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Introduction

* What is hydroformylation?
- produces aldehyde from alkene via
- addition of a CO and H2 to a alkene
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2-Ethyl-i-hexanol (vi aldol condensation)

"Organometallic Chemistry", Spessard and Miessler
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Experimental setup with reactor system

SynGas
(COMH=1:1)

R

Offgas —D><}

A autoclave unmit

Reactor (200 mi) 0T
I\__,l (with Gas Entrainment impelier) C: IR transmission cell
Thasmanint P: micro-gear pump

S: FTIR spectrometer

Chem. Rev. 2012, 112, 5675- 5732 .
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2. Metathesis reactrons (exchange of paritners)

4MelLi + SiClg e SiMey4 + 4LIiCI

The electronegative halide ends up with the most electro-
positive metal, so that the new organometallic compound has
less polar M-C bonds and is less reactive.

e.g
Et,O

2MeLi + Cul =g Me,Culi + Lil

"Gilman reagent”

M82Cu Li
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Hydroformylation Mechanism

= Monometallic
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R. F. Heck and D. S. Breslow, J. Am. Chem. Soc., 1961, 83, 4023 *°




Cobalt Catalyst

Kinetics

d(aldc]?hyde) = k[alkene][Co][H,][CO]™
dt B

inversely proportional to CO concentration because CO dissociation from the coordinatively
saturated 18e species 1s required

using a 1:1 ratio of H,/CO, the reaction rate 1s independent of pressure
HCo(CO), 1s only stable under certain minimum CO partial pressures at a given temperature
CO pressure T — reaction rate | & high ratio of linear to branched product

CO pressure | — reaction rate T & branched alkyl T (reverse B-elminination)




This polarisation of the M-C bond is extremely useful in synthesis

R.C**=0O%> + LiCH; — R>MeC-OLi 3 R-MeC-OH
hydrolysis

ketone/aldehyde — alcohol

A huge variety of organic molecules can be bonded to metals,
especially transition metals.

Examples include : alkyl & aryl groups, alkenes, alkynes, CO (carbonyls)




School of Basic and Applied Science

Course Code : BSCC3003 Course Name: Organometallic Chemistr

Name of the Facuity: Dr. Pinki Chakfaboty Program Name: B.Sc



School of Media and Communication Studies

Course Code : BSCC3003 Course Name: Organometallic Chemistry

Reference Books:

I Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.

1 Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models of

Inorganic Chemistry 3rd Ed., John Wiley Sons, N.Y. 1994,

1 Greenwood, N.N. & Earnshaw. Chemistry of the Elements, ButterworthHeinemann.
1997.

1 Cotton, F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 1999.

"1 Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Learning India

Edition, 2002.

1 Miessler, G. L. & Donald, A. Tarr. Inorganic Chemistry 4th Ed., Pearson, 2010. Atkin, P. Shriver & Atkins’ Inorganic

Chemistry 5th Ed. Oxford University Press (2010).
Name of the Faculty: Dr. Pinki Chakraborty Program Name: BSc (H) Chemistry




