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Abstract. The reactlon of CH2(MgBr)2 with Cp2T1C12 gives a tltanlum methylene complex which, slrm- 
lar to Tebbe's reagent, forms four-membered tltana-heterocycles with alkenes and alklnes. 

Methylene dl-Grlgnard reagents were first prepared In 1926 by Emschwlller. 
1 
Their synthesis 

was considerably Improved by Calnell et al., who also lnvestlgated their appllcatlon In carbo- 

nyl-methylenatlon reactlons ‘ It occurred to us that these reagents might open a direct access to 

transltlon metal carbene complexes, a class of compounds which for a variety of reasons currently 

draws much attention 
3 
A communlcatlon by Elsch and Plotrowsk14 on the application of a methy- 

lenedlzlnc reagent for the preparation of the analogue Cp2TlCH2 ZnX2 (THFlx of Tebbe's reagent, 

Cp2TICH2AlC1Me2, 3a prompts us to report our prellmlnary results on the reaction of CH2(MgBr) 
2 (2 

with Cp2TlC12 (9, In the presence of alkenes or alklnes, tltanacyclobutanes or tltanacyclo- 

butenes, respectively, are formed 

According to Calnell at al., 
2 
l-can be obtained In 50-60% yield by the reaction of dlbromo- 

methane wl'ch magnesium amalgam In ether/benzene (ca 1 1) When 1 molar equivalent of&was added 

to a solution of k=n ether/toluene at -20 OC, a dark red colour developed which 1s lndlcatlve of 

a Tebbe-type complex such as 3_ With crude z& which contains ethylene (s) and propylene (2 as 

byproducts from the formatlon reaction, the tltanacyclobutanes &and zwere formed directly. 
5 

This compllcatlon could be largely suppressed by evaporating the react;on mixture contalnlngAtto 

dryness before addltlon ofLand of an alkene& under these condltlons, no 2 and only traces of 

2 (presumably derived from ethylene which 1s formed by decomposltlon of 2' were observed. After 

evaporation of the reaction mixture, the tltanacyclobutanes %-&were ldentifled by their NMR- 

spectra In toluene-d 
8' 

and, in the case of 5d and 3 by reactlon with Br 

respectively. Reaction of 3 with PhC-CPh gave 7. 
10 

2 to give Eand 6e, 

Et20 
CH2Br2 + Mg/Hg - CH2(MgBrj2 + Cp2T1C12 __) 

I 

+ MgBrCl 

C6H6 

(or C7H8) %.A. 2 
/ 

L 

+ R1CH=CR2R3 /I + PhCtCPh 

Br 
= R2 = R3 

3 

R2 =H 
+ Br k R1 

2 

R3 - 

Cp2Tl 
/ 

+ ?+ 

h 2 R1=R2=H,R3 = Me 

Br 
R1 R1 

z. R1 = R2 = H, R3 = n-Bu 

Ph 
6 ,z 7 

d R1=R2 = H, R3 = t-Bu 

.$ R1 =H,R2 = R3 = Me 

2 R1 = R3 = Me(cls), R2 = H 

g R1 + R3 = (CH2)5, R2 = H 
C 
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The reaction ofA_wlth Cp2ZrC12 at -20 "C gave so far less clear-cut results. A rapld reac- 
1 

tlon analogous to that of 2_was lndxated by the disappearance of the H NMR slgnal of& (6 = 

-2.15 ppm, bs, w 
Ir 

ca 20 Hz, THF-d8) and formatlon of a preclpltate which reacted with Me3SnCl to 

give CH2(SnMe3)2 and with Ph2C=0 to give Ph2C=CH2, however, It did not react with alkenes and did 

not give soluble products with PPh3. 
11 
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5a 6 ' H NMR (C7D8, 250 MHz) 6 = 5.15 (s, lOH, Cp), 2.95 @'XX', 4H, a-CH2), -0.19 (bm, 2H, 

8-CH2). 2 'H NMR (C7D8, 
2 

250 MHz) 6 = 5 39 (s, 5H, Cp), 5.25 (s, 5H, Cpl, 3 05 (dd, J = 

8.5 Hz, 
3 
J = 11 Hz, 2H, CEH), ca. 2 4-2.3 (partly obscured by C7D7H, CHE), 1 09 (d, 

3 
J = 

6.5 Hz, 3H, CHM+, -0 17 (m, 1H, Cge) 5c 
1 
H NMR (C6D6, 90 MHz) 6 = 5.47 (s, 5H, Cp), 5 35 

(S, 5H, Cp), 3.03 (dd, 2J = 8.5 Hz, 3J =+% 5 Hz, 2H, CEH) , 2 16 (dd, 2J = 8.5 Hz, 3J ca. 8 Hz, 

2H, CHH), 1 5-O 9 (m, 9H, n-Bu), -0.14 (m, 1H, CH_-n-Bu) s 
1 
H NMR and 

13 
C NMR as reported. 

7 

ii.% 
6,8-l 

H NMR and 
13 
C NMR as reported 8 5f- l 

H NMR2(C7D8, 
250 MHz) 6 = 5.29 (s, 5H, Cp), 5.20 

(s, 5H, Cp), 3.45 (m, 2H, a-CEMe, CEH), 2.29 (dd, J = 3J = 8 Hz, 1H, CHE), 1 55 (d, 3J = 8 Hz, 

3H, c(-CH3), 1.01 (d, 3J = 6.5 Hz, 3H, B-Me), 0.00 (m, lH, &CHMe). 5g (C7D8, 250 MHz) 6 = - 

5.34 (s, 5H, Cp), 5.25 (s, 5H, Cp), 3.64 (ddd, 3J = 2 Hz, 3J = 3J ="r; Hz, 

(dd, 2 J = 8.5 Hz, 
3 
J = 12 Hz, lH, CHH), 2 27 (dd, 2J = 3J = 8 5 Hz, CHE,, 

lH, cr-Ci$H2), 3.46 

-0.19 (m, lH, - 

8-CsCH2). The assignments are based on decoupling experiments. 
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