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Abstract.  Some ortho-substituted acetophenone N-arylimines were synthesized from the appropriate
acetophenones and anilines, The products were isolated in the liquid form and were characterized by their
'H and *C NMR spectra. The results indicate thar these imines exist in solution in one isomeric form (The
E-form}. A murked pronounced effect of 1*C chemical shifts was observed for the substituted ones cotn-
pared with vnsubstituent imine. Accordingly the C substituent chemical shifts (SCS) effects were
recorded (Table 1).

Introduction

During the last few years, a very large amount of data concerning the transmission
of substituent effect of 13C NMR parameters of imines and some related compounds
has become available [1-4}. Many attempts have been made to correlate *C chemical
shifts with the physical properties of molecules, although the Hammett ¢ parameters
are generally accepted as being a useful tool [or the investigation and understanding
substituent effects on 13C chemical shifts [3].

One particular area of great interest is the study of the effect of substituents on
the BC chemical shiits of aromatic compounds in order to obtain precise chemical
shift assignments [4]. The additivity of substituent effects for certain mono substi-
tuted benzenoid aromatic compounds an 1¥C chemical shifts are well charucterized
in the literature [5]. Aromatic compounds have always had a very important role
regarding the investigation of substituent-induced perturbation of o and n electron
distributions this is reflected in chemical and physical properties. *C substituent
chemical shifts (SCS) are useful as a tool to study high shilt dispersion, this will result
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82 Salim 5, Al-Showiman et ai.

in obtaining data with ease and a fairly high precision in the probe of 13C chemical
shift effect [5].

In extended matter the m electron system is expected to have a long range sub-
stituent effect. Correlation between o constants and 3C-SCS at position considered
remote to the substituent in biphcnyl chalcones and benzophenones have been inves-
tigated for their long range SCS effects [6; 7).

Although considerable research has been carried out on NMR spectra of some
imines and their derivatives [8; 9], much work remains to be done to investigate the
3C chemical shifts and the SCS effects of ortho-substituted N-arylimines.

In the present study various ortho-substituted acetophenone N-arylimines (1-
10, Table 1) were synthesized from the reaction of (he corresponding ortho-substi-
tuted aldehydes or ketones with the appropriate aniline. The main objectives are to
study the 13C chemical shifts and the SCS effects and to analyze them on the basis of
the relative electronic and stereochemical effects of the different substitutents [10;
11] (Table 1),

Materials and Method
Preparation of ortho-substituted N-arylimines (1-10), general procedure [12]

Into a 3-necked 250-ml round-bottomed tlask attached with a dropping funnel
and a magnetic stirrer, the corresponding ortho-substituted methylphenyl ketone
(0.1 mol) and the appropriate ortho-substituted amines (0.12 mol) were dissolved in
dry benzene (100 ml). Dry nitrogen was passed through the solution by inlet tube for
a few minutes while adding simultancously TiCl, (0.001 mole) in dry benzene (slight
excess of TiCl, is recommended for good yield) [13] through the dropping funnel
dropwisely over a period of half an hour. The whole process was carried out at (0-
5°C). After completing the addition, the source of cooling was removed and stirring
was continued for another two hours at room-temperature. Then the reaction mix-
ture was refluxcd for about three hours. It was then covled to room-temperature, fil-
tered and the solvent in the filtrate was distilled under vacuum. The residue thus
obtained was distilled under vacuums. The physical properties and 'H NMR data of
the prepared compounds were depicted in Table 2.

The NMR spectra were obtained on a Jeol JINM FX-100 spectrometer, operat-
ing at 25 MHz and with a 10 mm 'H /13C dual probe. Computation was made using
JC 980B computer with 16K memory. The deuterium resonancc of the solvent was
used for internal lock; data were collected over a 5000Hz sweep width using 8K data
points; proton noise decoupling and with 10 us pulse width (45°) repeated at 25 s
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Table 2. Physical properties and proton chemical shifts (5} of substituted acetophenone anils in CDCl, at

%
CompowadNo, ¥ X R BP.°C  C-CH, Arematc  (hhers
3 H NO, CH, 312 254 7.287.70 -
4 Cll, CH, CH, 345 253 730772 25F
5 CH, a CH, 308 212 20772 256
é CH, Br CH, kL 252 720733 256
7 NO, CH, CH, 348 256 742814 2.56°
8 NO, Br CH, 310 256 7.49-8.10 -
9 NO, Br CH, 31 234 745812 -
10 NO, NO, CH, 360 287 7126809 -

a) CH, attached to the N-aryl and C-aryl ring (two overlapped singlets}.
b) CH, attached Lo the C-aryl ring {singlet)

intervals. The 3C chemical shifts were reproducible within the effective computer
digital solution of 0.05 ppm. All the spectra were recorded at 28°C and the sample
concentration was 0.5 M using TMS as internal standard.

Resulis

All the investigated imines (1-10, Table 1)} were prepared and characterized by

their 'H and 13C NMR spectra. v

Y X R

L H H H

2. H H CH,
3. H NO,  CH,
4, CH, CH, CH,
5. CH, cl CH,
6. CH, Br CH,
7. NO, CH, CH,
8. NO, Br CH,
9. NO, l CH,
10 NO, NO, CH,
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Discussion

The imines under the study were found to exist in solution in one isomeric form
{the E-form) [14]. The results listed in Table 1 indicates a marked prenounced effects
of 3C chemical shift of C-1; C-2; C-4 as well as C'-1 and C’'-2 in comparison to the
unsubstitutcd N-arylimine, which indicate not only the influence of inductive effect,
but also due to the changes in the size and electronic structures of the ortho-sub-
stituents at both positions (Y and X) in the imines (1-10) [4]. Accordingly the 13C
chemical shifts C-1 and C-2 for the unsubstituted imine (1, Table 1) were found to be
at & 137.4 and & 130.2 while those for the C'-1 and C'-2 were at 153.2 and 122.0 ppm
respectively, Similarly the chemical shifts for the substitutcd imine (10, Table 1) were
recorded at & 145.72 and & 135.62 for C-1 and C-2 whereas those for C'-1and C'-2
were observed at & 137.56 and 8 134.21. Considering the recent reports [3; 15| which
suggested that, there was an obvious 1>C chemical shifts effect in a different way on
meta and para substitutent and it was interesting to note that the correlation holds
over the combination of the substituent at both positions [2]. Based on that finding
there is an obvious variations between C-1 and C-2 shifts as well as C'-1 and C'-20f
the substituted N-arylimines {3-10,) when compared to the unsubstituted imines (1
and 2) particularly in the clectron withdrawing substituent groups like (10,9.8,7,
Table 1). The marked effect of variation in the chemical shifts of C-1 and C-2 with
and C'-1 and C'-2in imines (3-10, Table 1) may be attributed to the influence of a
large inductive and resonance effects of the substituents on the electronic environ-
ment of the substituent carbon nuclei [4].

All the SCS values for imines (1-10, Table 1) were calculated using the parame-
ter for liquids in which external TMS use, the arbitrary value of & 128.5 of benzene
was commenly applied in SCS caleulation (Table 1) [15]. The SCS effect of the differ-
ent substituents (X and Y) at the positions of the title compounds (3-10) were
abtained similar to the methed mentioned in [16] with the following specifications:

$5CS = &(parent imine 1 or 2) — S(substituted imines 3-10, Table 1).

There is an effect of shielding observed on the C-1 and C-2 as well as C'-1 and
C'-2 on the aryl carbons of the prepared imines (3-10, Table 1) in relative to the aryl
carbons of the parent unsubstituted imines (1 and 2) which are markedly affected by
SCS on both C=N as well as with ortho-substituents in imines (3-10,). Accordingly
the additivity of chemical shifts in imines (3-10, Table 1) were used to check the
assignment on C-1 to C-6 us well as C'-1 to C'-6 of the prepared imines using SCS
values tabulated in the literature [5] using CDCI, solution.

The results in Table 1 show that SCS effect of C-1 to C-6 in imincs (3-6) where
the substituents are electron donating groups were found to be rather small in com-
parison to that of unsubstituted imines (1 and 2). But there is apparent long range
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effect with significant variation at C'-1, C’-2, C’-4 and C’-5 in the same imines which
could be attributed to the substituent effects of electron withdrawing groups as well
as to the substituent inductive (polar) ficld effect {17]. The SCS observed for the dis-
tant carbon atoms would not only show the geometric dependence indicative of elec-
trostatic polarization but would also show a dependence on the nature of the whole
system [15; 17]. On the contrary there is marked pronounced SCS effect on C-1 to C-
6 as well as C'-1 to C’-6 imines (7-10, Table 1) where all the substituents are electron
withdrawing groups except in imine 7 Table 1, where X is electron donating group.
The SCS effect could be assumed to be due to purely magnelic effects.operating on
the substituent with strong anisotropic bonds which may give risc to differential shifts
at ring carbon most importantly at the C-1 and C’'-1 positions. Moreover, the SC5
effects may also be attributed to substituent induced changes in electron density
which not only linearly related but also related to the factor of electronic state of
molecules [5]. The observed SCS effects may also possibly be duc to the changes in
electronic densities in the framework of the system of the aryl ring [5; 6].

The resonance of the imino carbon *C=N was found to have an obvious effect
of increasing steric demand of the ortho substituents, this resulted in decreasing the
influence of the phenyl group (i.e. its electron density enhancement) [ 18] since such
changes of the aryl ring directly influence on the imino groups [9]. The imines with
electron withdrawing substituents (Table 1) have significantly high field shifted
imino carbon resonance C=N as a result of changing polarization [19]. There is evi-
dence for substituent effect (electronic as well as steric interaction) between the N-
aryl group and the neighboring substituent groups since this polarization considcra-
bly destabilized the dipolar tranisition state forcing the ring to twist out of the C=N
plane and thys making the variations in the 3C=N positions of the different sub-
stituent groups (3-10, Table 1) [18].
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