
highest eqerimental&- acceMble TI-IF~n-C,H,I..i ratio of z5_ In 100 “;;; THF the rate 
is essentially instantaneous. ksuming that reaction (I) does not have a rate maximum 
at a higher THF,kC,H&i ratio, the decrease in rate with added ts-butyllithium can 
be interpreted as indicating the existence of a Iezit two etherates of n-butyllithium, 
and that the higher etherate is more react%-e than the lower etherate. If such is the 
case. the relative reactivities required of the respective ether&es are opposite to those 
invoked to eqkxin a rate maximum. If reaction (I) does have a rate maximum at 
THF+C,H&i > ~5, the decreax in rate on adding +butyllithium at constant THF 
level can only be esplainedb_vthe existence of a relativel>- unreactivesolvated n-C,H&.i 
di_Eter”. 

It is apparent from the trends reported here and the behavior of other organo- 
lithium system+ that the findings for one reaction or a specific organolithium com- 
pound should I:& be extrapolated to other systems. Presumably with the availability 
of more data, genera&is wili be forthcoming. This work is continuing and will be 
reported in detail soon. 

The preparation of trialkyltin hydrides by thermal decomposition of formates 

Organotin hydrides usualIy are prepared by the reduction of organotin halides 
or asides. We now wish to report that tri-n-propyltin or tri-wbut-kin h_vdride can be 
pi~pared by thermal decomposition of the corresponding formate under vacuum I 

IZ,SnOOCH -L R,SnH f Co, 

T&r,-piopyltin format@ (27-7 g. b-p. xor-IO_I"/~ mm Hg, ?:g x.go$G) KS heated 
at 160-170~ under reduced pressure (IO-I z mm Hg), using a distillating column 



packed with glass Rasckig rings to separate the hydride from the starting material 
during the course of reaction. Xfter about S h, 5 .6 g of t&t-propyltin hydride was 
obtained (about 25 :i conversion)_ In the case of t&z-butyltin fcmate, undistilled 
material (352 g), which was obtained by dissolving bis(tri-n-butyljtin o-xide into a 
slight excess of formic acid, was treated as above at 17o-1So~ under I mm Hg for g h, 
and tri-Jr-butyitin hydride (xS.4 g) was obtained (about 60 “;O conversion). In both 
cases the unreacted starting materials mere confirmed by their infrared spectra to be 
almost unchanged R,SnOOCH. These hydrides (wC,H,),SnH (Found: C, 43.17; H, 
S-93. C,H,,Sn calcd.: C. 4313, H. S-91 :;.) and (tz-C,H,),SnH (Found: C, qg&,; H, 
+SS. C,,H&n calcd.: C, _tg.s”; H, g-700’ ,,,-) had the strong infrared absorption near 
ISOO cm-1 characteristic of tin hydrides. Furthermore, their infrared spectra in the 
Sac1 and KBr region were identical with those of authentic samples prepared by the 
reduction of halides with LiAlH,_ 
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Infrarot-Spektren 

Verbindungen 

von OrganometaiI-Schwefel-, -Selen- und -TeIIur- 

\-on den ~Iet~~llc~r~ani~chen \-erbindungen der schweren I\‘b-Elemente wurden 
\-IX nllcm die Infrarot- und Ramanspektren der Zinnorganvle bisher eingehend 
unti-r~uchtl-~“_ S&en dcr Zuordnung dcr Sch\~-ingung~spektren van Zinntetraorga- 
n-km, OrgaIlozinnhalogeniden, -osiden und -hydriden kurden such die IR- und 
Kamanfrti~ju~nztn ciniger _-Uk>-tiinnsuliide und -Aenid&u im Bereich bis qoo cm-1 
mit~etcilt. 

Im _-\n~chlu2~~ an pfiparative Xrbeiten xx-It haben wir die Infrarot-Spektren uon 
Vcrbindungcn der allgsmeinen Formel (C,H,).~I-S-JT’(C,H,J3 CM und JI’ = Ge, Sn, 
Pb; S = S, Se, Tez im Bereich zwischen 250 und 5000 cm-l untersucht’. 11~ir erhielten 
die \‘erbindungen durch doppelte Wmsetzungen aus den Lithium-triphenylmetall- 
chalkogeniden mir Triphenyibromgerman. Triphenylchlorstannan oder Triphenyl- 
chlorplumban 

((3,K,)JI--S -Li + CIJI’(C,Hz\, -+ LiCl + (C,K,).1\L-S-~I’(C,Ii,). (I) 

Sach Aussonderung der his auf wenige Ausnahmen nahezu Iagekonstanten 
inneren Schwingungen der Phenylkernely bleiben die in Tabelle I und 2 aufgefiihrten 
Banden, die den GeriistschwinO~gen dieser l\lolekiile zuzuordnen sind. In den bei 
_- 

* t’erkin-Ehncr, JlodcII 211. SaCl und CsBr-Prismen. in Sujol-suspension zwischen cntspr. 
I:,:njtcrmatwinl. 


