


11






1995



i)



CREST



i;@ ~C e
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Tetrahedron 2002, 58, 1107-1117.
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Chem. Commun. 2001, 1672-1673.
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Heterocycles 2001, 54, 943-955.
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Tetrahedron Lett. 2000, 41, 7471-7474.
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R, Ry CpoZr - o R,

Rs R, R3
-— Ra —_— R,
R2 Rs
R; R
1T cucl R, Rs
|
Chem. Comm., 1999, 1595 2 Org. Lett., 2000, 2, 1197
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X R

Chem. Lett. 2001, 356-357.
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Cp,ZrBu, + /\M/n\pphz —>  CpaZr "
P
Ph,

Organometallics 1999, 18, 3105-3108.

R R—— x—=—R R
| - CpaZr > =
CuCl CucCl

Angew. Chem. Int. Ed. 1999, 38, 949-952.

R
~ Pd(0AC), (5 mol%) R
R—=——R + " - —
Ag,CO3 (100 mol%) R R’
MeCN R
Org. Lett. 2001, 3, 3467-3470.
EtMgBr 2
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1) 20 mol% Cp,ZrCl, Et

Rl@NRz + 3 EtMgBr >
2) H* RlJ\NHRZ
Chem. Commun. 2001, 31-32.
2 1
cat. Cp,ZrCl, .
/I\ + stlphz o R/\/SIHF)h2
R MgBr R'-X
Chem. Commun. 2000, 875-876.
(2)-3-
3-
/—\ NiCl'6H,0 (0.1 eq)

COEt
X COEt ~zn M0, pyridine . EtOCT F

Chem. Lett. 2000, 236-237.

. . 1 2
cat. Cp,TiCl, / BulLi R R
RL——R2 + PhySiH> il > —

H  SiHPh,
Org. Lett. 2003, 5, 3479-3481.

Mo W Nb Ta 6

ZnCl, AICkL

cat. MoCls cl
{_ ) + Phcocl > Phcoy”
o

Tetrahedron 2002, 58, 7327-7334.
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RMgBr, cat. Cp,TiCl,

Ar—Cl Ar—H
THF, rt
Chem. Commun. 1999, 845-846.
2)-

R o)

R Br' CO,Et | CO,Me | 0O
- R—R -

R CO,Me cat. NiBra / Zn cat. NiCla(PPhz)2 / Zn 2

R R

Tetrahedron 1999, 55, 4969-4978.
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hEON -3 LEIZELEERA D SR

R OOoM ‘:> R 00
R COOM R ale]
R R

R

(2eq) (1eq)
L|AIH4 PBr3
0°C to r.t.

91% (R = Pr) 87 % (R = Pr)
93 % (R = Bu) 91 % (R = Bu)
90 % (R = Degyl) 77 % (R = Degy)
(4 eq)
R——Li

THF/DMPU, rt.

R R R R
R o (E:)l'\J/IéD R _ cozrmus R
OO Y T e ot
rt X THF
R SO R R
R R R R

81 % (R="Pr)
74 % (R = Bu)
79% (R =R =Decyl)

DMAD =MeO,C CO,Me 97 % (R = Pr)
DMPU = N,N'-dimethylpropyleneurea 74 % (R = Bu)
88 % (R = Decyl)

R R
R 6 ¢ o
—_—
R CO,Me
R
90% (R = Pr)

(b), (c). (d), (e). ()

o Oeeoowm
CO,Me

R =Rr,33% 55% (R=Pr)

Reagents and conditions: (a) DDQ, 1,4-dioxane, reflux; (b) LiAIH,, 0 °C to r.t.;
(c) PBrg, r.t.; (d) =R/ n-BuLi, THF-DMPU; (e) Cp,ZrBu,, THF, -78°C to r.t.;
(f) DMAD, CuCl, r.t.; (g) chloranil, benzene, reflux
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i o 1)2.2 i BuLi
.Z equliv n-buLl
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Pr Pr 2) 1.1 equiv Mel Pr
Pr Pr
9,10-
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Zirconacycles yield O, N heterocycles

Zirconacyclopentadienes, which can be readily prepared from :
two different alkynes, are proving to be useful imtermediates in i 1l
organic synthesis. For example, chemistry professor Tamotsu
Takahashi of the Catalysis Research Center at Hokkaido
University, in Japan, and coworkers report the formation of
substituted pyrans, pyridines, and pyridazines by mserting C=0,
C=N, or N=N moieties, respectively, in place of the zirconium
atom in various zirconacycles [J. Am. Chem. Soc.. 124, 1144 _
(2002)]. In a series of one-pot reactions (one shown), the :| ;
researchers find that BiCl, or CuCl are required as

transmetalation reagents in most cases to increase the reactivity  ='Mob) |
of the zirconacycles. The work is a continuation of Takahashi's .07 77
recent research that has led to the preparation of substituted .
benzenes, pyridines, and polycyclic compounds by metal- Cp = eyclopentadienyl
mediated reactions involving zirconacycles. Et = ethyl

T. Takahashi,: “Zirconium-Mediated Coupling Reaction of Alkynes with Vinyl
Halide with Carbon-Carbon Bond Cleavage, 4t International Symposium on

Organic-Metal Complexes and Catalysis, Lanzhou, July 30- Aug 2 (1999)

T. Takahashi,: “Zircono-esterification of Alkynes. Selective Carbon-Carbon Bond Formation
Reaction of Alkynes via Zirconacyclopentenes’, PACIFICHEM2000, Honolulu, December 14-19
(2000)

T. Takahashi,: "Selective Preparation of Benzene Derivative or Prydine Derivative from
Different Alkynes’, Symposium on Inaugurating the Herbert C. Brown Distinguished Professorship,
Purde University, September 28-30 (2000)

T. Takahashi, : “Zirconacyclopentadienes in Organic Synthesis’, 11" International
Symposium of Fine Chemistry and Functional Polymers(FCFP-XI), Hailar, July 28-31
(2001)

T. Takahashi, : “Zirconacyclopentadienes in Organic Synthesis’, International Symposium,
Frontiersin Chemistry*, Munster, October 11-12 (2001)
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