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SALTS OF o-DIAZO "PHOSPHORUS ACIDS'" - STARTING COMPOUNDS
FOR PHOSPHONATE AND PHOSPHATE TRANSFER REAGENTS

MANFRED REGITZ AND ROLAND MARTIN
Department of Chemistry, University of Kaiserslautern,
Erwin-Schrddinger-StraBe, D-6750 Kaiserslautern, Germany

Abstract Pyrazoles bearing N-phosphonate and phosphate groups
are well accessible from salts of a-diazo "phosphorus acids™
and electron poor acetylenes. They are good phosphorylating
reagents for protic nucleophiles.

The a-diazophosphinates 1 - well accessible by diazo group

transfer or by electrophilic diazoalkane substitution - are trans-

formed into the trimethylsilylesters 2 without destruction of the

diazo group by treatment with bromo trimethylsilane !

. They are

extremely sensitive against water and decompose under desilylation

and N2—1oss to form the a~hydroxyphosphinic acids 3.
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In contrast to that and without attack of the diazo unit the
silylesters 2 can be solvolysed with two equivalents of tert-
butyl amine to yield the hitherto unknown ammonium a-diazophos-
phinates 4.

In an analogous way the a-diazophosphonates 2 react with
bromo trimethylsilane followed by tert-butyl amine treatment
either to the ammonium methyl o-diazophosphonates 6 or to the
bis(ammonium) o-diazophosphonates 7 depending on the molar rvatio
of both reaction partners. The cleavage of the second methoxy

group only takes place at elevated temperature.

OMe
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Y Me4SiBr, (gHg, 20°C [‘\ﬂ 8 © b HeySiBr. CoHg,50C
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The constitution of the new diazo compounds is based on the ana-
lytical data and on ir, 1H~, 13C— and 31P n.m.r. evidence.

Chemical arguments [or the constitution of the diazo salts
examplarily are given for ]10. Methylation with diazomethane to 8
and acylation with acetyl chloride leading to the mixed anhydride
9 leave the diazo group unattacked.

In contrast to that the photolysis of 10 in methanol such as
the reaction with the strong electrophile l-phenyl-1,3,4-triazo-
line-2,5-dione in the presence of ethanol proceeds under the loss

of the diazo nitrogen (formation of 11 and 12).
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The transformation of the diazo salts 4 into phosphonate group
transferring reagents is accomplished by [3+2] cycloaddition re-
action with methyl propiolate, in the first step leading to the
non isolable 3H-pyrazole 13.

Subsequent [1,5]-sigmatropic phosphoryl group migration
produces the actual phosphorylating reagent 15.

Protic nucleophiles HX like amines or alcohols are phosphory-

lated by 15 under smooth conditions (formation of the phosphonates

An analogous reaction sequence is unsuccessful for the pro-
duction of the corresponding phosphate group transferring reagent:
The cycloaddition reaction between the same acetylene and 6 leading
to 14 is followed by a series of sigmatropic PO- and H-migrationms,

which in the last consequence afford the NH-pyrazole 17.
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Nevertheless the [3+2]-cycloaddition reaction with 6 and dimethyl
acetylene dicarboxylate .instead of methyl propiolate produces the
true phosphorylating pyrazole (15: OMe instead of Ph and COZMe

instead of CH-Pyrazole). Alcohols, amines and hydrazines are phos-
phorylated without complications to the corresponding phosphates;
2-aminoethanol is selectively phosphorylated at the more nucleo-

philic amino group.
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