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ABSTRACT

1H — NMR spectra of 3-propionato-4(H)-
6-hydroxy-; 3-acetyl-4(H)-; 3-( oL -hydroxy-
{ -phenyl-ethyl)-4-phenyl-3,4~-dihydro- and
3-(N-p-tolyl-carboxamido )-4-ethyl-3,4-dihydro-
naphtho-(2,1-b)~ pyran-2- one (Structures I-
IV) which are mentioned in this publication
have not been reported in the literature before.
It is evident that these compounds have the
coumarin nucleus. The more down-field shift
than is expected of the olefinic or the methi-
nic protcn at position-4 of the pyran ring
comparing with it's analogous in the coumarim
has been discussed extensively. Moreover,
both the anisotropic effect of the ring-
carbonyl group and the deshielding effect
of the naphthalenic v —-electrons have been
discussed successfuly.JThe spin- spin coupl-

ing constant values( vic. ) of the

protons under discussion have been calcula-
ted carefully.
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INTRODUCTION

Coumarin and it's derivatives were prepared by
the condensation of phenol with B-Ketonic esters (such
as acetoacetic ester) in the presence of concentrated
sulphuric acid [1,13,15]i.e. Pechmann rection. It was
found that simple mono-, di- , and trihydric phenols and
resorcinol were the most active ones to react with many
substituted and cyclic B-Ketonic esters [3,6,14]. Among
the substituted phenols, it was found that the reactivity
depends on both the nature and the position of the sub-
stituent in the phenolic compoundl[12]. Halo- alkylated
coumarin derivative was obtained by the reaction of
p—chlorophenol with B-Ketonic ester in the presence of

concentrated sulphuric acid [5].

Too many coumarin derivatives were reported in the
literatures to be prepared by Pechmann reaction.
For example 4-methyl coumarinr[li]was prepared by
Robertson and his co%worker[jOZ from the reaction of
phenol with acetoacetic ester. Moreover, 4,/-dihydroxy-3-
phenyl coumarin [9] and 4,7 dihydroxy -3- phenoxy coumarin
[3] were prepared by reacting the resorcinol with ethyl
~ X - phenyl malonate and ethyl-&- phenoxy malonate,

respectively.
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Coumarin

(3)

4-methyl coumarin

isocoumsarin

In addition to these compounds (i.e., 3,4 and 5) about
fifty coumarin derivatives have also been reported in the
literatures. Only two compounds out of these fifty deriva-

tives can be considered as substituted pyran derivatives

(16,17] (compounds 6 and 7).
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MATERIAL & METHODS
Four substituted naphtho-(2,1-b)-pyran -2- one
derivatives (structure I-IV) were prepared according to the
[10].
and n.m.r. listed in Table
(1) were measured using Pye-Unicam Sp. 1200 and BM 360/390

n.m.r. spectrometers; respectively.

procedures reported by El-Agrody [7] and Islam et al.

The experimental results of i.r.

RESULTS & DISCUSSION
In general, the structures assigned to the four sub-
tituted naphtho-(2,1-b)-pyran-2-one derivatives mentioned
in this publication (I-IV) were confirmed by the corrected

analytical results and their infrared absorption assignme-

nts, in addition to their n.m.r. measurements (see Table 1).
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Basically, the n.m.r. spectrum of 3-propionato -
4(H) -6- hydroxy- naphtho - (2,1-b ) - pyran-2- one
(Structure I).showes five absorption signals at<£;1.37,
3.30 , 4.35, (6.92 - 8.2) and 9.2 p p m , in the intensity
ratios of 3:2:1:5:1, respectively. The interpretation of
these signals were found to be in accordance with the
expected structure (I). The first signal at S 1.37 D p m
appears as a triplet for the methyl protons (a), where

Jba = 6 Hz. The singl signal at 3.3 p pmis due to the

CooCH CcH,

H 3 By (a)
(<) 4 2

HO 4-//5 _ C
A l |
( I)

hydroxyl proton, which has been disappeared by adding
duterium oxide. [ 4]. The methylene protons (b) appear as
a quartet at S 4.35 ppm( Jab = 6 Hz ). The five aroma-
tic protons of the naphthalenic nucleus show a multiplet
at § 6.92 - 8.2 p p m. The last signal appears as a
sharp singlet at $ 9.2 p pm is assignable to the olefinic
proton (c). The fact that this signal is shifted more to
the down-field than is expected (comparing with it's

analogous in the coumarin nucleus) can be excused to the
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deshielding effect (i.e., due to the dimagnetic current)

of the naphthalenic ; ring-carbonyl and the esteric group

electrons together.

The n.m.r. spectrum of 3-acetyl -4(H) - naphtho -
(2,1-b)- pyran -2- one (structure II) includes three types
of signals whose are quite simple comparing with that of
structure (I). The three types of signals are resonating

at & 2.74, (7.25 - 8.4) and 9.3 p pm . It refer to the

acetyl, naphthalenic and olefinic protons, respectively.

COCH;

_ I_'c(:[:[)Hl:»
The three methyl protons of the acetyl group attached to
carbon atom at position-3 of the pyran ring are show as a

very sharp singlet at S 2.74 p p m. Whereas, another

singlet is observed at % 9.3 ppm(i.e., more to the down-

field) and is assignable to the olefinic proton at posi-

tion -4. This proton is expected to appear at®7.9 p p m

in the case of pure coumarin [13],but it has been deshiel-

ded more to the down-field due to the anisotropic effect
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of the ring carbonyl and the acetyl carbonyl group attached
to the neighbouring carbon atom at position-3, in addition
to the ring- current effect of the T - bonds of the naphtho-
pyran ring. The six aromatic protons show a set of confused
signals resonating at & 7.25 - 8.4 p p m. An AB-system is
observed at & 7.35, /.5, 8.0 arnd 8.15 p p m is assignable

to the H and H protons with a J . of 9 Hz. In
(a) ) \Y

(b ic.

addition to that, two doublets are observed at % (7.8 -
7.92) and > (8.27 - 8.40) p p m and are assignable to

the two protons H(c) (ch = 7.2 Hz) and H(f) (Jef =7.8 Hz),
respectively. Protons_H(d) and H(e) appear as a triplet at

® 7.64 p pm (Jy, =J_4 = 6 Ha).

| The suggested formula for 3-( &X - hydroxy - X -
phenyl-ethyl)-4-phenyl -~ 3,4- dihydro - naphtho-(2,1-b)-
-pyran--one (i.e., structure III) was mainly established
from the results obtained from the elemental analysis
besides its i.r. and n.m.r. data. The elemental analysis
indicated that two moles of phenylmagnisum bromide were
consumed in its preparation from structure (II).Therefore,
1t was concluded that the first mole of Grignard reagent
has been added to the acetyl carbonyl group (i.e., in 1,2-
addition), while the second mole has been added to the
cyclic conjugated system ¢ = é - ¢ = O (i.e., in
1,4 - addition ). The i.r. and n.m.r. ° data supported

that suggested formula (III). The n.m.r. Spectrum shows
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that the two sharp singlets resonating at <;:.1.38 and 3.8
p p m are assignable to the methyl and hydroxyl protons,

i.e., ¢ and d, respectively.

bt

C He
(d) I (3

( III )

Moreover, the neighbouring methinic protons ( H(a) & H(b))
at positions-4 & -3 of the pyran ring show an obvious
AB-system with a quartet at & 3.6, 3.71, 4.4 and 4.5 p p m
(Jvic. = 6.3 Hz). The sharp singlet at S 3.8 p p m referr-
ing to the hydroxyl proton (d) was obscured completely
after the addition of one drop of D2 O to the original
sample solution. The sixteen aromatic protons (10 of the
two phenyl groups and 6 of the naphthalene nucleus )
appear as usual as a set of confusing signals between

S 7.2 and & 7.85 p p m. From the integration curve the

signal intensity ratios were found to be 3 : 1 : 1 : 1:16

( from high-to down-field) which are in accordance with
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the suggested structure (III).

Finally, a well resolved n.m.r. spectrum has been
obtained for 3-(N-p- tolyl - carboxamido)-4- ethyl-3,4-
dihydro - naphtho -(2,1-b)- pyran-2- one (structure IV).
The spectrum shows a very sharp triplet and quartet at

S (0.88 -— 1.15) and & (1.6 - 2.3) p p m referring to the
methyl and methylene protons (i.e., a & b), respectively.

- The values of the spin - spin coupling constant of these

()
(V)

protons ( a & b) are 7.35 and 6 Hz as well. On the other

hand, the methyl protons (e) of the tolyl group are
shifted to the down-field and resonate at(; 2.2 p pmas

a very sharp singlet. The amide proton resonates at $9.45




98

Delta J.Sci.(12)(1)1988

Iy _ NMR Study .....

p pmas a weak broad singlet. This weak singlet was
obscured by adding D2 0 to the orignal sample solution .
The ten aromatic protons show a set of confusing signals
between S‘, ( 6.9 -8.3)ppm. The aromatic protons

( H & ﬁ*) of the tolyl ring show a pattern of AB-systeéem
at S;(6.9 - 7.7) p p m with a coupling-constant value of
8.7 Hz. Anoter AB-system is shown at g (7.3 - 8.17) p p m
and is attributable to the naphthalenic protons ( f & g )
with a coupling constant value of 9.9 Hz. It is evident
that the methine protons of the pyran ring ( H(c) & H(b) )
show an asymmetrical quartet at 4.25 p p m and a douplet
at 4.4 p p m, respectively. This variation in the shape
of signals is due to the difference in the environments,
i.e., the surrounding .groups. The i.r. assignments of

structure (IV) are listed in Table (1).
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