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ANCHIMERIC ASSISTANCE AND SELECTIVITY IN DIETHYLAMINO GROUP TRANSFER FROM METALS
TO PHOSPHORYL CENTRES
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Department of Chemistry, University of Pretoria, Pretoria 0002, South Africa

Summary: Diethylamides of Ti(IV), Mn(II), Sn(II) and Sn{IV) are inert towards diethyl
benzyTphosphonate, but react easily with diethyl a-hydroxybenzylphosphonate with the exchange
of one or two Et0 groups at phosphorus for diethylamino groups.

We have recently found that dialkylamides of elements such as Ti(IV),1 Mn(II),2 and Sn(II)
or Sn(IV)3 are capable of displacing the alkoxy {or aryloxy) substituents at the phosphoryl
centre by a dialkylamino group (eq. 1).

"’lp/o M(NRZ)I‘I "‘lp/o («])
7 Sir,
R = alkyl, ary]; = alkyl; M = Ti(IV), Mn(II}, Sn(II}, Sn(IV)

Reaction (1) proceeds with various degrees of selectivity, depending on the nature of the
aminating reagent, M(NR') and the substituents in the phosphoryl substrate.

We have found that d1ethy1am1des of a11 three elements, i.e. T1(NEt2)4, (l),] Mn(NEtz)z,
(2), Sn(NEtZ)Z, (_)4 and Sn(NEt2)4, (4) are completely unreactive towards dialkyl phosphonic
esters, such as diethyl benzylphosphonate (5), even after 16 h at 50°c.

(1 - (%)
PhCH2P(0)(OEt)2 ——> no reaction (2)
(5)

In contrast, diethyl a-hydroxybenzylphosphonate (§)7 reacts easily with reagents (1) - (4)
giving, depending on the reagent, the product of the exchange of one (product Z?) or two
{product §?) ethoxy groups in (6) for the diethylamino group(s). The results of these reactions
are summarised in the Scheme.

Scheme
(Et,N) P/ Ph
Et0 0 (2) 40 (1) )2 ~
P (Et0),PZ_ph 5 OH
EtNT Y R.T., 2 h 2~ 40°C, 18 h (8) (65%)
OH oH
(7) (75%) (6) v S& or (4) a
: (7) + (8)

(3) gave (7) and (8) in a 1:4 ratio, while (4) gave (7) and (8) in a 4:1 ratio.

These ratios were unchanged in the presence of the excess of 5n reagent.
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In view of the inertness of a simple phosphonic ester such as (5) (eq. 2) it is obvious
that the a-hydroxy group in (6) promotes the exchange of an ester for an amino group at
phosphorus. The mechanism of this anchimeric assistance is currently under study in our lab.
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