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HIGH STEREOSELECTIVE SYNTHESIS OF
DIETHYL (2,3-ISOPROPYLIDENE-5-TRITYL-o~D-RIBOFURANOSYL ) -METHANEPHOSPHONATE,

A PRECURSOR TO THE PHOSPHONO ANALOG OF o~D~RIBOSE 1-PHOSPHATE

Francesco Nicotra®, Luigi Panza, Fiamma Ronchetti and Lucio Tama.
Istituto di Chimica Organica e Centro per lo Studio delle Sostanze Organiche Naturali del CNR,

Via Venezian 21, 20133 Milano, Italy.

Sumary: The reaction of 2,3-isopropylidene-5~trityl-D~ribofuranose with methylenetriphenyl-
-phosphorane and the subsequent mercurioccyclization, iodomercuriation and Arbuzov reaction,
allow a highly stereoselective entry to the phosphono analog of o-D-ribose 1-phosphate.

Phosphono analogs of naturally occurring phosphates have reached intezcest‘I as potential
inhibitors or regulators of biological processes. In the carbohydrate field, many efforts
have been made towards the synthesis of these compounds, but until recently2_4, the anomeric
position of the sugar has never been inwolved. On the other hand, the phosphono analogs of
sugars phosphorylated at that position are of predominant biological interest.

We wish now to report a highly stereoselective and high-vield route to the phosphono
analog of @-D-ribose 1—phosphate.5 The synthetic scheme lies on our recent fjnging6 that
the mercuriocyclization of the product vbtained by reaction of different carbohydrates with
' methylenetriphenylphosphorane, affords consistently 1,2-cis C—glycosides with good to excellent
stereoselection.

In this case, 2 ,3—isopropylidene—5—trityl-D—ribose7 1 was reacted with methylenetriphe-
nylphosphorane (THF-HMPA, 4:1) and the dbtained product 28 (96% yield) was submitted to
mercuriocyclization (1. Hg (OAC)2, THF, rt 1h; 2. KC1, HZO)' The mercurioderivatives were
isolated in 82% owerall yield and the a-product 39, which was largely predominant (o/g 95:5),

was easily isolated by chromatographv. Its anomeric configuration was attributed on the light
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of the 13C—NMR chemical shiftg of the isopropylidene methyl groups (24.66 and 26.69 ppm) which
fall into an estabilished region for o anomersm (24.9£0.3 -26.69+0.2) and the 1ILI—NMR coupling
constant between H~4 and H-5 which is characteristic for 2,3-isopropylidene-5-trityl-o-D-ribofu
ranosides.10 Treatment of 3 with iodine in CC1 4 afforded the iododerivative 411 (80% yield)

which was then submitted to Arbuzov reaction (P (OEt)3,rfx 4h) so affording diethyl (2,3-iso-

propylidene-5-trityl-o-D-ribofuranosyl)-methanephosphonate 5 in 70% yield.
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