This article was downloaded by:

On: 28 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1
4
g

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S}l!flll‘, and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

- Raman and Ir Spectra of Carbonyl Funcionalized Z-Vinylic Tellurides:

I Additional Evidences of the Intramolecular Tellurium-Oxygen Interaction

' 1 Rafael E. Barrientos-astigarraga®; Celso Y. Sumida®; Luiz C. J. Almeida? Paulo S. Santos®; JoAO V.
Comasseto®

%i 2 Instituto de Quimica - Universidade de Sdo Paulo, Sdo Paulo, SP, Brazil

P

?

To cite this Article Barrientos-astigarraga, Rafael E. , Sumida, Celso Y., Almeida, Luiz C. J. , Santos, Paulo S. and
Comasseto, JoAO V.(2001) 'Raman and Ir Spectra of Carbonyl Funcionalized Z- -Vinylic Tellurides: Additional Evidences
of the Intramolecular Tellurium- -Oxygen Interaction', Phosphorus, Sulfur, and Silicon and the Related Elements, 172: 1,
211 — 221

To link to this Article: DOI: 10.1080/10426500108046653
URL: http://dx.doi.org/10.1080/10426500108046653

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publ i sher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising di rectly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426500108046653
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 33 28 January 2011

Downl oaded At:

Phosphorus, Sulfur and Silicon, 2001, Vol. 172, pp. 211-221 © 2001 OPA (Overscas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Raman and Ir Spectra of Carbonyl
Functionalized Z-Vinylic Tellurides: Additional
Evidences of the Intramolecular
Tellurium-Oxygen Interaction

RAFAEL E. BARRIENTOS-ASTIGARRAGA, CELSO Y. SUMIDA,
LUIZ C.J. ALMEIDA, PAULO S. SANTOS and JOAO V. COMASSETO

Instituto de Quimica — Universidade de Sdo Paulo, Sdo Paulo-SP,
05508-900, Brazil

Several carbonyl functionalized Z-vinylic tellurides were synthesized. Infrared spectra of
compounds 1 showed a peculiar pattern. Appreciable shifts to lower wavenumbers for both
the Ve and ve_g modes, as well as extensive mixing of such modes were observed. This
behaviour could be rationalized in terms of a proposed Te-O interaction.

Keywords: vinylic substitution; Z-functionalized vinylic tellurides; infrared and Raman
spectroscopy; intramolecular Te-O interaction
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INTRODUCTION

Organo tellurium compounds have awaken considerable interest

['2) and

over recent years due to their applications in organic synthesis
as precursors of semiconductors or materials.”’ Notwithstanding such
interest very few of them were the subject of more detailed
spectroscopic investigations, particularly Raman and IR. In fact some
dialkyl tellurides have been characterized by vibrational spectroscopy
over recent years,' but this is not the case for the more complex
functionalized tellurides, where more specific interactions are present.
In particular, the intramolecular trough space interaction of tellurium
and oxygen atoms in several classes of organo tellurium compounds has
been postulated as responsible for their stereochemistry,”) as seems to
be the case for ketovinylic tellurides.

In a recent publication, some of us'®! reported a new method for
the preparation of tri and tetrasubstituted vinylic tellurides from f-
dicarbonyl compounds, noting that only the Z isomer is formed. Such
behavior can be rationalized on basis of a through space interaction of
the carbonyl oxygen with the tellurium atom, as shown schematically in
Scheme 1 for a particular compound of this family.

In a recent paperm calculations were performed for a series of B-
chalcogenovinylaldehydes, in close agreement with the experimentally
observed peculiarities of the O—chalcogen (S, Se, Te) interactions. In
particular, the authors highlight the fact that for some of the carbonyl
vinylic tellurides the calculated O-Te distance is almost coincident with
that of a normal covalent Te-O bond, ie., 2.08-2.10A. With such

motivation we decided to investigate the vibrational spectra of a series
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of carbonyl vinylic tellurides, displaying some distinctive features that

in our view represent additional evidences of the previously mentioned

interaction.
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SCHEME 1: The trough space interaction involving tellurium and
oxygen as responsible for the Z-stereochemistry.

EXPERIMENTAL

The synthesis of 1 and of several other members of the series was
reported recently.*!

The IR spectra were obtained for the neat liquid in a FTIR Perkin-
Elmer 2000 spectrophotometer, as a film between KBr windows.

The Raman spectra were obtained in a Renishaw microRaman
spectrometer using the 514.5 nm line from an Ar” laser for excitation.
The power was kept at ca. 10 nw to prevent local heating of the deep

yellow sample, and the possibility of photodecomposition was
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discarded by the reproductibility of several spectra obtained in 10 sec

intervals.

RESULTS AND DISCUSSION

Some years ago, carbonyl functionalized vinylic tellurides 2 were
prepared from the corresponding propyolic aldehyde.!*! The analysis of
the IR spectrum of a E-vinylic telluride (2a, Figure la), showed the
usual relative intensities pattern for the C=C and C=0 stretching
vibration absorption bands; however, when the stereochemistry is Z
(2b, Figure 1b), an important change on the relative intensities of these
bands was observed, suggesting the occurrence of some intramolecular
interaction that would be responsible for modifying the vibrational
modes of the molecule.

In analogy, we found out that other carbonyl functionalized Z-
vinylic tellurides 1a-i showed the same pattern. The corresponding
wavenumber values are listed in Table 1, together with a tentative
assignment of the more characteristic modes. As representative
examples, the IR and Raman spectra of 1d and 1e (see Figure 3 and 4)
will be discussed in further datail.
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FIGURE 1. IR spectra of 2a and 2b
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TABLE 1: IR data for functionalized vinylic tellurides.

Telluride Wavenumber Absorbance Tentative
(cm™) (%) assigment
ﬁJ\ 1673 96 V=0
— H
Bule 1553 66 Vo=
2a
BuTc\}n 1642 21 ve=g
= 1493 46 Ve=c
2b
TeBu 0 l 678 ] 6 V=0
éﬁ“\ OFt 1566 28 Vee
la
TeBu 0 1635 30 Ve=0
(_K/’“\ 1522 36 ve o
1b
TeBu Q l 676 I 4 Ve=0
(Ljit)/w 1556 22 Ve
.._ Ph
lc
0
n-BuTc>~>7 1614 17 Ve=0
e 1518 21 Ve
1d
0
BU}_}-OF} 1682 35 vVc=0
M 1577 33 Ve=c
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FIGURE 2. IR (a) and Raman (b) spectra of 1d.
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FIGURE 3. IR (a) and Raman (b) spectra of 1e.
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An examination of Figure 2 and 3 reveals some distinctive

features of the vibrational spectra of 1d and 1e, i.e.:

1) The wavenumbers of the bands assignable to the v(c_c) and
v(c-0) are substantially lower than for analogous compounds where Te
is replaced by O or S.

2) The relative intensities of the bands assignable to v(c.c) and
v(c-0) do not follow the usual pattern, that is, the v(c-¢) mode is more
intense than the v(c=c) mode.

On the other hand, the Raman spectra show the expected pattern
of relative intensities, with the v(c-c) mode being more intense than the
V(c=0) One.

It is well known that alternate -C=C- and -C=0 moieties greatly
favor the extensive mixing of the corresponding vibrational modes, the
typical example being p-benzoquinone, where normal coordinate
calculations reveal almost 50% to 50% composition for the vic-¢) and
v(c=0) modes. A similar situation seems to be present in the case of
compound 1. If one considers that a rather strong Te-O interaction is
present, leading to a five member ring, as depicted in Figure 4, an that
such a structure is stabilized by charge transfer O—Te interaction and
by the m electron delocalization over the ring, a reduction in the C=C
and C=0 bond orders can be anticipated.

R-Teff | R

FIGURE 4. Proposed interaction between Te and O atoms.
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In this way, the appreciable shifts to lower wavenumbers for both
the v(c=c) and v(c-0) modes, as well as the extensive mixing of such
modes can be rationalized in terms of the proposed Te-O interaction.

It should also be pointed out that for a series of carbonyl vinylic
tellurides the IR spectra show the v(c=¢) and v(c—p) modes as bands of
comparable intensities and in some cases the former as a stronger band.

On the other hand, for all the investigated compounds the Raman
spectra show, consistently, the v(c~c) as a stronger band (ca. 10 times),
that is, the normal pattern for carbonylic compounds bearing -C=C
bonds.

In conclusion, it seems reasonable to attribute the peculiar
observed effects on dipole moments to a Te-O interaction, rather than to
polarizability counterparts, although confirmation of such hypothesis

will require further detailed investigation.
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