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Abstract - The spectra of some 3-substituted and 

3,5-disubstituted pyridines are examined. It appears that the shift 

increments for the 3-acetyl group previously published in the lite- 

rature were based on a wrong assignment of the spectra. A new set 

of shift increments for 3- or 5-substituents are derived from the 

spectra of such compounds, most of which were not described before. 

Recent publications1" only mention a small set of increments Aik(Ri) to 

determine the 13c-chemical shifts of 3-substituted pyridines. According to this 

formalism the shift of any of the pyridine carbon atoms is given by: 

6C lk) = Ck + 5 Aik (Ri), 
Ck being the shift of the corresponding carbon atom in the unsubstituted 

pyridine and Aik being the shift increment predicted for carbon k upon intro- 

duction of substituent Ri at carbon i. 

The chemical shifts of our compounds are summarized in Table 1. 

4 The spectra of nicotinic acid 6 ,  its alkyl esters4, alkylamides and 

3-acetylpyridine 1 have already been described before4. This is also the case 
3 for the 3-substituted methyl pyridines . In the case of 3-acetylpyridine 

however the assignment of shift values for carbon atoms C2 and C6 has been made 

4 in contradictory ways . Our set of 5-alkylsuhstituted 3-acetylpyridine deriva- 
tives enables us to clear up this matter by recording proton-coupled 

spectra. The coupled spectrum of 3-acetyl-5-isopropylpyridine is given as an 

example (see Figure 1). 



TABLE 1:13c-tq M R chemical shifts of 3-substituted and 3,5-disubstituted pyridines in Cocl 
3 ' 

Substituent C2 3 C4 C5 Cfi Other C-atoms 

1 R3= COCH - 3 

2 R3= COCH - 3 

R = CH 5 3 

3 R3= COCH - 3 

R 5 = CH2CH 3 

4 R3= COCH - 
I 

3 

w R5= CH2CH2CH3 
m 
LC 
P 

1 
5 R = COCH - 3 3 

R = CH (CH3) 5 

6 R3= COOH 1 - 

7 R3= COOH ¶ - 

R = CH 5 3 

8 R3= COOH - 

ll N.M.R. Spectra recorded in OMSO-d6 solution 



TABLE I (continued): 13c-~ M R chemical shifts of 3-substituted and 3.5-disubstituted pyridines in CDC13. 

Substituent C2 C4 C5 '6 Other C-atoms 

R = COOH 3 

R5= CH2CH2CH3 

R3= COOH 

R5= CH (CH3) 

R3= COOCH3 

R3= COOCH3 

R5= CH 3 

R3= COOCH3 

R = CH2CH 5 3 

R = COOCH 3 3 

R5= CH2CH2CH3 

R3= COOCH3 

R5= CR (CH3) 

R3= CONH 2 

R = CH (CH3) 5 
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Figure 1: Proton-coupled 1 3 ~ - ~ ~ ~  spectrum of the pyridine 
C-atoms of 3-acetyl-5-isopropylpyridine (5) in CDC13. 

1 The carbon atoms C2, C4 and C6 exhibit a large JCH coupling of 182, 161 and 

176 Hz respectively and also two 3 ~ C H  couplings to the protons of the carbon 

atoms situated in meta-position. Carbon C6 however shows an additional 3 ~ c H  

coupling to the proton of the alkyl substituent in u-position to the ring. This 

observation allows an unambiguous assignment of C2 and C6 for all our 5-substi- 

tuted derivatives, but also for 3-acetylpyridine. This is done by substracting 

the known methyl shift increments from our experimental results for compound 2. 

A set of increments A3k for several 3-substituents was derived from our experi- 

mental results and gathered in Table 2. The values for the 3-acetyl group have 

been included in this series. The corresponding values published in different 

reference works must be replaced by these new values since they are based on an 

erroneous assignment for C2 and C6. 

TABLE 2. 

-CH2CH2CH3 0.2 +14.2 -0.4 -0.3 -2.5 
-CH(CH ) 

3 2 
-0.9 +20.2 -2.5 -0.2 -2.3 

-COOH (I -0.8 +4.7 +3.9 0.8 -0.1 
-COOCH3 0.9 +1.9 +1.0 -0.3 +3.5 

U The values for the -COOH group are based on the chemical shifts of CDC13 soluble 

acids. 
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