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Tahle 1 Reduction of Bromobenzcne Catalyzed by Titanium Compounds
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calalytic system ‘ temperature transfor, rate
b Ti(O—i— H),/,i —-C, H, Mglr 22 0
TiCl,/i—C . H.Mglie 22 7.3
CpTiCl./i—C 1. MgBr 22 06,0
" Cp.TiCl ,/~C 11.MgBr 22 98.13
Cp.TiCl, ‘LiAlH, 22 7.7
Cp ,TiCl /K1, 22 0
"CpLTi > /i CoH MieRe 27 85.7
" (CH.= CHCH.C H ),TiCl./i—C , 1, MeBr 29 100,0
(CHL,OCHL.CII, C,H,)/i—C, H.MgBr 29 82.7

Uy R AR Ti/Co M, Bo IR = 13205 13 1 INIT

. ° Reaction conditions: solvent--frees Ti/C,H.,Br(mol ratio) = 1:20s reaction
time for 1 hour
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) Table 2 Reduction of Different Organic Halides Catalyzed by
Cp:TiCl,/i—CyH;MgBr System ..

Ty AL 10 transion, rate (")
RN Ti/RN reduct, -

products 10min 2 St ghatn
C.H.F 1:40 C.H, 0
Cell.C! 1140 C.H, 2,7
Csll.Br 1:10 Cills 7b.9 TR e 86 3
C.H.1 1:10 C.H, 716 50,0 g - P800
CeH. T 1:20 CeH, 0 o | v o &
C,11sC! 1:20 Cell, 6.3 6.% 6! 6.7
C.11,Br 1:20 CoHe 81.5 95,9 L 963 98
C. .1 1:20 C.H, 100 106 100 100
n—CH, (CH,), CI1,Br 1:20 Csll, 100 wo L0 | 100
D.Br 1:20 38.6 a8 69.0 91.3

D) R4 Anigms i 25°C; RX/i—C M MeDe (B4 = 41,2~ 1.3
Reaction tonditions: Solvent—free; Temp. 25°C RN /i —C.H.MgBr(mo! ra

tio) = 1:1,2—1,3 “ -
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Table 3 Effect of Temperature on Reaction

$ {t Htransfor. rate (%)
Ti;RX -
kX l 5°C 25°C 50 C
GGl 1:20 3.2 .7 28,4
CoHalir a0 | L1 36.3 100.0

1) JTR RN Rl RN/i—C U MeBr i /rib = 1:1.2— 1 3 B 1 /plids

Reaction condllxons salsept=free, RX/T | CoHy MgBr(mol ralie)=1:1,2—1,3

" reaction time [orlhou:



ﬁ ’ETL £2 14 # I 133

%kd %URWH”%M@W,LJI,HIEWZ M%““mzm,mmmm
M Ti/RX Giss FHD H1:40BEF] 1:5, 7TRUZ MR 2.7 %R FEF 20,8% o EH
KSR T, %, Ti/RX Jy1:20 b, A | fese 2R B 988 /b p 1 |l 2V 3] 1:150,
BT BULRL Y3017, AL KM T 10—50 %, MIEHIFHR S ERAENL, ficr 0 &
MR, BRI B RRE — 2,

x4 koW RESH E M

Table 4 Effect of | Catalyst Amount on Reacticn

) I 1y 4 {t ‘f' ¢ ’,‘ transfor rale

RX |Ti/RX : : . ,
AN o 10min 20min | S0min 60min
C,H.Cl| 1:5 T 20,8
@ H,Cl | 1:10 25 ; 15,2
CsH.Cl 1:20 25 ! 6.7
C:H.Cl | 1:40 23 2.7

CoH.Br | 1:20 25 | 815 95.9 95,3 985
CsHiBr | 1:40 23 719 75 75,9 86.3
C.H.Br | 1:100 25 42,1 45,7 30,4 £0.0
C:U:Br, 1:13 23 3.1 42,6 16,1 52,1
CH.I | 120 | 22 | 108.0 100.0 160.0 100.0
CH,1 | 1040 | 25 &G 0.2 I 89.0
CsH,1 | 1:100 25 j 38,4 63.7 66. ! 8.6
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Fig 1 Effect of catalyst amount on reduction of bromobenzene
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Fig 2.Effect of catalyst amount on reduction of indobenzene
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ORGANOTITANIUM CHEMISTRY
I. STUDIES ON REDUCTION OF ORGANIC HALIDES
CATALYZED BY TITANIUM COMPOUNDS

Lu Jiaqi Qian Yanlong

(Shanghai [nstitute of Organic Chemistry, dcademia Sinica)

Reduction of organic halides catalyzed by various titanium cowmpounds
has been studied., It was found that titanocene dichloride, some substituted
titanocene dichloride as well as titanocene methylallyl complex in the pre-
sence of i—C;H,;M¢Br are highly effective homozeneous catalyst for the re-
duction of organic halides, In some cases organic bromide and iodide may
be reduced quantitatively in very mild conditions. The reduction of different
kind of aryl and alky!l halides and dihalides were compared and the effects
of catalyst amount and reaction temperature were also studied. A reaction
mechanism involving Cp, TiH as active species, oxidative addition of RX

and reductive elimination of RH is discussed.

Keywords titanium  organic halide  catalysis  reduction



