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As part of astudy of the catenation and polymerization of Group IVB elements?,
it was desirable to investigate the properties of branched-chain polytin compounds.
In r1g23 Béeseken? reported that a minor product from the reaction of phenylmagne-
sium bromide with stannous chloride {6:1 molar ratio) was a compound with the
empirical formula, (CsH;),.5n;. He could not distinguish among the three possible
structures (I}, {IT) and (III} for this derivative, but he thought the tetrakis con-
figuration {I) was the most likely structure. He reasoned that the latter structure
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should be the most stable of the three isomers, and, indeed, the compound which he
isolated was one of the most thermally stable organotin compounds known, de-
composing at 280°. One might also argue that the reaction conditions under which
the compound was formed afford evidence for the tetrakis structure. If the pentatin
had the straight chain structure (IT), one might expect to find tritin or tetratin homo-
logs in the reaction mixture. In contrast, the tetrakis structure is unique and could
easilv be fermed in the absence of lower or higher homologs. In fact, the only two
additional products obtained from the reaction were hexaphenylditin and tetraphenyvl-
tin.

Boeseken's compound is the only- one in the literature which is assumed to contaln
a branched polstin chain. In view of the modification of properties which chain
branching would be expected to cause in polytin compounds, an investigation of
possible methods for preparing branched chain polvtin compounds was undertaken.
As an alternate synthetic method for tetrakis(triphenylstannvl)tin (I), the scheme
below was carried out.
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TETRAKIS(TRIPHENYLSTANNYL)TIN 49

It has been previously reported! that the reaction of triphenyvlgermyllithium with
germanium dilodide in a 3:1 molar ratio affords tris(triphenvlgermyl)germane
subsequent to hydrolysis. Presumably the intermediate in the reaction is tris{triphenyl-
germyl)germyllithium. By analogy, the reaction of triphenyltinlithium with stannous
chloride would be expected to produce tris(triphenyvlstannyl)tinlithium, (IV), which
could be treated with triphenyltin chloride to form (I). When the reaction was run,
there was obtained in j709; yield, a compound which began to turn brown at ap-
proximately 280° and melted with tin deposition at 315-330°. A tin analysis and
molecular weight determination (vapor pressure osmometer) indicated that the
empirical formula was (CgHj;);.Sn;. The infrared spectrum of the compound (in carbon
disulfide) was indistinguishable from that of hexaphenylditin, showing only absorp-
tions associated with the phenvl moiety. The ultraviolet spectrum (4,;4- In cyvclo-
hexane 275.5, 247 mu) was distinctly different from that of hexaphenylditin, which
shows only a single maximum at 247.5 mg3. The ultraviolet absorptions have been
indicated to be characteristic of the Snj skeletonS. The product could be recrystallized
from benzene, chloroform or a carbon disulfide-acetone mixture without changing
the melting point range. The solubility properties are in agreement with those for
Boeseken’s compound. 1t seemed likely that the two were the same; thus, Bgeseken’s
preparation was repeated, and a compound melting at 315-330° decomp. was obtained
in 29, vield (based on stannous chloride). The two compounds were shown to be
identical by the superimposition of X-ray powder patterns.

The compound was prepared by two additional procedures, each of which
started with a (CgH;),Sn-containing compound. The X-ray powder patterns of the

4 (CgH3lSnLi + SnCly— (1) (9.7 95} = (C.H),Sn

£ {CgH;1,SnCl = 8 Li + SnCly—— (1) (20.6°5) = (CeHj)eSns

compounds from the several svntheses were identical, and all showed the same ultra-
violet spectrum. When phenyvllithium was substituted for phenvimagnesium bromide
in the reaction with stannous chloride, tetraphenvitin was the only product isolated.

Quite recently another study of compounds of the tyvpe, (CeH;) M2 M, has been
reported”. Derivatives were prepared in which M corresponded to Pb and Sn, the
latter product being obtained from triphenyitinlithium and stannic chloride as well
as by Boeseken's method. A detailed structural examination of the tin compound has
not, however, been reported, nor any of its chemistrv investigated. A related tetrakis
compound, tris{triphenyvlgermyl)(triphenylstannyljsilane, was prepared some time
ago®, but was not investigated in any detail structurally or chemically.

The methods of preparation themselves offer strong evidence that the tin
compound has the tetrakis configuration {I) and not the isomeric structures (II) and
(IID). Further, crystals from carbon disulfide-acetone were suitable for an N-ray
single crvstal study. This analysis has given the unit cell dimensions. From consider-
ations of the pseudosyvmmetryv observed and the packing of the molecules in the unit
cell, it is concluded that the tetrakis structure is the most probable one.

Chemical evidence for the structure has likewise been obtained. The most
significant result was afforded by reaction of the compound with four moles of iodine.
Triphenyltin iodide was obtained along with a product which was thought to be

(I) =+ 1 I,—— 1 (CgH;),Snl 4+ Snl,
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50 H. GILMAN, F. K. CARTLEDGE
stannic 1odide. There was no evidence for the formation of diphenvltin diiodide or
phenvltin triiodide. Likewise, reaction with an excess of refluxing 1,2-dibromoethane
afforded 63.7 % of triphenyltin bromide ‘based on unrecovered (I)” and no evidence
for other tin bromides. Refluxing sym-tetrachloroethane reacted with (I) to give a
55 % vield of triphenyltin chloride along with a small amount of tetraphenyltin and
an unidentified, probably polymeric, material.

The tetrakis compound is also susceptible to nucleophilic cleavage, and with
triphenyltinlithium attack can occur at the lateral position. When the reaction was
run in a g1 ¥ molar ratio, 44 9% of (I} was recovered unchanged. The only other product
isolated was hexaphenyliditin. The latter product can arise from hvdrolysis of triphenyvl-
tinlithium? as well as from reaction with the tetrakis compound. The vield of hexa-
phenviditin based upon unrecovered starting material and the total amount of
triphenyltinlithium emploved was 749;,. It should be noted that in the present
reacticn attack at the central tin atom should lead to no net reaction, so that all that
can be seen is attack at the lateral position.

The reactions above offer reasonably good evidence that the structural assign-
ment is correct. Aitention was next centered upon the possibility of cleaving only
one tin-tin bond in the tetrakis compound with the hope of obtaining a functionally
substituted tris(iriphenyistannyljtin compound. Attempts to accomplish this limited
cleavage have as vet been unsuccessful.

Reaction of (I) with one mole of iodine afforded an 81.9 ¢, vield of triphenvitin
iodide; however, the onlv other product isoiated was unreacted tetrakis compound
in a 57°% yvield. When {I} was treated with one mole of svs-tetrachloroethane in
refluxing xyvlene, no reaction was observed, and (I was recovered in g4.29; vield.
Ir like manner the nucleophilic reagent, methyllithium, gave only tetraphenvitin in
addition to unreacted starting matenal.

The conciusion that is drawn from these reactions is that the primary cleavage
products formed are more reactive than the tetrakis compound itself. This iz perhaps
not surprising when one considers the sterte hindrance to atiack that must be present
in the hizhly branched structure. One might look upon the molecule as containing a
sphere of phenyl groups surrounding the vulnerable tin-tin bonds. Investigations of
the chemisiry of the related compound, tetraki</trimethyisilyljsilane, have indicated
that the same efiect is probably operating in that compound also!®. Controlled cleavage
with halogens has not been successful; however, organo- and silvllithium compounds
do cleave one siitcon-silicon bond to produce tris{trimethyvisilylisilane upon hydrolysis.
it iz not surprising that the reaction of {I} with methyvllithium is more complex than
the corresponding reaction of tetrakis{trimethyvlsiivl)silane. The tinlithium species,
{CsH;).Snl1,, has recently been shown!! to be stable in tetrahvdrofuran solution,
while the analogous silvllithium compound has not been characterized.

An alternate method for forming derivatives of the tris{triphenvlstannylitin
structure was apparently available through reactions of tris(triphenvistannyvlitin-
fithium, (IVY). the intermediate presumed to be present in the preparation of {I)
starting from triphenvltinlithium and stannous chloride. The tinlithium intermediate
need not necessarily be present in the preparation to account for the formation of the
tetrakis compound, since the product conld arise from a disproportionation reaction.
Indeed, perhaps the most immportant method for the formation of hexaorganodilead
compounds is the reaction of lead dihalides with organometallic compounds!2.
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TETRAKIS(TRIPHENYLSTANNVL)TIN 51

In order to test for the presence of (IV}, chlorotriphenyigermane was sub-
stituted for triphenyltin chloride in the last step of the reaction. A product was
obtained with a melting point and solubility properties quite similar to those of (I).

CeH,4),GeCl _ -
LEEIOC  [(CeH)ySnT,SnGe(CgHy),

)

3 (CeHs)ySnLi + SnCl, — (IV)

However, the infrared spectrum of the material showed the presence of germanium-—
phenyl absorptions, and the X-ray powder pattern was distinctly different from that
of {I}). A molecular weight determination was quite satisfactory for the structure,
tris(triphenvistannyl) (triphenylgermylitin, (V), but a2 combined analysis for ger-
manium and tin was low. It might be mentioned that it is difficult to determine the
purity of the samples of materials that melt with decomposition over a range of
temperature, so that impurities mayx be the cause of the poor analysis in the case of
the latter compound. It is believed that the product is the germanium derivative, (V).

Reactions of (IV) with trimethyl phosphate or methyl iodide gave in low yield
a product which is probably methyltris(triphenylstannyl)tin. However, the compound
appeared to be relatively unstable in solution and could not be sufficientiy purified
to obtain an identification.

In contrast to the cases above, reaction of the supposed tris(triphenyvlstannyl)-~
tinlithium with chlorotriphenylsilane or tr-n-butyltin chloride afforded oniv (I).
In like manner, hvdrolvsis with saturated aqueous ammonium chloride gave the
tetrakis compound, but in lower vield than \was obtained after derivatization with
triphenyltin chloride. The desired product from the latter reaction was tris{iriphenyl-
stannyvlitin hydride. The related compounds, tris(triphenylsilyl)silane!3, tris{triphenyl-
germybisilane and tris(iriphenvigermyl)germane?, are known and are quite stable,
but the more polar Sn~H bond mayv cause the tin hvdride to be unstable.

It is believed that tris{triphenvistannyitinlithium i3 formed on reaction of
triphenvltinlithium with stannous chloride, but there are limits to the synthetic
po=sibilities of the reagent, at least under the conditions employed in the present
studies.

EXPERIMENTAL

Triphenyvltinlithium in tetrahvdrofuran (THF) was prepared according to a
publizhed procedure®. The THF was dried by refluxing over sodium wire, distillation
into lithium aluminum hydride, and distillation from the hydride immediately before
use. Melting points were determined with a Mel-Temp apparatus.

Preparation of tetrakis(tri phenylstannyl)tin (1)

From triphenvitinlithium and stannous chioride followed by triphenyltin chioride.
A =olution of 3.66 g (0.019 mole) of stannous chloride in x00 ml of tetrahydrofuran
(THF) was cooled to ca. 0® with an ice—water bath, and 118 ml of 0.479 M triphenyl-
tinlithium (0.037 mole) was added over a period of 3 h. The reaction mixture became
vellow rapidly, then darkened to brown. At the end of the addition the mixture was
stirred for 18 h. The solution appeared homogeneous and gave a negative Color Test
1:5. It was decanted and added dropwise to a solution of 7.05 g (0.0x9 mole) of iri-
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52 H. GILMAN, F. K. CARTLEDGE
phenvitin chloride in 100 ml of THF. The resulting brown solution was stirred for
2o h, then hyvdrolyzed in saturated aqueous ammonium chloride. The organic layer
was separated and filtered to obtain a white solid, m.p. 310-330° decomp. Recrystal-
lization from benzene gave 15.7 g (535 %) of (I), m.p. 315-330° with some decomposition
beginning at about 280°. Subsequent recryvstallizations from benzene, chloroformora
carbon disulfide-acetone mixture did not change the melting point characteristics. The
infrared spectrum of the compound is identical to that of hexaphenyvlditin, while the
ultraviolet spectrum (Zmaz in cyclohexane 275.35, 2.47 my) is distinctly different from
that of the ditin. (Found: C, 57.71, 57.01; H, 411, 116; Sn, 35.93, 39.21; mol. wt.
vapor pressure osmometer, 1498. C.uHgSn; caled.: C, 56.94; H, 3.98; Sn, 39.08°%;
mol. wt., I519.}

Evaporation of the THI hltrate afforded a solid which was crystallized from
benzene-petroleum ether (b.p. 60-70°} to obtain 4.6 g (17.5°;) of hexaphenylditin,
m.p. 229-232° (mixed m.p. 230-234°). Concentration of the mother liquor gave a
material, m.p. 280-300° decomp., which appeared to be a mixture of the two products
already described. The mixture was not fractionated.

A\ subsequent run of the reaction under the same conditions afforded (I) in a
vield of 694 °.

From phenvimagnesiun: bromide and stannous chloride. The Grignard reagent
prepared from 75.0 g {0.4S mole) of bromobenzene and 12.2 g (0.50 g-atom) of magne-
sium in yoo ml of ether was decanted through a glass wool plug into a reaction Hask
and cocled to ca. 07 with an ice—-water bath. Finelyv powdered stannous chloride, 15.0 ¢
{0.079 mole}, was added, and the solution-turned red in color as the stannous chloride
slowly dissolved. The mixture was allowed to warm to room temperature and stirred
for 1 h, then heated to reflux temperature and stirred for 4.5 h. Hyvdrolysis was
effected in cold water. Filtration of the organic laver gave a brown solid which was
triturated with benzene to obtain an insoiuble brown selid which did not melt below
100 and 2.7 g of benzene-soluble hexaphenvlditin, m.p. 225-230° (mixed m.p.
226-2317). From the original ether laver there was obtained a solid which was
fractionallv crystallized from benzene to give 3.5 g of additional hexaphenviditin
{total vield, 22 9,) and 0.5 g {2.1 °; based on’stannous chloride) of (I}, m.p. 310330~
decomp. {mixed m.p.}. The ultraviolet spectrum and X-ray powder difiraction pattern
of this compound were identical with those of the previousiy prepared (I).

Frosz phenvilithisn: and stannons chloride (attamzpted}. An ether solution {420 ml)
of o.41 mole of phenyllithium was cooled to ca. 07 in an ice—water bath, and 13.0 g
{0.068 mole} of stannous chloride was added. The reaction mixture became grayv in
color within a few min. It was allowed to warm to room temperature and stirred for
1 b, followed by ¢ h at reflux temperature. Hyvdrolvsis in saturated ammonium chlo-
ride was followed by the usual work-up. The only product obtained was tetraphenvliin,
13.7 g (47.3 °; based on stannous chloride}, m.p. 228-231° {mixed m.p.).

Frons trephenvitinlithivm and stannic chiloride. Triphenyltinlithium was prepared
from phenvilithium (0.30 mole in 330 ml of ether) and stannous chloride, 19.0 g
{0.z0 mole) in 150 ml of ether. The solution was added dropwise to 6.3 g {0.025 mole)
of stannic chloride in 100 ml of ether. The resulting mixture was stirred overnight,
then hydrolyzed in saturated ammonium chloride. Work-up in the usual manner gave
a brown solid which did not melt below 4007; 3.25 g of tetraphenyltin, m.p. 225-227°
(mixed m.p.}; 3.9 g {9-7 %) of (I}, m.p. 305-325° decomp.; and additional material
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[ETRAKIS(TRIPHENYLSTANNYL)TIN 53

melting at 220-230° which was not fractionated. The tetrakis(triphenvlstannvl)tin
was identical with previous samples in ultraviolet spectrum and X-ray diffraction
pattem.

From triphenyitin chioride, stannic chloride and lithinm. Solutions of 23.1x g
{0.060 mole} of triphenylitin chloride in 300 ml of tetrahydrofuran (THF) and 391 g
{0.013 mole)} of stannic chloride in 30 ml of benzene were added simultaneously over a
period of 1.5 h to 0.83 g (0.12 g-atom) of finely cut lithium wire in 100 ml of THF.
After approximately half of the addition had been completed, the lithium became
shiny, and heat was evolved. The mixture turned pale green in color and was stirred
overnight, followed by hydrolysis in saturated ammonium chioride. Work-up in the
usual manner gave S.6 g (41 %;) of hexaphenyvlditin, m.p. 230-234° (mixed m.p. 232—
234%), and 4.7 g (20.69;) of (I), identified by m.p. (315~330° decomp.), ultraviolet
spectrum and X-ray diffraction pattern.

Reactions of tetrakis({riphenvistannyl}tin (I)

With iodine (x:1 wolar ratio). To a solution of 15.18 g (0.ox mole) of (1) in 100
mi of refluxing chloroform was added over a period of 2 h a solution of 2.54 g (0.01
mole) of iodine in 100 ml of chloroform. The iodine color was discharged rapidly
throughout the addition, but the reaction mixture developed a yvellow color. The
solution was cooled and the solvent evaporated. Fractional crystallization of the solid
product from benzene-petroleum ether (b.p. 60-707) gave 7.4 g (149 9:) of recovered
{I), identified Ly m.p. and ultraviolet spectrum, and 3.9 g (82°;,) of light vellow
triphenyltin iodide, m.p. 118-1217 (mixed m.p.). It is believed that the vellow color
of the reaction mixture and the solid product was due to the presence of small
quantities of stannic 10dide, a red-orange solid in the pure state. None of this product
was isolated, however.

IWith iodine (1:¢ molar ratio). The previous reaction was repeated emploving
a solution of 10.16 g {0.04 mole) of iodine in 300 ml of chloroform. The addition was
carried out over a period of 4 h. The mixture was allowed to stand far 20 h, iollowed
by evaporation of the solvent. Crystallization of the solid product from petroleum
ether {b.p. 28-38% gave 157 g (82.425) of triphenvtltin iodide, m.p. 119g-122° {mixed
m.p.}. Evaporation of the mother liquer afforded a red-orange material which could
not be further purified by crystallization. The material is believed to consist of a
mixture of stannic iodide with some additional triphenyltin iodide.

With excess sysu-tefrachlorocthane. A mixture of 15.18 g {0.01 mole} of {I) and
50 ml of svin-tetrachloroethane was heated to 140° by means of an oil bath and stirred
for 18 h. The reaction mixture was heterogeneous throughout this treatment. The
mixture was filtered through a sintered glass funnel to obtain a brown solid which was
insoluble in boiling benzene and did not melt below 4007. The solvent was distilled
from the filtrate and the residue fractionally crystallized from benzene-petroleum
ether (b.p.60-707} to obtain 0.6 g of teiraphenyvltin, m.p. 225-229° (mixed m.p.), and
impure triphenvltin chloride. The latter was recrystallized from dry petroleum ether
{b.p. 6o—70°} to afford 3.5 g (55 °;) of triphenvltin chloride, m.p. 101-104° (mixed
m.p. 102-103°}.

With svi-teirachlorocthane (I:1 molar ratio, attesnpied). A mixture of 135.18 g
{0.01 mole) of {I) and 1.68 g {o.ox mole) of sym-tetrachloroethane in 100 ml of xvlene
was heated at gentle reflux for 4§ h. The heterogeneous reaction mixture was allowed
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54 H. GILMAN, F. K. CARTLEDGE
to cool. Filtration afforded ¥3.9 g (91.6 2) of (I}, m_p. 315-330° decomp. (mixed m.p.).
Distillation of the solvent followed by crystallization of the residue from benzene-
petroleum ether (b.p. 60—0°} gave an additional o1 g (2.6 ;) of (I}, m.p. 310-325°
decomp. (mixed m.p.).

The reaction was repeated using only 15 ml of xyvlene solvent and refluxing for
45 h. Agein (I) was recovered in g1 9, vield.

IWith excess 1,2-dibromeeihans. A mixture of 15.18 g (0.01 mole) of {I) and 50 m!
of freshlx distilled 1,2-dibromoethane was stirred for 16 h at 130°. The mixture did
not become homogeneous and slowly tumed brown. The reaction mixture was cooled
and filtered to obtain brown solid which was crystallized twice from benzene-
petroleum ether (b.p. 60-70°) to obtain 1.0 g (6.8 %) of (I), m.p. 305-325° decomp.
{(mixed m.p.}). r,2-Dibromoethane was distilied from the filtrate and the resulting
solid crystallized twice from dmv benzene to obtain 10.2 g 63.7°, based on un-
recovered {I)” of triphenvltin bromide, m.p. 117-119° {mixed m.p.).

Wieth triphenyvitinlithiun: (x>t molar ratio). To a solution of 15.1S5 g {0.01 mole) of
(I} in 100 mi of tetrahydrofuran was added dropwise 77 ml of 0.520 .} tripheny’
tinlithium (0.01 mole). During the addition the reaction mixture turned vellow, then
brown. After stirring for 48 h, hydrolysis was effected with saturated ammoniom
chloride. Work-up in the usual manner gave 6.7 g (449%) of recovered (I), m.p.
310-325° {mixed m.p.}, and 16.2 g (719, based on the total amount of triphenyltin-
lithijum plus unrecovered starting material} of hexaphenylditin, m.p. 230-234°
{mixed m.p.).

Weth netleyllithinss (1-1 ss0lar ratio). Te a solution of 15.13 g (0.01 mole) of (I}
in 100 m! of terrahvdrofuran was added 13 ml of a 0.760 M ether :olutlon of methyl-
Iithinm {o0.01 mole). The reaction mixture became light vellow in color, and Color Test
I'3 was negative after 45 min of stirring. Hvdrolvsis in saturated ammonium chloride
followed b\ the normal work-up afforded Q,; g {359 of {I), m.p. 310~325" (mixed
m.p_t, and 0.8 g of tetraphenyltin, m.p. 222-226° {mixed m.p. 224-2267). Additional
solid, m.p. 1g0-200°, which appeared to be a mixture of tetraphenvitin and hexa-
phenyliditin, was obtained but not fractionated.

Reactions of trisltriphenvistannxhitinlithiun: 11V

§077 3 trigstlivi phospiate. A solutton of (IV), prepared from 104 ml of 0.520 Af
triphenviltinlithium f0.054 molei and 3.41 g {€.01S mole) of stannous chloride in 100
m] of tetrahvdrofuran {THT), was added drop\\Le to 2.52 g (0.018 mole) of trimethyl]
phosphate in 100 ml of THF. The brown reaction mixture was stirred for 24 h, then
hyvdrolyzed in saturated ammonium chloride. Work-up of the organic laver in the
usual manner afforded a white solid which was fractionally crystallized from benzene
to obtain 8.3 g (39.5 %} of hexaphenylditin, m.p. 230-234° (mixed m.p. 232-2357),
and solid melting in the range, 165-130°. Recrystallization of the latter material from
chloroform gave 3.2 g 159% as methyltos(triphenyvistanny)tin® of white solid, m.p.
1S0-183°. Three recrystallizations from benzene-petroleum ether {b.p. 60-70°7 did
not change the melting point. It was noted that a brown sediment began to be de-
posited from solutions of this material on standing for several hours. (Found: Sn,
39-59. 38.77; mol. wt. vapor pressure osmometer, 944. CssH  Sn, caled.: Sn, 40.11 9 ;

mol. wi_, 1184}
A second run of the reaction was made, and a similar material was isolated.
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Recrystallization from ethyl acetate-methanoi raised the m.p. to 183-185°. A mixture
melting point with the solid from the first run was not depressed. A molecular weight
determination (vapor pressure osmometer) gave a value of 100z (calcd. 1184). It seems
likelv that the product is the desired methyltris{triphenyistannylitin, but a pure
sample has not yvet been obtained.

With methyvl iodide. A Teaction exactly analogous to that above was run, except
that derivatization was carried with methyl iodide instead of trimethyl phosphate.
Hexaphenvlditin (32.7 95) was obtained along with 4.89; of the same product as
above, m.p. 181-184° (mixed m.p.). Again further purification of the latter product
could not be effected.

With ehlorotri phenvigermane. A solution of 0.017 mole of (IV) wasadded dropwise
to 5.76 g (0.017 mole) of chlorotriphenylgermane in 100 ml of tetrahvdrofuran. The
reaction mixture was stirred for 45 h, then hydrelyvzed in saturated ammonium
chloride. Separation and filtration of the organic laver gave white solid, m.p. 315-330°
decomp. This material was recristallized twice from benzene-petroleum ether (b.p.
60-707) to give 4.1 g (18 9;) of the product with the same melting point. The m.p. was
not depressed when mixed with (I}; however, an infrared spectrum cof the product
{carbon disulfide) showed an absorption at g.24 u characteristic of the germanium-
phenyvl linkage in addition to the tin—phenyl absorption at 9.36 . The N-rayx
powder diffraction pattern of the product was distinctly different from that of (I}
and did not appear to be the pattern to be expected for a mixture of (I} with another
product containing germanium-phenyl linkages. The product is probably tris(tri-
phenvlstannyh{triphenylgermylitin. {Found: Ge +Sn, 35.358, 35.99; mol. wt. vapor
pressure osmometer, 1503. C;.HgGedn, caled.: Ge =Sn, 37.17 °;; mol. wt., 1473.)

With chicrofriplienvisilane. A solution of 0.01g mole of {IV} was added to 5.60 g
{0.016 mole} of chlorotriphenyisilane in 75 ml of tetrahyvdrofuran. The reaction mixture
was stirred overnight, then hidrolyzed in saturated ammonium chioride. Work-up
in the normal manner gave 13.0 g {57 °,) of (I}, m.p. 315-330° {mixed m.p.). The
inirared spectrum of the product showed no evidence of silicon-pheny! absorptions,
and the ultraviolet spectrum was identical to that of previously prepared (I.

1With tri-n-buivitin chivride. Tristtriphenvistannyhtinlithium (IV) {0.019 mole)
was prepared as described above and added to 6.18 g (0.01g mole) of tri-n-butyltin
chiloride in 75 ml of tetrahvdrofuran. The mixture was stirred overnight, then worked
up in the normal manner. The only- product ebtained was (I}, 15.3 g (67.2 %}, which
was identified by mixture melting point, infrared and ultraviolet spectra.

Wit safnrated agueous anmneniusn chioride. A solution of o.0xg mole of (IV) was
hvdrolyzed by pouring mto saturated ammonium chloride. \WWork-up as before gave
7.6 g (313.1 °5) of (I, identificd by mixture melting point, ultraviolet spectrum and
X-rayv powder pattern. In addition, 3.1 g {14.5 %) of hexaphenylditin, m.p. 230-234°
{mixed m.p. 232-235°), was obtained from the work-up of the organic layer.
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SUBMARY

Methods for the preparation of tetrakis(triphenylstannyl)tin (I), the first
branched-chain polytin compound in the literature, are described. Detailed evidence
for the structure of the compound is presented. The compound reacts with both
electrophilic and nucleophilic reagents with tin-tin bond cleavage; however, controlled
cleavage of a single Sn—-Sn bond in the tetrakis structure has not vet been achieved.
The reactive intermediate, tris{triphenylstannvi)tinlithium, has been characterized
through treatment with chlorotriphenvigermane to form tris{triphenylstannyl}-
{triphenylgermvl)tin.
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