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Organometallic compounds of pentavalent antimony are known which have
formulas of the txpe R;SbY, and (R;5b-0O-5bR,) Y., where R may be either alkyvl or
arvl and where Y is a halogen or other electron attracting group. X-ray diffraction
studies of the trimethyvlantimony dihalides (where the halogen is Cl, Br or I)! and of
triphenyvlantimony dichloride® have shown that these substances are trigonal bipvram-
idai molecules. An infrared study of the pentavalent trimethylantimony derivatives
concurred as to the siructure of the trimethylantimony dihalides but indicated that
when Y becomes highly electron-attracting such as perchlorate or nitrate [e.g.,
(CH.1,Sb{NO,), and {{CH,4},Sb~O-Sb{CH,), (C1O,}.” the antimony is no longer penta-
covalent, but 1ons are present instead3.

Even less is known about the structure and bonding of the phenvl derivatives
than is the case with the methvl series of compounds. It was hoped that some elucida-
tion of the structures of the phenyl derivatives might be possible by examination of
their infrared spectra. In addition, we were interested in clarifving the conflicting
resulis in the literature regarding the svntheses of the oxvbis derivatives.

Most of the phenyl compounds studied here have been prepared by earlier
workers. The synthetic resuits described in the present paper are for new compounds
or for cases in which the svntheses differ significantiy from previous work. The
compounds studied, together with the analytical results and melting points, are
listed in Table 1.

RESULTS AND DISCUSSION

Prenyt frequencies

Each of the compounds studied shows the frequencies associated with mono-
substituted benzene. Occasionally regions are masked by absorption due to a structure
in the Y group which prevents observation of one or more of the expected ring fre-
quencies. As would be expected, the range of each of these phenvl ring frequencies,
inciuding those for the trivalent triphenvlantimony, is small. These ranges are
enumerated in Table 2.
Phepvi—antimony sirciching frequencies

The asvmmetric C-Sb streiching frequency occurs at 547 cm™! in (CH,);SbBr.2.

In the phenyl analogue and in cther similar pentacovalent antimony- compounds, this
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FRARED SPECTRA OF PENTAVALENT ANTIMONY COMPOUNDS 83

\BLE 1
E ANTIMOXNY COMPOUNDS PREPARED TOGETHER WITH THE ANALYTICAL RESULTS

35bY, Melting point, °C Sb analvses %5
Founda Literature Calcd. Fourd
115116 115 (ref. 23) —
2r2-214 216 (ref. 23) 23.7 23.7
163-164 153 (ref. 23) 20.1 20.0
by 143-145 . 50 (ref. 23) 25.5 25.2
‘O 157—162 (dec.) — ) . 27.5 27.4
15CO. 214215 215 (ref. 24) 25.8 26.4
SO, > 300 300310 (ref. 12) >7.1 26.5

14 56-0—SbPR) Y .

216-213 218 (ref. ) 30.7 30.2
252-253 246—249 (ref. 5) 27.6 27.6
'y 237-230 224—225 (ref. 4) 25.8 28.9
). > 300 — 20.4 26.7
SO, 255-259 252 (ref. 4) 29.8 29.7

Melting points were determined on a Thomas-Hoover melting point apparatus calibrated
.iz st U.S. P meltmg pomt standards. ® Found: C, 55.56; H, g.00; F, 9.85. C, H, F.Sb caled.:
5.28; H, 3.37: F, 9.72%,.

BLE 2
XYL FREQUENCIES OF Pi,Sb AND PhySbY., BELOW Itoo cyM—?

PELTHAY Intensity raige

13-15738 w-m
‘1-1479 m-S
:§—-1433 m-s
17—-1330 w—m*
i3—~E31IL w-m«.b.c
0—1183 w-m¢
i3-1162 we
;1—-1071 w—m<
i3—1072  w-md.9.A.8
‘3-1022  w-m?2
139935 m-3

:2-7358 m-\s*®
'—694 m—\s
0017 vw—wd gk
i5—471 m-sf

¢ Masked in PhySb(C.H40.).. ? Masked in (Ph;Sb—0-SbPh;) (NOj),. ¢ Masked in Ph,SbSO,
lasked in {Ph Sb—O—SbPh,)\ClOl).. € Frequently two peaks. f Almost always t\\—o bands
erved in f.hb range, only one of which is due to the phenyl ring. ¢ Not observed in (Ph,Sb—-O—
Pha){NO,).. 2 Not observed in Ph,SbSO,;. ¥ Xot observed in Ph,SbBr.. § Not observed in
:sSb—O—QbPhs)(,l.. ¥ Xot observ ed in Ph 3Sb(NXO,).. ! Masked bv sulfate in (PhySb-O—
Phy)SO,.
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C(Ph)-Sb frequency should be observed at lower values. Indeed, it has been suggested
that the phenyvl band cccurring near 454 cm™! masks the asymmetric stretching
frequency in Ph,Sb and in Ph,SbO, but a band observed at 446 cm™ in Ph,SbS has
been assigned to the C(Ph)-Sb stretchs. In the present study two bands of medium
intensity were usuallv observed in the vicinity: of 450 cm~! which appears to confirm
the above assignment. The frequencies of these observed bands are recorded in Table 3.

TABLE 3
FREQUENCIES OF BANDS IN THE 500-100 cM~! REGIOXN
br = broad. Intensity: w = weak, m = medium, s = strong.

Compournd Freguencies (cm™?)
PhL,Sb 434m 349 m
Ph,SbF. 473 w 45> m, br 337w
Ph,SbCl. 458 m 353 ™
F’u,Sbb.. 156 m 243 m
Pn,SbI, 350m 235 m
!’n:._b( \0.}- 455 s 349 s
PRyShSO, 47t m, br 365 m, br
PR, SbIHCO.L) . 162 m 452 m
Pn;?nr(,HJ(..().,. 72 m $50m
{Ph,Sb-O-ShPh,jCL. 136 m 445 m
{Ph,Sb-0O-5bPh,}Br. 153 m t3om
iPh bb—()—@bl’nl‘l(.l(!‘.- 353 ™ $rem
iPh,Sb-O-SbLPhMINO,l, 4531 m, DT
(Pn,\b O-\D"narSO g0 m 153 m

In each case a band was noted verv near 454 cm~! although in the casc of triphenyl-
antimony sulfate there is a broad unresolved band between 470 and 430 cm~*. The
wave number of the phenyvl frequency is probably reasonably constant and may well
be the absorption band occurring near 54 cm—!. The asvmmetric antimony—carbon
stretching frequency then is either slightly above, slightly below or superimposed on
the pheny! frequency. In the case of oxvbis(triphenylantimony) diperchlorate an
absorption band is observed at 4xx em~1! which is definitely lower than bands shown
by anyv of the other compounds in this region; this band mayx well have a different
origin.

If the C-Sb-C bond angles are 120°, the svmmetric C(Ph}-Sb stretching
frequency is forbidden. Triphenviantimony dichloride is known to have this geometry=;
the phenvl groups are in the planar positions and the chlorines are in apical positions
of a trigonal bipyrarnid. There is no band above 300 cm~! in the compounds studied
that may be assigned to symmetric C(Ph}-Sb stretching. This result is most surprising
in the case of triphenvlantimony, which by analegy with compounds of its congeners
should be a pyramidai molecule. The absence of a band in this region of the spectrum
of triphenylantimony suggests three possibilities: (g} the dipole moment change is very
small so that the absorption shows very little intensity, (b} the molecule is somewhat
fattened so that the tramsition is forbidden in the infrared, or (¢} the symmetric
stretching frequency is considerably removed from the asymmetric frequency and
occurs well below 300 cm—1.
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INFRARED SPECTRA OF PENTAVALENT ANTIMONY COMPOUNDS S35

Absorption near 300 em=1

Absorption is observed between 300 and 250 cin in the spectrum of each of the
antimony compounds studied. In a number of cases this absorption is not resolved
into discrete bands, but occurs over most of the 300-250 cmm™! region. The frequencies
of these bands are cited 1n Table 4.

TABLE +4
FREQUENCIES OF BAXDS IN THE 350-250 €M~! REGIOX
s = strong, m = medium, w = weak, br = broad peak, sh = shoulder.

Conpound Freguencies

P’h,Sb 269 m, 256 m, 250 m sh
Ph,SbF. 2go s, 285 ssh
Ph,SbCl. 290 s, 285-250m
Ph,SbBr, 2gos, 278 m sh
Ph,Sbl. 2835, 275 m sh
Ph;Sb(NO,). 2985, 2005s, 270s
Ph,SbSO, 299 s

Ph,Sb(HCO.,). 3v0s, 315s, 289 m, 270 w br
PhySb(C.H,0.). 297 s, =82s
(Ph,Sb-0-SbPh,)Cl, 290 s
{Ph,Sb-O-SbPh,)Br, 290 s, 239 w sh

{Ph,Sb-0-SbPh,) (ClO;), 300 s, 200 sh
{Ph,SH-0O-5bPh,}{NO,4). 300 m sh, 299 m, 290 m sh
{PhSb-O-5bPh,)SO, 3oI m sh, 299 m sh, 292 m

The one structure that all of the compounds have in common that might con-
tribute to absorption in this region is Ph—-Sb-Ph which should show infrared active
bending modes. Other structures also undoubtedly produce bands in this region. With
the exception of fluorine, antimony-halogen stretching must occur below 300 cm™1,
and it is particularly likelyv that in the spectra of Ph;SbhCl, and (Ph,;Sb-0O-SbPh,)Cl,
the antimony—chlorine mode appears between 300 and 250 cm™ (ref. 3).

Sb-0-5b6 frequency

In a previous paper we had observed a strong, broad absorption band at 775
cm™? in the spectra of the methyl derivatives [(CH,),Sb-O-Sb{CH,),;:(C10,). and
{(CH,}3Sb-O-Sb(CH,);:Cl. which we suggested was due to the Sb-O-Sb group3. In

TABLE 5
Sb-O-Sb FREQUENCIES
br = broad

Compound Freguzncy

(Ph,Sb-O-SbPh,)SO, 740, br
(Ph;Sb—-O-SbPh,}(NO,). 7
{Ph,Sb-O-SbPh,)(Ci0,). 751, 738
{Ph,Sb-0-SbPh;)Cl, 76
{Ph,Sb-O-SbPh,)Br. 772, 764
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the phenyvli series, a strong, broad band is observed near 750 cm™1! in the spectrum of
each compound that contains the Sb—O-Sb structure. These frequencies are reported
in Table 5.

Fregusncies associated with the Y group

A number of bands found above 300 cm™! in the various spectra are not as-
sociated with any of the previously discussed structures, 7.e. Ph, Sb-O-5Sb or C(Ph)-
Sb. Such bands below 1600 cm™! which have at least an intensity of “weak’ are listed
under the heading of the individual compound below. The “‘medium’’ and ‘“‘strong”
frequencies must be asseciated with the particular Y group. Examination of the
symmetry of these polvatomic Y groups may lead to a better understanding of the
nature of the bond between antimony and the particular polvatomic group (vide i1fra).

Triphkeaviantimony difluoride. A strong absorption frequency is observed at 505
cm™! in the spectrum of this compound. The band must be due to the asvmmetric
apntimonyv-fiuorine stretching.

Triphenylartinony dinitratc and oxybis(triphenviantimony) dinitrate. In the
spectra of both compounds, frequencies are observed which are characteristic of a
nitrate group with essentiallv C., svmmetry. These frequencies are listed below In
cm~L

g 5 s e
Ph.sh: N, I1535% 12303 Q308 Sorw
PPy SO —SLPh, NOLY, 13923 12303 olos Sogw

band, 832 em~t Ferraro® !? has defined J == r; — 5| and has found that the magnitude
of A is a measure of the covalent character of the nitrate group. A completely sym-

metrical nitrate 1on would have -f = o, while the covalent compound CH;ONO, has
= 333 em~i. For Ph_Sb{NO;}.. 2 = 1535 ecm™! — 1280 cm™! = 255 cm™}, and
{(Ph,Sb-O-SbPh.i{NO,), has 4= 1392 c¢cm~! — 1280 cm™! = 212 cm i These

values correspond to the most covalent characier found by Ferraro in inorganic
compounds, e.g. (NH}.Ce{NOjl. d = 245; Hf(NO;) ;- 4H,0, 4 = 245 and Zr(NO,),-
1H.O. 4 = 200. The values for the phenyl derivatives are in contrast to the value for
trimethvlantimony dinitrate which is essentially: an ifonic substance in the solid state
with a o value of 50 em™1 (vef. 3.

Triphenviatinony sulfate and oxybislriphenviantinony) sulfate. A sulfate on
{T 4! 1s highly svmmetrical and hence is characterized by a simple infrared spectrum
with bands at r1og and 613 cm™? (ref. 11}. Lowering of the symmetry by distortion
of the ion or by covalent bond formation increases the number of infrared active
modes and thus produces a considerably more complex spectrum.

A number of absorption bands in the spectra of mulls of these two compounds
are probably associated with the sulfate group. These frequencies are as follows:
Ph,SbSO,: 1282 s, 1140 5, 950-330 5, 623 m br; (Ph,Sb-0-5bPh,)S0,: 1245 m, 1237
m, II24 5, 97 m, Q3I s, 850 w, 610 m, 580 m, 370 w. In each case the number of
absorption frequencies observed is too high for T, symmetry. Becke-Goering and
Thielemann!? have studied Ph,SbSO, and, solelv as part of a suggested reaction
mechanism, thev have suggested the possible existence of a zwitterion, Ph,Sb+-0O-
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503. The infrared spectrum of the compound also was reported and is essentiallv in
agreement with our spectrum. Although spectra have been studied in which the sulfate
group is covalently bound by one (Cy,) or by two (C,y) bonds!, our spectra do not
unambiguously fit either of these cases. Considering the spectra, the relatively high
melting point and theslight solubility of Ph,SbSO, even in polar solvents, a polymeric
structure would be possible, for example

Ph  SO.PhPh SO, Ph
~ | SNTONS N 1 e
O—Sb—0 O—%b-0 O-Sb—0

N i N
Ph Ph Ph Ph Ph

Oxybis(triphenylantimony) sulfate is more soluble in organic solvents and melts
lower than triphenylantimony sulfate. Unfortunately it is not sufficiently soluble in
organic solvents to permit molecular weight determinations.

Oxybis(triphenylantimony) diperchlorate. The bands listed in Table 6 are assigned
to the perchlorate group. In addition weak unassigned bands at 973 and 658 cm™! are
observed.

As indicated in Table 6 the perchlorate group in this compound is assigned in
terms of Tq symmetry!3. This is the case even though »; and », are split and the
theoretically infrared inactive 1, has medium intensity. Evidence from the theoretical-
Iv infrared inactive », is unavailable since this frequency occurs at 460 cm™! in the
Raman spectrumof the perchlorate ion!t. In the spectrum of this compound 460 cm™!
iz masked by a phenvl ring frequency at 450 em~1. Splitting (such asis observed in this
compound) and the activity of »; are also observed in the infrared spectra of alkali
and alkaline earth metal perchlorates. This behavior cannot be accounted for by ligand
field sphitting and has been ascribed to the effects of a distortion of the perchlorate in
the crystal lattice?®. In any event the observed spectrum is similar to that reported for
these metallic, ionic perchlorates.

TABLE 6
DERCHLORATE FREQUENCIES
[ = infrared: R = Ranan: s = strong: m = medium; sh = shoulder.

{(Prg30-0-SLPi4CI0gY ., ClOg— ion'® dssiginnent
Ty svinzetry

IIIt s ‘
1004 3 sh trro {I, R}
1050 5 sh v o 3
to30 s sh J

g23m a3z (R}
623 m shy

0igm }

¥y
oxb (I Ry vy
100 (RY rs

Since the perchiorate group in oxvbis(triphenyviantimony) diperchlorate is ionic,
cach of the antimony atoms is bonded by four covalent bonds. Thus the antimony
atoms should be exhibiting tetrahedral instead of trigonai bipyvramidal geometry. This
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would mean that both a symmetric and asvmmetric C(Ph)-Sb stretching frequency
would be infrared active. As noted earlier this is the only compound which has a
spectrum showing a band at 411 cm~!. This band may well be the symmetric C(Ph)-Sb
stretching frequency.

Triphenvlantimony diformate and lriphenyvlantimony diacetate. A number of
frequencies are observed in the spectra of these compounds which so far have not been
discussed. These are as follows: Ph,SE(HCOQ.).: 1650 vs, 1610 w, 1367 m, 1339 w,

1333w, 1230 vs, Syt w, 832w, 777 m, 772 m, 360 m, 314 m; Ph,Sb(CH,COO0),: 1628 5,
1376 m, 1318 s, 1008 W, 930 m, 9I5 w, 686 m, 672 m, 609 w, 486 w. The medium and
strong frequencies (with the exception of the frequencies at 360 and 314 cm— in the
spectrum of triphenvlantimony- diformate) and many of the weak frequencies mayv be
assigned to the formate!® or acetate!” moiceties.

The ~CO.- group of both the acetate and the formate ion has C.. symmetry and
gives rise to an asymmetric and a symmetric stretching frequency. These are Hsted
for the sodium carboxyvlates in Table 7. If carboxylates act as bidentate groups, their

TABLE 7

C-O STRETCHING FREQUENCIES {CM~1}

NaC.H,0.5° NaCHO

2 1620 as\vm. str-
3 1377 SV Str.

symmetry is not greatly altered, and the number of infrared active frequencies might
ot be expected to char-r—c from that of the free ion's-12.22; the frequencies could shift
appreciabiv, however, the metal-oxyvgen bonds are strong. Formation of a single
covalent bond shifts the frequencies associated with carbon—oxygen stretching. In the
case of the covalent methvlacetoxysilanes, C-O(3Si}, stretching is observed between
1267 and 1200 em™! while C=O0O stretching is found between 1765 and 1725 cm™*
(ref. 21). Both the Ph;Sb(HCO,}. (1650 and 1230 cm™?} and the Ph;Sb(CH,COO}),
(1628 and 13:8 cam~'; spectra show definite shifts of the carbon-oxygen stretching
frequencies from that observed in free ions (see Table 7); this fact would seem to
indicate considerable covalent character between the carboxyvlate groups and the
antimony. If an antimony—oxygen stretching frequency occurs in the spectrum of
Ph,Sb(C.,H;0.},, it must be below 300 cm~!. In the case of the formate, however, two
well defined bands are observed in the spectrum at 360 and at 315 cm™? which cannot
be ascribed to the Ph,Sb<] group and which are not observed in the spectrum of
the formate ion. The only structure left which can give rise to these bands is Sb-O.

Hydrolvsis of PRhiS56Y ,

Compounds of the type Ar,Sb(OH)Y have been reported by several in-
vestigators. Thus, Morgan, Micklethwait and \Whitby? reported the preparation of
Ph,Sb{OH)Cl by the hvdrolysis of Ph,SbCl. in aqueous alcohol, and Wittig and Clauss®
have reporied the preparation of Ph,;Sb(OH)Br by a similar procedure. It has also
been reported? that, when triphenylantimony- dichlortde is treated with twoequivalents
of silver nitrate or silver sulfate in aqueous alcohol, the corresponding hydroxy
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nitrate, Ph;Sb(OH)NO;, or hyvdroxy sulfate, (Ph,SbOH),S0, is obtained. Other
workers, however, have been unable to obtain these hvdroxy compounds, but have
obtained instead compounds of the type (Ph,;SbY}.0%7. We have repeated both the
work of Morgan, Micklethwait and Whitby and of Wittig and Clauss. None of the
resulting compounds give hyvdroxyl bands in the infrared, and the analytical results
are in good agreement with the oxide structure, (Ph,SbY),0.

It was pointed out in an earlier paper® that the trialkvlantimony dihalides are
extensively hydrolvzed in aqueous solution, but that these hydrolyses are reversible
and that the product obtained on recrystallizing trialkylantimony dihalides (or other
triatkviantimony compounds of the type R ;SbY ) from aqueous solution depends on
the relative solubilities of the various species present. Thus, the fact that oxybis{tri-
phenvlantimony) dichloride is obtained when triphenvlantimony dichloride is re-
cryvstallized from aqueous alcohol is a reflection of the relative solubilities of the two
compounds under these conditions. Nolditz, Gitter and R&sel® have implied that
triphenvlantimony dichloride is stable in the presence of hvdrolyvtic sclvents, although
they obtained evidence of solvolysis in methanol. Since triphenyviantimony dihalides
are almost insoluble In water, it is not easyv to determine their degree of hyvdrolysis.
We have found, however, that a 0.005 M solution of triphenvlantimony dichloride in
50 %, aqueous alcohol gives a pH reading of 1.3 with a glass electrode at 25°. The
concentration of HCI required to give the same pH reading in 50 2, aqueous alcohol
was found experimentally to be 0.004 \'. Thus o.c03 ) triphenviantimony dichloride
in 50 9 aqueous alcohol Is hydrolvzed approximately So °; if the hydrolysis proceeds
according to the equation:

PhySbClL, + 2H,O = PhyShiOHICT + HyO™ + CI-
EXPERIMENTAL

Preparation of componunds

Triphenyvlantimony dichloride was a commercial product (Eastman Organic
Chemical No. 4430} and was used without further purification since antimony analysis
agreed well with the theoretical values and the melting point agreed with a recent
literature value*:. Triphenyvlantimony dibromide and triphenylantimony diiodide
were prepared by halogenation of triphenvlantimony (Eastmman Organic Chemical
No. 1553) essentiallv by the procedure of Michaelis and Reese®3, Purification of
the diiodide was effected by dissolving the reaction product in benzene and add-
ing petroleum ether to inciplent crvstallization. By repeating this procedure
several times, an almost white product was obtained. The diiodide cannot be recryvstal-
lized from a warm solvent. When a solution of the purified diiodide is warmed, even in
a non-polar solvent such as benzene, the solution rapidly becomes vellow or brown.
The product that crystallizes from the colored solution is vellow, and of course, cannot
be purified by further similar recrystallizations. Triphenylantimony dinitrate was
prepared from triphenvlantimony and fuming nitric acid?3. The crude product was
recrystallized from hot nitric acid. Triphenvlantimony diacetate was prepared from
triphenylantimony dihvdroxide and glacial acetic acid?%, and the product was re-
cryvstallized from hot glacial acetic acid. Oxvbis(triphenylantimony) dibromide was
prepared by the procedure of Wittig and Clauss®. The corresponding chloride was
prepared by this same procedure and also by the procedure of Kolditz, Gitter and
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Rozel*. Oxybis{triphenyvlantimony) dinitrate and oxvbis(triphenvlantimony) sulfate
were prepared by the procedure of Morgan, Micklethwait and \Whitby, and both
products were recrvstallized from alcohols.

Triphenylantimony diffuoride has been previously prepared from triphenyl-
antimony dichloride and hot agueous potassium fiuoride solution®. \We obtained the
same compound upon addition of an aqueous solution of silver fluoride {(Aceto Chemical
Co., 509, solution) to triphenviantimony dichloride in aqueous ethanol. The difluoride
was also obtained as the sole product in an attempt to prepare the fluoroborate. This
was accomplished as follows: triphenvlantimony dichloride (2.17 g, 0.003 mole) was
dissoived in 200 ml of boiling alcohol and 0.1 mole of silver fluoroborate (Baker and
Adamson, 47 °, solution) was added. After removal of the precipitated silver chloride,
the solvent was evaporated to 15 ml. On cooling 1.55 g of triphenvlantimony difluoride
{799} separated from the solution. The m.p., mixed m.p. and infrared spectrum
indicated that the product was identical with that obtained from silver fluoride.

Triphenvlantimony diformate was prepared by disselving triphenvlantimony
dihvdroxide (2.69 gj in 10 mil of hot formic acid. On standing overnight in the re-
frigerator crvstals of the diformate separated from solution. The vield was 1.01 2,33 ®,.
The crvstals were recryvstallized from hot formic acid.

Triphenylantimony sulfate could not be prepared by the procedure of May=;
all attemptis to prepare the compound by warming triphenvlantimony with conc.
sulfuric acid resulred in splitting of the carbon-antimony bond. The desired sulfate
was obtained by adding triphenylantimony dichloride (3.0 g} in small portions to 1o ml
of conc. suifuric acid in a flask surrounded by an ice bath. There was a vigorous
evolution of hyvdrogen chloride after each addition. \When all of the solid had been
added. dissoived hydrogen chloride was removed by connecting the flask to a water
aspirator and evacuating for a short time. The clear solution was added to 20 g of ice
1o produce a sticky solid. The liquid was removed by decantation and the solid tri-
turated repeatedly with separate portions of ether until a white solid resulted and the
ether was free from sulfuric acid. No suitable =olvent for recrystallizing the product
was found.

Oxvbis{triphenviantimonyt diperchlorate was obtained by treatment of a hot
solution of triphenyviantimony dichloride (2.17 g, 0.005 mole} in 200 ml of alcohol
with an alcoholic solution of silver perchlorate {2.07 g, o.0or mole}. After standing
overnight the silver chloride was removed, and the filirate was diluted with alcohol
to a volume of 250 ml. Due to several explosions encountered during the preparation
of oxybis{trimethyviantimony} diperchlorate, small aliquots (10—50 ml) of this alcoholic
solution were evaporated i vacuo over calcium chloride. No explosions were en-
cvuntered, however, and the preparation appears to be less hazardous than in the case
of the tnimethyl cornpound. The white cryv=tals obtained were recrystallized from an
aicohol-ether mixture.

Deteriination of specira

Each compound was mulled in Nujol and the spectrum recorded between 4ooo
and 250 cm™! with a Perkin-Elmer 521 infrared spectrophotometer. All measurements
below 500 em™! were made with the instrument purged with dryv nitrogen and with
mills between cesium bromide plates. Incases where bands of interest might be masked
by the Xujol, the spectra were also obzerved with the compounds mulled in Fluorolube.
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SUMMARY

In compounds of the type Ph,SbY, and (Ph;Sb—O-SbPh,)Y, the C(Ph)-Sb
asvymmetric stretching frequency occurs between 471 and 4435 cm—t. Absorption due to
Sb—O-Sb occurs near 750 cm™. In triphenvlantimony dinitrate the nitrate group is
considerably more covalent than in trimethylantimony dinitrate. The spectral results
with compounds of the type Ph,;SbY, are consistent with a trigonal bipvramidal
molecule. X-ray diffraction studies by previous workers have clearly demonstrated
such a structure for onlv Ph,SbCl.,.

Oxyvbis(triphenviantimony) diperchlorate appears to contain a perchlorate ion.
The other compounds of the tvpe (Ph;Sb-0O-SbPh,) Y, which we have studied appear
to be covalent and probably consist of two trigonal bipvramidal Ph,SbY groups
sharing an apical oxygen atom.
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