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The discovery of active organometallic species presents a /ﬁ’\ ‘e RWJ\KRA
constant challenge to the chemists who desire to establish R™ R Ry

efficient methods for carbencarbon bond formation. In this

context, we have studied the desulfurizative metalation of . .

organosulfur compoundisand recently reported that vinyl- consuming (1620 h) an_d req_u|red an excess amount of
cyclopropanes were obtained by the reaction of unsaturated®*Pensive PMe Then we investigated the prelparan(())n of low-
thioacetals and their analogues 1,3-bis(phenylthio)alk-1-enes Valent titanium reagent using P(OEtas a ligand® The
with titanocene-olefin complexes prepared by the treatment tréatment o3 with excess magnesium turnings and P(QE)

of titanocene dichlorided) with alkyllithiums2 Aithough more ~ THF for 12 h or more gave a black solution which contained
work will be required before the reliable reaction path can be the low-valent titanium species €Fi(P(OEt), (4). It was
proposed, we tentatively assume that the vinylcarbene complexfound, however, that this preparation was not completely

of titanium 1 is a likely intermediate of this reaction. reproducible; we sometimes observed no reaction after 2 days.
On the basis of the assumption that a trace amount of water
cm‘f% R szTi;CHz would retard the reduction, we examined the use of a drying

agent as an additive and found that the reductior8 afas

The titanium methylideng s a well-known chemical species, completed withn 3 h in thepresence of powdered molecular
and its reaction with carbonyl compounds is a useful synthetic sieves 4A (100 mg/1 mmol 08) using a small excess of
tool for the Wittig-like methylenation of carbonyl compourids.  magnesium (1.2 equiv) and P(OE(R equiv) in THF.

Three main preparative routes2diave been established using As was expected, the reduction of thioaceBd.1 equiv)

the Tebbe reagent derived from titanocene dichloride and wjth the low-valent titanium specie$ (3 equiv, THF, room
trimethylaluminunt, Grubbs' titanacyclobutanes prepared by the  temperature, 5 min) and the following treatment with ketones
reaction of Tebbe reagent with olefinand dimethyltitanocerte. or aldehydes (room temperature, 30 min) produced 1,3-dienes

.We expected that the vinylcarbene CompIeXuId.react (entries -6, Table 1). What is striking is that this reaction is
with carbonyl compounds to produce conjugated dienes. In o jinited to unsaturated thioacetds The analogous de-
order fo effect this transformation, the use of olefin-free g ¢, a4ve titanation of saturated thioacetalsncluding the
titanocene is required to avoid the formation of cyclopropane. df ketorfic, foll d by the treat t with
The alkaline or alkaline-earth metal reductior3a$ frequently one prepared from keto owed Dy the treatment with -

the carbonyl compounds afforded the corresponding olefins in

employed for the preparation of low-valent titanium reagénts. . . .
Kool et al. first synthesized Gi(PMey), by the reduction of good yields (entries 9, 10, 13, 14, and 16). Methylenation also

3 with magnesiurh (Scheme 1). This low-valent titanium Proceeded using bis(phenylthio)methase))(under the same
species has been recently employed for the reductive cyclizationreaCt'On conditions although the yle_ld was not satisfactory (entry
of enone% and seemed to be effective for the desulfurization 18)- Furthermore, the present olefination could be successfully

of thioacetal. However’ we thought that the preparation of applled to CarboxyIiC esters. After reduction of thioacetals with
Cp.Ti(PMes); was still problematic since it was too time- 4 esters were added dropwise to the mixture and stirred at room

temperature fo2 h to produce enol ethers, which could be
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Table 1. Olefination of Carbonyl Compounds
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M o N
1 SS pn/\/\\'ﬂ\/\ 74
Ph/?:ﬂ‘ M~ (802 40)
X N
2 5a o=O P“/V\O 77
o
3 5a /\/))LH Mﬂ(/\/ 63
P (56 : 44)
4 ps Q 3 Ph 84
AR pr?len /\'J\/wph (79:21)
5b (E:Z=95:5)
M Q J\/\rf
5 SecS X 79
)\\)<H Pt Ph (47 : 53)
5¢c
[
7 5c 1 )\‘/wOMe 73
Ph™ "OMe Ph (23:77)
04,0
(38:62)
PhS, SPh o}
9 Phw 80
Ph::H A~~~ (54 46)
10 6a \/\/\)OL P 52
RN
H (56 : 44)
o}
¢ Ph™S 61
1 6a A~~~ o OEt @3:77)
0 Ph
12°¢ 6a ! 75
C o (<1:>99)
PhS,_SPh Fhm 6o
LIPS A O
6b
0
14 6b H /\Aﬂ(/\/ 48
Ph (69:31)
o]
c 6b PRy Ph 75
15 Ph M og, OFt (14 86)

16 63

O+ Ot
OJ} Ph \f(;LP"

HH Ph’\)\/\/ Ph

17° 64

22

a|solated yields based on the carbonyl compounds UsBdter-
mined by*H- and**C-NMR spectroscopie.© 4 equiv of4 was used.

Scheme 2
Ph S/j 1)4 Ph H PhOH
- - P +
Ph)\)\s 2) H,0 (D,0) Ph/)t“*)\x Ph/l\/kx
5d a b

7:X=H,8X=D
84 : 16) in 86% yield (Scheme 2). Furthermore, the dideuterio
compounds'2 were obtained when the reaction was quenched
with Dzo.
On the basis of the above observation, the following two
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RS SR 24 R4
Path A _—
R3)< Rs - CpTi(SR)2 Rs” " TiCp,
9
Rj R,
Ry "Ry CpsTi R4 ,J\(Fh
O—R: | _cpme0
2 R
R, 3
10
RS SR 24 R? IS.R
Path B Cp,Ti, TiCpy
Fa™ P Rs™ "Ry
o 1
)I\R Cp,TiSR R,
Ry 2 O Cp,TiSR R HJ\(RA
R R, _ . 1
2 . R 4 (RSCp.Ti),0 Rs

12

Olefination of carbonyl compounds is one of the most
important processes for the construction of organic molecules.
A variety of methods such as Wittig and related reactions using
organophosphorous compouridsPeterson olefination using
organosilicon compound$, and the olefination using the
aforementioned titanium-based reagé&nase employed for this
transformation. The related olefinations usiggmdihalo-
alkane-Zn—TiCl4*® and gemdihaloalkane-CrClL7 systems
were investigated by Utimoto, Takai, and their co-workers.
Although a practical method for the transformation of ketones
and aldehydes tgemdibromides has been recently developed
by usi8thioacetals seem to be superior to dihalides as olefination
agents because they are more stable temdihalides and a
variety of congeners are easily prepared from carbonyl com-
pounds. The present olefination also has advantages that the
reaction is operationally simple and requires neither a strong
base nor a pyrophoric reagent.

In conclusion it should be noted that the desulfurizative
titanation of thioacetals and the following treatment with
carbonyl compounds constitute a useful method for the reductive
olefination having a wide range of application.
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