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ABSTRACT

1H - n.m.r. study of the five, Z-methyl-
3,13- dialkyl-4-oxo-5-(substituted)-5,6-di (H)-
naphtho- (2,1-g)-1,3-oxazocine derivatives men-
tioned in this publication was the target of the
present work, which has been successively achieved.
The anisotropic effect of the (=0 group, in the
acetyl or poropionate group attached to CS’ upon
1ts neighbouring protons was easily observed,
specially upon protons H c & H attached to C. &
C6 of the heterocyclic r&n%, rgggectively. The .
deshielding effect of the aromatic -7 - electrons
in the p-(N-tolyl- carboxamido) group attached
to C5 upon the surrounding protons was also obser-
ved. Moreover, the protons of the bridged methy-
lene group, linked between C2 & C6 in the hetero-
cyclic ring, showed an AB - System due to the
geminal coupling between the methylene protons

1tself and also due to the spin - spin vicinal
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coupling between the methylene and the methine
protons ch)

INTRODUCTION

5- Substituted -1,3 - benzoxazocine derivatives

were reported in the literature [1,2] to be prepared from

the reaction of 3-substituted coumarin with acetone and

primary amines.

CH3COCH3
Q:-NHZ

3-substituted coumarin. 5-substituted~1l,3-benzoxazocine.
. 7 _
(R = OH or CHy& R’ = CHg, CyHg, ..)
It was stated [5] that C3 _Ch olefinic double bond
in the oxonaphtho (2,1-b)-pyran can be activated by conju-

gation with an acetyl group to give the following structure.

3-.aestyl-4~(H)~-oxonaphtho-(2,1-b)-pyran

This type of structure showed a great affinity towards
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various active methylene compounds [4] (such as ketones)

in the presence of ammonium acetate or methyl amine to give
the corresponding 5-substituted- naphtho-(2,1-g) -1,3-
oxazocine, depending on the type of the ketone used. For
example, 2- methyl -3,13 - dialkyl « 4-oxo-5-aceto-5,6-dihydro-
naphtho-(2,1-g)~1,3-oxazocine was prepared using the previous

procedure [§].

CocH3
H 5 O
H < 1,
7 (HR 3N—R’
: \'Oy:;‘CH3
1 i2

{0 Y

This type of reaction was rationalized [3] as a Michael
addition of the ketone to the substituted oxonaphthopyran
compound. In general, substituted oxonaphtho -1,3- oxazocine
compounds can be considered as derivatives from the substit-
uted oxonaphtho-pyran compounds and their published n.m.r.

data are not satisfactory.

MATERIAL & METHODS

The general procedure reported by koelsch and his co-

worker [3] was used to prerare 2-methyl-dialkyl-4-oxo-5-
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aceto-5,6 dihydro-naphtho-(2,1-g)-1,3-oxazocine and 2-
methyl- 3,13-dialkyl-4- oxo-5-propiono -5,6-dihydro- naphtho-
(2,1 -g)- 1,3-oxazocine. Moreover, 2-methyl-3,13- dialkyl-

4— oxo—S-(p—N-tolyl—\carboxamido)-S,é— dihydronaphtho-(2,1-

g)- 1,3- oxazocine was also prepared using the same procedure.

(1) ; x = -COCHY® , R=R'=}H
(I1) ; x = —COCng) . R =H, R' = _CH3
(II1) ; x = —COOCH(g)Cng) ., R=R'=H
(IvV) ; x = —COOCH(f}:HKe) ,R=H, R' = -CH
2 3 3
(V) ; x = p-CONHC/H, CH,  R=R =H

According to this procedure a solution of 3-acetyl-

4(H)- oxonaphtho- (2,1-b)- pyran (0.01 mole), in the case
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of compounds (I & II), or 3-propiono- 4(H)-oxonaphtho-(2,1-b)-
pyran(0.01 mole), in the case of compounds (III & IV), or 3-
(p-N-tolyl-carboxamido)-4(H)-oxonaphtho- (2,1-b)-pyran(0.01
mole), in the case of compound (V) in ethanol was mixed with
the corresponding ketone solution (0.0l mole) and a solution
of ammonium acetate or primary amine (0.02 mole). The whole
mixture was treated with enough ethanol to give a homogeneous
phase, left at room temperature for 3 days and then was heated
on a steam-bath for one hour till it became a concentrated ‘
syrup. It was stirred with conc. HCL (10 m1.), followed by

50 ml. of H20 and finally it was allowed to stand for several

hours where the product separated out and was crystallized

from ethanol.

RESULTS & DISCUSSION

Well resolved 1H—n.m.r. spectra were obtained for
compounds (I - V) using 60-MHz n.m.r. spectrometer (See
Figs. 1-3). The n.m.r. data foreachof these five sub-
stituted oxonaphtho-(2,1-g)-1,3-oxazocine derivatives were
treated speparately. The experimental results, elemental
analysis data and the infra-red assignments of the characte-
ristic groups and bonds are tabulated in Table (1). The

KBr technique using Pye-Unicam Spectrophotometer 1200 and
1000 was used.

1H—n.m.r. spectrum of compound (I) is very expressive
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and is illustrated in Fig. (1-A). It shows two sharp singlets
atg 1.75 and% 2.5 ppm attributing to the methyl protons (d)
and the acetyl protons (e) attached to the heterocyclic ring,
respectively. Another weak singlet is observed to the down-
field atg 6.5 ppmrand is assignable to the imide proton
(N-H) of the ring. The two methine protons (a) and (c)

appear as a confused quartet and doublet atSb 2.8 andg 4.2 ppm
respectively. The bridged methylene protons (b) show a con-
fused quartet at abouf% 2.3 ppm due to the geminal coupling
of the —CHZ— protons itself. This quartet became well splited
showing an AB-system for the same methylene protons (b) in
the case of compound (II) where its lH—n.m.r. spectrum 1S
illustrated in Fig. (1-B). The chemical shift of this AB-
quartet is 2.1, 2.27, 2.4 & 2.65 ppm with a Jgem.= 12 Hz.
The only difference bhetween the two spectra of the two
compounds (I) & (II) is the disappearance of the imide-
proton weak signal (2 6.5 ppm) observed in Fig.(1-A) and

the appearance of a very sharp singlet at $ 3.1 ppm instead

in the case of compound (II) attributable to the N-CH3 pro-

tons, as is shown in Fig.(1-B). In general, the six aromatic

protons in both cases appear as a set of confusing signals
at$‘(7.0—8.0) DPM.

The 1H—n.m.r spectrum of compound (III) is shown in
Figs (2-A) & (2-B). Fig. (2-A) shows a very sharp symmetrical
triplet at£3(1.3—1.5) ppm corresponding to the methyl protons

(e), while the methylene protons (f) appear as a very sharp
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quartet at$>(4.13—4.53) ppm . The coupling constant values

Jea & Jop

methl protons(d) appear as a very sharp singlet at 1.8 ppm.

are found to be 6.6 & 6.0 Hz , respectively. The

The methine protons (a) & (c) show a singlet and a doublet
at%i3.7 andg-(3.8—4.0) ppm. respectively, The spin- spin
coupling constant value between proton (a) and proton (c)
is 7.0 Hz. The bridged methylene protons (b) show a spin-
spin coupling between its protons and the methine proton
(a) and it should appear as a doublet, but it appears as a
quartet at & (2.1-2.8) 'ppm giving AB-system. This more
splitting into a quartet is due to the additional geminal
coupling of the —CHZ— protons itself,, (Jgem.=15 Hz). The
imide proton -NH appears as a singlet at § 6.8 pom It
is obscured by adding a drop of D2 O to the sample solution,

see Fig. (2-B). The six aromatic protons as usual give a

multiplet at down-field atg (6.9-8.0) pom

Similarly, 1H—n.m.r. spectrum of compound (IV), c.f.,
Fig. (2-c) has the same signals and it looks identical to
that of compound (III), c.f., Fig.(2-A). The only exception
is the disappearance of the singlet at gu 6.8 ppm - (for

NH) and appearance of another sharp singlet instead atg
3.0 Ppm (fOI' N"‘CH3).

/
Finally, Fig.(3) shows a H-n.m.r. spectrum of com-
pound (V), in which two sharp singlets are observed at

1.77 and 5 2.3 pnm . hese two singlets are attributable
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to the methyl protons(d) and the p-methyl protons of the
tolyl group. However, another two weak singlets are obser-
ved at down-field, at (o 6.97 and ° 9.25 ppn . These weak
signals are referring to the two imide groups of the hetero-
cyclic ring and the>carboxamido group, respectively. The
bridged 1CH2— protons(b) appear as a doublet at g 1.95 |
ppom.Whereas , the methine proton(c) shows an asymmetrical

doublet at & (3.70-3.75) ppm . with a Jvic = 6 Hz. The
coupling interactions of proton (a) with protons (c) and
(b) appear as a quartet at 8 4.66 ppm The crowded signals

at b (7.20 -8.0) ppm are referring to the ten aromatic

protons.,
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Table (1)

|
M.P.; {ield;| Elemental Analysie i

|(E) (%) Jata ‘ IR Assignoments |

I

! ( Found / Calc.) | _

| I ; (D jyem.”" )

I % C % H % N l

'; Ay

s a

- 73.30 | 6.00 at(1590)  fer $- lactan.
(1) 245 60 55 \,
72-€ 2-76 at(1630) IQE:C=QQI
[ B-diketone.

(11) f200 | 4y }rH-0O | at(2955)  for Cil-aliphatic

|
|
; !
| 73.80
\ at{(1630) for$-lactam.

N

!70 40 ) at(1700) {or ester ,C=C |
Y = e at (20940-3045)for ClH-alipbatil,

at (3260) for —KH

- —— =

at{(1650) for §-lactans.

1 f t VL =0
(IV) i 180 65 at(1730) or ester AL
1 at(2910-3060)for Cil-aliphati
1
|
at (1660) for &S-lactam.
.15 | 5.30 | 7.0 | at(1710) gor -COili-group. |
|

@ lao | e .
l 74.61 1 5.70 | 7.25 at(3340) fur -HH group.




90

Delta J. Sci. 12 (1)1988

1200 M2

I | 4|
:: * r | b
j J \‘&N:#%{WMJ# RS l@*‘ﬁfr’ A ;H'ﬁ""ﬁ""""*ﬁ i 4}

3 4
i ‘T‘I?%’mﬁ#{%’rk ' ','h‘

# — —— | i — — ~—— - i L—--
ppmibiil S 8 7 6 5 L 3 2 } 0
] "

Hen.m.r; (1) A} Specirum of (I)In (CD Cty),
B) Spectrum of (II}in (€D Clyp,

1200 Hz1 );—--n-—--- _ 0

e - - T — T T ~ : P!

TR 11 10 .
- €00 THyCHy 0 ’i““ﬂf" CHy T

e e |

SO '\[:, @
(111} C}__,_J‘ w

W*
H i
i l 1 |
HJI-- 1!‘; 1y
L \?t | l‘ TRV
A)l L ! '\'L’uu\,,, Rt ersd ..'b,lﬂ\
U S L | o ! !
rim (8110 ¢ . ? < 5 ¢
HLn-m.ﬂ (2) A) Spectrum of (LI1in{CD Ciy .
B) Spectrum of (I11I) after sddition of 0;0,

C) Spectrum of (1VYIn {CD Clyt



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

1200 H2

91




92

( Orapd! ) Grablaadl (gt oo Il dulo
OnewgyleaSyt ¥ ¢V _{ o ) oY ) obySY e lode Anld

ATy | BCIINERE PN R ORI M | eo ¥
JUSH L IV U P Ly 9 L e

t.'.‘...-li:.a.h e L‘MJ ( C)):j)-‘-“ )@L&J‘ '-Sjj':"“ U"")Ji E..W‘J.J J..'.'..aS
_— ( J‘M‘ E.ﬁ-)u-.ﬁ \G _,.-.-.5_, % _ J-SJ' s WY e ¥V J_.:i:.n__"
6953ty HawgiluSel — Yo ) (o Ve V) il g ae Sl e

sl e W Gegare 0o JS g S g Y10 BV s )3 i
b oz padl @l 0 05, 0 SIS0 Alandly  Lay I dcges
Ozl e el G Lgg ) Logasy il o Lo (e e letd]
’ a.ﬂ.l;...“u.v 1 ¢ © '..9_)

Ll Gegera onpe ailad Aol VL e Ly nSIVY b L) elliS
s aw oz st aallJl 5o PRI S LR IR alomald VPR DV PO U8 >
2Ll & Lgmy )|

on ,___.,,‘ el e bl oLt L 1y o, W»Ju,:_p
QLN Lm by o G bt g bndl ) S 5 el pn g - S (e

acyere 0L One ppleadl (haedt 2y Rl T Lo VL el i
oIl (0N ) 0p SN G ety 0 Ll ! Acgorma Oy Onipel

- e b

I WS PN ):_..w..“ a:_.,.:.Le.‘.'Jl



