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A PRACTICAL SYNTHESIS OF (+)-PHOSPHINOTHRICINE
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Summary A practical synthesis of (+)-phosphinothricine from trimethyl phosphite

is described.

Phosphinothricine (1), 2-amino-4-(methylphosphino)butanoic acid, was isolat-

ed as its alanyl-alanine derivative (2), from the culture filtrates of Strepto-

la) 1b)

myces viridochromogenes and Streptomyces hygroscopicus.

la,2)

Phosphinothricine

and its tripeptide inhibit some enzymatic processes. In addition to their

antibiotic properties,l) it was recently reported that they had strong herbi-

cidal activity.3e)

)

Several synthetic methods of phosphinothricine have been reported,3e but
they have suffered from the inconvenience that the starting material, methyl di-
chlorophosphine, can not easily be prepared in a large scale. We now report a
practical method for preparing phosphinothricine (1) from commercially available
trimethyl phosphite (3) (Scheme 1). The key strategy involves the direct intro-
duction of a vinyl function into the phosphorus compounds (4, 5), followed by
the addition of glycine Schiff base (7) to the vinyl group of the key intermedi-
ate (6). '

The key intermediate (6) was prepared from 3 by two routes. Phosphonyl
chloride (4) was obtained in good yield by Arbuzov rearrangement of 3 followed
by the treatment of the resulting methyl methylphosphinate with phosphorus penta
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chloride.4) Coupling of a vinyl group with phosphorus atom was accomplished
also by the addition of vinylmagnesium bromide to 4 in tetrahydrofuran at -20°C
to give the desired vinylphosphinate (6, bp 74—76°C/14mmHg)5) in 61% yield. 1In
another route, phosphorochloridite (5), prepared by treating 3 with phosphorus
trichloride, was subjected to alkylative coupling with vinylmagnesium bromide in
tetrahydrofuran at -10°C and the resulting vinylphosphonite was heated to afford
the key intermediate (6) in 76% yield. A few methods have been reported for pre-

paring alkenyl-phosphonates and —phosphinates.3b’6)

However, to our knowledges,
this is the first example for preparing vinylphosphinates by the direct intro-
duction of a vinyl group.

The a-amino acid part could be successfully introduced into the vinyl group
of 6 by utilizing a Schiff base (7) of glycine ethyl ester as a Michael donor.s)
Treatment of the Schiff base with 6 in the presence of 0.2 equivalent of potassi-

5)

um hydroxide in ethanol at room temperature afforded the adduct (8), which was
successively refluxed with 6N-hydrochloric acid for 24 hr to give phosphino-
thricine (1) in 65% yield after purification (Dowex 50X2-400).
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