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ABSTRACT: 

A compilation of 13C NMR chemical shifts for 35 thiophene derivatives of types l a 
and l b is reported. The data have been analyzed assuming an additive model δη = ao + 
EajXj, where η is the thiophene carbon considered (n = 2-5) and aj the contribution of 
each substituent (xj = 1 if the substituent is present and x\ = 0 if absent). 

INTRODUCTION 

Alkyl 3-hydroxythiophene-2-carboxylates, of structural formula l a (1,2) are 
valuable intermediates for the preparation of 3-thienyloxopropanolamines lb , which can 
be regarded as thiophene isosteres of ß-adrenergic blocking (3-5) and platelet 
antiaggregant agents (6). We have described the synthesis and biological activities of 
these compounds elsewhere (7,8) and we now wish to report the 13C NMR data of both 
these series. 

EXPERIMENTAL 

1 3C NMR spectra were measured at room temperature on a Varian XL300 
spectrometer working at 7.05 T, 10% solutions in CDCI3 was used for l a and 10% 
solutions in [2H6]DMSO for l b (maleate salts). Chemical shifts are in ppm (δ). 
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RESULTS AND DISCUSSION 

The 13C NMR shifts of carbons C-2, C-3, C-4 and C-5 of the thiophene ring are 
gathered in Table 1. Instead to discuss these data in a conventional way, we have 
preferred to use a Free-Wilson matrix which we have succesfully employed to rationalize 
13C NMR chemical shifts (9-11). Thus, the data have been analyzed assuming an additive 
model δη = ao + Xajxi, where η is the thiophene carbon considered (n = 2-5) and aj the 
contribution of each substituent (xj = 1 if the substituent is present and xj = 0 if absent). 
For 35 compounds, the squared correlation coefficients are always larger than 0.9, 
showing that the interaction between substituents is not important. For instance, Table 2 
contains the aj values for substituents CH3, C6H5 and CI at positions 4 and 5. 

Table 2. Coefficients of the contribution of substituents to the 13C chemical shifts 

Position-4 C-2 C-3 C-4 C-5 

CH3 -1.78 -1.34 6.71 -3.10 
C6H5 -0.41 -2.53 8.85 0.40 
CI 0.86 -4.93 -0.57 -6.30 

Position-5 

CH3 -3.75 -0.02 -2.17 12.26 
C6H5 -2.10 -0.02 -3.82 14.96 
CI -2.59 -1.69 -1.51 3.55 

For CH3 and CI these coefficients are in good agreement with those calculated by 
Gronowicz (12) for monsubstituted thiophenes. The coefficients for the phenyl group are 
new; they are strongly dependent on the position of the phenyl ring (compare the ipso 
effects 4-Ph on C-4 = 8.8 and 5-Ph on C-5 = 15.0 ppm) and on the considered carbon 
(compare the ortho effects 4-Ph on C-3 = -2.5, 4-Ph on C-5 = 0.4 and 5-Ph on C-4 = -3.8 
ppm). 

Compounds 25, 27, 28 and 35 show antiplatelet activity at DI50 (mg/mL) < 50. Essays 
of correlation between antiplatelet activity (lb series) and Table 1 chemical shifts proved 
unsuccessful. 
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