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1. 58

(1) HMEZXWEEREL. BRECIE-MEDEEDNDLLET
HELTEYFEIDOTH—TERETY,

(2) EHAEMMHLELIZEFERDRHMELTERTETT,
(45) SchwartziR ZE . 4R F 3 EE

B MBORMY—EARFHEREZTEYET DT, £DHO
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2. BADEA

O — IR IR E
{4 : Bis—Cyclopentadienyl Zirconium Dichloride
SFRX  : (CgHg),ZrCl,

SDFE 29232

NEMER . BBREPRES
L= - 242 ~ 245 °C

H#FESH . 150 ~ 180 °C (29.1 kPa)

BEEM . N\BTUIERIEKR. FEERRIEKE.
MR IEICAE . EEIKRIEKRICITEHS,
NEE 0 EBERPICKRETDHEKS . BRICKYRRIZHET S
(181K FEE[ZrCI(CH) ,1, 0N EL D)

@ mE
REE 5 fr 5 iR E
Zr = 30.60 % 31.16% 31.21%
Cl = 23.80% 24.20% 24.26 %
[(B£] Z#EEIra/ty SR
Cl/ Zr
fEE Zr®) | CI®) | i) U
BES 31.16 | 24.20 2.00 B ikES
A%t | 31.19 | 24.22 2.00
Bt | 31.09 | 24.24 2.01
A *xEa BabhY
Ctt | 31.18 | 24.20 2.00
D#t | 31.20 | 24.21 2.00

B FHE HEEA-RRIIOVWTIER@RIHEKICHLED,
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3. BHEAFIXT HBME

BRE NN-Y 3F LI LTS BRE  [jnfus, Iy, FoE D5y, 12y bkvey]  BRIE - -
(g/1) (g/1) YIRNEYY, n-AFHY, n-a7'4y
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2)Acta Polytech.Scand.Chem.Technol.Ser., 227, 1 (1995)

3)J.Polym.Sci.part A :Polym.Chem., 26, 3089 (1988)

4)%BF11—-035617 5)4BIF11—001511 6)4BFE5—331219
7)4%BF9—302017 8)4BFE10—316695 9)4FBEAFE10—130316
10)4%%BAF9—328508 11)4FBHFE10—182749 12)45BAF9—241326
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19)Tetrahedron Lett., 28, 917 (1987)
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7. BHRE AR IEH

A. Schwartz G2

H H
LiAIH
CpoyZrCl, AL > CpZZr/ + CpoZr.

THF AN AN

Cl H
Schwartz Reagent

T CH,Cl, Wash

Tetrahedron Lett, 28, 3895 (1987)
J.Org.Chem., 56, 2590 (1991)
Tetrahedron Lett, 31, 7257 (1990)

O Schwartzi#FEZXRAWLNbErFOD )LaR— 3

NN .
\/\/\/\/ZGC2 Cl
/\/W —_—
H
CpZZr/ + <
\Cl >_\ >x
— —
Schwartz Reagent ZrCp, Cl
—_— R H
\_ R—— — —
H ZrCp, Cl

Angew.Chem.Int.Ed.Eng., 15, 333 (1976)

B FITZISITA=DLEEYD OISy T1 T R

. R H
ArX, Nior Pd cat. —
- H>_<Ar
X ___H
H; :R' , Pd cat. . H
o — H
H
R___H H R
H
ZrCp, Cl ,
2 \ X-=-R'" | Pdcat. R H

x—>=< ,Pdcat. R H

BHRABIEFHRRES, 47 2 (1989)
J.Am.Chem.Soc., 109, 2393 (1987)
Tetrahedron Lett, 30, 4299 (1989)
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C. H—IRAZJLIE RIL

H

- Ph>=<
AlMe,

Me

MesAl-cat.Cp,ZrCl, (10 mol%)
(CH,ClI),

PhC ——CH

96

H

"=

MeAl Me

Catalytic Mechanism|

.Me_ .
MesAl + CLZICpr=—== Me,AIL_ > ZrCp, === Me,Al{_
e

cl

RC=CH

M
‘al
7

R H
— o<
Me ',AIMe\ AlMe,

Me

N

*ZrCp,Cll

R H
>—<— + Cl,ZrCp,
e

Me
.Cl.._
.2ZrCp;
cl

~

“AlMey

OCH,Ph OCH,Ph

MezAl-Cp,ZrCly ,(CH,Cl),

7 -
2) n-BuLi

JAm.Chem.Soc., 108, 6639 (1985)
Aldrichim. Acta, 18, 31 (1985)
Synthesis, 1 (1988)

OH

—> Zoapatanol

D. EFOXZJLIE RIS

i-BusAl-cat.Cp,ZrCl,

AN

J.Chem.Soc., Perakin Trans., I, 1589 (1985)

o i-BU2A| \/\/\/\/

Catalytic Cycle

i-BU2A|(C8H17) i-BU3A|

szZrC|2

Co.Z cl i-Bu,AlICI Co.Z /C|
pas£r p2 r\

CgHi7

Cl
Cp22r<

1-octene

N

Tetrahedron. Lett, 21, 1501 (1985)
Pure. Appl. Chem., 53, 2333 (1981)
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~ CpZr (Z{@¥ILa/EUEEEKR) ZAVDEBER ~

L= g
E. RFGHZE
CH .
2 n-BuLi /\j\c Et Et
Cp,ZrCl, » Cp,ZrBu, —» N = "CpyZr"
~rt CP2Zry f\H CpyZr--- |
“BU

-78°C

e w R Tetrahedron Lett, 217, 2829 (1986)
O kF—RFWEERRE

R , PMe3
RCH=CHR ——  CpyZr(PMes),
PMes
szz/r R
Me;P R \ ACECR R
CpoZr.
n szzr n — R
R
R / 1) CO
Cp,Zr | 7R C " LN "
P2 RC=CR' PEN © .,
Me;P R PMe; R R
BHABIEFHREE, 47,2 (1989)
Synthesis., 1 (1988)
Aldrichim. Acta, 18, 31 (1985)
Chem.Rev.88, 1047 (1989)
F 3/t TFLgEE
CHy
2 EtMgBr JLE A
CpoZrCl - !
p2ZrCly E7os CpoZrEty ~_rt> CraZis, H @ — szzr---”
: N
Et
O RFR—RFW/ELERRIE
R EtMgBr ,Cat.Cp,ZrCl, ,THF
\N— >
Et MgBr
2 EtMgBr
EtH
R CpoZr
MgBr P2 R\

szer\

CpZZr R
t R

\tMg Br

J. Am. Chem. Soc. 113, 6266 (1991)
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~ Cp,Zr

G IT>1> =IERE

7 - — szZl’C'z
\ n-BulLi
(CHa)n
=_/ THF

Z- =C,Si,Ge, or Sn Group

/ESiMe3
AN H3C

C6H5CH2_N

/ESiMe:;

C6H5CH2_N

CH3

——SiMe;

\/=/CH3

06H5CH2_N

(Zf@oia/ersEk) zRVSEHE/R ~

1) CO 1atm
2) 3N-HCI

N Z
—> CpyZr (CHa)n H,0* S
> H (CH2),

Tetrahedron Lett, 27, 2829 (1986)
JAm.Chem.Soc., 107, 2568 (1985)
AHERILEH R 47, 2 (1989)

SiMe;
szZfClz
n-BuLi —
—> CgHs5CH,—N ZrCpo
THF
CHs
95%
SiMe;
Cp22rCI2
n-BuLi =
—_— CGH5CH2_N ZGC2
THF
H %
THs
92%
SiMe3
szerlz
n-BulLi —
e
CgHsCH,—N ZrC
THE 652 P2
H
CH
86% ®

Tetrahedron Lett, 217, 2829 (1986)
FREMIEFHRET 47, 2 (1989)

Ever Researching for a Brighter World



~ CpZr (Z{@¥ILa/EUEEEKR) ZAVDEBER ~

H ZYIIT—TIL DRI

R? " CpoZr" )ngzjaz\ R?
_— _— )\/\
R )\/\OR3 THF R1ZTN ZrCp,0R?

OH

anti selective

Entry R’ R2 R3 R4 Yield (%)  anti:syn
1 Ph H Me Ph 79 10 :1
2 Ph H Bn Ph 89 15:1
3 Ph H TBDMS Ph 96 23:1
4 Ph H TBDMS iPr 96 49 :1
5 Me H TBDMS Ph 41 E—

—_—
OEt OEt ZrCp,OEt OFEt

without BF3+ OEty, 59%, anti/syn=14/86
with  BF3- OEty, 85%, anti/syn=77/23

Ph——= >==< - X

H ZrCp,OR

OTBDMS CHO OH Ph
" CpyZr" [ Ph ] =z
— .

73%, anti/syn=22/1

Fhat £ 123,933 (2003)
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~ Cp,Zr

[ ZNTFoONDEET U EFINENEFEEDE

(Zf@oia/ersEk) zRVSEHE/R ~

R——=R; Ri
Cp,ZrEt, Rs Ry
Ry Ry
R3 R,
Rs R3 Ry
Ri
] R1 R1 ESN R1
Cp22rEt2 —_— szzr . szzr
R R
R2 R2 S R1 \ R1
—_— —_—
Cpa2r NiBr,(PPhs), -
R2 R2
R2 R2

A =

O 1235 4BMARUEUFERDERK

A
P

szZrEtz

O SH(IIBZERANAVEVEBADER

R

CpoyZr Br

JAm.Chem.Soc., 121, 11093 (1999)

R R R
R R R
= Et,Zn, CHyly = 1) co
—» CpyZr —— = CpyZr —
= 2)H"
R R R R
R R

JAm.Chem.Soc., 124, 388 (2002)

2eq. CuCl N

R
~
= R Br
R

Tetrahedron 58, 1107 (2002)
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~ CpZr (Z{@¥ILa/EUEEEKR) ZAVDEBER ~

O oaRVTI/IVDER

Ry
R,——R R2 1) 1 eq n-BulLi R2
1 2 NS 2) CO (1 atm)
—> CpyZr — = O
szertz — 3) H
Rs 4 Rs Rs
Ry R4
Possible Mechanism
T R 1) n-Buli T Ri Ri
Cp,Zr -_— 2Cp, _ ——> Cpyzr—O0 —> O
Rs B / Rs Bu Rs Rs
R4 u Ry R, Rs
JAm.Chem.Soc., 121, 1094 (1999)
O RoJATAYAIILDER
R4
M FR1 C Ry
e v 1) CpoZrBu, _ M,Me
- 2) CuClor '
M h M
“ N—, NiBro(PPhs);  Rj ¢
R
(M = Si,Ge,Sn) !

Heterocycles., 54, 943 (2001)

O NaAFranR A IVHERWN-EYCUEERDERK

R1

R1 R1
R1—R1 SN R1 = R1 R2 — R2 R2 X R1
—> CpyZr —_— CpQZr\ I |
szZrEtz NIX2(PPh3)2

Ry

JAm.Chem.Soc., 124, 5059 (2002)
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8. &RF-WMYKLVFEIZDONT

D REFE-BYFRWNAE
377 BARUVESBXAEEHITEROLWNVAERIZEET S,
ik B RORFIIEELE-FEEARBER T TIOZE,
712 LT-28 B O KMIBL-EK AR ZFE AL, B &IE
TAREEHATERLE-DL, BHLAESEZICHWNMRET S,
Q@ HEHEONE

FOBEICHBETOETLUILF—MURBERBIEAHD A, FELS
BEIET HAONIFKTHELNRT

ReEE JLFR-RERKE-FHETRY
Q@ KRKFERDILE

KRDGEWREGTHHABET 5,
A—EBEDGEFIFIKREDK, BWEMRHEKFITHRT B,

@ BRENSIZDLNT
B, XIET7ILH)AEE. DA TKEIED OO LELTHEET S,
FHUMIFRMEAREISEE . BERBEBIES LY LELTERREEY
HEIZEWNMLL T 5,

® =t

2MEM . LD50:30mg kg (BERERN. Svk)
[Registry of Toxic Effects of Chemical Substances]

HBREE . 5mg/m3 (Zr&LTO)
[American Conference of Governmental Industrial Hygienista 19844F ]

® BEfRES

LEWEOEERVREFORGICEATHEE (EEE)
FEREFEEEZ FRIEFEVEH)

CAS No : 1291—32—3
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B SELEbhEE
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HELZFIEKAEH E5TH (VIS
SE=ARF SEABLER

T771-0132

mEREETIINET EFREF224%
TEL:(088) 665-2311

FAX:(088) 665-5292
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