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Table 1 Physical Properties and Analytical Data of Compounds ( "F-GHsCRR'R?) :MCl 2

m. p. yield” elementary analysis found( caled. )
compd. M R R! R? state
% C% H% Cl%
1 Ti Cs;H;s-n CHs CH; red solid 118-120 22.6 68.22(68.05)  9.41(9.52) 13.51(13.39)
2 Ti C7Hisn CH3 C2Hs red solid 126-128 39.9 68. 89(68.93) 10.00(9. 76) 12. 64(12.72)
3 Ti CsHisn CHz C3H7=.  red solid 130-132 41.3 69.24(69.73)  9.65(9.98) 12.31(12.11)
4 Ti C7Hisn CH3 C4Ho  red solid 110-112 34.9 70.81(70.46) 10.25(10.18) 11.43(11.55)
5 Ti CsHis5n (CHy) 5 red solid 172-174 39.6 70.55(70.92)  9.61(9.59) 11.59(11. 63)
6 Zr CsH;s-n CH3 CH; white solid  70-72 33.5 62.92(62.90)  9.11(8.80) 12.41(12.38)
7 7Zr CsHisn CH3 CyHs  white solid 80-82 31.8 63.98(63.96)  8.95(9.06) 11.76( 11. 80)
8 Zr CsHisn CH3 C3H7—n white solid 94-96 39.1 65.14(64.93)  9.40(9. 30) 11.21(11.27)
9 7r C7iHisn (CH2) 5 white solid 140-142 44.1 66. 15(66.22)  8.96(8.95) 10. 73( 10. 86)
10 Ti CgHi7n CHs CH; red solid 125-127 50.5 68.53(68.93)  9.72(9.76) 12.66(12.72)
11 Ti CgHi7n CH3 C,Hs red solid 129-131 30.5 69. 60(69.73) 10.48(9.98) 12.06(12. 11)
12 Ti CgHi7n CHz CsH;=n  red solid 126-128 28.7 70.57(70.46) 10.23(10.18) 11.35(11.55)
13 Ti CgHi7n CHsz C4Ho-  red solid 132-134 40.8 71.24(71.12) 10.13(10.37) 11.02(11.05)
14 Ti CsHi7n (CH2) 5 red solid 171-173 63.0 71.54(71.57)  9.78(9. 80) 11.34(11.12)
15* Zr CgHy7-n CH3 C3H;—n white solid 107-109 40.8 65.38(65.81)  9.87(9.51) 10. 91( 10. 79)
16 7r CsHi7n CH3 C4Ho— white solid 117-119 41.0 66. 15(66.62)  9.73(9.71) 10. 35( 10. 30)
17 Zr CgHi7n (CH2) s white solid 143-145 58.5 66.82(67.02)  9.24(9.18) 10. 56( 10. 41)
18* Zr H CoHs CHs  white solid 124-126 42.1 55.15(55.53)  6.76(6.99) 16. 52( 16. 39)

* Compounds 15 and 18 were prepared by method C, the others by method A.
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Table 2 'H NMR Data for Compounds 1 18
compd- ! H NMR 6 (ppm)

1 6.37(1),6.34(t) (8H,2><(CsH4) , 1. 36(s, 12H,4><CH3), 1. 52 1.06(m),0.87(¢) (30H, 2><C7H15)

) 6. 52(1), 6. 48(1) (8H, 25 CsHy), 1. 32(s, 6H, 2<CHy), 1.84 1. 46(m), 1.36 1.03(bs),0.98 0.58(m)
(40H, 2><C,Hs, 2><C7H;5)

X 6.51(1), 6. 48(1) (8H, 2><CsHa), 1. 32( s, 6H, 2<CHs), 1.74 1.48(h), 1.42 1. 08(bs), 1.04 0. 82(m)

’ (44H, 2<C 3H7, 2<C7H5)

\ 6. 56(1), 6.50(1) (8H, 25<CsHy), 1. 34(s, 6H, 2<CH3), 1. 74 1. 47(m), 1.41 1. 11(bs),0.99 0.68(m)
(48H,2>C4Hy, 2><C7H;5)

5 6.53(m, 8H,2<CsHy),2.05 1.82(b),1.77 1.46(h),1.38 1.10(bs),0.97 0.78(m)(S0H, 2<CsH,
2>C7Hjs)

6 6.51(1), 6. 48(1) (8H, 2><CsHy) , 1. 36(s, 12H, 4<CHs), 1. 54 1. 06(bs), 0. 87(t) (30H, 25<C7H 9

; 6. 38(1), 6.32(1) (8H, 25<CsHy), 1. 39(s, 6H, 25<CH3), 1.80 1. 46(m), 1.36 1.07(bs),0.98 0.60(m)
(40H, 2><C,Hs, 2><C7H;5)

. 6. 40(1), 6. 34(1) (8H, 2<CsHy) , 1. 37(s, 6H, 2<CH3), 1.76 1. 46(m), 1.40 1.08(bs), 1.00 0.82(m)
(44H, 2>=<C3H7, 2><C7H;5)

9 6.37(m, 8H, 2><CsHy),2.03 1.80(bs),1.73 1.42(m),1.33 1.09(bs),0.97 0.75(m) (50H, 2>
CsHyp, 2><C7H5)

10 6.50(m, 8H, 2><CsHy), 1. 36(s, 12H, 4><CH3), 1.60 1.04(bs),0.98 0.68(m)(34H,2><CsH;7)

y 6.51(m, 8H, 2<CsHy) , 1. 30(s, 6H, 2><CH3), 1.92  1.44(m), 1.40 1.08(bs), 1.00 0.52(m)(44H,2x
CaHs, 2><CgH 7)

\ 6.52(1), 6. 46(1) (8H, 25<CsHa), 1. 32( s, 6H,2<CHs), 1.76  1.44(m), 1.34 1.08(b), 1.00 0. 64(bs)
(48H, 2><C 3H7, 2><CH )

; 6.54(1) . 6. 49( m) ( 8H. 25<CsHy) » 1. 34(s, 6H. 2<CHs). 1. 84 1.48(m). 1.30 1.08(bs). 1.00 0.62(m)
(52H, 2<C 4o, 25< CH 7)

L6 SU(mSH.2XCeHe).2.08 1.80(hs). 152 1.44(b).1.36 1.0B(by).1.00 0.60(m) (54H, 2
CsHio. 2><CsH17)

s 6. 33(1)., 6. 28(1) (8H, 2><CsHa4) » 1. 32(s, 6H, 2><CH3), 1. 70 1. 46(m), 1.36  1.10(bs), 1.00 0. 66( m)
(48H, 2>C3H7, 2><CgH7)

o 639006301 (8H, 25¢CsHy), 1. 36(s, 6H, 2¢CHy) 1,82 1. 04(m), 1,40 1.10(b),0.98 0.60(m)

1
(52H, 2><C 4H9, 2><CsH17)

; 6.38(1), 6.30(1) (8H, 2<CsHa), 2. 04 1.76(1), 1.72 1.40(m),1.32 1.06(bs),0.98 0.60(m)(54H,
2><CsHy, 2><CsHyy)

18 6.30(1), 6. 19(1) ( 8H, 25<CsH,) . 2. 80(m, 2H, 2<CH) , 1. 88 1. 44(m, 8H, 4><CH.,), 0. 82(t, 12H, 4<CH)
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Table 3 Product § Distribution in Reactions of 6, 6-Dialkylfulvenes with n-Octyllithium”
. ) method A method B method C
R R
1 2 3 1 2 3 1 2 3
CH3; CH3 100 100 41 59
CH3; C,Hs 100 100 53 47
CH3; CsH7n 100 100 100
CH3; CsH7+ 4 90 6
CH3; C4Ho— 100 100 100
CaHs CoHs 100
(CH2) 4 100 47 53 65 35
(CH2) s 100 61 39 70 30
(CH2)6 8 92 5 95
* In the table, 1. exocyclic double-bond addition, 2. ex ocyclic double-bond reduction,
3. ochydrogen abstract
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STUDIES ON REACTIONS OF 6, 6-DIALKYLFULVENES WITH
LONG-CHAIN ALKYLLITHIUM——-SYNTHESIS OF SUBSTITUTED
TITANOCENES AND ZIRCONOCENES

He Zhengjie Yang Deyu Zhou Daw ei Chen Shoushan
(Insiiute of Elemento—Organic Chemistry, N ankai Unwersity, Tianjin 300071)

Zheng Qinghui Liu Yulong
(Insutute of Applied Chemistry, Anhui University, H ef ei  230039)

The steric and solvent effects on reaction types of 6, 6-dialkylfulvenes and 6, 6-
poly methy lenefulvenes with n-heptyllithium and n-ectyllithium were investigated. Addition,
reduction and 0t-hy drogen abstraction took place competitively when 6, 6-dialkylfulvenes and
6, 6polym ethylenefulvenes reacted with n-heptyllithium and n-octyllithium in three different
solvents, respectively. A series of novel substituted titanocenes and zirconocenes compounds
have been prepared by complexation of cyclopentadienyl anions obtained in the above

reactions with TiCl4 and ZrCl.

key words: n-heptyllithium n-octyll ithium fulvene

substituted metallocene compound



