMR spectra are reported (in parts per million) relative to CDCI3 (6 =
77.0 ppm). 31P NMR spectra were recorded at 121 or 162 MHz, and chemical shifts
reported (in parts per million) relative to external 85% phosphoric acid (6 = 0.0
ppm). Flash chromatography experiments were carried out on Silica Gel premium Rf
grade (40-75 pum). Ethyl acetate/hexane mixtures or dichloromethane/acetone
were used as the eluent for chromatographic purifications. TLC plates were
visualized by UV or immersion in permanganate potassium (3 g KMnO4, 20 g K2COs3,
5 mL 5% aq. NaOH and 300 mL of water) followed by heating. High resolution mass
spectra (HRMS) were obtained either by direct probe (EI/CI) and analyzed by
magnetic sector, or by electrospray using a TOF analyzer.

Reagent and solvents.

All starting materials were purchased from commercial sources and used as
received. The solvents were distilled under N; and dried according to standard
procedures (THF from Na/ benzophenone ketyl; DMF from MgSO4; CH3CN, toluene
and dichloromethane from CaHz).

31P NMR Yield Measurements.

The NMR yields are determined by integration of all the resonances in the 31P
spectra, an approach which is valid if no phosphorus-containing gas (i.e. PH3)
evolves, or if the precipitate in a heterogeneous mixture does not contain
phosphorus. The yields determined by NMR are generally accurate within ~10% of
the value indicated, and are reproducible.
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