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A General Route to Pentaco-ordinate Amino(oxy)- and Diamino(oxy)-phosphoranes
from Azido-compounds and Phosphorus(iir) Reagents

By J. I. G. CADOGAN,* IAN GosNEY, EL1zABETH HENRY, THOMAS NAI1sBY, BARRY Nay, NEVIN J. STEWART,
and NEeIL J. TWEDDLE

(Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh EH9 3]])

Summary Bifunctional azido-compounds such as benzo- phenylhydrazone, {#rans-1-azido-2-hydroxycyclohexane,
hydroximic azide, wa-azidobenzaldehyde 2,4-dibromo- 2-azido-1-phenylethanol, 2-azidobenzyl alcohol, o-azido-
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a(l); n =2, 91%, mp. 123—124°C, § — 19- 26 [allSrefer to.
s1p (CDCly) p.pom.]; n =3, 97%, m.p. 109°C, & — 34-99,
bAr—24Br$CH,,96/ m.p. 164—166 °C, 5 — 40-33. <619,

m.p. 71—73 °C, § — 44-67. 4 60%, m.p. 37—39 °C, 3 — 40-14.
©85%, m.p. 103—105°C, & — 42-56. !84%, m.p. 45—47°C,
8§ —3691. 8(2); Ar=R="Ph, =2, 899 mp. 88°C
(decomp.), 8 — 29:7; Ar = R = Ph; n=3, 967 m.p. 94 °C
(decomp.), § — 45:6; Ar = Ph, R = H n-2 61/ m.p. 84—
86 °C (decomp.), § — 25-4; Ar = Ph, R = H, n = 3, 829, m.p.
87 °C (decomp.), 8—411 Ar = p-BrCH,, R=H, n =2,
71%, m.p. 85 °C (decomp.), § — 25-3; Ar = p-BrC,H,, R = H,
n = 3, 8569, m.p. 105 °C (decomp.), 8—408 Ar = p-MeOC, H,,
R=H, n =2 73%, m.p. 99 °C {decomp.), 8 — 25:6; Ar = p-
MeOCH,, R=H, n=3 74%, mp. 102°C (decomp.),
8 —41-2; Ar = p-PhC,H,, R=H, » =2, 859, m.p.
(decomp)., § — 25-5. l!61"/ m.p. 95—98 °C, § — 44-46.
m.p. 137—141°C, § — 39-03.
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aniline, and a-azidoacetophenones react with a variety of
phosphorus(111) reagents to give pentaco-ordinate amino-
(oxy)- and diamino(oxy)-phosphoranes.

WE report a synthesis of some new pentaco-ordinate
phosphoranes by reaction of aliphatic bifunctional azides
with organophosphorus(111) reagents. The general reaction,
which proceeds via the formation of the iminophosphorane
function followed by intramolecular cyclisation viz addition
to the P=N group (Scheme), is exemplified as follows:
addition of benzohydroximic azide (3-08 mm. 1) in ether to
2-phenyl-1,3,2-dioxaphospholan (327 mmol) in ether at
room temperature under nitrogen, followed by removal of
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solvent after 24h gave 2,2-ethylenedioxy-2-phenyl-2,3-
dihydro-4-phenyl-1,3,5,2-oxadiazaphosph(v)ole (1; # = 2;
919, ; Table, footnote a).f Further phosphoranes similarly
produced are listed in the Table. That the reaction is
capable of extension follows from our preliminary obser-
vation of 3P resonances characteristic of phosphoranes
(large negative shifts) in reactions of «-azidoacetic acid,
a-azidoacetamide, and a-azidophenylacetic acid, with a wide
series of cyclic and acyclic phosphorus(1ii) reagents. The
general reaction is thus complementary to the reaction of
w-amino-substituted phosphites with phenyl azide to give
amino(oxy)phosphoranes.?

The isolation of phosphoranes such as the 2,2-ethylene-
dioxy-2-phenyl-2,3-dihydro-4-phenyl-1,3,2-oxazaphosph(v)-
oles (2; » = 2; Table, footnote g) from 2-azido-ketones and
2-phenyl-1,3,2-dioxaphospholan is of interest because
reaction? of triphenylphosphine with the related azido-
ketones, e.g. a-azidoacetophenone, does not give an isolable
phosphorane; reaction at high temperature gives instead
1,4-diphenylpyrazine.

(Received, 27th October 1978; Com. 1152.)

+ All isolated phosphoranes had the expected elemental analyses and mass spectra.
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