Polyhedron Vol. 16, No. 15, pp. 2643-2649, 1997
€ 1997 Elsevier Science Ltd

All rights reserved. Printed in Great Britain
0277-5387/97 $17.00+0.00

@ Pergamon

PII: S0277-5387(96)00602-X

Triorganoantimony(V) diorganophosphinates.
Crystal and molecular structure of
(diphenylphosphinato)(hydroxo)trimethylantimony(V),
exhibiting a polymeric chain supramolecular self-
assembly through hydrogen bonds

Cristian Silvestru,”* Anca Silvestru,® Ionel Haiduc,* D. Bryan Sowerby.,"
Klaus H. Ebert® and Hans J. Breunig®

“Facultatea de Chimie, Universitatea “Babes-Bolyai”, RO-3400 Cluj-Napoca, Romania
*Department of Chemistry, University of Nottingham, Nottingham NG7 2RD, U K.
‘Fachbereich 2 der Universitit Bremen, Postfach 330440, D-28334 Bremen, Germany

(Received 22 November 1996 ; accepted 4 December 1996)

Abstract—The reaction between R;SbCl, (R = Me, Ph) and R,PO,Na (R = Me, Ph) afforded R,Sb(O,PR),
derivatives, which were investigated by IR and multinuclear ('"H, "*C, *'P) NMR spectroscopy. Attempts to
grow crystals of Me;Sb(O,PPh,), led to colorless needles identified by X-ray diffractometry as Me,Sb(OH)
[O(O)PPh;], produced by partial hydrolysis. Coordination around the central metal atom is distorted trigonal
bipyramidal with carbon atoms of the SbMe, unit in equatorial positions and two oxygen atoms occupying
the axial positions [O—Sb—O 175.7(1)°]. The two antimony-oxygen distances are significantly different
[Sb—O(H) 1.967(3) A, Sb—O(P) 2.235(2) A}, as are the hosphorus—oxygen bond lengths in the basically
monodentate diphenylphosphinato ligand [P—O 1.528(3) A, P=0 1.490(3) A]. The molecules are associated
into polymeric chains through intermolecular hydrogen bonds between hydrogen of the hydroxo group and
oxygen double bonded to phosphorus. © 1997 Elsevier Science Ltd

Keywords: organometallic compounds ; hydroxo-organoantimony ; diorganophosphinates ; supramolecular.

In recent years inorganic and organic antimony
derivatives of dithiolato ligands [R,PS;]~ (R = alkyl,
aryl, alkoxy, aroxy) have received some attention and
the structural patterns of these compounds have been
recently reviewed [1]. However, antimony(V) deriva-
tives of oxo ligands [R,PO,]~ were scarcely inves-
tigated. Only the structures of [Cl,Sb(O,PR,)],
(R = OMe [2], Me [3]) and [C1,Sb(O,PMe,)}.O [4],
and more recently, of some phenylantimony(V)
derivatives, ie. [Ph;Sb(O,PMe,)1,0 [5], [Ph,SbCl
{O;P(CH,1);}1,0 [6], [Ph,Sb(O,PR,)O], - 2CH,Cl,
(R = ¢cyclo-CH,,, cyclo-CgH,5), PhSb,0,(0H),[0,
P(cyclo-C¢Hy )5, HO,CMe - CH,Cl, [7], were de-
scribed. In all cases these dinuclear and tetranuclear
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compounds contain bridging diorganophosphinato
moieties.

Within the frame of our interest in the structural
patterns of metal-thiophosphorus ligand complexes,
we reported on the molecular structures of monomeric
compounds Me,;Sb(S,PPh,), [8], and Me,;Sb(OSPPh,),
[9], both containing basically monodentate thio
ligands. This behavior of the thio ligands led us to
attempt the preparation of similar derivatives contain-
ing diorganophosphinato groups, i.e. R;Sb(O,PR%),.
Such compounds might also be mononuclear species
with the phosphorus ligand acting as a monodentate
moiety, in contrast to the usual bridging behavior.

We report here the synthesis and spectroscopic
characterization of the new R,;Sb(O.PR%), (R,
R’ = Me, Ph) compounds, as well as the crystal and
molecular structure of the unexpected Me,Sb
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(OH)[O(O)PPh,] derivative. The latter appears to be
the first compound of the type Me;Sb(OH)Y for
which the presence of the hydroxo group has been
proved by a single-crystal X-ray diffraction study (for
a recent survey of the literature, see [10]).

EXPERIMENTAL

The starting materials used in this work were pre-
pared according to published procedures: R;SbCl,
(R = Me [11], Ph [12]), R5P(O)OH (R’ = Me [13],
Ph [14]). Infrared spectra were recorded as Nujol
mulls using a Perkin-Elmer 983 spectrometer. 'H, '*C
and *'P NMR spectra were obtained in CDCI, solu-
tions on a Varian Gemini 300 instrument operating at
299.5, 75.4 and 121.4 MHz, respectively. Chemical
shifts are reported in ppm relative to TMS and H,;PO,
85%, respectively. Elemental analyses (carbon, hydro-
gen) were performed on a Perkin-Elmer 240B
analyser. Melting points are listed in Table 1 and are
uncorrected. Table 1 also summarizes the analytical
and other preparative details.

Preparation of bis(dimethylphosphinato)trimethyl-
antimony(V), Me;Sb(0,PMe,),

A mixture of Me,SbCl, (0.792 g, 3.33 mmol) and
Me,PO,Na (0.773 g, 6.66 mmol) in 30 cm? acetonitrile
was stirred for 2 h under reflux. The hot reaction
mixture was filtered to remove the resulting NaCl.
The colorless oily product, obtained after the removal
of the solvent in vacuo from the clear filtrate and
crystallized on standing over P,0,, in a dessicator.

Preparation of bis(diphenylphosphinato)trimethyl-
antimony(V), Me;Sb(0,PPh,),

Me,SbCl, (0.594 g, 2.5 mmol) was added to a solu-
tion of Ph,PO,Na [prepared in siru from Ph,P(O)OH
(1.09 g, 5 mmol) and NaOMe (0.115 g, 5 mmol)] in
50 cm® methanol. The clear reaction mixture was stir-
red for 2 h under reflux, when the solution became
slightly turbid. The hot reaction mixture was filtered
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and after concentration of the solution in vacuo the
desired compound deposited as colorless crystals,
insoluble in nonpolar solvents and soluble in water.

Preparation of bis(dimethylphosphinato)triphenyl-
antimony(V), Ph;Sb(0O,PMe,),

A mixture of Ph,SbCl, (0.847 g, 2 mmol) and
Me,PO,Na (0.464 g, 4 mmol) in 30 cm® acetonitrile
was stirred for 4 h under reflux. The resulting solid
product was filtered from the hot reaction mixture
and the crude solid extracted several times with ace-
tonitrile. The clear filtrate, on cooling, deposited white
crystals of the title compound.

Preparation of bis(diphenylphosphinato)triphenyl-
antimony(V), Ph,Sb(O,PPh,),

Ph,SbCl, (0.847 g, 2 mmol) was added to a solution
of Ph,PO,Na [prepared in situ from Ph,P(O)OH (0.87
g, 4 mmol) and NaOMe (0.09 g, 4 mmol)] in 50 cm’
methanol and the reaction mixture stirred for 2 h
under reflux, when the solution became clear. The
reaction mixture was cooled to room temperature and
then kept overnight in the refrigerator. Colorless crys-
tals deposited and were filtered off (0.75 g). A further
crop of crystals (0.65 g) was obtained when the solvent
was gradually removed under vacuum. The com-
pound was recrystallized several times from methanol
to remove the resulting NaCl.

X-Ray crystal determination of Me,Sb(OH)[O(O)
PPh,]

Molecular formula/asymmetric unit C,;H,,0,PSb,
M =401.0, monoclinic, space group P2,/c,
a=164502), b=28671(12), c¢=122282) A,
B =107.62(2)°, V =1662.2(3) A® F000) = 800,
Z=4,D,=1602gcm™? uMo-K,) = 1.760 mm~",
crystal size 0.5 x0.3 x0.2 mm.

Data were collected on a Siemens P4 four-circle
diffractometer at 173 K for 4362 reflections in the 26-

Table 1. Analytical data and physical properties of R;Sb(O,PRj%),

Compound %C %H
R;Sb(O,PR3), found found Yield m.p. Recryst.
R R’ Formula (calc.) (calc.) (%) (°C) solvent
Me Me C,H,,0,P,Sb 22.3 (23.8) 6.5 (6.0) 85 89-91 CHCls/n-hexane
(352.9)
Me Ph C,,H0,P,Sb 53.2(53.9) 4.0 (4.9) 80 >350 CH,CN
(601.2)
Ph Me C,H,,0,P,Sb 52.4 (49.0) 4.5(5.0) 83 213-215 CH,CN
(539.2)
Ph Ph C4H350,P,Sb 63.8 (64.1) 4.6 (4.5) 87 294-296 MeOH

(787.4)
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 mode, of which 3847 were independent reflections
(Ripy = 1.46%) and 2982 (F > 6.0a(F)) were used in
the full-matrix least-squares refinement with the
SHELXTL PLUS (VMS) [15] program system. The
structure was solved by direct methods for the anti-
mony atom and the difference Fourier synthesis
revealed the positions for the other non-hydrogen
atoms. All non-hydrogen atoms were refined aniso-
tropically, the hydrogen atoms of the phenyl rings
were calculated as a riding model with fixed isotropic
U, the hydrogen atoms of the methyl groups and the
hydrogen of the hydroxo group were calculated in
found positions with free isotropic U. An absorption
correction was not applied. The final R values are
R=284% and wR=341% (R=4.18% and
wR = 3.82% for all data) with weights w™'=
6°(F) +0.0004F%; Goodness-of-Fit = 1.18. Residual
electron density from a final difference Fourier syn-
thesis was in the range of —1.18 to 0.63 eA >,

RESULTS AND DISCUSSION

Bis (diorganophosphinato) triorganoantimony(V),
R;Sb(O,PR5%), (R, R’ =Me, Ph), were prepared
according to eq. (1), by reacting triorgano-
antimony(V) dichlorides with the sodium salt of the
appropriate diorganophosphinic acid :

R,SbCl, +2NaO,PR; —»R;Sb(0,PR}), +2 NaCl
1)

The compounds are white, crystalline solids, all
soluble in chloroform. The trimethylantimony(V)
derivatives were also soluble in water; moreover
Me,Sb(O,PMe,), appeared to be hygroscopic and
should be stored under a dried inert atmosphere.
Elemental analyses (C, H), melting points, yields and
recrystallization solvents are listed in Table 1. All com-
pounds were investigated by IR and multinuclear
NMR spectroscopy.

Important infrared bands for the new compounds
are summarized in Table 2. The assignments were
made using literature data and comparisons with spec-
tra of the starting materials. The geometry of the
Me;Sb unit in the Me;Sb(O,PRY), derivatives is very
likely to be planar (D,, point group for the C;Sb
fragment) since only one band at ca 580 cm™'
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(assigned to the asymmetric antimony—carbon stret-
ching vibration) was observed. Additionally, a med-
ium-strong absorption at ca 860 cm ! was assigned to
the C—H rocking vibration of the Me,Sb fragment.
Both trimethyl- and triphenylantimony(V) dior-
ganophosphinates show strong absorptions in the
1200-1100 and 1060-950 cm~' regions, which were
assigned to asymmetric PO, and symmetric PO, stret-
ching vibrations, respectively. No absorption bands
assignable to hydroxy groups were observed in the IR
spectra of these compounds.

'H, '*C, *'P NMR data for the R;Sb(O,PR}), are
summarized in Table 3. In the 'H NMR spectra all
compounds contain characteristic resonances for
organic groups bonded to antimony and to phos-
phorus atoms. The proton resonances of the methyl
groups, as well as the ortho protons in the phenyl
groups attached to phosphorus are always split into
two components of equal intensity due to phos-
phorus—proton coupling. For the trimethyl-
antimony(V) derivatives, only singlet 'H and "“*C
resonances were observed for the methyl groups
bonded to antimony, consistent with their equivalent
arrangement in a planar SbMe; moiety as suggested
by the infrared spectra. The 'H and '*C NMR spectra
of the triphenylantimony(V) derivatives also showed
only one set of resonances for the carbon atoms of the
phenyl groups attached to antimony, suggesting their
equivalence on the NMR time scale. All R;Sb(O,
PR%), compounds showed a single sharp *'P res-
onance with carbon satellites, which supports the
equivalence of the two phosphorus atoms in these
molecules. This might be a consequence of the
absence, in solution, of any secondary interactions
between the oxygen atoms doubly bonded to phos-
phorus and the Sb atom, thus allowing free rotation
around the Sb—O bonds. It should be mentioned here
that for some triorganoantimony(V) dicarboxylates,
weak intramolecular interactions between Sb and the
carbonyl O atoms were established in solid state by
X-ray diffractometry [c¢f Sb---O(=C) in Ph,Sb
(O,CCH,),: 2.779(4) A [16]; Ph,Sb(0,CC.Hy),:
2.70(2) and 2.81(2) A [17]; Me,Sb(O,CC,H,S-2),:
3.066(7) and 3.093(7) A [18]], which led to distortion
of the basically trigonal bipyramidal coordination at
antimony.

Subsequent attempts to grow X-ray quality crystals

Table 2. Infrared data for R,Sb(O,PR%), derivatives (in cm™')

Compound
R R’ vs(PO,) v(PO,) p(SbCHj;) v,(SbC;)
Me Me 1170s,br 1002s,br 866s,br 584m
Me Ph 1191vs, 1165vs, 1060s, 1038s, 852mw 574s
1139s, 1129s 1019m
Ph Me 1116s 1047ms, 1030s
Ph Ph 1202s, 1164m, 947s,br

1125m, 1110m
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Table 3. 'H, “C and *'P NMR data for R;Sb(O,PR}), derivatives

Compound
R R’ Chemical shifts (J, ppm) and coupling constants (J, Hz)
Me Me 'H 1.24d [12H, P-CH,, *J(PH) = 13.9]; 2.00s (9H, Sb-CH,)
BC 15.12s (Sb-CH3;) ; 18.73d [P-CHs, 'J(PC) = 94.8]
ip 42.45 ['J(PC) = 95.3]
Me Ph 'H 2.05s (9H, Sb-CHy); 7.36m (12H, P-C H; meta + para) ; 7.48dd [8H, P-C H; ortho,
*J(PH) = 11.9, *J(HH) = 7.2]
BC 15.21s (Sb-CH,;) ; 128.31d [C,,, *J(PC) = 12.6]; 130.92d [Co, *J(PC) = 9.9]; 131.06s (C,) ;
136.42d [C,, 'J(PC) = 135.3]
3'p 23.25['J(PC) = 134.3)
Ph Me 'H 1.00d [12H, P-CH,, 2J(PH) = 13.7]; 7.58m (9H, Sb-C.H; meta + para) ; 8.25dd [6H, Sb-
CH; ortho, *J(HH) = 7.3, *J(HH) = 2.9]
BC 18.39d [P-CH,, 'J(PC) = 95.6]; 129.65s (C,) ; 131.80s (C,) ; 134.165 (Co) ; 139.99s (C)
p 38.9s
Ph Ph 'H 7.30m (29H, Sb-C(H; meta + para, P-C H) ; 8.06d [6H, Sb-C,H; ortho, *J(HH) = 8.0]

1BC 127.87d [C,(P), *J(PC) = 13.0]; 129.65s [C(Sb)]; 130.51s [C,(P)]; 130.95d [C,(P),
2J(PC) = 10.0] ; 131.95s [C,(Sb)] ; 134.34s [Co(Sb)] ; 135.35s [C,(Sb)] ; 136.09d [C(P),

LJ(PC) = 136.9]
ip 22.1s ['J(PC) = 136.4]

of Me,;Sb(0,PPh,), from a methanol/acetonitrile mix-
ture, without precautions to excluded moisture, led to
a crystalline product whose spectroscopic behavior
clearly indicates the hydrolytic transformation of one
phosphinato group to a hydroxo group. The IR spec-
trum of this product exhibits the strong bands charac-
teristic of the PO, group [v.(PO,) 1180vs, 1118s;
v,(PO,) 1030vs, 1011vs; 992s cm™"], but also a broad
and very strong band at 3190 cm~'. This was con-
sidered to be indicative of the presence of a hydrogen
bonded hydroxo group, and an X-ray diffractometry
study (see below) confirmed this compound to be the
partially hydrolised species Me,;Sb(OH)[O(O)PPh,].

The molecular structure of Me;Sbh(OH)[O(O)PPh,]

The molecular structure of the title compound with
the atom numbering scheme is iltustrated in Fig. 1.

Fig. 1. ORTEP-like view of the Me;Sb(OH)[{O(O)PPh,]
molecule.

Important bond distances and angles are listed in
Table 4.

The central antimony atom is in a distorted trigonal
bipyramidal coordination environment, with the
methyl carbons in equatorial positions. The apical
positions are occupied by O(1) (hydroxyl group) and
O(2) (the oxygen single bonded to phosphorus in the
phosphinato moiety). The O(1)—Sb(1)—O(2) angle
[175.7(1)°] is smaller than the ideal value of 180°, but
similar deviations were noted for carboxylato analogs,
Mes;Sb(OH)[O(O)CR], or dihydroxo derivatives,
Ar;Sb(OH), (for comparative data see Table 5).

There are no inter- or intramolecular interactions
between the second O(3) atom of the phosphinato
group and antimony atoms [the distances
Sb(lc) - O(3c) 3.897 A, Sb(lc) - - O(3a) 3.602 A, are
larger than the sum of the van der Waals radii for
Sb and O, 3.70 A [23]]. This probably follows from
hydrogen-bond formation between O(3) and a hydro-
gen atom of a neighboring molecule. The short
O(lc) - - - O(3a) distance of 2.688 A is consistent with
hydrogen bonding between these two atoms, and this
was confirmed by location of the H(1) atom of the
hydroxo group. The hydrogen bonds thus formed lead
to a chain polymer association (Fig. 2), similar to that
observed in Mes;Sb(OH)[O(O)CCHCIl,] [19]. The
resulting chain [-Sb—O—H - O=P—0—], has a
zigzag structure, a view down the polymer axis allow-
ing staggered planes formed by oxygen atoms of the
phosphinato ligands, Sb atoms, and oxygen atoms of
the hydroxo groups, to be distinguished.

The Sb—O(H) distance of 1.967(3) A is similar to
that in Mes;Sb(OH)[O(O)CCHCL,] [19], and is inter-
mediate between those for Mes;Sb(OH)[O(O)CR’)
(R’ = 1-adamantyl) [20], Mes,Sb(OH), [21], or Ph,
Sb(OH), [22], (which do not display associations
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Table 4. Interatomic distances (A) and angles (°) in Me;Sb(OH){O(O)PPh,}

Sb(1)—C(1) 2.093(4)
Sb(1)—C(2) 2.088(5)
Sb(1)—C(3) 2.088(4)
Sb(1)—O0(1) 1.967(3)
Sh(1)—0(2) 2.235(2)
P(1)—0(2) 1.528(3)
P(1)—0(3) 1.490(3)
P(1)—C(11) 1.813(3)
P(H—CQ1) 1.799(3)
O(lc)—H(lc) 0.869

0(3a) --- H{le)* 1.829

0(lc) - - - O(3a)* 2.688

Sb(lc) - - - O(3c) (intramolecular)” 3.897
Sb(lc) - - - O(3a) (intermolecular)’ 3.602

C(1)—Sb(1)—C(2) 118.5(2)
C(1)—Sb(1)—C(3) 115.8(2)
C(2)—Sb(1)—C(3) 124.1(2)
O(1)—Sb(1)—C(1) 96.1(1)
O(1)—Sb(1)—C(2) 90.3(2)
O(1)—Sb(1)—C(3) 96.4(1)
0(2)—Sb(1)—C(1) 88.1(1)
0(2)—Sb(1)—C(2) 86.9(1)
0(2)—Sb(1)—C(3) 82.4(1)
O(1)—Sb(1)—0(2) 175.7(1)
0(2)—P(1)—0(@3) 117.8(1)
0(2)—P(1)—C(11) 106.2(1)
0(2)—P(1)—C(21) 106.3(1)
0(3)—P(1)—C(11) 110.5(2)
0(3)—P(H—C(21) 110.1(1)
C(1D—P(1)—C21) 105.2(1)
Sb(1)—0(2)—P(1) 133.9(1)
Sb(1)—O(1)—H(1) 107.3

“For the atom numbering scheme see Fig. 2.

Fig. 2. Chain polymeric self-assembly through H bonding in {Me;Sb(OH)[O(O)PPh,]},.

through hydrogen bonds; see Table 5), and (2,4-
Me,CsH;);Sb(OH)I [Sb—O 1.907(2) Al [24] and
Mes;SbO - HO,SPh {Sb—O 1.894(5) A] [25] (the lat-
ter displaying substantial double-bond character). As
a result of this short Sb(1)—O(H) bond, although the

C—Sb(1)—C angles are in the range of 115.8(2)-
124.1(2)° and their sum is close to 360° i.e. 358.4°, the
Sb(1l) atom lies above the C(1)C(2)C(3) plane and
two of the axial-equatorial O(1)—Sb—C angles are
larger than 90° (Table 4).
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By contrast to the short Sb—O(H) bond, the
& distance between Sb(l) and the O(2) atom of the
- ey § 3 phosphinato group is longer [2.235(2) A] than values
aﬁ §§ ";r_(:j g9 for the typical covalent Sb—O bonds in Mes;Sb
g2 85 P éé é (OH)[O(O)CR'] (R’ = l-adamantyl) [2.121(3) A]
£ — o -3 i [20], triorganoantimony  dicarboxylates [e.g.
= % Sb—O(—C) in Me;Sb(0,CCH,S-2),: 2.136(6) and
2.124(6) A] [18] or Me,Sb[O(S)PPh,], : [2.114(5) and
2.107(5) A [9]. On the other hand it is close to the
values observed in Mes;Sb(OH)[O(O)CCHCl,]
[Sb—O(—C) 2280(3) A [19], or [Ph,Sb
. Sana (0,SC,H,0H-2)],0 [2.276(4) A] [26], for which some
) . 2 SE5 ionic character was assumed. In the title phosphinato
% = & =°3a derivative, an increase in the ionic character might
= v = § gooo be also suggested by the axial-equatorial O—Sb—C
§ < da angles (Table 4) [the Sb atom is displaced from the
g =% C(1)C(2)C(3) plane towards the hydroxo O atom].
2 This is consistent with a certain tendency for the Sb(1)
g atom to achieve the tetrahedral geometry of a hyd-
© roxostibonium cation in the ionic structure [Me;Sb
g OH] *[O,PPh,]".
2 < In the diphenylphosphinato group, the phosphorus-
g QTE Ssa oxygen distances can be clearly assigned to single
= %g = a ,:]: 351 P—O [P(1)—0O(2) 1.528(3) A] and double P=0
=8|l = & (—T 5\“ gl [P(1)—O(3) 1.490(3) A] bonds as found in the free
g18i=g = gaag acid, Ph,P(O)OH, which is also associated into poly-
% %’ K - § meric chains through —O—H - -- O==P-—hydrogen
z g = bonds [P—O 1.526(6) A and P=0 1.486(6) A] [27].
= Several authors have reported the isolation of com-
% pounds formulated as hydroxo derivatives
% R,Sb(OH)Y, but most of them were found to be dinu-
B clear species of the type [R;SbY],O in solid state,
.g ;? although IR evidence was obtained in favor of the
g % . §, cs mononuclear hydroxo form in solution [28,29].
£ 20 — e TR
g % 5 g % z 5 S¥% 2R;Sb(OH)Y — R;Sb—O—ISbR3 +H,0
= = afcox
MR v
Q %28 -— O\ 00 A B
E 4 - (solution) (solid state)
2| =
% g It was suggested that bulky organic groups on anti-
g £ mony or bulky Y ligands might stabilize the hydroxo
S . = form A in solid state too [29]. For example, in the
‘; E ~ é’ﬂ carboxylato series, R3Sb(OH) (O,CR"), ogly two com-
< a ScZ| 8 pounds, both containing bulky mesityl groups
= < T8 8.8 = | = attached to antimony, have been characterized by X-
= 2l 2857 T %" ray diffractometry: Mes;Sb(OH)[O(O)CCHCL,),
A g 2 d°9% %%Sg £ which is associated into polymeric chains through
g 2RE 2 intermolecular hydrogen bonds of the type
S = —O—H:---0=C— [19], and Mes;Sb(OH)
= ; [O(O)CR’] (R” = l-adamantyl), which is monomeric
g probably as a result of the bulky carboxylato ligand
=z [20]. The role of the hydrogen bonds in the sta-
- & bilization of the form A in solid state was not yet
>|T s . definitely confirmed. Two other interesting cases
- = Q0 T % should also be noted. Thus, the compound formulated
Il >|< T oU é % Ea as (2,4-Me,C¢H,);Sb(OH)I is in fact a stibonium salt
S 38 _,L _L é é g with hydrogen bonds between the OH group and I~
O ii T 22 ax [24] while the product of the reaction between
n «woOoLoUC Mes;Sb(OH), and PhSO;H was described as the first
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solid hydrogen-bonded adduct of a triorgano-
antimony oxide with an acid [25]. The phosphinate
Me,Sb(OH)[O(O)PPh,] provides an example of a
solid-state stable hydroxo-antimony(V) derivative of
the type R;Sb(OH)Y, which does not require bulky
organic groups on antimony. Moreover, this is the
first example in which a diorganophosphinato group
does not act as a bridge between two antimony atoms,
but is basically monometallic monoconnective (mono-
dentate), the structure being stabilized through
—Sb—O—H - - - O==P—hydrogen bonds.
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