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ABSTRACT

1H and 1*C NMR spectra are reported for several 1,3-svnidylpkeny) uress. Analysis of
the spectira yieldesd ike chemieal shifts The var:ations in the chemical shiits have been
discussed in terms of the molecular conformations

INTRODUCTIGN

Several studies have bezn reported concerning the relative ccnformer
stzbility of urea dermvatives, mainly alkylated ureas; there have been few
reports on the melecular conformation of arylurea derivatives [1—4]. For
1,3-disubstituted ureas, fcur planar conformers stabilized by exiensive
delocalization can be written (Fig. 1) The E.Z and Z, ¥ rotamers are equii-
valent for identical substituents The E,E rotamer is generally excluded on
steric grounds The preferred coniormation for 1.3-dizlkvlureas, with less
bulkier altkyl gzoups 15 the Z.Z-type [3, 4}. Gal:bov and co-workers [35, 6]
studied the conformational isomerism of some 1,3-diphenyl thicurea deriva-
tives chielly by infrared spectroscopy. It was inferred that at room tempera-
ture and in organic solvents the compounds participate in a “‘complex egui-
librium’’ between several forms. We considered it mmteresting to study the
'H and *C NMR spectra of some 1,3-pyr.dylphenylurea svstems, which
have bilological relevance [7—91. Further, partialiy substituted ureas could
bs relevant models in understanding the steric rnigidity of polypeptides anid
protems [10, 1173.

EXPERITMENTAL

The compounds were prepared by the followng procedure Phenyl iso-
cyanate (1 M)} and the appropnate hewerocycelic amine (1 M) were taken in
dry dioxane ard kept at room temperature for 24 h. The crystals which
separated were collected and washed with ice co'd dioxane. The compounds
were speciroscopicslly pure. The compounds incinded in the study are
RINHCONIHIph{ph = phenyl} where-
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'H NMR spectra were recorded at 270 MHz on a Bruker WH 270 Founer
Transform specirometer, to which is attached a computer with 20 K memory.
Sclutions were made in CDCl; or DMS0-d, conutaining 1% TMS as intermnal
standard. Experimental parameters used were: specetral width 4000 Hz, pulse
width 5 us, acquisition time 3.0 s and number of pulses 20—30.

3C NMR spectra were recorded on the same mstrumzsnt cperating at
67.89 MHz=z. Broad-band decotipled spectra were recorded in the ust:al way.
Experimental parameters smployed were: spectial! width 17 247 Hz, pulse
width 15 us, acquisition tie 3.0 s and number of pulses 160—409. °C single
frequency T spectra were recorded adopting :he gated dzcoupling tech-
nigu=s. The expermmental parameters were gpecoral widith 6042 Hz, pulse
width 15 ugs, acouisition time 3 6 s and number of pulses 6000—11 GCO. The
chemiczl shifis were measured relative to TMS used as an imternal standard

RESULTS AND DISCUSSION

The chemical shiits for the N—H, aryl and alkyl protons at ambient tem-
perature mn CDCl, are hst:d in Table 1 The spectrum of a representative
compound (6} 1s shown ir Fig. 2. The spectrum of (7) shows a smgle signal
at 8.87 ppm. m contrast to all the other compounds whick dispiay bwo
signals, one near 8.5—10.0 ppm and the other in the region ~12 0 ppm. Te
existence of the latter extreme low-Dield signa suggests the presence >
sirong miramoelecular hvdrogen bonding 12, 13] Inspecuon of the rotamers
11 Fig. 1 shows that the &,Z isomer of the 1,3-pyridylpkenylureac passasses
saitable geometry for the formation of strong internal N—H- - - N (2-pyridine)
t} ydrogen bonding. The =xtreme downifield signal can then be aftributed o
the WN—H group in the £ configuration and the other signal in the rzgion
8.0—10.0 ppm to the N—H group in the Z-configuration of the —NHCONH—
groLp of the E Z isomer. Tt is known that 1,3-disubstituted ureas can form
intermolecular N-——H--:-0O hydrogen bonds [14]. The upfield shift of the
N—H vt the Z-configuration (NH;) fer (3) and (6) could be interpreted as
due to siernc irfluence oi the methyl groups preventing mtermolecular
hydrogen bording.

The E,Z rotamer for 1,3-pynidylphenyl ureas is apparently stabilized by
the intramolecular hydrogen bonding. Further support in favour of this
structure comes from the values ol the chemnical shifts of the pyndyl protcns
Iisted 1n Table 1. Thus, the large upfield shift of the H-3 proton of the
pyridyl group is noted while the chemical shifis of the other protons are
comparable with the coiTesponding ones in simple 2-substituted pyridines
[153]

Owing to the poor soiubihity of compounds (2) and (7), their 1*C NMR
spectra could not be obtained The remaining compounds were appreciably
soluble in DMSQ-dg and their **C spectra were recorded The '°C chemical
shifts are also assembled in Table 1. The assignments of the individual carbon
resonances are based on the signal patierm obtained with complete proton
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Fig 2. 'H NMR spectrum of {6) 1n CDC}, 1in the N—H and aromatic regions

decouplng versus those obtainad in the proton-decoupled spectra measured
using gated decoupling [16, 17] The chemical shifis for the C—2 and C—6
(ortho to the heterocyclic nitrogen) for the pyvndyl ring are shifted upfiald
ralative to the analogous ones 1n simple 2-substituzed pyridies [18] due to
the increased mesomenc interacfion of the thioureide nitrogen lone pair with
the E-pyridyl ring. This anses ccomsequent to the formaiion of mternal
N—H---N(py)} hydrogen bonding The remaining pvndine carbons show
smailer lowfield shifts The *C chemical shifts of ithe four magnetically non-
eguwalent carbon atoms of the phenyl ring were clearly distinguishable from
peaks due fo the carbons of the pyridine ring in e¢ach spectrum on the basis
of theyw intensifies and constancy of the values of he chemical shifts in each
spectrum [18]. Further, that the carbon atom assigned to the gquaternary
carbon is not bonded to avdrogen 18 shown by the off-resonance specira
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