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Takeda, T.; Tsubouchi, A., Science of Synthesis, (2009) 46, 63.
The Tebbe reagent {(μ-chloro)bis(η5-cyclopentadienyl)(dimethylaluminum)(μ-methylene)titanium; [(AlMe2){Ti(Cp)2}(μ-CH2)(μ-Cl)]} is prepared by the reaction of 2 equivalents of trimethylaluminum with dichlorobis(η5-cyclopentadienyl)titanium(IV).[1] Because the reagent is highly susceptible to air and moisture, it is more convenient to use it as a standardized solution in benzene or toluene, and such solutions are commercially available from several suppliers. On treatment with a Lewis base such as pyridine or 4-(dimethylamino)pyridine, the Tebbe reagent generates bis(η5-cyclopentadienyl)methylenetitanium(IV) [(Cp)2Ti=CH2], which methylenates carbonyl compounds in the same reaction vessel. Tetrahydrofuran can also be used to promote the generation of bis(η5-cyclopentadienyl)methylenetitanium(IV) from the Tebbe reagent.
Meee, eee α,β-eeeeeeeeeee eeeeeeee [bookmark: xlsu]8 ee eeeeeeeee eeee eee 8,8-eeeee [bookmark: xlsu]8 eeeeeeeeee e eeeeeeee eeeee eeeee ee eeeeeeeee eeee eee Meeee eeeeeee (Meeeee 8).[8] Meee eee eeeeeeee Meeeee eeeeeeeeee eee eeee, eeee eeeeeeeeeeeeee eeeee ee eeeeeee ee e eee eeeee ee eeeee [bookmark: xlsu]8. Meee eee eeeeeeeeeee eeeeeeeeee [bookmark: xlsu]8 ee eeeeeee eeee eee Meeee eeeeeee, ee ee eeeeeeeeeee eeeeeeeeeeeeeeee ee eee eeee eeeeeeeeee eeeeeee eeeeee eeeee ee eeee eee 8,8-eeeee [bookmark: xlsu]8.
Meeeee 8 Meeeeeeeeeeeee ee α,β-Meeeeeeeeee Meeeeeeee eeee 8,8-Meeeee ee Meeeeeeee eeee eee Meeee Meeeeee[8]
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Meeeeeeeeeeee ee α,β-eeeeeeeeeee eeeeeee [bookmark: xlsu]8 ee eee Meeee eeeeeee eeeee eee eeeeeeeeeeeee 8,8-eeeeee [bookmark: xlsu]8 (Meeeee 8). Meeeeee 8,8-eeeeee eee ee eeeeeeee ee eeeeeeeee ee eee eeeeeeeeeeeee eeeeee eeee eee Meeee eeeeeee, eee eee eeeeee eee eeeeeeeeeeeeee;[8] eeeeeee, eee eeeee ee eeeeeeee eeeee eeee eee Meeeee eeeeeee ee eeee eeeeeee ee eee Meeee eeeeeee. Meee eeeeeeeeeeeeee ee eeeeeeeeeeee eeeee Meeeee (eee Meeeeee 88.8.8.8) ee Meeeeeee eeeeeeeeee eeeeeeeeee. Meeeee α,β-eeeeeeeeeee eeeeeee eee eeeeeeeee eeee eee eeeeeeeeeeeee eeeeeeeeee eeeeeeeeeeee eeeeeeeee eeeee eee Meeee eeeeeee ee eeeeeeeeeeeeeee.[8–8] Me eeee eeeee eee eeeeeee ee eeeeeeee eeee eeeeeeee eeeeeee eee eeeeee eee eeeeeeee eeeee eeeeee eeeeeeeeee (e.e., ee eee eeeeeeee ee eeee eeeee [bookmark: xlsu]8). Mee eeeeeeee ee ee eeee eeeee ee eee α-eeeeeeee ee eee eeeeee eeee eee eeeeee eee eeeeeeeeeeeee.[8]
Meeeee 8 Meeeeeeeeeeeee ee α,β-Meeeeeeeeee Meeeeee eeee 8,8-Meeeee ee Meeeeeee eeee eee Meeee Meeeeee[8–8]
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e Meeeeeeeee eee eeeeeeee.
Mee Meeee eeeeeeeeeeeee ee eeeeeeeeee eeeeee ee eeeeeeeeee eeee ee eeeeeee 8,8-eeeeee [bookmark: xlsu]8 eeee ee eeeeee eeeee ee eee β-eeeeeeee (Meeeee 8). Me eeeeeee, eeee eeeeeeeeeeeeee eeeeee ee eeeeeeee eeeee Meeeee-eeee eeeeeeeee ee eeeeeeeeee-eeeee eeeeeeee eeeeeee eeeeeeeee eeeeee eeeeeeeeeeeeee. Mee eeeeeeeeee ee eee eeee eeeeeeeee [bookmark: xlsu]8 (M8 = M; M8 = eeee) eeee 8-(eeeeeee)eeee-8,8-eeeeee eee ee eeeeeeee eeeee eee Meeee eeeeeee.[8,8] Meee eeeeeeeeee [bookmark: xlsu]8 (M8 = Me) eee eeeeeee eeee eee Meeee eeeeeee, eee eeeeeeeeeeeee 8,8-eeeeee eee eeeeeeee ee eeee eeeeee eeee eeeeeeeee ee eee eeeeeeeeeeeee ee eee eeeeee eeee.[88,88]
Meeeee 8 Meeeeeeeeeeeee ee α,β-Meeeeeeeeee Meeeee eeee Meeeee 8,8-Meeeee ee Meeeeeee eeee eee Meeee Meeeeee[8–88]
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e Mee eeeeeeeeeeeeeee ee eee eeeeeeee.
e Mee eeeeeeeee eee eeeeeeeeeeee eeee eee M-eeeeee (<88%).
e Meeee (M/M) <88:88.
e Meeeeeeeeeeee ee eee eeeeee eeeee ee M8 eeee eeeeeeee.
Meeee-eeeee 8,8-eeeeee [bookmark: xlsu]88 eee eeeeeeee eeee eee eeeeeeeeeeeee eeeeee [bookmark: xlsu]88 ee Meeee eeeeeeeeeeeee eee eeeeeeeeeee eeeeeeeeee ee eeee eeeeeeeeeee eeeeeee [bookmark: xlsu]88 (Meeeee 8).[88] Meeeeeeeeeeee, eee Meeee–Meeee eeeeeeee ee eee eeeee-eeeee eeeeee [bookmark: xlsu]88 eeee e eeeee ee eeeeeeeeeee M8M8M=MM8M8 [e.e., M-eeeeeeeeeeeeeee (eeeeeee eee ee 88°M), eeeeee eeeeeeee, 8-eeeeeeeeeeeeeeeeeee, 8-eeeeeeeeeeeeeeee, eeeeee eeeee eeeeee, eee 8-eeeeeeeeeeeeeee-8-eee] eeeee eee eeeeeeeeeeeee eeeeeee [bookmark: xlsu]88, eeeee eee ee eeeeeeeeeeee eeeeeee eeee eee eeeee ee eeee eee eeeeeeeeeeeee eeeeeeeeeee [bookmark: xlsu]88. Mee eeeeee eee eeeee ee eee eeeeeeee eeeeeee ee eeeeeeee ee eee Meeeeeeeee eeeee. Mee eeeee-eeeee eeeeee [bookmark: xlsu]88 eee ee eeeeee eee eee eeeeee eeeeeee e eeee ee eeeeeeeeee.
Meeeee 8 Meeeeeeeeee ee Meeee-Meeee 8,8-Meeeee[88]
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Mee Meeee eeeeeeeeeeeee ee eeeeeeeeeee eeeeeeee [bookmark: xlsu]88 eee [bookmark: xlsu]88, eeeeeee ee eee eeeeeeeee ee eee eeeeee eeeeee eeeeee [bookmark: xlsu]88 eee [bookmark: xlsu]88, ee eeee ee eee eeeee eeeeeeeee ee (+)-8,8-eeeee-8-eeeeee-8-eee[88] eee eee MM eeee eeeeeee ee eeeeeeeeee,[88] eeeeeeeeeeee (Meeeee 8). Meee eee eeeeeeeeeee ee eeeeee eeeee [bookmark: xlsu]88 ee eeeeeee eee ee 8°M, eeeeeeeeee eeeeeeeeeeeeeeee eeeeeeee ee eee M=M eeee ee eee eeee ee eeee e eeeeeeeeeeeeeeeee eeeeeeeeee ee 88% eeeee.
Meeeee 8 Meeeeeeee ee 8,8-Meeeee ee Meeeeeeee ee Meeeeeeeeee Meeeeeee eeee eee Meeee Meeeeee[88,88]
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Meeeee eee(eeeeee)eeeeeee ([bookmark: xlsu]88) ee eeeeeeeee eeee eee eeee-8,8-eeeee [bookmark: xlsu]88, eeeee ee eeeeeeeeeeeee ee eeee eeeeeeee eeeeee eeeee ee eee 8,8-eeeee eeeeee, ee eeeeeeeeeeeee ee eeee eee eeeeee eee eeeee eeeeeeee eeee 8 eeeeeeeeeee ee eee Meeee eeeeeee (Meeeee 8).[88]
Meeeee 8 Meeeeeeeeee ee e 8,8-Meeee ee Meeee Meeeeeeeeeeee ee ee α-Meeeeeeeee Meeeeeee[88]
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Meeeeeeeeeee Meeeeeeee
(8M)-8-Meeeeeeeeeeeee-8-eeeeeee-8-eeeeee-88-eeeeeeeee-8,8,8,88-eeeeeeeeee-8M-eeeee[e]eeeeeeeeee[e]eeeee ([bookmark: xlsu]8); Meeeeee Meeeeeeee:[8]
MMMMMMM: Mee Meeee Meeeeee ee eeeeeeeeee, eee ee eeeeeee eeeeeeee eee eeee ee e eeeeeeee ee eeeeeee ee eeeeeee.
M 8.8 M eeee ee eee Meeee eeeeeee ee eeeeeee (8.8 eM, 8.8 eeee) eee eeeee ee e eeee ee (8M)-8-eeeeeeeeeeeeee-8-eeeeeee-8-eeeeee-8,8,8,8-eeeeeeeeee-88M-eeeee[e]eeeeeeeeee[e]eeeee-88-eee (8.888 e, 8.888 eeee) eee eeeeeeee (888 μM, 8.88 eeee) ee MMM (8 eM) ee −88°M. Mee eeeeeee eee eeeeeee eee 8 e ee −88°M, eee eeee eeeeeee eeee Me8M (88 eM) eee 8.8% ee MeMM. Meeee Me8MM8 eee eeeee eee eee eeeeeee eee eeeeeee eee e eeeeeee 8.8 e ee ee. Mee eeeeeee eee eeeeeeee eeeeeee Meeeee, eee eee eeeeeeee eee eeeeeeeeeeee eee eeeeeeee ee eeeee eeeeee eeeeeeeeeeeeee (eeeeee/MeMMe 8:8); eeeee: 8.888 e (88%).
8-Meeeeee-8-eeeeeeeeee-8,8-eeeee ([bookmark: xlsu]8, M8 = Me; M8 = M8 = M; M8 = Me); Meeeeee Meeeeeeee:[88]
MMMMMMM: Mee Meeee Meeeeee ee eeeeeeeeee, eee ee eeeeeee eeeeeeee eee eeee ee e eeeeeeee ee eeeeeee ee eeeeeee.
M 8.8 M eeee ee eee Meeee eeeeeee ee eeeeeee (8 eM, 8 eeee) eee eeeee ee e eeee ee eeeeee 8-eeeeeeeeeeeeee (8 eeee) ee MMM (8–8 eM) ee 8°M, eee eee eeeeeee eee eeeeeee eee 88 eee eee eeee eeeeeee eeee Me8M (88–88 eM). Meeee MeMM (8–88 eeeee) eee eeeee eeeeee eeee eeeeeeee ee eeeeeeeee eeeeee eeeee eeeeeeeee. Mee eeee eee eeeeeee eee eeeee (Me8MM8), eeeeeeee eeeeeee Meeeee, eee eeeeeeeeeeee. Mee eeeee eeeeeee eee eeeeeeee ee eeeee eeeeeeeeee eeeeeee e eeeee eeeeee (eeeee eeeeeee, Me8M eeeeeeeee eeee Me8M); eeeee: 88%.
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