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Introduction

In the preceding papers®% of this series, the correlations among the corrected ring *H
chemical shifts of nitrogen heteroaromatics and m-electron charge —p value—distributions
have been discussed by the agencies of substituent constant 6.

Formerly, several 'H magnetic resonance spectral parameters of 4-substituted pyridines
have been described in the literatures,®® but they are not always satisfactory because
of their inadequate experimental conditions, In this work, spectral parameters and p-values
of 4-substituted pyridines have been estimated.

Experimental

The experimental details are given in an earlier publication.® All materials were prepared by the au-
thentic procedures. Spectra were analysed as AA’xX’ system,” and the observed 'H shifts were corrected
from nitrogen magnetic anisotropy, nitrogen electric field and ring current effects. The correction terms
are as follows (¢f. Table I).

Tase 1.0 Correction Terms of Pyridine Ring?

Orc ppm Oma ppm 0 ppm 2. ppm
C,,Ce 0.06 —0.35 —0.41 —0.70
C4,Cs 0.06 0 —0.18 —0.12

4
5
a) The *H position numbers are as follows: 8
6 N 2

b) P.J. Black, R.D. Brown and M.L. Heffernan, dus. J. Chem. 20, 1305 (1967)
Sdrc=ring current contribution Jdua==magnetic anisotropy contribution dg=electric field contribution

Results and Discussion

The observed —d— and the corrected —34,,,,.19—ring *H chemical shifts and coupling
constants— J—are summarised in Table II and III, respectively.
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Tasre 11,9 Observed d (ppm) and deorr. (ppm) of 4-Substituted Pyridines
R CyH Cy-H
4 (ppm) deorr. (PPm) 6 (ppm) Ocorr. (PPm)
NO, 7.84 —0.45 8.77 —0.8
CN 7.25 -+0.14 8.12 ~0.15
CO,Me 7.66 —0.27 8.62 —0.65
COMe - 7.54 —0.15 8.66 —0.69
Me 6.90 +0.49 8.38 —0.41
OMe 6.56 +0.83 8.26 —0.29
H» 7.06 +0.33 8.50 —0.53
4
a) The *H position numbers are as follows: 5 3
' 6 N 2
b) A.H. Gawer and B.B. Dailey, J. Chem. Phys., 42, 2658 (1965)
Tase III.®  Coupling Constants (cps) of 4-Substituted Pyridines
R ] 28 ] 35 ] 25
NO, 5.2 1.8 1.2
CN 5.1 1.5 0.9
CO,Me 4.9 1.3 0.8
COMe 4.9 1.6 1.1
Me 5.0 1.7 1.0
OMe 5.0 1.8 1.0
HY 4.9 1.4 1.0
4
a) The 'H position numbers are as follows: 5 3
6 N 2
b) 8. Castellano, C. Sun and R. Kostelnik, J. Chem. Phys., 46, 327 (1967)
—1.0
bpm - The correlations of 4,,,,. with substituent constants
ooCoMZ are as below (¢f. Fig. 1).
H . (5302CH3 As is illustrated in Fig. 1, é,,,,. of both C,- and C;-H
OMeCHso e shifts with electron releasing substituent groups are all
NHO%" . linear against the substituent constant o,, but they are
NMeZ,/z“ . not always linear in the electron attracting substituent
2 H;"S' : 5 :0 . group side. Then, the assumed shifts have been esti-
N mated by extrapolating the linear relations obtained in
the electron releasing substituent (R=0Me, Me, H) with
respect to o,. These treatments stated above have
+0.5 . .
already been accept in several aromatics and heteroaro-
matics.®%1D In this way, the corrected and assumed
; ring *H chemical shifts of 4-substituted pyridines have
,,"‘ +1.0 been estimated, and from which pyy'? are calculated
’," (cf. Table IV).
3Hs These pyuz showed qualitative but not quantitative

Fig. 1. Corrected and Assumed
Shifts (ppm) and o,

agreement with 0,,,.,.1® from molecular orbital treatment,
and for which theoretical approach is now in progress.

11) Y. Sasaki and M. Suzuki, Chem. Pharm. Buil. (Tokyo), 15, 1429 (1967).
12) pwxmr=p value from the corrected and assumed H chemical shift ppm/10.7 ppm4-1.  Peaica.=p value

from molecular orbital method.
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TasLe IV.®)

Corrected and Assumed 'H Shifts (ppm),
onmgr and QPcaiea, of 4-Substituted Pyridines

R Cs-H Co-H
6 ppm ONMR P cated. 0 ppm PNMR Pealcd.
NO, —0.26  0.976 —0.75 0930
CN —0.10 0991  1.0041» —0.68  0.936  0.8796»
CO,Me —0.07 0994 —0.65  0.939
COMe —0.18  0.983 —0.70  0.935
Me +0.48  1.045 —0.43  0.959
OMe +0.83  1.078 —0.29  0.973
OH +0.93  1.086 —0.23 0976
NH, +1.07  1.100 —0.16  0.985
NMe, +1.28  1.200 —0.06  0.995
H +0.33 1031 1.0209 —0.50  0.953  0.9559
1.010% 0.951%
1.01379 0.89970

4
5
) The H position numbers are as follows: ‘Gg\/ﬂs
2
N

b) H.E. Popkie and J.B. Moffat, Canad. J. Chem., 43, 624 (1965)
¢) L. Pujol and A. Julg, Tetrahedron, 21, 717 (1965)
d) R.McWeeny and T.E. Peacock, Proc. Phys.Soc. (London), Sec. 4, 70, 41 (1957)
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The photochemistry and thermal rearrangement of amine N-oxides were studied and
tesults are reported in the literature.? Cyclic amine N-oxide rearranged to a tri-substituted
hydroxylamine analog, that is a 1,2-oxaza ring compound,® and aromatic amine N-oxide to
an oxazepine or an amide derivative via an unstable oxaziran intermediate. There have
been several papers on the mass spectra of amine N-oxide in the past few years, and an ion
peak corresponding to loss of oxygen (M-16) is clearly seen with many other strong ion peaks
which can be expected from the products produced by photochemical and thermal reactions.®
Grigg and Odell described the mass spectra of alicyclic nitrones,® reporting that the abun-
dance of M-16 ions is drastically affected by an alkyl substituent at the 2-position and the
base peak corresponds to an alkyl fragment.
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