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The preparation of many mono- and diallyl derivatives of tin has been reported in
detail by Jones ¢f 2l 1, and by Gilman®, among others. In these cases, the compounds
in question were prepared by treating an alkyl- or arvltin halide with an ether
solution of allvlmagnesium bromide. Thus, allvltriethyvltin, atlvltri-n-butyltin, allyl-
triphenyltin and allvltri-p-tolyltin were prepared, as well as dialivldiethyltin and
diallyldi-nz-butvitin. Allvitri-p-telvltin had not been previousiv reported.

Similarly, a series of g-methallvitin compounds has been prepared by the reaction
of the appropriate tin halide with g-methallvlmagnesium chloride in tetrahydrofuran.
In this manner, the triethvl, tri-z-butyvl, triphenyl and tri-p-tolyl derivatives were
obtained. g-Methallyvltriphenyltin has recently been reported by Sevferth3. Di-n-
buividi-g-methalivitin was prepared in a similar manner.

INFRARED DATA

In general, the spectra of all the allvl- and diallyvitin compounds prepared show a
—C=C- stretching vibration at 1620 cm~!. Other absorptions specifically due to the
allvl group are the =CH, out-of-plane-bending mode which is found at 8So cm™!
and the CH= out-of-plane-bending mode which may be the 985 cm~! band. There is
also a weak band at g30 cm~? which is attributable to the ally]l group. The 880 ecm—*
absorption exhibits an overtone near 1750 cm™I.

The range listed by Bellamy* for =CH, out-of-plane-bending modes for a series
of olefins 15 Go3~915 cm™! while Egorov® lists this vibration as occurring at 880 cm™?
for allvltrimethyvltin. Allvitriarvitin compounds show this absorption at 8go cm~1.
This was noted by Henry and NoltesS for allvitriphenyltin.

The allvltrialkyl- and cizllvidialkyitin compounds all have a weak absorption
at 3060 cm~! due to the CH stretching vibration of the =CH., group. In phenyl and
-p-tolvl compounds this absorption is overlapped by the CH stretching modes of the
aromatic ring at 3050 cmt.

The C=C stretching mode for all the g-methallvitin compounds is found at 1625
cm~!. The spectra of all the alkvl-S-methallyltin compounds exhibit a =CH, out-of-
plane-deformation vibration at 860 cm™!. As in the case of the allyl compounds,
p-methallvltriphenyltin and g-methallyltri-p-tolyltin absorb at higher frequency. The
=CH. out-of-plane-deformation was recorded at 868 cm~1 for these compounds.

The aromatic compounds, in addition to the normal CH and ring vibrations,
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TABLE 1
PHYSICAL PROPERTIES
Compound Boiling point Meliing point np
(CaH;)3SnCH,CH=CH, 60-1°/7 mm 1.4863/24°
(n-CH,y)ySnCH.CH=CH, 89%/0.3 mm 1.43863/227
(CsH;)3SnCH.CH=CH, 72-4°
(p-Cd,C,H;),anCH.CH CH. 55-60°
(CaHj)aSn(CHL.CH=CH.). 98—100%/17 mm 1.5056/23°
(n-C,H,).Sn(CH.CH=CH.). 144—5°/17 mm 1.5023/25°
(C.H;)3SnCHLC({CH, )—-CH. 73-4°/3.2 mm 1.4882724°
(nC 1Hg}ySnCH,C(CH,)=CH. S$z2—-3°/o.1 mm 1.4S830/22>
{C¢H)3SaCH,C(CH,)=CH, 70-1°
{p-CH,C¢H,),SnCH.C(CH,)=CH. 45.5—47°
{n-C,H,):SnCH.C(CH,)=CH. . 142-37j7 mm 1.4986/207

show a very sharp band of strong intensity at 1070 cm~L. This absorption is charac-
teristic of phenyl and substituted phenyl groups bonded to tin.

EXPERIMENTAL PART

Allvlerzethviiin

This compound was prepared in 759, vield by the interaction of allvlmagnesium
bromide and triethyltin chloride in accordance with the method of Jones & all,
b.p. 60-1°/7 mm, ng' £.4868; (literaturel b.p. 76—7°/10 mm). Similarl\ altyltri-n-
butvitin was also synthesized in 65.5 95 vield, b.p. 89°/o 3 mm, 7§ 1.4863; (literature!
b.p. 155%17 mm). Using the me..hod of Gllman and Eisch?, allxltnp}zem'lzm was pre-
pa.red by the m..eractlon of allylmagnesium bromlde and triphenyltin chloride,
67.5 % vield, m.p. 72—17; (literature® m.p. 73-5>-74.5°).

Allyvitri-p-tolvitin

To a 200 cc 3-necked flask equipped with magnetic stirrer, condenser, and addition
funnel, containing 4.3 g (0.18 g-atom) of magnesium tuinings and 6o cc of anhydrous
ether, was added %.3 g (0.06 mole) of allvl bromide in 60 cc of anhydrous ether with
stirring and ice cooling. The Grignard reagent was transferred to an addition funnel
and added dropwise to 15 g (0.035 mole} of tri-p-tolyltin chloride in 60 cc of dryv
benzene in a 500 cc 3-necked flask equipped as above. When addition had been com-
pleted, the mixture was refluxed for 18 h, hydrolyzed with 39, hydrochloric acid
and the organic laver separated and dried over anhydrous calcium chloride. Removal
of the solvent by distillation and subsequent refrigeration of the residue vielded a
white solid. Recrystallization from g3 ¢; ethvl alcohol \'xelded IT g (72.5 %) of white
needles, m.p. 55-60°. (Found: C, 66.87 H, 6.14; Sn, 27.52. C.;H.eSn caled.: C, 66.51;
H, 6.00; Sn, 27.48%.}

Triethyl-3-methallviize

To 14.0 g (0.6 g-atom) of magnesium turnings and 150 cc of anhydrous tetrahydro-
furan contained in a 500 cc 3-necked fiask equipped with condenser, Trubore stirrer,
addition fannel and nitrogen inlet tube, was slowly added 18.1 g (0.20 mole) of
p-methaliyl chloride in 100 cc of tetrahyvdrofuran with stirring and ice cooling. When
addition had been completed, the Grignard reagent was filtered through glass wool
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OLEFIXIC TIN COMPOUNDS
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into an addition funnel mounted above a 1-liter 3-necked flask equipped as above.
Triethyitin chloride (30 g, 0.124 mole) was placed in the flask with 100 cc of anhydrous
pentane and the g-methallylmagnesium chloride slowly added. When addition had
been completed, the system was refluxed for 6 h and the organic laver separated and
dried over anhydrous czlcium chloride. The solvent was removed by flash distillation
over a steam bath and the pale vellow liquid vacuum distilled vielding 138.3 g (56.5 %)
of triethyl-f-methallyltin, b.p. 73-4°/42 mm, 2§} 1.4882. (Found: Sn, 45.69.
C,yoH..Sn caled.: Sn. 45.59 %.)

Tri-n-butyl-B-methallvitin was prepared in an analogous manner, 78.5 9% vield,
b_p- 82-3%/0.1 mm, 2§ 1.4830. (Found: C, 55.85; H, 9.S0; Sn, 34.00. C;sH;,Sn calcd.:
C. 55.68; H, 9.93; Sn, 34.40%.)

Triphenyl-g-methallvliin was prepared simtlarly, in 61.7 % vield, m.p. 70-1°;
(literatured m.p. 72-3°).

Tri-p-tolvi-g-methallyltinz was prepared as described above, in 6q.5°9; vield,
m.p. 45.5-47.0°. (Found: C, 66.78; H, 6.53; Sn, 20.05. C,;H.sSn caled.: C, 67.14;
H, 6.31; Sn, 26.54%.)

Dieikvidiallyltir was prepared by the method of Jones ¢f all, in 25.2 9, vield,
b.p. g5-100°/17 mm, n{} 1.5086; (literature! b.p. gg—100°/17 mm). Frcm the same
source!l, di-n-butvidiallyliin was also prepared. 39.29; vield, b.p. 144-5°/15 mm,
nE 1.35023; tliterature!.” b.p. 145-6°/17 mm, #{5 1.4956).

Di-n-butvidi-g-snethalivltin was prepared by the same general method as outlined
in detalil above, in S3.2 95 vield, b.p. 142-37/7.0 mm, =5 1.1986.

SUMMARY

A\ series of allvl- and 3-methallyvitin compounds have been prepared by the action
of the oletinic Grignard reagent on the appropriate tin halide and their infrared
spectrz recorded. The compounds prepared include (C,H;),SnR; (1-C H,),SnR;
(CsH:3.SnR; {p-CH,C:H,;).5nR; (C.H;).SnR,; (n-CjH,).SnR. (R = allvl);
(C.H;),SaR; (#-C;H.).;SnR’; (CgH;).SnR’; (p-CH,CH,),SnR” and (2-C H,).SnR’,
(R" = g-methallyl).
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