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M. ANGELOPOULOSf S. P. ERMER, S. K. MANOHAR and A. G. 
MACDIARMID 
Department of Chemistry, University of Pennsylvania, Philadelphia, PA 
191044323, USA 

and 

A. J. EPSTEIN 
Deparbnent of Physics and Oepemnent of ChemisVy, The Ohio State University, 
Columbus, Ohio 43210-7106, USA 

The emeraldine oxidation state of polyaniline, in its base form 

may be doped to the me& conducting regime by aqueous HU in a novel protonation 
reaction to form the corresponding emeraldhe hydrochloride salt which exists as the 
paramagnetic semiquinone radical cation: 

We now find that a large newhass of N-substituted derivatives of emeraldine may 
be synthesized by a “pseudo-protonic acid” doping process involving the reaction of 
emeraldhe base with reagents such as W O , ,  EGO., CJ-15CHJ3r, H2C = CHCHJ3r, 
Me,SiCl, C6H,C( O)Cl, C6HSSOZCI, MeC6H,S0,Cl, CI02S( C,H,)SO,CI and o- 
NO2(C&)SCI etc. to yield products which from preliminary studies are believed to 
have the above semiquinone radical cation structure, i.e. polaronic structure, where 
Q = Me, Et, WCH,, Y C =  CHCH,, Me& GH5C(0), W5S0, ,  Me(Cd-L)S02, 
OzS(C&)S02, o-NOz(C&)S etc. and A = CI, Br, MeSO, and EtSO,. 

In certain cases involving a variation in experimental conditions it seems possible 
that the bipolaronic form 

of the polymer might be produced. Many of these polymers show significant solubility 
in several organic solvents and may be prepared as films and/or powders exhibiting 
conductivities up to -50 Urn. This work was supported by NSF Grant No. DMR- 
85-19059 (M. A.), NASA Grant No. NAG100025 (S. K. M.) and a grant from 
Lockheed Gorp. (S. P. E.). 

tManuscript being prepared for submission to Journal of the American Chemical 
Society. 
$Present Address: Thomas Watson Research Center, XBM Corporation, Yorktown 
Heights, NY 10598, USA. 
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