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C NMR s p e c t r a of 2-methyl-, 3-methyl- , 2,3-dlmethyl-.

2,5-dimethyl-, 2,6-dimethyl-. 3,5-dimethyl-, and 2,3,d-tri-

methyl-4-nitropyridlne N—oxide were recorded. The Influence of

electron properltes of subst l tuents In changes of chemical

s h i f t s was analyzed. It was found that "ortho-effect" of methyl

group inhibits paramagnetism of nitro group. The rat io between

a given subst i tuted heterocyclic compound and i t s parent and

the Identically substituted benzene derivatives has been

determined.

Subst i tuent e f f e c t on react iv i t ies and physical properties

of subs t i tu ted pyridlne N-oxides or the related compounds have
13

invest igated by means of N-O s treetchlng frequences C NMR,
17O NMR C1-2J.

In the physico-chemical research scheme, carried on In our

Department on the reactivity of in teres t ing class of compounds

i.e. 2-haloplcollne N-oxtdes their 4-halo- and 4-ni tro deriva-

t i v e s , 2-halopyridlnecarboxyllc acid N-oxides, plcollne-2-thiol

N-oxides and picoUne-2,4-dltiol N-oxldes C3,4J, 3-halo-2.fi-

dimethyl- and 3-halo-2,6-dlmetyl-4-nitropyridine N-oxides i t
13was purposeful! to measure the spectra C NMR. Spectra of

methylated derivatives of 4-nitropyridlne N-oxldes, the more so

as they can provide many interesting data about the s tructure

these molecules and the influence of methyl group with the

pyrldlne ring.

The present paper the effect of the s u b s t l t u e n t s and their

interaction on the changes of the back donation a s well as

chemical s h i f t s in the compounds studied were investigated.
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Experimental

13The C NMR were recorded on Tesla BS 589 A spectrometer at

2S.142 MHz. Typical conditions were spectral width 7600 Hz, BK

data points, pulse angle 90 C13 s> and repetition time 2s.

These conditions resulted digital.

All spectra were ca 10 X CDOl̂  as solvent and the centres of
3

the CliGl_ peaks (77-21 ppm> were used as an Internal reference.

The methyl derivatives of 4-nltropyrldlne N-oxide used In the

study were synthesized by previously described methods.

The asslgnements were carried out on the basic of prevlos

literature values (1-41, addltivlty rules, model studies,
1 13

single resonance spectra and H NMR. The C NMR chemical

shifts were calculated on the basis additlvlty rules, and the

effects of substltuents for studies compound Cthe chemical

shifts for pyrldine ring carbons were taken from literature til

as were the substltuents effects I.e. CH3 [1,21 and NC>2 tl,21>.

The asslgnements for the studied compounds were caried out on

coupling constant of protons of these compounds. The calculated

chemical shifts are compared with experimental data in Table 1.
Results ans discussion

The transition from pyrldlne N-oxide to 4-nltropyrldlne

N-oxlde the largest change In the tpso carbon resonance

frequency according to a substantial paramagnetic effect,

specific to the nitro group. The ipso deshleldlng effect of

nltro group In methylated derivatives of 4-nltropyrldlne

N-oxlde varies between 15.S6 -<- 21.40 ppm (Table IX The

smallest paramagnetic effect of nitro group occurs in spectra

of 2,o-dl-methyl-4-nltropyridine N-oxide but the highest one

appears in 3,5-dlmethyl-4-nitropyrldlne N-oxlde. The value of

paramagnetic effect of nltro group in title compounds testltles

the competlve withdrawing effect of electrons from 2-methyl and

6-methyl group by N-oxlde group and from 3-methyl and S-methyl

by nltro group. The comparison of calculated chemical shifts
13with the experimental C NMR spectral parameters of studied

compounds shows a remarkable agreement. Bigger differences were

found for the C-3 in 2,3-dimethyl-4-nltropyrldine N-oxlde, 3,5-



dlmethyl-4-nltropyridlne N-oxlde and 2,3,6-trlmethyl-4-nitro-

pyridlne N-oxlde. The disagreement between the calculated and

experimental shifts seems to reflect the strong electronega-

tlvlty of the 4-nltro group, the substltuent sterlc effect or

the particular configurations of the substltuents. The

difference between the experimental chemical shifts and those

calculated Is the measure of Inner Interaction substltuents

with each other as well as their Interaction.

These calculations do not take into consideration mutual

Interaction of a nlt.ro group in position 4 with the methyl

groups in varous positions and N-oxlde group. The presence of

four substituents Cthree methyl groups and one nltro group> In

molecule causes worse conformablllty of experimental chemical

shifts with calculated ones In comparison to monosubstltuted

pyrldlne N-oxldes. The n-excesslve and n-deflcient heterocyclic

compounds can be described In terms .

,<ppm> _ ,<ppm>
1 3 substituted pyrldlne N-oxlde pyrldlne N-oxlde

^(ppml _ ^(ppm)

substituted benzene benzene

The effect of substltuents benzene derivatives were taken
13from literature. Based on the description, p should be less

than 1 and n-defficient system and greater than 1 In

n-excesslve one. These results should be help to predict the

susceptibility on nucleophlllc substitution of studied

compounds. The defflclent system favours nucleophlllc substitu-

tion. The methyls group inhibit this substitution due to sterlc

and inductive effect. The sterlc hindrance occuring in

2,3-dimethyl-4-nitro- and 2,6-dlmethyl-4-nltropyridine N-oxide

disturb conjugations as nitro and N—oxide group with the ring

as well.
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TABLE 1 C NMR chemical s h i f t s experimental and Ccalculated3 of methyl d e r i v a t i v e s of

4 -n i t ropyr id ine N-oxide in CDC1-

No

1

a

3

4

5

6

7

Compound

a-methy l -4 -n i t ro -

pyridine N-oxide

3-methyl-4-ni t r o -

pyrldine N-oxide

a . 3 - d i m e t h y l - 4 - n i t r o -

pyridine N-oxide

a .5 -d i methyl-4-ni t r o -

pyridine N-oxide

a. 6-dlmethyl -4 -n i t r o -
pyridine N-oxide
3 .5 -d i methyl-4-ni t r o -
pyridi.no N-oxide

a.3.6-trimethyl-4-nitro-
pyridine N-oxide

c-a

151.12

C151.033

142.16

C141.133

151.2

CISO.863
148.58

C148.213
150.97

C151.163

139.32
C138.3 3

151.49
C150. 883

C - 3

121.17

C123.383

133.42

C133.693

130. 14

C134.473

122. 29

C123.1 3
118.48

C121.253
129. 92

C133. 413

127.22

C132.34

Chemical

C-4

142.24

C142.1 3

143.58

C144.023

144.7

C143.223

143.13

C143.223

141.26
Cl41.3 3

147.1
C145. 143

144.62

C142.423

shi f ts C

C - 5

118.

C120.

1 2 2

C122.

1 1 8

C120

1 3 0

C131
1 1 8

C121
1 2 9

C133

1 1 8

6 3

2 7 3

5 2

353

56

1 9 3

3 6

5 6 3

4 8

2 5 3

9 2

413

7

C120. 973

<5 ppnO

C - 6

140.

C141.

138.

C138.

137.

C138.

142.

C141.

ISO.

C151.

139.

C138.

148.

5 9

4 2 3

4 3

4 7 3

7 6

5 9 3

O8

2 5 3

9 7

163

3 2

303

0 6

C148.323

C-CH3

2-CH3

3-CH3

2-CH3

3"C H3
2-CH3

5-CH3

2-CH3

6-CH3

3-CH3

5-CH3

a-CH3

3-CH3

6-CH3

1 8 .

1 8 .

1 4 .

1 6 .

1 7 .

1 8 .

1 8 .

1 5 .

1 5 .

1 6 .

1 8 .

4 6

6 2

6 S

2 2

7 9

1 6

9 8

9 3

5 5

3 7

7 6


