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Summary: A kinetically stabilized stannanetellone was synthe- Chart 1
sized by the telluration of an extremely hindered stannylene with R R
(n-BupP=Te. The structure of the stannanetellone was deter- .
mined by X-ray crystallographic analysis. R R? -?,'g 21 :2 Tz,,_;r' Fr ‘ O '
1 2
Compounds containing a double bond between heavier group ggtt 21 g(sn\AD(:)3 R2 = Dis o
14 and 16 elements?i.e., heavier congeners of a ketone (called R! Dis = CH(SiMe3), ?.'ES FF:: ,t'pr
“heavy ketone9, are fascinating synthetic targets. We have
already reported the syntheses and isolations of the kinetically Chart 2
stabilized heavy ketones Tbt(ArySK and Tbt(R)Ge=X (Ar X 5 B X
= Dip, Tip; R= Tip, Dis; X =S, Se, Te) by taking advantage ~ MesSi gn‘/N \) = N/Sn\ o ~H~—
of an efficient steric protection substituent, the Tht grétngn f 'B“| p\”“}sn\"“‘
In Chart 1 these abbreviations are defined. Although we have N -Sn\N/S“~x /u
reported the attempted synthesis of a teadlfur double-bonded ) snv|e3 Mgy
compound protected by the Tht group, RS, it was found 1ﬂ Xz gg;’;;ge gg:;((zge
that the plumbanethione could be generated and trapped at low 1c X2 Te 2c:X=Te

temperature but underwent ready isomerization to the corre-
sponding plumbylene (Tbt(TbtS)Pb:) via the migration of the and isolation of the kinetically stabilized stannanechalcogenones
Tbt group at ambient temperatur&@herefore, it should be of ~ Tbt(Ditp)Sr=Sc and Tbt(Ditp)Sr=Se*¢ (Chart 1), examples
great interest whether the compounds having aF$iiX = of the intrinsic nature of tirrchalcogen double-bond com-
S, Se, Te) bond have real existence in a ketone forBiRX) pounds. To extend this chemistry, we became interested in the
or a stannylene form (R(RX)Sn:). To date, some examples of synthesis of an as yet unknown, kinetically stabilized-tin
thermodynamically stabilized St systems such ak—33 have tellurium double-bonded compound (stannanetellone). The
been reported (Chart 2), but they are highly perturbed by the €lucidation of properties of a stannanetellone is important for
electron donation from the neighboring nitrogen atoms, as the systematic understanding of the heavy ketones.
evidenced by their high-field chemical shifts in th&ifSn NMR We present here the synthesis and isolation of a stable
spectra. On the other hand, we recently reported the synthesisstannanetellone by taking advantage of the kinetic stabilization
afforded by the combination of 2,6-bis[bis(trimethylsilyl)-
*To whom correspondence should be addressed. E-mail: tokitoh@ methyl]-4-[tris(trimethylsilyl)methyl]phenyl (Bbt) and 2,24,4'-
boc.kuicr.kyoto-u.ac.jp. tetraisopropylrterphenyl-2-yl (Titp) substituents on the tin
Ch(1) Fz%rorexi?evglsesi O(lil) T?(kitgh,TNié,tOﬁa’fﬁki' %dﬁ' OrgRaf;?O"SEt- atom, together with a crystallographic structural analysis.
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contrast to the carbon analogues, telluroketones, which are

known to be extremely labile even under fluorescent Ifghhe
UV —vis spectrum of6 in hexane showed two absorption
maxima at 4364 = 1400) and 646 nme(= 80), which were
assigned to ther—z* and n—x* electron transitions for the
Sn=Te chromophore, respectivelyThe Amax value of 646 nm
for the n—x* transition is larger than those for any of the other
corresponding heavy ketones, Tht(AFM (M = Si, Ge; X=

S, Se, Te) and Tht(Ar)SaX (X = S, Se), and this result is
consistent with the tendency that theat* absorptions of heavy
ketones are systematically red-shifted with increasing atomic
number of the group 14 and 16 elemehts.

The NMR spectra of stannanetello6alisplayed the char-
acteristic features expected of a -titellurium double-bond
compound. That is, th#°Sn NMR spectrum showed only one
broad signal at 282 ppAt,which could be assigned to the2sp
tin atom of the stannanetelloife In contrast to the case fdic
and2c (—350 and—397 ppm)34hthe low-field chemical shift
of 6 was characteristic of a double-bonded compound containing
a tin atom!? The 1?5Te NMR spectrum of showed a singlet
signal at 1007 ppm, similar to those of germanetellones reported
earlier (1143 and 1009 ppm ing0g).2

The structural parameters of stannanetell6rveere defini-
tively determined by X-ray crystallographic analysis-&t70
°C (Figure 1)'3 One can see that the SiTe bond of6 is
effectively protected by the-CH(SiMe;), units of the Bbt group
and ano-isopropy! group of the Titp group. The SaTel bond
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Figure 1. ORTEP drawing of Bbt(Titp)S®Te (6) with thermal
ellipsoid plots (50% probability). Hydrogen atoms and a hexane
molecule are omitted for clarity.
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distance (2.5705(6) A) is shorter by about 6.5% than the average|ength of the SrrTe bond of6 was slightly shorter than those

for Sn—Te single bond¢ and is in good agreement with the
calculated S#Te bond length of Pisr=Te (2.589 A). The

(8) For recent examples of the use pfBu);P=Te as a tellurium source,
see: (a) Sasamori, T.; Mieda, E.; Takeda, N.; TokitohANgew. Chem.,
Int. Ed. 2005 44, 3717. (b) Zhang, T.; Piers, W. E.; Parvez, Man. J.
Chem2002 80, 1524. (c) Knight, L. K.; Piers, W. E.; McDonald, Rhem.
Eur. J.2000Q 6, 4322.

(9) Minoura, M.; Kawashima, T.; Okazaki, R. Am. Chem. S0d993
115 7019.

(10) Assignments of the observed two absorption maxima6fare
reasonably supported by the TDDFT(B3LYP) calculations fofSpirTe
(406 (r—x*) and 612 nm (A-7*)). (Figure S4, Supporting Information).

(11) Although the coupling constant betweéfsn and*25Te is thought
to be diagnostic of the degree of the multiple-bond character, it was not
observed by°Sn and'?’Te NMR spectroscopy.

(12) Sr=Sn: (a) Goldberg, D. E.; Harris, D. H.; Lappert, M. F.; Thomas,
K. M. J. Chem. Soc., Chem. CommuaA7§ 261. (b) Wiberg, N.; Lerner,
H.-W.; Vasisht, S.-K.; Wagner, S.; Karaghiosoff, K.;'tdpH.; Poikwar,
W. Eur. J. Inorg. Chem1999 1211. Sr=C: (c) Meyer, H.; Baum, G.;
Massa, W.; Berger, S.; Berndt, Angew. Chem., Int. Ed. Engdl987, 26,
546. (d) Anselme, G.; Ranaivonjatovo, H.; Escudie Couret, C.; Safge
J.Organometallicsl992 11, 2748. (e) Mizuhata, Y.; Takeda, N.; Sasamori,
T.; Tokitoh, N. Chem. Commur005 5876 Sr=Si: (f) Sekiguchi, A.;
Izumi, R.; Lee, V. Y.; Ichinohe, MJ. Am. Chem. So@002 124, 14822.
Sn=Ge: (g) Chaubon, M. A.; Escudid.; Ranaivonjatovo, H.; Satge,Jl.
Chem. Soc., Chem. Commur96 2621. (h) Sekiguchi, A.; Izumi, R,;
Lee, V. Y,; Ichinohe, MOrganometallic2003 22, 1483. (i) Schier, A.;
Saak, W.; Weidenbruch, MOrganometallics2003 22, 215. SE=P: (j)
Couret, C.; Escudigl.; SatdeJ.; Raharinirina, A.; Andrriamizaka, J. D.
Am. Chem. Soc1985 107, 8280. (k) Ranaivonjatovo, H.; Escudid.;
Couret, C.; Satgel. J. Chem. Soc., Chem. Commad®892 1047. SF=N:
() Ossig, G.; Meller, A.; Freitag, S.; Herbst-Irmer, R.Chem. Soc., Chem.
Commun 1993 497.

(13) Crystallographic data fo6: CggH118Si;SnTe, M, = 1354.52,
monoclinic, space group2i/c, a = 13.871(4) A,b = 22.050(6) A,c =
23.776(6) A8 = 90.492(3), V= 7272(3) B, Z = 4,D. = 1.237 g cn3,

u = 0.895 cnTl, R1 = 0.0362, wR2(all dataj= 0.1142. GOF= 1.244,
largest diff peak and hole 1.718 ar.996 e A3 (around the Te atom).

of 1c and2c (2.618(1) and 2.603(1) A, respectivef#)? The
tin atom of6 was found to have a completely trigonal planar
geometry (the sum of the angles being 359)pBdicating the
structural similarity to the carbonyl carbon atoms of ketones.
Stannanetelloneés was found to undergo some addition
reactions with small molecules (Scheme 2). Hydrolysié gave
dihydroxystannan8, most probably via intermediai® Mesito-
nitrile oxide reacted as a 1,3-dipole reagent vétto give the
expected [2+ 3] cycloadduc®. The reaction o6 with dimethyl
acetylenedicarboxylate (DMAD) resulted in the formation of
the corresponding [Z- 2] cycloadductlO. The reaction mode
of 6 was found to be similar to those of other heavy ketdrfes.

Acknowledgment. This work was partially supported by
Grants-in-Aid for Scientific Research (Nos. 12CE2005, 14078213,
14204064, 16000754, and 17GS0207), the 21st Century COE
on Kyoto University Alliance for Chemistry (Novel Organic
Materials Creation & Transformation Project), and the Nano-
technology Support Project from the Ministry of Education,
Culture, Sports, Science, and Technology of Japan. T.T. is
grateful for Research Fellowships of the Japan Society for the
Promotion of Science for Young Scientists.

Supporting Information Available: Text, tables, and figures
giving experimental details, theoretical calculations, #idNMR
spectra for5, 6, 9, and10 and CIF files giving X-ray structural
data for5, 6, 8, and10. This material is available free of charge
via the Internet at http:/pubs.acs.org.

OMO0604627

(14) The average of SrTe single bonds in XSn—Te—X systems (26
examples) is 2.751 A (Cambridge Structural Database).



