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polymerize on standing to give, at first, more viscous liquids and then white solids.
We have previously found that molecular weight determination on samples of
o-phenylenedioxydiphenylsilane purified in various wayvs gave evidence that the
monomeric and dimeric species could be separated?®, and corroboration for this has
come from another laboratory$. Only dimeric values were obtained for the liquid
o-phenvlenedioxymethyvlphenylsilane, however.
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PRELIMINARY NOTES

The n—* transition of x-metal ketones

In a recent publication Harnish and West! proposed that the ultraviolet
absorption spectra of z-silyl ketones could be explained on the basis of dv—p= bonding
involving the £ orbitals of silicon and the = and =z* orbitals of the carbonyl group.
West® has since generalized these proposals to predict the effect of metalloid sub-
stitution on the electronic transition of two- and three-atom chromophores.

Yates, Agolini and Csizmadia®-* by LCAO calculations, have been able to
predict the magnitude of the shifts produced in ketones of the type R,SICOR,
R1GeCOR, and R;SiCOSiR, without invoking d orbital participation.

In addition they have found that in ketonesof the type {CeH,) .JICOC,H, that the
base strength of the ketone decreased in the order Si > Ge > C, indicating that in
the ground state the predominant efiect is inductive release of electrons to the oxygen
atom, rather than electron withdrawal through d=—pt bonding®.+.

Since it is generally agreed® that the amount of dz—p=z bonding should be succes-
sively less In germanium and tin compounds than in silicon compounds, it seemed of
value to prepare a series of ketones {C;H;);MCOCH,, M = C, Si, Ge and Sn, to gain
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additional information on the cause of the observed shift of the position of the n—a*
transition.

Acetyvltriphenyigermane was prepared by the addition of triphenylgermyl-
lithinm to acetyl chloride at —;0° and by the oxidation of 1-triphenylgermylethanol.

Acetyvltriphenyltin, I, was prepared by the addition of triphenvltinlithium to
an excess of acetyl chloride in tetrahvdrofuran at —70°. The reaction mixture was
allowed to warm to room temperature and the volatile components removed under
vacuum. A solution of I was obtained by extracting there sidue with pentane. The
pentane was removed to obtain I as a waxy solid. All attempts to purify I led to
decomposition.

The identity of I was confirmed on the basis of the following observations:
exposure of a solution of I to air for 5 to I0 minutes led to complete conversion to
triphenvitin acetate which was identified by comparison with an authentic sample.
Similar reactions have previously been reported for z-silylketones by Brook and
Pierce®. Lithium aluminum hyvdride reduction of I gave 1-triphenyltinethanol,
melting point 93-95°, (Anal.: Calcd. for C,eH.;0Sn: C, 60.8; H, 5.10; found: C, 60.5;
H, 5.08) identified by its infrared and nuclear magnetic resonance spectra. Finally,
the ultraviolet absorption spectrum of the n—z* transition was a multiplet, charac-
teristic of the x-metal ketones.

TABLE |

CARHONYL GROUP ABS2LPTION IN (C HS),MCOCH
6iis)a 3

Compornd 7 ez, MUT Ymaz?.ciil

{Celi),CCOCH, 302 1710
(CoH ) ,S1COCH 363, 376, 392 1643
{Cel1;1,GeCOCH 4 352, 303, 350 1669
(Cetl5},SnCOCH, 353 (si. 375, 391 1670

¢ In r-heptane: ¥ in carbon tetrachloride: (s shoulder.

The positions of the ultraviolet and infrared absorption maxima {or the carbonyl
group for (CoH ) MCOCH,; are given in Table 1.

These results suggest that the primary cause of the shift in the position of the
i—7* tranisition 1s the inductive effect of the metal rather than d=z—p=r bonding.

Preliminary results on the addition of triphenyltiniithium to a variety of other
acid chlorides indicate that the reaction is general. Thus, reaction with methyl
chloroformate gives a product with 1max 1628 cm~1. Further research to characterize
this product and others is currently underway'.
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Reactions of pentafiuorophenyllithium and cyclopentadienyliron carbonyl
cations

The reactions of CH;Fel{CO};"BPh;~ and C;H;Fe{CO}, (CsH;1,PI+CI- with
sadium borohydride! provide a contrast which illustrates an effect of substitution
of triphenyviphosphine for carbon monoxide in a metal compiex. The former reaction
vields "C;H;Fe(CO:, . presumably via the hydride CH, l*’e!’('O_).:H. whereas the latter
_\'Eeldm acy L’)Dt,ﬁtadl:.‘nt_ denivative, C;H Fe{CO, (CH;:

¢ have also observed a contrast in reactions of ;I,ue two cvclopentadienviiron

ca:bonyl cations with pentafluorophenvilithium. The reaction of this lithium reagent
forepared from butyvilithium and bromopentailuorobenzene in diethyl ether? at -—7-\?";
and a shurry of CHFe(CO:, "CoH,;,P) I~ in tetrahvdrofuran was run at o° for 2 b

>3

ALter removing solvent the rr_wdm, was chire '!‘_‘.:l"ﬂ"r(lnhcd on an alumina columar, with

a single vellow band eluting with benzene. This band was collected and evaporated
giving a yellow solid. Crystailization from a benzene-octane mixture gave the vellow
crystalline cvclng:ent:sdz'cne-imn compound exo-CF;-CoH Fe(COwL (C H; PT, mup,
£32.3-134.0, In 30.4°,; vield; this product was characterized by aralyvsis (Caled. for
Co H FeOPF - Conr g H, 3,33, F, 15,7 PLos.11; Mol wi,, He6. Found: C, 61.6; H,
3.530; I, 15.4; P, 5.00; mal wr., 610,

The infrared spectrum of this compound in carbon tetrachloride contained bands
characteristic of the pentafiuorophenyl group and the triphenviphosphine lgzand, and
contained alss two strong carbonyi stretching frequencies at 1690 and 1235 cm™!
{compared to 19;.5 and 1612 cm~tin a Nujol mullspectrumof C;HFe(COL (CoH5i P75
The presence of a single isomer, the exo- form, was clear from thiz spectrum which
showed a C-H stretching frequency at 2¢.30 cm~t characteristic of the endo- C--H buz
which lacked an absorption at ~ 2750 cm™! which would be expected® for an exo-
C-~H. The proton NMR spectrum of this complex contained broad peaks at 2.7or
imultiplet ‘, 5.031, 5.557, and 7.407 of relative intensities 15:2:1:2. These resonances
are assignable to the protons CgH;, Ha, Hendo, Hp respectively (Fig. 1.

\When a diethyl ct!zer solution of penhﬂunropheﬂx lithium was reacted with a
sturry of CSHSFc{COz “PF¢~ in tetrahvdrofuran at o’ for 2 h a reaction was again

" There appears some doubt in the literature regarding the geometey of substituted cxclo-
pentacdiene compiexes of metals. The most definitive work is found in a crysial structure deter-
mination® of exo-1-CH.C,H.CoC. H,. The infrared band at 2032 cm~? in this compound could
logically be assigned to the endo ~CH-, contrary to the assignment originally made for this com-
pound®, and contrary to most other assignments made in other substituted cyvclopentadiene
camplexes.
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