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Trichlorodiorganoantimony(V) compounds, R2SbClB, in which the antimony 
atom is part of a heterocyclic ring have been svnthesized. They have been converted 
into the corresponding tetramethylammonium tetrachlorodiorganoantimonates, 
[RzSbCIJ [Me,N]‘, which are hexacoordinate diorganoantimony(V) species in 
which the antimony-carbon bonds are forced into a c&position. 

5,5,5-Trichlorodibenzostibole, lO,lO,lO-trichlorophenoxantimonin, 5,.5,5- 
trichloro-5,lOdihydrodibenz[b, e]antimonin and 5,5,5-trichloro-lO,lldihydro- 
fiN_dibenzo[b, flstibepin have been prepared by chlorination of the correspond- 
ing heterocyclic chlorodiarylstibines. Heterocyclic trichlorodialkylantimony(V) 
compounds have been prepared by a reaction sequence involving the chlorina- 
tion of the corresponding heterocyclic distibines. Treatment of l-methylstibo- 
lane (1-methylstibacydopentane) or f-methylantimonane (l-methylstibacyclo- 
hexane) with sodium in liquid ammonia results in the almost exclusive cleavage 
of the antimony--nethyl carbon bond to give sodium antimonides, which on 
treatment with l,%li&loroethane give the corresponding heterocyclic distibines, 
l,l’-bistibolane and l,l’-biantimonane. Upon treatment with sulphuryl chloride 
in a l/3 molar ratio these heterocyclic distibines give 1,1,1-trichlorostibolane 
and l,l,l-trichloroantimonane, respectively. The trivalent heterocyclic mono- 
chlorostibines l-chlorostibolane and lchloroantimonane have been prepared 
analogously by reaction of the corresponding distibines with sulphuryl chloride 
in a l/l molar ratio. 

* For Part XV see ref. 1. 
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Complexes of the types [ck-R&bClJ [Mea]’ were readily obtained from 
the l/l reaction of compo-unds cis-R.$3bC13 with tetramethylammonium chlo- 
ride, but the seven-membered heterocyclic antimony compotid 5,5,5-tichloro- 
I0,11-dihydro-5H-dibenzorb, ffstibepin is unreactive because of steric hin- 
drance around the antimony atom. The complexes f(CH,),SbCl$ [MeaN]+ 
(n = 4, 5) decompose slowly in methanol with formation of [Sb&l,] 3- 
IMeN3’. 

IR data of the various compounds are reported. 

Introduction 

Among the various types of organoantimony(V) compounds, R,SbXs _-n 
(g= l-5), those of the type R3SbX2 have received most attention. Until recent- 
ly little was known about the chemistry of diorganoahtimony(V) compounds 
R,SbX3, and only the synthesis of a few diarylantimony(V) derivatives had been 
reported [2,3]. Dialkylantimony(V) compounds were considered to be thermally 
unstable. MezSbC13 and Me,SbBr,, the only compounds which had been isolated, 
were found to undergo a gradual decomposition at room temperature into halo- 
dimethylstibine and methyl halide [4]. 

Recently, the study of the coordination chemistry of diorganoentimony(V) 
compounds has opened a new and fertile field of organoantimony(V) chemistry 
(see refs. 5 and 6 and references cited therein). A synthetic sequence which 
makes the kihalodielkylantimony( V) starting materials more easily accessible 
has recently been reported [I’]. As a result of the presence of three electronegal 
tive halogen atoms the antimony atom in trihalodiorgancantimony(V) com- 
pounds exhibits significant electron-acceptor properties. In the presence of 
Lewis bases [6] and of anionic mono-, bi- and tridentate ligands [5,6,8-111 
thermally stable hesacoordinate diorganoantimony(V) complexes are easily 
fornied. The stereochemistry and bonding in such compounds has been inten- 
sivel? studied. The results clearly indicate that the organic groups R in general 
.occupy trans-positions. 

So far, it has been generally accepted that trihalodiorganoantimony com- 
pounds themselves possess a trigonal bipyramidal geometry, in which the two 
organic groups R together with one halogen atom occupy the equatorial posi- 
tions [Ia]. Beattie et al, j13], however, recently suggested that in fzichlorodi- 
methylantimony, Me2SbC13, the acceptor activity of the antimony atom might 
be sufficient to induce hexacoordination through the formation of a dimeric 
species containing bridging chlorine atoms. A redetermination of the molecular 
stru&ure of fzichlorodiphenylantimony, Ph,SbC13, recently revealed that di- 
merit units containing bridging chlorine atoms are present in the crystalline 
state [14]. The antimony atoms are hexacoordinated in a transdiphenyl t&a- 
chloro configuration. In view of these data the presence of dimeric units of 
tzichlorodimethylantimony in the crystalline state is regarded to be quite 
likely, although in solution (beniene and other solvents) the compound appears 
to be monomeric [E&16]. As part of a series of “‘Sb Mijssbauer studies on di- 
organoantimony(V) compounds Bertazzi et al. [17,18] have studied the M%s- 
bauer spectrum of trichlorodimethylantimony. The data point to a hexacoor- 
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dinate structure with trans-dimetbyl groups and bridging chlorine atoms. In a 
recent ‘*‘Sb Massbauer study on hexacoordinate antimony(V) compounds 
Pebler et al. 1191 have reached the same conclusion. 

Little Wornration is available concerning hexacoordinate diorganoantimony- 
(V) compounds in which the organic groups R occupy &-positions. Although 
d_ihaIodiarylantimony(V) P-diketonate complexes have a tmnsdiaryl structure 
in the solid state, cis-hens-isomerism is observed in solution [ 5,6,20]. Recent- 
ly, we reported on a few compounds of this type in which as a result of geo- 
metric constraints the aryl groups are forced into a cisconfiguration [ 5,211. W, 
IR and PiMR spectroscopic measurements did not allow a definite assignment 
of the structure of dichlorodiphenylantimony oxinate in solution to be made 
[22]. Ruddick and Sams [23] have recently assigned a cisconfiguration to this 
compound in the solid state on the basis of l”Sb Miissbauer spectroscopy. 

The paucity of data for c@diorganoantimony(V) compounds has led to the 
present work. A series of heterocyclic trichlorodiorganoantimony(V) com- 
pounds has been synthesized in which the antimony--carbon bonds are forced 
into a &-position. The corresponding tetrachloroc&diorganoantimonate salts 
[cis-RzSbCLJIMelN]+ have also been prepared. The various compounds have 
been investigated by infrared spectroscopy in the solid state -and by PMR spec- 
troscopy in solution. A 1 *%b Mossbauer spectroscopy study of these com- 
pounds will be reported separately 1241. 

Results and discussions 

cis-Diaarylantimony( V) compounds 
F37e previously described the synthesis of a series of heterocychc chlorodiaryl- 

stibines by the treatment of the corresponding hetezocyclic dimetbyltm(IV) 

axm i SbC13 - arbm i Me2SnC12 

dSnb4e I 
(1) Cl 

(x = O,S,SO,, CH, or CH,Ci+,) (I?) 

compounds with antimony trichloride [25]. A number of these chlorostibines 
have now been convertti into the corresponding tichloro c&diarylantimony(V) 
compounds by treatment with sulphuryl chloride in dichloromethane. 

( X = 0. CH2 , CH,CH,) 
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~ecom~~~te~ethylammossdlts ofthese compogxlsasweUasof 
the @reviously reported 5,5,5=trichlorodibenzostibole(~, X = -1 [26l. were ob- 
tained with one exception (III, X = CH,CH,) upon.addition of stoichiometrk 
amounts of tetramethylammonium -chloride in methanol to a solutioti.of the 
hetekocyc$ic trichforo&.s-diarylantimony(V)~compounds in dichloromethane, 
which leads to immediate precipitation. The seven-membered heterocyclic tri- 
chloro4s4iarylantimony compound (III, X = CH2CH2) appeared to be uu- 
reactive. Steric hindrance around the antimony atom inhibits complex forma- 

el 

!EE) 

cx= - ,O or CH2) 

tion. The compounds were isolated as colourless solids. Melting points and ana- 
lytica3 data are given in Table 1. 

cis-Dialiiylanfimony(V) compounds 
Earlier we described a convenient route to the synthesis of trichlorodia.lkyI- 

antimony(V) compounds which involves the chlorination of tetraalkyldistibines 
with sulphuryl chloride 171. The tetraaU@distibine starting materials are easily 
made by sodium cleavage of trialkylstibines in liquid ammonia followed by re- 
action v&h dichloroethane [7]. The same reaction has now been successfully 
applied to the synthesis of heterocyclic trichloro-&+dialkyIar&imony(V) com- 
pounds. 

Upon addition of I-methylstibolane (I-methylstibacyclopentane) (Va, n = 4) 

TABLE 1 

PIiYSICAL AhW AK_ALYTICAL DATA FOR SOME HETEROCYCLIC T2ICHLORO&s-DIARYL 
ANTIMONY(V) CObIPOUNDS AND CORRESPONDING TZTRAbIETHYLAblb~ONIUM TETRA- 
Cz!.LOROANTIMO?s_~TES 

Compound X M.3. Analyses fetid (calcd.) <%I) 

c”o 
C H a 

ma - 

IIIC CQ 

IIId CHzCH2 

IQ% - 

IVb 0 

rvc CHz 

140-142 (dec.) 

>135 (deC.) 

>270 (dec.) 

>270 (dec.) 

200 (dec.) 

250 (dec.) 

37.34 
(37.90) 
39.31 

(39.59) 
41.27 

(41.15) 
39.39 

(39.24) 
37.39 

(37.99) 
40.82 
(4@.52> 

2_21 
(2.12) 
2.78 

(2.55) 
327 

(2.96) 
4.15 

<4.08) 
4.07 

(3.98) 
4.63 
(4.40) 

28.24 
(27.97) 
26.78 

(26.97) 
25.65 

(26.04) 
28.49 

(28.96) 
28.19 

(28.03) 
27.81 

(28.14) 
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+ 2Na 
NH3 iiq 

(CH2),, SbNa + f MeH + NaNH2 

Cl Ci-J&H$l - (CH,), -!- CH2= CH2 f 

1 
+ sop* - SbCi + 502’ 

-. 
3 so,ci, - i (CH21n c/x + 3 so2 f 

UmI) 

tn I 4 or 5) 

or 1-methylantimonane (l-methylstibacyclohexane) (Vb, n = 5) (cf. ref. 1) to 
a solution of sodium in liquid ammonia in a l/2 molar ratio, almost exclusive 
cleavage of the antimony-methyl carbon bond occurs to give the corresponding 
sodium antimonides. Reaction with 1,2ciichloroethane affords the correspond- 
ing distibines, l,l’-bistibolane (Via) and l,l’-biantimonane (VIb). The PMR 
spectra of benzene solutions of the crude reaction products show the presence 
of traces of contaminants which contain methyl groups bound to antimony. 
Obviously, these products have been formed as a result of a side reaction in 

which antimony-carbon ring cleavage has taken place to a minor extent in the 
formation of the sodium antimonides. Distillation at reduced pressure affords 
l,l-bistibolane as a yellow high-boiling liquid which solidifies to an orange-red 
solid, m.p. 4eGC, and ~2 ,I-biantimonane as a yellow high-boiling liquid 
which solid&es to a yellow solid, m-p. 31-32°C. Upon reaction in dichloro- 
methane solution with sulphuryl chloride in l/l and l/3 molar ratios these 
heterocyclic distibines are converted into l-chlorostibolane (VIIa), I,l,l-tri- 
chlorostibolane (Vma), lcbloroantimonane (VI%) and l,l,l-trichloroanti- 
monane (VIIIb), respectively. 

The trivalent monochlorostibines, l-chlorostibolane and l-chloroantimonane 
appear to be air-sensitive, thermally stable, high boiling, pale-yellow liquids 
which soIidify at room temperature to low-melting yellow solids. The penta- 
valent trichloro derivatives appear to be colourless solids. The five-membered 
heterocyclic compound 1,1,X-tichlorostibolane gradually becomes dark-brown 
at room temperature. The six-membered heterocyclic compound l,l,l-trichloro- 
antimonane, on the otbez hand, appears to be remarkably skble at room temper- 
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TABLE 2 

PHYSICAL AND ANALYTICAL DATA FOR SOhXE HETEBOCYCLIC cis-DIALKYLANTIMONY 
COMPOUNDS 

Compound B-p. 

c Cl-) 

M.p. Analyses found (cakd.) (%) 

ec, - 
C Ii Cl N sb 

VI2 
n=4 
v-I-0 
n=5 
VIIa 
n=+ 
v-n-b 
?l=5 
VIIIS 
n= 4 
VfIIb 
i-Z=5 

Ixa 
n=4 
Ixb 
n=5 

93-97/0.04 46-47 

12O-l24/0.06 31-32 

5510.08 33-34 

58-59jO.l 35 

0 16.90 2.98 
(16.89) (2.81) 

103-115 20.46 3.59 
(dec.) (2014) c3.38) 

120 24.50 5.26 
(dec.) (24.40) (5.12) 

130 26.53 5.59 
(dec.) (26.50) (5.44) 

16.45 
(16.61) 
15.32 

(15.60) 
35.55 

(37.47) 
35.15 

(35.66) 
35.93 

(36.01) 
34.54 

(34.77) 

68.36 
(68.46) 
62.47 

(63.45) 
57.36 

(57.08) 
62.97 

(53.56) 
42.52 

(42.85) 
40.78 

(40.82) 
3.49 30.85 

(3.56) (30.91) 
3.29 30.39 

(3.43) (29.85) 

a Decomposes gradually at room temperature. 

ature. A pure sample is obtained by recrystallization from petroieum ether 
(60-80°C). However, prolonged heating in refluxing petroleum ether (60-80°C) 
producesan unidentified purple-brown solid. 

Treatment of freshly prepared l,l,l-trichlorostibolane and l,l,l-trichloro- 
antimonane in methylene chloride with tetraznethylammonium chloride in meth- 
anol results in precipitation of the corresponding tetrachloroantimonates (IX). 

3 

EmI) m3 

At room tempera&e these complex salts are fairly stable in contact with air, 
but slowly decompose on storage. Interestingly, after several weeks hexagonal 
colourless crystals were deposited in very low yield from the methanol solution. 
These were characterized by X-ray analysis * as the complex salt [Me,N&+ 
[Sb&19j3-. This compound has previously been obtained from the reaction of 
tetramethylammonium chloride with antimony trichloride 121-J. 

Physical constants and analytical data of the stibolane and antimonane deri- 
vatives (-VI-IX) are presented-in Tab-le 2. 

IR spectra of the cisdiorganoantimony(V) compounds described in this paper 
have been recorded in the 4000-200 cm-’ region. Antimony--carbon and anti- 
mony--chlorine stretching vibrations, which may protide information-about the 

* Vie thank Dr. K.3. Rapt, University of Dortmund. BBD. for carrying out the X-ray siructure aa&es. 
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T_4BLE 4 

RELEVANT INFRARED STRETCHING FREQUFBCIJZS FOR SOME HFZFZROCYCLIC tip-DIALKYL-‘ 
ANTIMONY(V) COMPOUNDS JiN THE 600-200 cm-’ REGION = 

(=H,b SbCIx [ >,cq- [Me&J’ [CH I 

Eizbb ixa l2b 

575m 
550m 

460m 460mw 
4OIUS 

1 
I @b-C) 

462m 
435w (sh) : v(Sb-C); heterocyclic ring vibr.? 

370s 
310 @.!a) 
295& 
280 (s.?l) 

325~s 
285 (sh) 
265vs 

355w 
300-250~ (br) 1 v(Sb-Cl) 

250 (~3) ? 

225s 220s 1 
210s 210s 2 6 (Sb-Cl) 

a S~ec”-ra refer to Nuiol mulls. unless otherwise &ted. b KBr pellets. 

mutual positions of the various atoms bound to antimony, are expected to oc- 
cur in the 6OQ-200 cm-’ region. The absorption bands in this region are listed 
in Tables 3 and 4. Tentative assignments have been made on the basis of a com- 
parative study of the IR spectral data of 2 series of diorganoantimony(V) com- 
pounds (see refs. l&11-13,16,20,22,28). 

Comparison of the IR data of the heterocyclic trichloro-cis-diarylantimony- 
(V) compounds (cis-RzSbCla, II&, IIIc) with those of the corresponding com- 
plexes with tetramethykmmonium chloride ([ck-R,SbCl,J- [Me,N]‘, IVa, NC) 
does not reveal the frequency decrease of v(SbC1,) modes which is expected to 
occur upon expansion of the coordination number of antimony from five to 
six <see Table 3). This effect is observed in the corresponding heterocyclic cis- 
dklkylantimony(V) compounds (VIIIb and IXb, see Table 4). The IR spectrum 
of l,l,l-trichlorozntimonane (VIIIb) shows strong adsorption bands centered 
at 370 and 295 cm-‘, which may be assigned to Y(Sb-Cl) equatorial and 
v(Sb--Cl,) apical, respectively. However, definite choice between a five-coordi- 
nate trigonal bipyramidal species in which the antimony-carbon bonds to- 
gether with one antimony-chlorine bond occupy the equatorial positions,and 
a hexacoordinate dimeric species containing bridging chlorine atoms can not be 
made. 

33xperimental 

All reactions were carried out under dry, oxygen-free nitrogen. Liquids were 
handled by the syringe technique_ IR spectm, in the 4000-200 cm-’ region, 
were run by a Perkin-Elmer Mod. 577 instrument, in Nujol mulls (KBr and/or 
polyethylene windows) or in KBr pellets, PMR spectra were recorded using a 
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Varian Associates HA 100 NMR spectrometer. 
Elemental analyses were carried out by the Element Analytical Section of 

the Institute for Organic Chemistry TN0 under the supervision of Mr. W.J. Buis. 
Compounds have been numbered as indicated in Tables l-4. 

Preparation of 5,5,5-trkhlorodibenostibole (IIIa, X = -) and tetramethylam- 
monium 5,5,5,5-teetmchforodibenzosti~bokate (I%, X = -) 

Orange-yellow 5,5,5-trichlorodibenzostibole (0.60 g), prepared as described 
by Hellwiikel and Bach [26], was dissolved in 25 ml of methanol acidified with 
a few drops of 4 N HCI, and a solution of 0.25 g of tetrame~&ylammonium 
chloride in 25 ml of methanol was added dropwise. A colourless solid precipi- 
tated immediately. Recrystallization from methanol afforded 0.35 g of tetra- 
methylammonium 5,5,5,5tetrachlorodibenzostibolate (m-p. 270-275”C, dec.; 
yield 45%). 

Preparation of lo,1 O,lO-trichlorophenoxantimonin (IIIb, X = 0) and tetra- 
methylammonium lo,1 OJOJO-tetrach!orophenoxantimonate (Wb, X = 0) 
- A solution of 0.2 g of 10chlorophenoxantimoni.n [22] in chloroform (20 ml) 
cooled at 0°C was chlorinated by the dropwise addition of an equimolar amount 
of sulphuryl chloride. Evaporation of the solvent afforded lO,lO,lO-trichloro- 
phenoxantimonin as a yellow-greenish oil which was converted into the corre- 
sponding tetramethylammonium 10,10,10,10-tetrachlorophenoxantimonate 
by treatment of a chloroform solution (15 ml) of this product with an equi- 
molar amount of tetramethylammonium chloride in methanol (IO ml); 0.18 g 
of the colourless tetramethylammonium salt separated immediately (m.p. 
2OO”C, dec., yield 64% based on lo-chlorophenoxantimonin). 

Preparation of 5,5,5-trichloro-5,10-dihydrodibenz[b, ejantimonkr (IIIc, X = CH,) 
and tetramethylammonium 5,5,5,5-tetrachloro61 O-dihydrodibenz[b, e]anti- 
moninate (IVc, X = CH,) 

i\, solution of 0.8 g of 5chloro-5,10_dihydrodibenz[b, e]antimonin (ref. 22) 
in chloroform (25 ml) cooled at 0°C was chlorinated by dropwise addition of 
an equimolar amount of sulphuryl chloride. Evaporation of the solvent afforded 
a crude sample of 5,5,5-trichloro-5,1O_dihydrodibenz[ b, e] antimonin, which 
was purified by recrystallization from chloroform/petroleum ether (40-6O”C) 
to give 0.5 g of a yellow crystalline solid (m-p. 135-165”C, dec., yield 52%). 

Dropwise addition of a solution of tetramethylammonium chloride‘(0.17 g, 
1.55 mmol) in 15 ml of methanol to a chloroform solution of 0.72 g of 5,5,5- 
trichloro-5,lO-dihydrodibenz [ b, e] antimonin led to immediate precipitation of 
a colourless solid (0.61 g). Recrystallization from methanol afforded 0.42 g of 
tetramethylammonium 5,5,5,5-tetrachloro-5,lOdibydrodibenz[b, e] antimonate 
(m.p. 25O”C, dec., yield 54%). 

Preparation of 5,5,5-trichloro-lO,ll-dihydro-SH-cEibenzo[b, fjstibepin (IIId, 
X = Ch*&H,). Attempted preparation of tetramethylammonium 5,5,5,5-tetra- 
chloro-lO,l f-dihydro-SH-dibenzo[b, fjstibepinate 

To 0.5 g of 5chloro-lO,ll-dihydro-5Hdibenzo[b, f]stibepin (ref. 22) in 
chloroform (25 ml) was added an equimolar amount of sulfuryl chloride. 



Evaporation of the solvent and recrystallization of the crude product from 
chloroform/petroleum ether (40-6O”C) afforded 0.4 g of 5,5,5-trichloro- 
l0,11-dihydro-5H-dibenzo[b, flstibepm as a colourless crystalline solid 
(m-p. >275”C, dec., yield 66%). This compound appeared to be inert towards 
complex salt formation with tetramethylammonium chloride in methanol. 

Reparation of l,l’-bistibolane (Via) and l,l’-biantimonane (Wb) 
I-Methylstibolane (ref. 1) (16.6 g, 86 mmol) was added to a solution of 

sodium (4-O g, 172 mmol) in liquid ammonia (300 ml)_ The colour gradually 
changed from dark-blue to red. After 1.5 h stirring, 1,2dichloroethane (8.6 g, 
87~mmol) in diethyl ether (150 ml) was added dropwise, and the colour disap- 
peared. Ammonia was allowed to evaporate off, and diethyl ether (100 ml) and 
water (100 ml) were added to the residue; The mixture became black as a re- 
sult of the deposition of a small amount of antimony. The diethyl ether layer 
was separated, dried on Molecular sieve 4A, filtered, and evaporated to leave an 
orange-coloured solid. Distillation.at reduced pressure afforded 12.6 g of l,i’- 
bistibolane as a yellowcoloured liquid, b-p. 93-97°C/0.04 mmHg, which solid- 
ified to an orange-red solid (m.p. 46-47”C, yield 82.3%). The ??MR spectrum 
in benzene shows a complex pattern of proton resonance signals at 6 1.50- 
2.30 ppm downfield from TMS. 

l,l’-Biantimonane (9.1 g), a yellow liquid, b.p. 120-124”C/O.O6 mmHg 
which solidifies to a yellow solid (m-p. 31”(Z), was prepared analogously from 
12.5 g (60 .mm@) of l-methyhmtimonane [l] (yield 78.5rO). The PMR spec- 
trum in benzeneBhows a complex pattern of proton resonance signals at 6 
LOO-Z.40 ppm.’ 

Reparation of l-ch!orostibolane (VIIa), l,l,l-trkhlorostibolane (VIIIa) and 
tetramethylammonium I,l,l,l-tetracirlorostiboianate (1Xa) 

A solution of l,l’-bistibolane (6.9 g, 19.4 mmol) in methylene chloride 
(80 ml) was cooled to -78°C to give an orange suspension, to which was added 
dropwise an equimolar amount of sulphuryl chloride. Evaporation of the sol- 
vent and distillation of the residue gave 8.0 g of pale-yellow l-chlorostibolane, 
b-p. 55”C/O.O8 mmHg which solidified to a yellow solid (m.p. 33-34”C, yield 
96.6%). The PMR spectrum in benzene showed two sets of resonance signals at 
6 1.70-2.00 ppm (CB*-Sb) and 6 1.40-1.70 ppm (CB,-CH,+b), respective- 

ly- 
Treatment of a methylene chloride solution (20 ml) of 0.9 g (2.6 mmol) of 

l,l’-bistibolane with a.8 mmoles of sulphuryl chloride at 0°C gave a clear solu- 
tion. Evaporation of ‘ihe solvent afforded 1.48 g of l,l,l-trichlorostibolane as 

a colourless solid, which appeared to be thermally unstable at room tempera- 
ture (yield 100%). The PLMR spectrum in benzene solution showed two sets of 
resonance signals at 6 1.60-2.30 ppm (CH, -Sb) and 6 1.20-1.60 ppm (CH,- 
CH,-Sb), respectively. 

Addition of 0.6 g (5.4 mmol) of tetramethylammonium chloride in 15 ml of 
methanol to a freshly prepared solution of 1.5 g (5.2 mmol) of l,l,l-trichloro- 
stibolane in 20 ml of methylene chloride gave 1.6 g of a pale-yellow precipitate 
(m-p. 12O”C, dec.), which analysed perfectly for the complex salt, tetramethyl- 
ammonium lJ,l,l-tetrachlorost<bolanate (yield 79%). The PMR spectrum in 
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acetone-& showed a singlet at 6 3.45 ppm [Me,N]+ and a complex pattern of 
ring proton resonances at 6 1.60-2.00 ppm. 

Preparation of l-chloroan timonane (Vllb), l,l,l-trichloroantimonane (VIIIb) 
and tetramethylammonirim l,l,l,l-tetrachEoroantimonanate (IXb) 

These six-membered ring systems were prepared from l,l’-biantimonaue by 
the procedures as used for the synthesis of the corresponding five-membered 
ring systems from l,l’-bistibolane. 

lChloroantimonane (6.4 g) (pale-yellow liquid, b.p. 53--59”C/O.l mmHg; 
pale-yellow solid, m.p. 35°C) was prepared in 76% yield from 7.1 g of l,l’-bi- 
antimonane. The PMR spectrum in deuterochloroform solution showed two 
sets of resonance signals at 6 L90-2.30 ppm (CH,-Sb) and 6 1.40-1.90 ppm 
(CH,-CC2--CH2Sb), respectively. 

l,l,l-Trichioroantimonane (1.4 g) was obtained quantitatively as a colour- 
less solid with m-p. 103-105”C(dec.) from 0.9 g of l,l’-biantimonane. The 
compound could be recrystallized from petroleum ether (60~-80°C). Cryometric 
mol.wt. determinations showed l,l,l-trichloroantimonane to be monomeric in 
freezing benzene. The.PMR spectrum in deuterochloroform solution showed 
three sets of resonance signals at 6 3.30-3.55 ppm (CH,-Sb), 6 2.40-2.60 
ppm (CJZ-CH,--Sb) and 6 1.80-2.15 ppm (CH2-CH2--CH2-Sb). 

-4ddition of 0.77 g (7.0 mmol) of tetrametbylammonium chloride in 10 ml 
of methanol to a solution of 2.1 g (7.0 mmol) of l,l,l-trichloroantimonane in 
20 ml of methylene chloride gave a precipitate of 1.9 g of a pale-yellow solid 
(m-p. 13O”C, dec.) which analysed correctly for the complex salt, tetramethyl- 
ammonium l,l,l,l-tetrachloroatimonanate (yield 66%). The PMR spectrum 
in acetone& solution showed a singlet at 6 3.45 ppm [MeeN]+ and complex 
patterns of ring proton signals at 6 2.80-3.00 ppm (CZ,-Sb), 2.15-2.45 ppm 
(CH,-CH,-Sb) and 1.40-1.70 ppm (CH,-CH,-CH,-Sb). 
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