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SYNTHESIS & CHARACTERIZATION OF OXAZEPINE AND
PYRROLIDIDES FROM REACTION OF N, N, N-TRIS-(4-
DIMETHYLAMINO-BENZYLIDENE)-[1, 3,5] TRIAZENE-2,4,6-

TRIAMINE WITH MALEIC,SUCCINIC ANHYDRIDE AND 1H-
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ABSTRACT

heterocyclic

4-dimethylamino- benzaldehyde.

N,N,N&-Tris-(4-dimethylamino-benzylidene)-[1,3,5]triazene-2,4,6-triamine
were prepared by condensation of [1,3,5] Triazene-2,4,6-triamine (Melamine) with o-

These Schiff-bases were

equivalent of Maleic,Succinic anhydride in absolute ethanol to give 7-membered

ring system of 3-{4,6-Bis-[(4-dimethylamino-benzlidene)-amino]-

[1,3,5]triazin-2-y1}-2-(4-dimethylamino-phenyl)-2,3-dihydro-[1,3]oxazepine-4,7-

dione.Addition of two equivalents of Maleic,Succinic anhydride gave of 8-{4-[(4-

dimethylamino-benzylidene)-amino]-6-[4-dimethylamino-phenyl)-4,7-dioxo-4,7-

dihydro-[1,3]oxazepine-3-yl]-[1,3,5]triazin-2-yl}-7-(4-dimethylamino

Which were reacted with pyrrolidine to give anilid-pyrrolidine derivatives of maleic

and Succinic.

The synthesized compounds were confirmed by their IR, *H NMR, UV, spectra

and C.H.N. analysis.

INTRODUCTION
The synthesis of 2-phenyl -1,3-oxazepine @ and the

discovery of the central nervous system (CNS) activity
of 1,4-benzodiazepine @ by irradiation of 4-phenyl-2-
oxa-3-aza bicyclo [3,2,0] hepta-3,6- dione, encouraged
the chemists to look for other ways to build up the 7-

membered heterocyclic ring system. One of these
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ways which was discovered recently , involves direct
addition of maleic anhydride to the (N=C) double
bond of Schiff bases ,a number of 2,3-diaryl -2,3-di
hydro- 1,3-oxazepine-4,7-dione and 2-aryl-3-(1,5-
dimethyl-2-phenyl pyrazolonyl)-2,3-dihydro-1,3-

oxazepine  -4,7-diones  were  prepared and

characterized®4,

reacted with one

-phenyl)-7,8-

dihydro-6-oxa-8-aza-benzocycloheptene-5,9-dione.i.e, two distant 7-membered rings.
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This reaction of maleic anhydride with aromatic
aldazines is related to the same reaction carried out in
our laboratory. Under relatively severe conditions
(150C, 20hr,xylene) , the reaction leads to fused
bicyclic products via abis (3+2) cycloaddition, while
under milder conditions (80C,2hr,benzene) the
reaction leads to a7-membered heterocyclic ring
system via a (5+2)—7 cycloaddition™ Imines and N-
acyl imines react with diketen to give tetrahydro-1,3-
oxazine-4-ones 69,

N-acyl imines undergo [4+2] cycloaddition with
both-C=C- and hetrodienes. For instance, isolable bis
reacts with 2, 2-

(trifluoromethyl) acyl Imine

dimethylethylene to give 1, 3-oxazine.

EXPERIMENTAL:-
Melting points were recorded withGallenkamp
Melting point Apparatus and were uncorrected.
Elemental analysis were carried out with perkin-
Elmer, 2400; CHN

Elemental Analyzer. IR spectra were recorded with
PYE UNICAM sp-300 Infrared Spectrophotometer in
KBr. Their H-NMR spectra were recorded with
BRUKER-AC-200MHZFT-NMR in mutha
University.UV-Visible spectra were recorded (in
ethanol) with Schimadsu Recc-160 spectrophotometer.

Preparation of N, N, N#&-Tris-(4-dimethylamino-

benzylidene)-[1, 3, 5] triazene-2, 4, 6-triamine.
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N,N,N¢-Tris-(4-dimethylamino-benzylidene)-

[1,3,5]triazene-2,4,6-triamine  were prepared by

condensation of [1,3,5]Triazene-2,4,6-triamine
(Melamine) with 4-dimethylamino-benzaldehyde. To a
solution of 0.05 mole of (Melamine) in 30 ml of water
was added 0.05 mole or 0.1 mole of 4-dimethylamino-
benzaldehyde and refluxed.2hr .Whereby a yellow
crystalline solid separated out. The solid was filtered
and recrystallized from ethanol

Preparation of 3-{4,6-Bis-[(2-Hydroxy-benzlidene)-
amino]-[1,3,5]triazin-2-yl}-2-(2-Hydroxy-phenyl)-2,3-
dihydro-[1,3]oxazepine-4,7-dione.

In a (100mlround bottom flask equipped with
double surfaced condenser fitted with Calcium
chloride guard tube, was placed a mixture of 0.01 mole
of N,N,N-Tris-(4-dimethylamino-benzylidene)-
[1,3,5]triazene-2,4,6-triamine and 0.01 mole of maleic
anhydride in 20 ml of absolute ethanol . The reaction
mixture was refluxed in a water bath for 2 hr. The
solvent was removed and the resulting solid was
recrystallized from THF.

This experiment was repeated using Succinic
anhydride in order to obtain other 1, 3-oxazepine.
Attempted hydrolysis  of  3-{4-Amino-6-[(4-
dimethylamino-benzylidene)-amino]-[1,3,5]triazin-2-

yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione.
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a) A mixture of 0.005 mole of 3-{4-Amino-6-[(4-
dimethylamino-benzylidene)-amino]-[1,3,5]triazin-2-
yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-
[1,3]Oxazepine-4,7-dione. and (10ml) of 10% NaOH
solution was refluxed in a water bath for (20 min) ,
then left to cool to(10C: ) and acidified with
2M.HCI,Whereby a crystalline solid separated out.
The solid was filtered and recrystallized from THF.
The product was shown to be the original starting
substance (11).

b) In another experiment. 0.005 mole of 3-{4-
Amino-6-[(4-dimethylamino-benzylidene)-amino]-
[1,3,5]triazin-2-yl}-2-(4-dimethylamino-phenyl)-2,3-
dihydro-[1,3]Oxazepine-4,7-dione was mixed with (1)
20 ml of distilled water, (2) 20 ml of 2M.HCI, (3) 20
ml of 10% NaOH solution and left at room
temperature overnight . After isolation, the recovered
product in each case was shown to be the unreacted
starting compound.

Preparation of N-[{4-[(3-Dimethylamino-benzylidene)
-amino]-6-[(4-dimethylamino-benzylidene)-amino]-
[1,3,5]triazin-2-y1}-(4-dimethylamino-phenyl)-
pyrrolidene-1-yl-methyl]-succinamic acid.

To a mixture of 0.005 mole of 3-{4-[(4-
Dimethylamino benzylidene)-amino]-6-[(3-
Dimethylamino -benzylidene)-amino]- ]-[1,3,5]triazin-

2-yl}-2-(4-dimethylamino-phenyl)-2,3-dihydro-

[1,3]Oxazepine-4,7-dione suspended in dry THF, was
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added an excess (0.03 mole) of dry pyrrolidine . After
10 min of stirring the mixture at room
Temperature, a clear solution was obtained. The
solution was refluxed at (65C<: ) in water bath for
(45min) than left to room temperature and separated
product was filtered , washed twice with (5ml) portion
of dry THF and recrystallized from dioxane.

Several other derivatives were obtained following

the same procedure.

Discussion:-

Schiff bases (A, B, C) are prepared by condensation
of [1, 3, 5] Triazine -2, 4, 6-triamine with 4-
Dimethylamino-benzaldehyde to give (N),N,N-Di and
N,N,N-Tri-(4-Dimethylamino-benzylidene)-
[1,3,5]Triazine-2,4,6-triamine.The reaction is followed
by the appearance of (N=CH) absorption band at
(1600-1610) cm? the disappearance of both (C=0)
absorption band at (1670-1685) cm? and (-NH,)
absorption bands at (3400, 3650) cm™ in their IR
spectra (4).

Schiff bases (A, B,C) are identified by their m.ps.
Elemental analysis (table-1) ,IR spectra (table-2) , and
UV-Visible spectra (table-3).

It is known that Schiff bases react smoothly with
the

Maleic and Succinic anhydrides to give

corresponding addition products (1-12).
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In this paper, the reaction of the cyclic anhydride
(maleic anhydride) with Schiff bases (A, B,C) can be

presented as follows:

In this reaction, the nitrogen atom of the Schiff base

attack one of the two
(c=
0 0
A thsolut ethamol ?r /
N H'fLH + o — | F@'“\
| ,L u\ water bath / reflux H}.H
I\ -
N Wy 0 Oyt

!

1

0O) groups of anhydride yielding the dipolar
intermediate (2) which collapses to the neutral species
(11B) which is a combination of w-lactone and -
lactamina 7- membered ring.

The reaction is followed by the disappearance of
(N=C) absorption band at (1600-1610) cm?, and the

appearance of the absorption bands of expected groups
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in the IR spectra of 3-(4,6-Diamino-[1,3,5]triazin-2-
yl)-2-(4-dimethylamino-phenyl)-2,3-dihydro-
[1,3]Oxazepine-4,7-dione (11).

The (C=0) group in the IR spectra of the addition
products ,1,3-oxazepine-4,7-diones and 2-aryl-3-
methyl-5,6-dihydro-7H-pyrrolo[1,2-d]
[1,4]benzodiazepine-6-ones ) is absorbed in the
same region (1670-1700) cm?, This conforms the
assigned 7-membered ring system structure. The
cycloaddition reaction is classified as 2+5—7, and it is
the first cycloaddition of this type, although in
principle, one would predict that the pentadienyl
cation might add to an olefin through a (4n+2)
transition state to yield the cycloheptenyl cation %1%

Structure [11B] is a combination of both lactone and
lactam in a 7- heterocyclic ring. This is indicated by
the appearance of the characteristic(C=0)
(lactone/lactam) absorption band at (1660-1680) cm™
in their IR spectra. Furthermore, structure (11) still
maintains the (cis-CH=CH) double bond of maleic
anhydride as indicated by the absorption band at
(1600-1610) cm'.

Furthermore, the UV-Visible spectra of Oxazepine
derivatives show absorption maxima at (240-350) nm
due to charge transfer of the cyclic 7- membered

lactone-lactam combined structure [3]. and positive

Br,/CCls and KMNO, tests.
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Structure [3A] is unlikely, because of the high strain
associated with 4- membered ring system (f - lactone
ring), particularly when it is fused to another relatively
small ring (y -lactam ring). In addition, Structure [3A]
is expected to show the IR absorption band of C=0 (j
-lactone) at 1750 cm-1 and of C=0 (y -lactam) at 1650
cm-However; the lack of these absorption bands and
the appearance of cis CH=CH absorption band in the
IR spectrum of the lactone —lactam addition product
[3] is an indicative evidence against, the structure
[3A].

Structure [3B] which can be proposed for these
products, results from the (2+cycloaddition of the
reactants. The evidences against this structure came
from the fact that the cycloaddition (2+2) reaction
takes place under the influence of light and it is not
expected under thermal condition.

In order to avoid reclosure, the original title
compounds ( 7 ) are treated with pyrrolidine to give
the open-chain anilide-pyrrolidide derivatives of acid

[5C]
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Apparently, this reaction involves an acyl-oxygen
cleavage of the ® -lactone ring, while N-C=0 linkage
is unaffected under these condition. Since non of the
two nitrogen atoms in the resulting products carries
hydrogen, where as reclosure to the cyclic diamide is
not expected.

Male 4-oxo -4-pyrrolidine-1-yl-but-2-enoic acid (4,
6-diamino-[1, 3, 5] triazin-2-yl)-[(4-dimethylamino-
phenyl)-hydroxyl-methyl]-amide are identified by
their m.ps. Elemental analysis (table-5), IR spectra

(table- 7), 'H-NMR spectra (table-8) and UV-Visible

spectra (table-9).
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3-{4-Amino-6-[(4-dimethylamino-benzylid ene}-amino]-{1,3,5]triazin-
2y1}-2{4-dimethylamino-phenyl)-2 3-dihydro{1 3]oxazepine-4,7-dione

10% NaOH
20 min, 80 ¢

3-{{4-Amine-6-[(4-dimethyl amine-benzylid ene)-amino]-{1 3,5)triazin-2-
yIH(4-dimethyl amino-phenyl}-hydroxy-methyl]-carbamoyl}-acrylic acid

Scheme 3
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S Schiff base Name Structure
Z NH2
3-(4,6-Diamino-[1,3,5]triazin-2-yl)-2 HzN’(I
NN N -(4-dimethylamino-pht_anyl)-[l,?,]
N-(4-Dimethylamino-benzylidene)- | * oxazepane-4,7-dione —©—(
< [1,3 5]triazine-2,4,6-triamine ’I\| i’ i
N
HN N "NH,
\
N/ v\
NN"Bis- (4-dimethylamino-benzylidene) \ 3-{4-Amino-6-[(4-dimethylamino- \N N*\N 0
,N'-DIS-{4-0Imethylamino-nenzyliaene)- NH N— . . s | 1,
. o 2 benzylidene)-amino]-[1,3,5]triazin-2-yl}- * *
= [1.3Sltriazine:-2,46-triamine A N—( o | 2-(4-dimethylamino-phenyl)-2,3-dihydro HN- NN
N_(/ Y -[1,3]oxazepine-4,7- dione
N= \ 0
N= N 0
|
I
/N N
N N"Bis-(4-dimethylamino-benzylidene)- N N k\ 0
N"(3-dimethylamino-benzylidene){1.35] e 3-{4-Amino-6-[(4-dimethylamino- N NN
0 y IEICENFL N NN . . o | JUDN
triazing-24,6-triamine | Yz | benzylidene)-amino]-[1,3,5]triazin-2-
N Na N < | yl}-2-(4-dimethylamino-phenyl)-2,3- HN™ NN
/ . .
Y dihydro-[1,3] oxazepan-4,7-dione
Al N 0
N 0
|
NH,
s ¥ ¥
- o N N o 0N NN
3-(4,6-Diamino-[1,3 5]triazin-2-yl)- AN 3-{4-Amino-6-[2-{4-dimethylamino-phenyl)- ) 0
- 2-(4-dimethylamino-phenyl)-2,3- \ N 4,7-dioxo-[1,3Joxazepine-3-yl]-[1,3 5]triazin- Na N
dinydro-[1,3Joxazepine-4,T-dione N_@_( N e | 2yt dmetylaminopreny)-23 Y
/ o) dihydro-[1,3] oxazepine-4, 7-dione NH,
0
ANs Ny
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0 Oﬂo \
0 NONCO N
3-{4-Amino-6-[2-(4-dimethylamino- 0 NY; IY 3-{4,6-Bis-[(4-dimethylamino- Y NJ*\N
phenyl)-4,7-dioxo-[1,3Joxazepan- N benzylidene)-amino]-[1,3 5]triazin-2-y}-2- | LA
3-yI]-[1,3 S]triazin-2-y1}-2-(4-dimethyl NS o | (4-dimethylamino-phenyl)-[1,3]oxazepane NN
amino-phenyl)-2,3-dihydro-[1,3] Y -4,7-dione
| , | 0
oxazepan-4,7-dione NH, 0
\
N
N N
/ [N \ |
Oq/:\:oo N0
- O 0 0 N. N N O
0 N ’ 3-{4-{{4-Dimethylamino-benzylicene) Y 'T\l
_ _ _ \ -{4-{(4-Dimethylamino-benzylidene)- Ns
3-{:-Ar:1|207-6(;[2-(4-(1;r;ethylamlno- 0 NY¢ IY 0 amino]-6-{2-(4-dimethylamino-phenyl) Y
phenyl)-4,7-dioxo-[1,3Joxazepine- N - -4, 7-dlioxo-[1,3]oxazepine-3-y1]-[1,35] N
3-yl]-[1,3 5]triazin-2-yl}-2-(4-dimethyl NQ = triazin-2-yIv-2-(d-dimethylami N .
amino-phenyl)-2,3-diydro-[1.3] Y ey anennne 7N Ns
oxazepan-4,7-dione NH, prenyl 2yt jazepve 4o
/N\ / N\ P N\
\N’
0L N NNy
wN Y’ m
. . ) 3-{4-[(4-Dimethylamino-henzylidene) N2
3-{4,6-Bis-[(4-dimethylamino- \Ng,\:%,\‘ -amino]-6-[2-(4-dimethylamino-phenyl)-4,7- T
benzylidene)-amino]-[1,3,5]triazin | JED\ B dioxo-[1,3Joxazepan-3-yI]-{1,35] N
-2-YI}-2-(4-dimethylamino-phenyl)- N N0 B triazin-2-y1}-2-(4-dimethylamino- =N ‘NG
[1,3]oxazepine-4,7-dione I A= 0 phenyl)-2,3-dihydro-[1,3]oxazepine -4,7-dione \
N
I N
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/
°F e 0 ko .
O N_ N NO
3-{4-[(4-Dimethylamino-benzylidene)- : lN
amino]-6-[2-(4-dimethylamino-phenyl) N:( N-{2-Amino-6-{(&-dimethylamino-benzylicene)- amino]-
N -4, 7-dioxo-[1,3]oxazepan-3-yl]-{1,35] N (13 trizin-2y \-{-imetylamin- N
-~ triazin-2-yl}-2-(4-dimethylamino- —N\ ’ N R phenyI)-hydroxy-methyl]-4-gxo-4—pyrro||d|n- ):N OH
phenyl)-2,3-dihydro-[1,3]oxazepan- 4,7-dione Ly-hutyramide \ ')_N (j
\
il N
/N\ =|\ HQN O
0
o |
N -
208?264(%;:?;?'[2;g’]ltgz;iZns;)c WA 4-Oxo-4-pyrrolicine-L-y-but-2-enoic acid {4-amino-6- N N0
0 [(Zl-dimethylan{inlo- ohenyl) 00 )-N [2-(&-imethylamino-phenyi)-4 T-dioko-47- NY .‘f
hydroxy-methyl]-amide ¥ dinydro-[1 3Joxazepin-3-yI]-L 3 5]triazin-2:y1}- / ! N
N - N / [(4-dlimethylamino-phenyl)-hydroxy-methyl]-amide 0 NY
N\ 0 N,
Ho N,
0
NH2 ﬂ
N-(4,6-Diamino-[1,3 5triazin-2-yl)-N M’Q* \ O N
-(4,6-Diamino-[1,3 S]triazin-2-yl)- \ N™™ N{Amino 624 dimethyeminopreny)4Tdioo47- | N'(
. -[(4-d|methylammo-phenyl).-hydroxy- NH, dityiro {1 Jocazepn L33 / ' -( .N
| methyll-4-oxo-4-pyrrolidin-1-yl- HO 3 tiin 2L\ imeyaminopeny 'y
butyramide hydroxy-methyl]--oxo-4-pyrrolidin-Lyl- butyramide 0 N'(
, 0 My e
N N /
’ Q
I
” o 0
idi i ani 4-0x0-4-pyrrolidin-1-yl-but-2-enoic acid I
1-Oxo-4-pyrrolidin-1-yl-but-2-encic acid HNC N N = pyoln 0,0
e N e« ST M e L G
) ammo]-[1'3'5}”;33n-z-yl}-[(ﬁ-?Imet'r:jylammo- NN B iyt oYY T(i
phenyl)-hydroxy-methyl]-amide LOJ\Oj' N pheny-hydroxy-methyl-amice éN:(N 04 I\D
/ NH,
Sadhs
PN
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N
NH, C
4-Oxo-4-pyrrolidin-1-yl-but-2-gnoic acid N_,0 k oo . , ,
{4-amino-6:{[(4-dimethylamino-phenyl)-hydroxy- 0 NN {4 B cimetylamin-teryiee-aminc - Ho N
| methyll-(-oxo-4-pyrrolidin-1-yl-butyryl)-amino]- A LA i (13 3friazin-2y{HA{ - dimethyaminopreny) |
o (13 riazin 21} (&-cimethylamino-pheny ) NN N OH 0 -hydroxy-methyl[-4-oxo-4-pyrrofidin-L-y-  butyramice
hydroxy-methyl]-amide
Yoy met] @\OH OMN \@
! 0
| VAN
0
0
§ 0
0 0 N 0
HO, \ /HO
N{Amino- (- cimethylamino-phenylhycrony- ¥ B0 gyrroldin yHut 2enccacid ).@.N'
methyl-{4-oxo-4-pyrrolidin-L-yl-butyryl)-amina- ’ IYN OH {4](4-dimethylamino-benzylidene)-amino]-6- N \
o [1,3,S]triazin-2-y1}-N-{(4-dimethylamino-phenyl)- Ny N o [2-{d-dlimethylamino-phenyl)-4,-dioxo-4,T-dihydro- 0 )\
hydroxy-methyl]-4-oxo-4- pyrrolidin-1-yl-butyramide )’ 1 [13ovazepin-3y1)-{1.3 5trizin-2-y1-{(&-dimethylamino- N*'N 0
HN pheny!)-hydroxy-methy[-amide NL‘NKN
P N I: :I @/k \
NG
|l 0
’ \ i\l
0 :
OH p{ </ f“(
N 0
N 0O U
4-Oxo-4-pyrrolidin-L-yl-but-2-enaic acid N-{4-{(4-Dimethylamino-benzylicene)-amina]-6- ‘(
{4.6-bis-{(4-cimethylamino-enzylicdene)-amino]- M NN [2-(4-dimethylamino-phenyl)-4,7-dioxo-4,7-dihydro- N
> [1,3 5]triazin-2-yl}-{(4-dimethylamino-phenyl)- I O - [1,3Joxazepin-3+1J-{1,3 5}triazin-2-yl}-N- N/k j( N=
hydroxy-methyl]-amide NNN "’ [(é-dimethylamino-phenyl)-hydroxy-methyl]- C HO N l
' , L-ox0-4-pyrrolicin-L-yl-butyramide NMO ;
'|“ 0
N, N”
| !
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N-{4-{(4-Dimethylamino-benzyliceng)-amino]-6-
[[(4-dimethylamino-phenyl)-hydroxy-methyl]-
(&-oxo-4-pyrrolidin-1-yl-butyryl)-amina-[1,35]
triazin-2-y1}-N-(4-dimethylamino-phenyl)-
hydroxy-methyl]-4-oxo-4-pyrrolidin-1-yI- butyramide

\Nl

0
4-Oxo-4-pyrrolidin-1-yl-but-2-gnoic acid @
{&-]{4-dimethylamino-benzylidene)-amina]-6- HO™™N oo

o | [[{4-dimethylamino-phenyl)-hydroxy-methyl]-(4-oxo-4- 0 NJ\\N
| pyrrolidin-L-ybut-2-enoyl)-aminol [ 1,3 S]triazin-2:1}- P
[{4-dimethylamino-phenyl)-hydroxy-methyl]-amide C | NN N’@
NHo N’
0 N |
|
\N/

0
4-Oxo-4-pyrrolidin-1-yl-but-2-enoic acid @
{#-](4-dimethylamino-benzylidene)-amino]-6- HO™N oO

o [[(4-d|mgthylammo-phenyl)-hydroxy-methyl]l-(4-0xo- 0 N*~N
4-pyrroliin-1-yl-butyryl)-amino]-{1,3 S]triazin-2:y1}- IR
[{4-dlimethylamino-phenyl)-hydroxy-methyl]-amide NN N'@

%Yo N’
N ’ I

45




P- ISSN 1991-8941 E-ISSN 2706-6703 Journal of University of Anbar for Pure Science (JUAPS) Open Access
2007,(1), (2) :27-46

i =NLNLN- ol e clinnl g el g b g9 il pad Ay gl ull) cildual) Al ja g juedan
elallall Sy jaugd) aa el () 5 - 6,4,2-- GO A [5,3,1]— (gl H - ssal il (AL -4)
Jdoslally daiusudl g

SR (S A 5 (QELES (a2

-

rADAL)
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