
+ SUMMARY 

Irtvest~gations embodied in this thesis entitled "SYNTHETIC ORGANIC 

REACTIONS - NEW METHODQ~OGY AND APPLICATIONS" are primarily 

concerned with studies on the development of pew methodology, reagents and 

conditions for organic reactions and its applications. The thesis has been divided into 

two parts: P~rt-1 and Part-IT. Part-1 comprises three sections: Section-A, Section

Band Section-C. 

Section-A starts with a brief introd4ction on catalytic transfer hydrogenation 

(CTH) reactions. Several aspects of CTH including possible mechanistic pathways 

have been discussed. 

In the present work it is reported that cx.,~-unsaturated cyanoesters possessing 

other sensitive function~! groups can be smoothly converted into the corresponding 

saturated cyanoacetates using a combination of potassium formate and catalytic 

palladium acetate (Scheme I). The reduction is chemoselective to C-C double bond 

and appeared to be mild and efficient as the nitrile, ester (alkyl and tri-n-butyl 

stannyl), a,nd halogen functions remain unaffected. 

R3 = Et, Sn(n-Bu)3 

Scheme I 
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The present study constitutes a useful condition for chemoselective reduction 

of C-C double bond of cx.,~-unsaturated cyanoesters using potassium formate and 

catalytic palladium acetate as simple and inexpensive reductant. The reaction possibly 

involves "hydride transfer" in situ at the ~-carbon and proceeds without any 

concomitant reduction of cyano, ester, or halogen groups. The ability of this reductant 

to perform conjugate reduction on functionalized alkylidenecyanoacetate in a 

controlled fa.shion is noteworthy. The homogeneous catalytic condition offers further 

use of chiral ligands to promote asymmetric induction. Future studies may be 

attempted in this direction. This work has been published in Synth. Commun. 2003, 

33(2), pp. 291-296. 
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Section-B deals with the development of a simple protocol for direct 

reductive amination of aldehydes and ketones using potassium formate and catalytic 

palladium acetate (Scheme II). 

fiNR3~ 
MS or 
Silica gel 

R1 = Alkyl or Aryl 

R2 = H, Alkyl 

SchemeD 
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The dir~ct reductive amination of carbonyl compounds is a useful organ1c 

transformation for preparing primary, secondary a,nd tertiary amines. The reaction 

offers compelling advantages over other amine syntheses, including brevity, wide 

cpmmercial availability of substrates, generally mild reaction conditions, and in some 

cases exceptionally high functional group tolerance. 

The method des9ribed here oan be useful for preparing all classes of amines 

from suitable carbonyl compounds and the amines. Furthermore, the method can be of 

importance in view of cheap reducing agent, which decomposes to environmentally 

friendly chemicals. Since palladium catalyzed "hydride addition" is probably the 

cause of the C-N double bond reduction, the possibility for asymmetric reductive 

amination in presence of a chiral ligand might be explored. This work has been 

published in Synlett 2003, (4), pp.555-557. 
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Se¢tion-C delineates studies on the developmept of formic acid-based stable 

H-donors in solid phase ~TH reactions. 

The growing need for atom effici~=mt reactions, clean and green technology and 

combinatorial chemistry compounded with environmental constraints has led ta. 

undertake this study. 

The functionalized polymers have been emergeq as versatile tools for solution

phase chemistry and automated parallel synthesis. The polymeric supports have been 

used for anchoring several reducing agents· such as, borohydrides, tin hydrides etc. 

These hydrides are either ~xpensive, reactive or the residue poses a risk in its 

elimination. Therefore, the design of fdeal support with suitable reagents has been a 

subject of research for many syntqetic c~emists. A method for catalytic transfer 

hydrogenation of C-C 11nd C-N double bonds with the aid of polymer supported 

formate (PSF) as the hydrogen donor and palladium acetate as the catalyst is 

described in this section (Scheme III). 

Pol~+ 
NR3 

HCOO 

Pd(OAc)2/DMF 

R1 = R2 =Ph, Ar, H, X= C, N 
R3 and~= CN, COOEt, COOMe, NHBoc, H, Ph 

Scheme ill 

The method is operationally simple and applicable to a range of unsaturated 

organic cqmpounds. The use of palladium catalyst showed some substrate selectivity. 

Other advantages are: clean work-4p, high yields and environmentally benign. (A 

manuscript on a briefpteliminary account, to be submitted, is under preparation). 



~-

IV 

Part-11 of this dissertation deals with palladium catalyzed amination of 

halopyridihes on a KF-alumina ~urface (Scheme IV). 

Pd-Phosphine catalyst/ 
R2NHorRNH2 

KF-Alumina ( 1 :4) 

P(o-tolyl)3, DPPF; BINAP; Pd sources: PdCl2, 
Pd2(dba)3, Pd(OAc)2, Pd(~cac)2, Pd[PPh3]4 

Scheme IV 

Arninopyridines are versatile interinediates for synthetic transformations to 

biologically active compounds and are known to act as central nervous system 

stimulants. Their derivatives are often used as ligands in coordination and 

organometallic chemistry, and have found industrial applications as fluorescent dyes. 

The recent development of palladium-catalyzed C-N hetero cross coupling reactions 

disclosed inc;lependently by Buchwald and Hartwig involves use of strong base such 

as &odium t-butoxide, which is not desirable and remains associated with problems 

such as in the case of direct aminatiop using NaNHR or NaNR2 . 

In this part, we have described the development of a convenient and efficient 

heterogeneous method for C-N coupling by palladium-catalyzed amination of 

halopyridines on KF-alumina surface, thus negating the use of strong bases such as 

sodium t-butoxide. The reaction conditions are optimized with reference to catalytic 

system, solvents and the surface. This method represents a significant improvement 

and useful extension relative to Buchwald's procedure using the strong base. Future 

work may include studies with more base-sensitive functionalities or the heterocyclic 

nucleus as well as chiral amines. A preliminary account of the work has been 

published in Tetrahedron Lett. 2002, 43(44), pp.7967-7969. 


