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NOTE

Reactions of tri-n-butyltin hydride with diorganotin dichlorides

Tri-n-butyltin hydride has been reported* to undergo stepwise redistributions -
ofhydrogen and chlorine on tin with di-n-butyltin dichloride. Neumanr? has reported
that exchanges such as the following occur although no specific examples were given.

2R ,SnH +R5SnX, = 2R,SnX +R5SnH, )

Thiscommunication reports the results of our investigations of stepwise redistributions
of tri-n-butyltin hydride with scveral diorganotin dihalides. It was necessary to have
spectral data for the diorganotin chloride hydrides in order to determine whether or
not redistribution had occurred. The organotin halide hydrides were prepared by the
genersal reaction? ~* shown in eqn. (2) and their spectral data* along with those for the
corresponding diorganotin dihydrides are shown in Table 1.

at room
R,SnH; +R,8nCl; e 2R:SnCIH 2)

Tri-n-butyltin hydride was found to react with each of the diorganotin di-
chlorides in a 1 : I mole ratio 1o form the corresponding diorganoiin chloride hydrides.

TABLE |
IR anp NMR SPECTRAL DATA $OR R,SnH,; aNn R,SnCIH

R R,SnH, R,SnCIH
v({Sn~#) 6{SnH) v(Sn-H) H(Snll)
{em ') {ppm} {em™") (ppm)
Mcthyl 1850 427 1877 698
Fihyl 1835 4.59 1857 745
n-Propy! 1830 4.54 1853 7.59
isn-Butyl 1811 4.50 1849 7.54
n-Octyl 1830 4.54 1845 7.44
Cyclohexyl 1816 4.85 183 7.34

Phenyl 1849 573 1879 784
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* Renction run with a small amount of cyclohexane present.

Addition of a second mole of tri-n-butyltin hydride converted the chloride hydrides
to the corresponding dihydrides in each casc. The results are summarized in eqns. (3)
nnd (4).

n-Bu;SnH +R ,SnCl; — n-Bu,S5nCl+R,SnCIH (3)
n-Bu;SnH +R,;SnCIH — n-Bu,SnCl+R,SnH, 4)

* Since this article was submitted Kawakamt, Zaito and Okawara® have reported data on a number of
dialkyhtin halide hydrides.
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We have found the overall reactions represented by {3) and (4) to be a convenient
way to prepare numerous diorganotin dihydrides. The redistribution reactions take
place rapidly and quantitatively at room temperature and the product dihydride may
be distilled at reduced pressure or isolated by other appropriate means. We have found
the use of the relatively stable. easily prepared, and more easily handied tri-n-butyltin
hydride to be preferable to lithium aluminum hydride reductions in many cases.

Experimental

All reactions involving organotin hydrides were carried out in an atmosphere
of prepurified nitrogen. Tri-n-butyltin hydride and the organotin dihydrides were
prepared bv established proccdures using lithium aluminum hydride® ™ 8,

Di-n-butyltin dichloride. dimethyitin dichloride, di-n-propyltin dichloride,
di-iso-propyltin dichloride. di-n-octyltin dichloride, dicyclohexyltin dichloride and
diphenyltin dichloride were obtained from M & T Chemicals, Inc. Dicthyltin di-
chloride was obtained from Alfa Inorganics. Inc.

Infrared spectra were run using a Perkin~Eimer Model 21 recording double
beam spectrophotometer with sodium chloride optics. All samples were run as liquid
films. Proton magnetic resonance spectra were determined with a Varian Model A-60
Nuclear Magnetic Resonance Spectrometer, using tetramethylsilane as an external
standard. Unless otherwise noted spectra were run neat, Infrared and proton magnetic
resonance spectral data pertaining to the following experiments are to be found in
Tabie 2. The chemical shifts reported are for the protons on tin in the organotin com-

pound.

TABLE 2
IR AND NMR SPICTRAL DATA FUR THE PRODUCT BYDRIDE 3% 0HE REAG TOS o n-BuSadlwon R,Sel,
R 11 mnde ratie 201 mode ratie
v(Sn-H) HSnH) visn - M) S H)
{em ") {(ppm) fem ") (ppm)
Mecthyl* 1877 717 1RJR 441
Ethyl 1456 7.52 IR29 4064
n-Propyl* 1854 7.34 1832 4 5N
1s0-Butyl 1852 7.50 1833 451
n-Octyl 1849 7.42 183§ 4.59
Cyclohexyl” 1825 7.40 1R13 482
Phenyl* I887 8.07 IRSR 607

* Reaction and spectra run with small amount of n-pentane present. " Reactron run with small amoum
of ether present., spectra run after ether had been removed.

Typical details are shown below for reactions involving preparations of the
organotin chloride hydrides and for the stepwisc reactions indicited by eyn. (3) and
(4).

Preparation of di-n-propyltin chloride hydride. Di-n-propyltin  dihydride
(0.59 g. 0.00287 molc) was added to di-n-propyltin dichloride (0.89 g, 0.00326 mole)
und mixed thoroughly at room temperature. The original absorption at Sn-H = 1830
em ™! and 6 = 4,54 ppm shown by di-n-propyltin dihydride was completely replaced
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by new, single, strong absorption at Sn—H = 1853 cm ™! and 8 = 7.59 ppm, which we _f
have assigned to di-n-propyltin chloride hydride.

Tri-n-butyltin hydride and di-n-octyltin dichloride. Di-n-octyltin d:chlorxde:ﬁ-
(1.08 g, 0.0026 mole) was mixed with tri-n-butyltin hydride (0.714 g, 0.0025 mole) at®
room temperature and spectra were run immediately. No absorption remained for.
tri-n-butyitin hydride (Sn—H = 1814 cm ™}, 6 = 4.84 ppm) but, instead, absorption was'.
found characteristic of di-n-octyltin chloride hydride (Sn~H = 1849 ecm™1, § =742
ppm). Tri-n-butyltin hydride (0.748 g, 0.0026 mole) was then added removing the
absorption shown by both tri-n-butyltin hydride and di-n-octyltin chloride hydride :
and producing absorption shown by di-n-octyltin dihydride (Sn—H = 1835 cm~?,.
5=4.59 ppm).
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