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Tebbe reagent

The Tebbe reagent, p-chlorobis(cyclopentadienyl)(dimethylaluminium)-pi-
methylenetitanium, transforms a carbonyl compound to the corresponding exo-
olefin.

Preparation:>¢

AN
CpoTiCl, + 2 Al(CHg)s ——>  CH 1 + AI(CH3),Cl + O2Ti{_AICH),
Cl

Mechanism:3
~ y i Cp,Ti=CH,
issociation
CpTi{ JAICHy), o o o !
2 \C| 3)2 CI—AI(CHz), + &O=2R
R
[2+2] szTlTCHz retro-[2 + 2]
. A R + Cp,Ti=0
cycloaddition cycloadditon R”™ "R

oxatitanacyclobutane formation of the strong Ti=O
bond is the driving force.

Example 1, Ketone?

o Tebbe's reagent, Tol.

CO,Et CO,Et
then the ketone substrate,

THF, 0 °C to rt, 30 min., 67%

Example 2, Double Tebbe*

H Co_ A~ ~ H
z 25 eq /TI\ /A|\ =
C
o "0 O
THF, CH,Cl,
O H —40 to 25 °C, 69% ~
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Example 3, Double Tebbe?

TBSO OBn OTBS 3 equiv Tebbe's reagentin Tol. TBSO  OBn OTBS
: CHO pyr., Tol/THF A X
OHC < : X
O OBn OTBS ~7810-15°C, 2 h O  OBn OTBS
TBS 86% TBS

Example 4, N-Oxide®

P,
/Ti\/\l Ali
A CP
@ I
N THF,0°Ctort, 90% 'y
Example 5, Amide!!
CF3 CF3
CFs r 1. Tebbe's reagent Nr
= N.__O = OH
)\ - | f 2. BHg, TI;IF, H,0,, NaOH )\o Sy | o
o SN o 75-95%
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