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Summary

o-Phenylenebis(diphenylstibine) (sbsb) has been obtained from sodium
diphenylstibide and o-bromophenyldiphenylstibine. The failure of other
routes to this compound, and of attempts to prepare ethylenic distibines, are
discussed.

The coordination chemistry of antimony donor ligands has received con-
siderably less attention than that of the corresponding phosphines and arsines.
Few chelating agents containing antimony donors are known, e.g. Ph,SbCH,SbPh,
121, Ph,.SbCH.CH.CH.SbPh, [3], 0-C;H4(SbMe,)(AsMe,) [4], 0-C.H:(PPh,)-
(SbPh,) [5], 0-CcH1(SbPh,)(AsPh.) [5], and 0-CcH,(SbMe,), [6].

Here we report the synthesis of o-phenylenebis(diphenylstibine) (sbsb)
and some metal complexes, and describe some unsuccessful attempts to prepare
analogues with alkene backbones.

Experimental

Physical measurements [ 7] and mass spectra [8] were obtained as described
previously. All reactions were performed under dry nitrogen.

* For Part XV see ref. 1.
4* For correspondence.
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o-Phenylenebis(diphenylstibine) (sbsb)

(i). o-Bromophenyldichlorostibine [4] was treated with two equivalents of
phenylmagnesium bromide to yield o-bromophenyldiphenylstibine, m.p. 59°.
(Found, C, 50.0; H, 3.6. C,zgH,3SbBr caic.: C, 50.0; H, 3.3%).

A solution of sodium diphenylstibine in liquid ammonia was prepared from
diphenylchlorostibine [9] (18.3 g, 0.06 mol) and sodium (2.7 g, 0.12 mol). The
dark red stibice solution was added dropwise with rapid stirring to o-bromo-
phenyldiphenylstibine (25.0 g, 0.058 mol) in dry THF (200 ml) at —78°. During
the course of the reaction the solution was allowed to warm to —33°. When
reaction was complete the ammonia was evaporated, the milky suspension was
hydrolysed with agqueous ammonium chloride, and the ether layer dried over
sodium sulphate. Evaporation and recrystallisation from methanol, and drying
at 100°/1 Torr, produced a white powder. Yield 26%. (Found: C, 57.0; H, 3.7.
C;0H,38b, cale.: C, 57.4; H, 3.8%).

(ii). The preparation was also attempted from o-bromophenyldiphenyl-
stibine, butyllithium, and diphenylchlorostibine, by a method similar to that
used to obtain o-diphenylarsinophenyldiphenylstibine [5]. A considerable
quantity of insoluble grey solid was obtained, whilst evaporation of the ether
extract yielded a white solid (= 1 g). (Found: C, 49.8; H, 3.4%. M.p. 58°.)

(iii). The reaction of o-dichlorobenzene and sodium diphenylstibide in
THF/liquid ammonia solution was conducted in a similar manner to the
preparation of Ph,SbCH,SbPh, [2]. The reaction is very slow; when carried out
on a 0.2 molar scale taking ~ 20 h for completion. Work up vielded a white
powder (Table 1).

Altempted preparation of cis- and trans-1,2-bis(diphenylstibino)ethylene

These reactions were conducted as described in (iii) above, but with cis-
or trans-1,2-dichloroethylene in place of the o-dichlorobenzene. The products
obtained are listed in Table 1.

Results and discussion

o-Phenylenebis(diphenylstibine) (sbsb) was prepared in relatively low
yield (26%) from sodium diphenylstibide and o-bromophenyldiphenylstibine,

TAEBLE 1

REACTIONS ATTEMPTED

Reaction Product analysis (%) M.p. Identity

c a ¢o)
0-C¢H3Br(SbPh3) + NaSbPha 57.0 3.7 198-200 0-CgH1(SbPhj)a
0-C3H4Br(SbPhj) + BuL1 + Ph,SbCl 50.4 3.7 58 0-CgH4Br(SbPh,)¢
0-CgH3Cla + 2NaSbPh4° 50.6 3.7 79-81 Ph,SbOSbPh,%
0-CgH3Cl3 + 2NaSbPh,? 50.7 3.6 79-81 PhSbOSbPh3
cis-CICHCHCI + 2NaSbFh, 50.4 3.7 79 Ph;SbOSbPh3
trans-CICH2CH2Cl + 2NaSbPha 50.1 3.7 80-31 Ph;SbOSbPh;
CICH,CHCl + 2NaSbPh2 50.8 3.5 79-81 Ph,SbOSbPh,

€ 9-CgH4Cl added to stibide solution. b nverse addition. € Small quantity of unreacted starting materials.
Lit. [9) m.p. 82°. Caic. C, 50.7: H, 3.5%.
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TABLE 2

MASS SPECTRAL AND INFRARED DATA

0-CyH 4(SbPha)2 Ph;SbOSbPh>

my/e? 1 (%) Fragment mye 1(%) Fragment
626 14 C3oH23Sba 566 1 Ca13H.0Sb-O
549 23 Ca23H19Sba 4189 0.1 CgH}55b20
352 11 C1g3H)5Sb 112 3.5 Cjy2H;0Sb;;0
351 1 CigH|4Sb 352 3.5 CysH,sSb
275 641.5 Cj1aH0Sb 275 i5 C)2HoSb
273 61.5 Cj2HgSb 273 8 C;aHgSb
198 78 CgHsSb 198 51 CgHsSb

197 13 CeH4Sb 197 9 CgeH4Sb

154 100 C,aHjo 154 100 CiaHyo

153 28 CjaHo 153 19 CyiaHy

152 39 Cy2Hg 152 14 C)a2Hg

121 2 Sb 121 2.5 Sb
0-CgH4(SbPh3)2 PbaSbOSbPh»

3050 m. 1575 w, 1480 s, 14405,12505,1170m, 3050 s, 1470 s, 1433 m, 1427 s,

1150 m. 1065, 1045 w, 1000 w, 780 s, 740 s, 1325 w, 1300 w, 1170 m, 1065,

730 5,6955,680s,605m.515m, 510 m. 1058 w, 1020 m, 995 m,

450 s, 410 m. 360 w. 340 w, 250 m 7405, 7305, 6955.660s,

6305, 510s, 475 s, 140 s,
315 s, 275 w, 236 m

@ Only 121Sb peaks listed.

and was identified by analysis and mass spectrometry*. The major fragments in
the mass spectrum are listed in Table 2. An alternative preparation from
o-bromophenyldiphenylstibine, butyllithium, and diphenylchlorostibine, which
is an analogous method to that used [5] to prepare other o-C¢Hs(EPh.)(E'Ph.)
(E, E' = P, As, Sb) compounds failed. The only solid obtained from the ether
extract was a small quantity of unreacted starting material; the major product
appeared to be an insoluble grey powder. The failure of this reaction is probably
attributable to the fission of C—Sb bonds by the butyllithium, a reaction known
to occur in other systems [11, 12]. The most direct potential synthesis from
o-dichlorobenzene and sodium diphenylstibide was examined, both by addition
of the stibide solution to the dichlorobenzene and by addition in the reverse
order. This procedure was adopted since previous work has shown that excess
nucleophile causes appreciable decomposition of 0-CH;Br(SbMe,) [6]. In fact,
the same product was isolated irrespective of the mode of mixing and was identi-
fied by analysis and mass spectrometry as Ph.SbOSbPh,, bis(diphenylstibine)-
oxide. The most likely source of the latter appeared to be reaction of the di-
chlorobenzene with sodium diphenylstibide to yield tetraphenyldistibine,

which oxidises to Ph,SbOSbPh, during workup. In order to confirm this, the
reaction of 1,2-dichloroethane with sodium diphenylstibide, which is known

* o-Phenylenebis(dimethylstibine) can be obtained analogously in 30% yield.
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[9, 13] to yield Ph,SbSbPh., was performed in the same way and, as expected,
yielded bis(diphenylstibine)oxide*.

The reaction of cis- and trans-1,2-dichloroethylene was examined in order
to (a) attempt to prepare distibines with ethylenic backbones, and (k) determine
if the reaction is stereospecific, as are the corresponding reactions with diphenyl-
phosphide and -arsenide ions [14, 15]. In fact, both reactions yielded bis(di-
phenylstibine)oxide, probably via tetraphenyldistibine. Thus we conciude that,
like 1,2-dichloroethane [12], the dichioroethylenes undergo elimination rather
than substitution. Since little spectroscopic information is available on bis(di-
phenylstibine)oxide we list the mass spectral and infrared absorptions in Table
2. The proton NMR spectrum shows 2 broad phenyl multiplet at 7 2.4 (CCl,
solution). .

Metal complexes. The ligand sbsb exhibits no reaction with nickel (1) or
cobalt(1l) salis, even in solvents of very weak donor power (e.g. dichloromethane),
as expected by extrapolation from the properties of 0-C4H;(AsPh;)(SbPh;) or
Ph,SbCH,SbPh, [5]. The only palladium(iI) complexes formed, even in the
presence of a considerable excess of ligand, are the 1/1 Pd(sbsb)X, (X =Cl, Br, I,
SCN) species [ 16], which are planar Sb,X, chromophores.
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* The workup procedure used here has been successfully used to prepare numerous phosphine and
argine ligands, as well as bis(diphenylstibino)alkanes, although clearly it is not sufficiently
anaerobic to handle a compound as air-sensitive as PhqSbj.



