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A Stable Halosilylene at Room Temperature in THF been reported. A stable halosilylene should lead to novel silicon
Solution chemistry because of its high synthetic potential and might also
be a promising precursor for disilynes and silynes.
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] ) ] ] ) We wish to report the first stable halosilylene, bromo]tris-
Silylenes, corresponding to carbenes in organic chemistry, are trimethylsilyl)methyl]silylene ), in THF solution at room
important intermediates in photochemical, thermal, and metal- temperature (Scheme 1).

reduction reactions of organosilicon compouhdsnong various
substituted silylenes, there are several reports of halosilylenes.Scheme 1
In most cases, halosilylenes have been generated in the gaseous

state by thermolysis reactions and identified by trapping reaétions MesSi /Br 2 LiN o\ i

or observed as short-lived species by spectroscopic methvds. MesSi—)-Si—Br —=F Me3Si7( *

few reports have described the existence of halosilylenes as MesSi  Br THE MesSi Live
intermediates in a condensed phaSince the first report of the 5 6 :

stable divalent silicon species, Gi: (Cp* = MesCs, silico-

ceng, by Jutzi and co-workersa remarkable class of stable The precursor, tribromoltris(trimethylsilyl)methyl]silané)(
silylenes such as dialkyl silyleh& and cyclic silylene, 3, and containing the bulky tris(trimethylsilyl)methyl group to stabilize

4 has been reported recently?, but no stable halosilylene has halosilylene, 6, kinetically'®1! was prepared in high yield.

*To whom correspondence should be addressed at Yonsei University. COMpounds was reduced with 2 equiv. of LiNp(lithium naph-
Fax: +82-33-760-2182. E-mail: melee@dragon.yonsei.ac.kr. thalenide) at—78 °C in THF. The reaction was monitored by

' Department of Chemistry, University of Tsukuba, Tsukuba, Ibaraki 305, gas chromatography. After the mixture was stirred for 24 h all
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B.; Meinel, S.J. Organomet. Cheni994 474 71. (d) Konieczny, S.; Gaspar, (trimethylsilyl)methane (5%). After the reduction & was

P. P.J. Organomet. Chen1986 307, 151. (e) Lee, W. L.; Shieh, C. F.; Liu, ; ; i
C. S.J. Organomet. Cheni986 302 23. (f) Liu, C. S.. Hwang, T. LJ. Am. completed as described above, the reaction mixture was slowly

Chem. Soc197§ 100, 2577. (g) Hwang, T. L.; Pai, Y. M.; Liu C. S.. Am. warmed to 25°C and kept at that temperature for 2 h. The dark

Chem. Soc198Q 102 7519. (h) Church, S. R.; Davies, C. G.ihen. R orange color of the solution was preserved during this time.

g"207”n'er' P. A; Saint, G.; Timms, P. Ll. Chem. Soc., Dalton Tran$996 Alcoholysis of the dark orange colored solution with an excess
(3) (a) Bock, H.: Kremer, M.; Dolg, M.; Preus#].-W. Angew. Chem., of MeOH at 25°C gave compound (87%, GC yield). This result

Int. Ed. Engl.1991 9, 1186. (b) Maier, G.; Mihm, G.; Reisenauer, H. P.;  shows that bromosilylené generated from the reduction &f

Littmann, D.Chem. Ber1984 117, 2369. (c) Harjanto, H.; Harper, W. W.; ; ;
Clouthier, D. J.J. Chem. PhysL996 105 Ty (@) Harper. W. W Clouthies, ~ Was trapped 233’ MeOH and then methanolysis of bromine took
D. J.J. Chem. Phys1997, 106, 9461. () Harper, W. W.: Hostutler, D. A.; place to give7® (Scheme 2). To prevent the alcoholysis of the
Clouthier, D. J.J. Chem. Physl997, 106, 4367. (f) Ismail, Z. K.; Fredin, L.; halosilylene-trapping compound, 2-propanol was used as a
Hauge, R. H.; Margrave, J. U. Chem. Physl982 77, 1626, (g) De Naida, — trapping agent. Using a procedure similar to that described, we
.; Mavromanolakis, A.; Couris, S.; Castillejo, @hem. Phys. Let200Q X i . .
316, 449. (h) Fujitake, M.; Hirota, EJ. Mol. Struct.1997, 413-414, 21. (i) obtained the corresponding halosilylene-trapping adduct, bromo-
Mclinnis, T. C.; Andrews, LJ. Phys. Cheml992 96, 5276. (isopropoxy)[tris(trimethylsilyl)methyl]silane8} in 95% yield

(4) (a) Jutzi, P.; Holtmann, U.; Bme, H.; Miller, A. J. Chem. Soc., Chem. i _7g ° i 04 Vi i
Commun.1988 305. (b) Pietschnig, R. West, R.; Powell, D. Brganome- (GC yield) at—78 °C and in 93% yield (GC yield) at room

tallics 200Q 19, 2724, temperature. In the presence of an excess of 2,3-dimethyl-1,3-
(5) (a) Jutzi, P.; Holtmann, U.; Kanne, D.; Blom, R.; Gleiter, R.; Hyla- butadiene, we also obtained the bromosilylene-trapping product,
Kryspin, I. Chem. Ber.1989 122, 1629. (b) Jutzi, P.; Morke, A. Angew. 9, in 97% yield (GC yield) at—78 °C and in 96% vyield (GC

Chem., Int. Ed. Engll989 28, 762. (c) Jutzi, P. Ithe Chemistry of Organic : S
Silicon CompoundsRappoport, Z., Apeloig, Y., Eds.: John Wiley & Sons: yield) at room temperature. These results strongly indicate that

Chichester, U.K., 1998; Vol. 2, Chapter 36. the generated halosilylergis stable in the condensed phase at
(6) Kira, M.; Ishida, S.; lwamoto, T.; Kabuto, G. Am. Chem. S0d.999 room temperature (Scheme 3).

12]("759(752%“_ M.; Lennon, R.; Hayashi, R.; West, R.; Belyakov, A. V.; The 2°Si NMR of the reduction mixture containirgjshowed

Verne, H. P.; Haaland, A.; Wagner, M.; Metzler, N.Am. Chem. S0d994 a gradual appearance of resonance dué & 106 ppm from

116 2691. (b) Denk, M.; Hayashi, R. K.; West, R.Am. Chem. S0d 994

116, 10813. (c) Haaf, M.; Schmiedl, A.; Schmedake, T. A.; Powell, D. R; (10) Ohtaki, H.; Ando, WOrganometallics1996 15, 3103.

Millevolte, A. J.; Denk, M.; West, RJ. Am. Chem. S0d.998 120, 12714. (11) (a) Cook, M. A.; Eaborn, C.; Jukes, A. E.; Walton, D. R. WM.

(8) (&) West, R.; Denk, MPure Appl. Cheml996 68, 785. (b) Schmedake, Organomet. Cheni97Q 24, 529. (b) Uhl, W.; Graupner, R.; Layh, M.; Sidlau
T. A, Haaf, M.; Apeloig, Y.; Muller, T.; Bukalov, S.; West, R. Am. Chem. U. J. Organomet. Chenl995 493 C1. (c) Eaborn, C.; Happer, D. A. R;

Soc.1999 121, 9479. Hopper, S. P.; Safa, K. 0. Organomet. Cheni98Q 188 179. (d) Ohgaki,
(9) (@) Gehrhus, B.; Lappert, M. F.; Heinicke, J.; Boese, R:s8&laD J. H.; Fukaya, N.; Ando, WOrganometallics1997, 16, 4956.

Chem. Soc., Chem. Commur®95 931. (b) Gehrhus, B.; Hitchcock, P. B.; (12) Avent, A. G.; Bott, S. G.; Ladd, J. A.; Lickiss, P. D.; Pidcock, A.

Lappert, M. F.Organometallics1997, 16, 4861. (c) Gehrhus, B.; Hitchcock, Organomet. Chenil992 427, 9.

P. B.; Lappert, M. F.Organometallics1998 17, 1378. (d) Gehrhus, B.; (13) (a) Al-Wassil, A. I.; Eaborn, C.; Hudson, A.; Jackson, R. A.

Hitchcock, P. B.; Lappert, M. F.; Maciejewski, HDrganometallics1998 Organomet. Cheml1983 258 271. (b) Eaborn, C.; Reed, D. H. Chem.

17, 5599. Soc., Perkin Trans. 2985 1695.

10.1021/ja016309f CCC: $20.00 © 2001 American Chemical Society
Published on Web 07/11/2001



Communications to the Editor

Scheme 2
Me3Si Br [ Br
) ?s oy —2LiND MesSI\ _MeOH _
e3Si |\ r—>THF, 789C Me3Si SI\ OMe T
MesSi Br 24 h Me3Si H
5
Me3Si /OMe
MeSi—)=Si—OMe
MesSi  H
7
T=-78 DC, 93%
r.t., 87%
Scheme 3
. Me38i Br
"PFTOH MesSi—-Si=OPr
MesSi  H
Me3Si Br ;
3 _ 2 LiNp T=-78°C, 95%
Me3Si S|\—Br W rt, 93%
Me3Si Br 24 h
5 Mes3Si Br

L MeSSi%Si
T Me3Si 9‘
9
T=-78°C, 97%

rt, 96%

—50 to —5 °C.** The 2°Si resonance fo6 is similar to those of
diaminosilylene®, 3, and4 (78, 97, and 117 ppm, respectively)

stabilized by the orbital interaction between nitrogen and silicon
atoms, but very different from that of the stable dialkylsilyléne,
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solution in the NMR tube was cooled from5 to —50 °C, 50
scans again gave a distinct resonance. After the NMR experiments,
the injection of an excess of 2-propanol to the mixture gave the
bromosilylene-trapping addu@& as expected. However, in at-
tempts to record under the condition of 4100 scans &C2@bout

11 h), no resonance near 100 ppm was observed and trapping-
adduct8 was not observed either in the trapping experiment with
2-propanol.

We attempted to observe the absorption band due to halosi-
lylene 6 using UV—vis spectrometry at-78 °C, but we were
unable to identify this band because of the very intense absorption
arising from LiNp and naphthalerie.

Br\ . R\S/Br\s_ Br\
13 '\ /"R Si<—o<j
R Br /
R
R = C(SiMe3);

At this moment, we are unable to state whether the generated
halosilylene is free silylene, Br-bridged silylene, or THF-solvated
silylene® Efforts are currently underway to elucidate the structure
of halosilylene.
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