Abstract

Synthesis of isocyanates 
Isocyanates are known to the chemists since the early days of organic chemistry .Wurtz in 1849,was the first to synthesise aliphatic isocyanates by the reaction of organic sulphates with potassium cyanate. However, development of isocyanate chemistry remained slow in early days due to many reasons. The first aromatic isocyanate, phenyl isocyanate, was prepared by Hofmann in 1850.The bifunctional analogous-the diisocyanates-were first described in 1886 by shape. The isocyanates are very reactive with number of compounds having active hydrogen atom and may also react with themselves. Thus, vant literature is available on isocyanate reactions when isocyanate group interact with hydroxyl group urethane linkage is formed. The polymers derived from the reactions of polyisocyanates and polyhydroxy compounds-polyurethane polymer-were discovered by Otto Bayer and his associates in 1937, as a substitute for Dr. Carother's polymide polymers. The polyurethane polymers can be tailor-made to any desired property.These polymers can be used in the applications such as fibers, foams, surface coatings, adhesives elastomers, resins etc. Hence, these polymers have now become one of the most important industrial polymers. The isocyanates, being the most important starting material for polymurethane polymers, and also have some other commercial importance in the fields like textile modification, adhesive etc. their chemistry is developing with tremendous speed in recent times presently, hundreds of mono-and polyisocyanates are known. The growing commercial importance of isocyanates created an interest in the syntheses of new isocyanates. India is one of the major cashew nut producing countries of the world. During the hot processing of cashew nut shells, a dark brownish black, viscous, vescicant liquid is cozed out, which is called cashew nut shell liquid (CNSL).The commercial cashew nut shell liquid contains 90 per cent of anacardol-3-pentadecenyl phenol and 10 per cent of cardol-5-pentadecenyl resorcinol. The distillation of CNSL under reduced pressure gives 3- pentadecenyl phenol which on catalytic reduction gives 3-pentadecyl phenol (tertrahydroanacardol). This indigenously available raw material was used as a starting substance in the syntheses of novel mono and diisocyanates. Section(A) :Synthesis of monoisocyanates The following are monoisocyanates are synthesized from CNSL: 
(i) 4-chloro-6-isocyanato-3-pentadecyl anisole (ii)Ethyl-(4-isocyanato-3-pentadecyl phenyl) carbonate Section (B):Synthesis of diisocyanates The following are diisocyanates are synthesized from CNSL: (i) 2,4-Diisocyanato-3-pentadecyl anisole (ii) Di(5-isocyanato-2-methoxy-4-pentadecyl phenyl) methane (iii)Di(4-isocyanato-3-pentadecyl phenyl) carbonate Section (C) :The reactivities of diisocyanates The reactivity of 2,4-Diisocyanato-3-pentadecyl anisole with 2-ethyl hexanol was studied by infrared spectroscopic method. The relative reactivates of the two isocyanate groups and reactivates of other diisocyanates reported in the literature were comparatively studied. 
Part II Polyurethane polymers: 
Section (A): A new millable polyurethane elastomer In the early 1940's,solid urthane elastomers were developed in Europe, notably in Germany and England. These elastomers were processed in the form of millable gums on conventional rubber equipment. In the present study, a new millable gum was obtained. A polyester of definite hydroxyl number and acid number was prepared from adipic acid and ethylene glycol: Propylene glycol (80:20 mixture). The polyester was then reacted with 4,4'-diphenyl methane diisocyanate and the resultant polymer was chain extended with a -monothioglycerol. (iii) Di (4-isocyanato-3-pentadecyl phenyl) carbonate The millable gum thus obtained was vulcanised with pquinone dioxime and zinc oxide -a new vulcanisation system for polyurethane and also with diisocyanates. The properties of resultant vulcanimates were studied. Section (B): Polyurethane based PVC plasticizer A polyester of define hydroxy and acid number was prepared from adipic acid and ethylene glycol-propylene glycol(80:20 mixture). The polyester was then reacted with 1,6-hexamethylene diisocyanate to get a polymer which was extended with propylene glycol or other glycols. The resultant thermoplastic polymers are being evaluated as polyvinyl chloride (PVC) plasticizers. 
Part III:Polyamide Polymers W. H. carothers and his associated discovered polyamide polymers. These polymers are produced either by self condensation of amino acids or by reaction of diamines with dicarboxylic acids.The other type of polymide polymer is derived from the thermal polymerization of the lactum(epislon-amino caprolactum). Monoisocyanates can be polymerized to polyamide(Nylon-1). It is also known that monoisocyanates react with aromatic hydrocarbons in presence of aluminium chloride to produce an amide linkage (Leuced,1885).In the present study, polymide polymers are produced by reacting diisocyanates with aromatic hydrocarbons in presence of Firedel-Crafts catalysts and their properties studied. This is a novel approach for polyamide synthesis. 

