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ABSTRACT 

The thesis entitled "Synthetic and asymmetric catalytic studies on new derivatives of 

the cobalt sandwich compound, (f -Cp)Co(114-C4Ph4)" presents the research work carried 

out on chiral and achiral cyclopentadiene derived monomeric and cyclobutadiene linked 

dimeric derivatives of the cobalt sandwich compound (115-Cp)Co(r~4-C4Ph4). The research 

work embodied in this thesis has been divided in to seven chapters. 

Chapter 1 gives a general introduction to organometallic sandwich compounds. This is 

followed by an account of cobalt sandwich compounds in particular. A detailed literature 

survey of the synthesis, reactions and applications of ( 5-Cp)Co(114-C4Ph4) and related 

molecules is provided which also includes a brief description of some recent developments 

in the area of cyclophosphazene bound cobalt sandwich compounds. The chapter ends with 

scope of the present work carried out and reported in the thesis. 

Chapter 2 describes the general experimental procedures adopted in the synthesis of new 

compounds and details of characterization techniques utilized. Specific synthetic details of 

the starting materials and substrates used for catalytic studies described in the thesis are also 

presented. 

Chapter 3 describes the synthesis of cyclobutadiene linked dimeric analogues of (rj5- 

Cp)Co(114-C4Ph4) by the reaction of PhC=CPh, PhC=CC=CPh and [f -RCp]Co(PPh3)2 [R= 

H, C(0)OMe]. The diester derivative {[115-McOC(0)Cp]Co(114-C4Ph3)}2 was converted to 

achiral as well as chiral bis(oxazoline) derivative of the same. The chiral bis(oxazoline) was 

used to prepare novel palladacycles based on the dimeric cobalt sandwich compound. 

Structural studies on these palladacycles showed interesting C—H • • • Pd interactions which 
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has recently been described as anagostic interactions by Brookhart, Parkin and Green. This 

work also describes the application of palladacycles in the asymmetric aza-Claisen 

rearrangement of trichloroacetimidates to trichloroacetamides which is an elegant method 

for the synthesis of chiral allylic amines from prochiral allylic alcohols. The reactions, 

which were found to proceed at 70 °C, gave yields in the range of 65-87% and good ee's 

ranging from 83 to 96%. 

Chapter 4 describes reactions carried out for identifying the intermediates in the formation 

of the dimeric cobalt sandwich compound and for understanding its mechanism of 

formation. On varying the stoichiometric ratio of the reactants of the three component 

reaction, two new cobalt sandwich compounds [ 5-McOC(0)Cp]Co[114-C4Ph3(C=CPh)] and 

[115-MeOC(0)Cp]Co[114-C4-Ph2(C=CPh)2] were found to form as viscous oily liquids. The 

identity of the mono alkyne compound was ascertained by oxidizing its alkyne moiety to 

yield a crystalline diketo compound [(115-(MeOC(0)Cp)Co[114-C4Ph3(C(0)-C(0)Ph)] whose 

crystal structure was determined. Further, the role of phenylethynyl derived monomeric 

sandwich compound as a precursor to the dimeric compound was established by 

synthesizing an unsymmetrical dimer, { 5-[MeOC(0)Cp]Co(114-C4Ph3)} [(115-Cp)Co(114- 

C4Ph3)] and a detailed mechanism for the formation of all compounds has been proposed. 

Chapter 5 describes the synthesis of novel 1,2 and 1,3-difunctional derivatives of (ii-

Cp)Co(114-C4Ph4). The reaction of sodium salts of 1,2 and 1,3- 

dicarboalkoxycyclopentadienyls with CoCl(PPh3)3 and diphenylacetylene resulted in 1,2 and 

1,3-cyclopentadienyl diester derived cobalt sandwich compounds {i-- 

[ROC(0)]2C5H3}Co(14-C4Ph4) [R= Me, Et]. These diesters were converted to the 

dicarboxylic acids by refluxing with aq. KOH in ethanol. The diacyl chloride of the 1,2- 
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diacid yielded a novel bis metallocenyl acenequinone having both iron and cobalt sandwich 

units in the same compound. The 1,3-dicarboxylic acid was converted to a novel 

cyclopentadienyl 1,3-bis(oxazoline) derived bidentate chiral ligand [i -1,3-(4-iPr-2- 

Ox)2C5H3]Co(114-C4Ph4) (Ox = oxazolinyl). A chiral palladium complex has been 

synthesized using this 1,3-bis(oxazoline) ligand. This palladium complex has been found to 

be quite efficient in bringing about the aza-Claisen rearrangement of trichloroacetimidates 

at ambient temperature with good yields and high enantioselectivity. The 1,2 and 1,3- 

diesters have also been used for the synthesis of novel 1,2 and 1,3-difunctional derivatives 

of (115-Cp)Co(114-C4Ph4) with functional groups such as CH2OH, CH2OC(0)Me, CH2N3, 

CH2SPh, CHO, C°CH and CH=NPh. 

Chapter 6 describes the synthesis and reactions of the first examples of butadiyne derived 

fluorophosphazene N3P3F5(C CC CPh) and N3P3F4(C CC CPh)2 which were synthesized 

by the reaction of PhC CC C-Li with N3P3F6. A reaction of N3P3F5(C=CC CPh) with 

Cp(CO)2Mo=Mo(CO)2Cp 	yielded 	a 	novel 	dimolybdenum 	cluster 

Cp(CO)2(Mo2C2)(P3N3F5)(C CPh)(CO)2Cp. Interestingly, only the alkyne moiety adjacent 

to the fluorophosphazene ring was found to react forming the Mo2C2 cluster. Reaction of 

N3P3F5(C CC CPh), PhC CPh and [ 5-McOC(0)Cp]Co(PPh3)2 resulted in the formation of 

a novel cyclobutadiene linked dimeric cobalt sandwich {[rl5-MeOC(0)Cp]Co[114- 

(C4Ph2P3N3F5)]} {[115-McOC(0)Cp]Co(114-C4Ph3)} having a P3N3F5  unit bound to one of 

the cyclobutadiene rings. 

Chapter 7 gives the overall conclusions of the entire work carried out in the present study. 
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