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Further experiments will be directed towards spectroscopic detection and, if possible,
isolation of this ion.

I wish to thank Prof. A. Buchs, University of Geneva, for the mass spectra, Dr. U. Burger,
of our Department, for the NMR. measurcments and Mr. J. Pfyffer for excelient technical
assistance.
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45. Alkyl Transition Metal Compounds I1X?)
Synthesis and Structure of [(Me;SiCH,),Cr(bipy),] I

by J.J.Daly, F. Sanz, R. P. A. Sneeden and H. H. Zeiss
Monsanto Research S.A., Eggbiihlstrasse 36, 8050 Zurich, Switzerland

(14. XI11. 72)

Summary, Bis(trimethylsilylmethyl)-bis-(2, 2’-bipyridyljchromium(IIl) iodide has been syn-
thesized and its structure determined; the Cr-C(sp3) bond length is 2.107(9) A.

The factors influencing the stability of o-bonded alkyl or aryl transition metal
compounds are a source of constant interest [2]-{4]. Thus it is found that many aryl
metal compounds are more stable thermally than their alkyl analogues [4]-[7], and this
observation is difficult to rationalize in terms of simple bond homolytic processes.
It is often presumed that one of the factors contributing to this variation in thermal
stability involves fundamental differences in the nature of the metal to carbon bond-
ing in the two types of compounds. This in so far as the aryl group, in contrast to the
alkyl group, may donate or accept electrons from the metal center. We have now
extended our synthesis of octahedral bis-arylchromium(III) compounds of the type
[R,Cr(bipy)g]I, (bipy = 2,2’-bipyridyl) [8]-[9] to the preparation of the bis-alkyl-

1) Part VIII, see [1].
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analogue (R = Me,SiCH,, [10]). The present single crystal X-Ray structure analysis
was undertaken to determine the value of the Cr(111)-C(sp3) bond length and to find
what difference, if any, exists between aryl- and alkyl-chromium bond-lengths in
strictly analogous complexes.

Bis(trimethylsilylmethyl)-bis(2, 2’-bipyridyl)chromium(ITI) iodide (Found C 51,0;
H 6,10; Cr 7,94; 1 18,8; N 8,4%,; Calc. for C,H,,CrIN,Si, C 50,5; H 5,75; Cr 7,8;
1191; N 8,4%), pesr 3.64 Bl\*l (corresponding to three unpaired electrons); Amax
(EtOH) 245 (loge = 4.49); 300 (loge = 4.49); 390 nm (loge = 3.30) reacts with
HgCl, in methanol to give two equivalents of Me,SiCH,HgCl (m.p. and mixed m.p.
74-76°). The dark red crystals of [(Me,SiCH,),Cr(bipy),]I, (1) were obtained from
nitromethane; they are monoclinic, space group P2,/c with 4 = 18.139, b = 9.611,
c=18919 A, B=104.3°, Z =4, D, — 1400, D, — 1380 kg m-3. The structure was
solved by direct methods and refined by least squares to a final R value of 0,057 for
3758 planes. The cation is represented in Fig. 1.
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Fig. 1. The cation [(Me,SiCH,),Cr(bipy),]*

The bond lengths and angles involving the chromium atom show no significant
deviations from C; symmetry, the pseudo-twofold axis bisecting the C-Cr-C bond
angle. The mean Cr(ITI)-C(sp®) bond length of 2.107(9) A is not significantly different
from the Cr(I1I)-C(sp?) lengths in the analogous [Ar,Cr(bipy),]* cations which have
Cr-C bonds of 2.101(12) (Ar = 0-MeOCgH,, 2) [11] and 2.087(4) A (Ar = Ph, 3) [9].
The Cr-N bond lengths in 1 exhibit precisely the same pattern as that found in 2
and 3; Cr-N frans to carbon, 2.156(7), is longer than Cr—N #rans to nitrogen, 2.103(7)
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A. Thus the bond lengths to the chromium atoms in these three structures provide
no cvidence for a fundamental difference in bonding between the Cr(III)-C(alkyl)
and Cr(III)-C(aryl) compounds.

Two factors may reinforce one another in the lengthening of the Cr-N(2) and
Cr-N(4) bonds (Fig. 2); first the trans influence of the organic group operating on
the g-bond framework of the chromium atoms [12] and second the m-acceptor pro-
perties of the bipyridyl groups. Non-bonded intramolecular repulsions force the aryl
groups of 2 and 3 out of the xy plane of Fig. 2 and so these rings are poorly oriented
to give effective n-bonding with the #,, orbitals of the chromium atom. The Me,SiCH,
groups in 1 also should not form strong z-bonds to chromium 4] and so the near
equality of the Cr—C bond lengths in 1, 2 and 3 is understandable. The bipyridyl
groups are classified as s-acceptors [13], one lies in the xz and the other in the yz
plane of Fig. 2. Two different types of pyridine rings may be distinguished; those
containing N(2) and N(4) which compete with one another for the electron of only
one d orbital, dxy (no longer degenerate with dy; and d;), and those containing N(1)
and N(2) which have no effective competition from the organic groups C(1) and C(2)
for the electrons of dy; and dx, respectively. Thus, as observed, the Cr-N(2) and
Cr-N(4) bonds should be weaker and longer than the Cr-N(1) and Cr-N(3) bonds.
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Yig. 2. Labelling for atoms bonded to chromium in 1, 2 and 3 with axes for d orbitals

It is interesting to note that z-bonding effects seem to predominate in phosphine
chromium carbonyl compounds [14-16] while ¢-bonding effects seem to be more
important in (p-tolyl)-CrCly-3C,HO [5].

We thank Drs. G. and S. Olivé for the magnetic measurement.
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46. Chemically Induced Dynamic Nuclear Polarization XI?)
Intermediary Vinyl Alcohol During Photochemical
Reactions of Acetaldehyde and of Acetoin

by B. Blank and H, Fischer
Physikalisch-Chemisches Institut der Universitat Ziarich

Herrn Prof. Dr. M. Viscontini zum 60. Geburtstag gewidmet
(11. XII. 72)

Summary. Vinylalcohol, formed by disproportionation of a-hydroxyethyl radicals, is dctected
by NMR. spectroscopy during photoreactions of acetaldchyde and acetoin in solution and slowly
tautomerizes to acetaldehyde.

At room temperature, the equilibrium concentration of vinyl alcohol 1 has been
estimated to be at least seven orders of magnitude lower than that of the keto isomer,
acetaldehyde 2, .e. to be lower than the detection limit of most physical techniques
(2] [3]. This has impeded the determination of spectroscopic properties of this most
simple enol.
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During photolysis of 2 and of 2-hydroxybutan-3-one (acetoin, 3) in the probe of
a modified HA-100 1H-NMR. spectrometer, we detect 1 as thermally unstable radical
reaction product, and observe its vinyl proton spectrum highly enhanced by chemic-
ally induced dynamic nuclear polarization (CIDNP.) [4] [5] [6]. Fig. 1 shows H-
NMR.-spectra taken at room temperature during irradiation of 2 (a) and 3 (b), 0.2M
in benzene, with the beam of a high pressure mercury capillary lamp filtered to trans-
mit radiation of wavelength 300 nm < A < 350 nm. During the periods of observa-
tion conversion was less than 10%,. The same CIDNP. effects were found with ben-
zene-hg, benzene-dg, cyclohexane-h,,, cyclohexane-d,,, and octamethyltetrasiloxane
as solvents.

The Table gives the assignments of the transitions 1 through 10 of Fig. 1 to the
various reaction products together with the description of the CIDNP.-effects in the

1) For part X of this series: see {1].





