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Abstract

1,3-Oxazepine-4,7-diones were prepared by condensation of N-
cinnamylidencareneamines with maleic anhydride, phthalic anhydride
sand 3-nitrophthalic anhydride. The Oxazepines were reacted with
primary aromatic amine to give the corresponding 1,3-diazepine-4,7-
diones.

Introduction

The starting  imidazole diester(1) reacts with guanidine
hydrochloride to yield 1,3-diazepine derivatives (2](1):

N \ N 22
° I \ Guanidine. HC| N \
o - HN—C f \ /
M N r‘q MeONa MeOH Nae ¥ \
]

€

, R.T, 48hrs ;

Yo HCI M) 0 3
dimethyl-2-pheny| ) 3]
TH-imidazole-4,5- B-amino-2-Phenylimidaz
dicarboxylate. [4,5-e][1,3] diazepine

-4,8({TH 5H)- dione.
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imidazole -4,5-dicarboxylate(3) reacts with guanidine hydrochloride

to yield the corresponding 1,3-diazepine (4) (2);
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methyl 1-(2—denxy- B-D-
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dicarboxylate. (3]
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2-aminn-ﬁ-(5-denxy- B- D-
ribofuranosyl)-imidazo-
[4’5-¢][1,3]diazepine 4.7
(3H)- dione.

(4]
|35]

Aim of the research

To synthesis new diazepines derivatives which are

have biological activityies.
Experimental Part

Materials and Solvents

expected to

l. Oxazepine- 4,7- diones (1) (prepared as part 1),

2. P- toluidine

3. Dry benzene
4. Ethanol

The instruments:

1.

Z.

Melting points were determined with: Strut Melting point
Apparatus and were uncorrected.

IR. Spectra were recorded with: PYE UNICAM
Infrared Spectrophotometer
200)cm™

FTIR Spectra were recorded with: SHIMADZU FTIR-8400S
Infrared Spectrophotometer (KBr disc).

SP3-300
(KBr dis¢) in the range (4000-

139



IBN AL- HAITHAM J. FOR PURE & APPL. SCI VOL.21 (3) 2008

B-240 Elemental Analyzer.
Synthesis of’

A ] -(p-mﬂthy]phenyl)-2-styryl-3-aryl- [,2,3-trihydro[1,3]-
thazepine-4.7-diones( V),
B. 1-(p-methylphenyI)-2-styryl-3-aryi~ ] ,2:3~trihydrobenzo[ [ ,2-

e[ ,3]-diazepine-4,7-diones( V).
¢. I—(p-methylphenyl)-Q-STyTyl-S-aryl-L2,3-trih}rdru—3-
nitrobenzof],2-¢] [1 ,3]-diazepine-4,7—diDnes(VI'I).

A mixture of (0.03mole) of 2-styryl-3-awl-2,3—dihydrn[l J3]-
oxazepine -4,7-dione (I1) and (0.03mole) of p-tolutdine suspended in
(30mL} dry benzene was refluxed in water bath for 3hrs. The mixture
then allowed to cool to room temperature and the separated crystalline
solid was filtered and re-crystallized from ethanol to vield 1-(p-
meth}rlpheny1)-2—5tyryl-3—aryl— 1,2,3-trihydrol[ ] 2 |-diazepine-4,7-
diones (V).

The corresponding  derivatives  of phthalic  or 3.
nitrophthalicdiazepines were obtained following the same procedure
and using the same moles of oxazepine derivatives and n-toluidine.

Discussion

E-Styryl-S-aryl-.?,_}-dihydm—1 ,3-Dxazepine-fh?-dinnes,benzm [1,2-
e][1.3]-oxazepine-4,7-dianes and 3-mtrobenzo {l_,2-e}[1,3]-ﬂxazepine~
4,7-diones were prepared by reaction of N-cinnamylideneareneamines
with maleic anhydride,phthalic anhydride  and 3-nitrophthalic
anhydride (3), scheme 1.
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i G "}h@

Where R= 2a) m-NO,; b) p-NO,; ¢) 2, 4, 6-trichloro; d) D-
CHj;; e) p-OCH,
Scheme (1)

1,3-Oxazepine-4,7-diones, 1i, 1, and IV were identified by m.ps,
and IR,FT.IR spectra(3) and were found to be good starting materials
for the synthesis of another class of heterocyclics by their reaction
with aromatic primary amines, namely the corresponding 13-
diazepine-4,7-diones.

It 1s obvious that the structure of l,3-oxazepine-4,7-dione is a
combination of lactone and lactam Ina 7-membered heterocyclic
ring(4). The lactone (cyclic ester) can be converted into [,3-diazepine-
4,7-diones ring via tetrahedral mechanism(5) as shown by the
following equation, scheme 2.
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The resulting Z2-styryl-1,3-diaryl-1.2,3-trihvdro-1,3-diazepine-4.7-
diones (V), 2-styryl-1,3-diaryl-1,2,3-trihydrobenzo[ 1,2-€][1,3]-
chazepine-4,7-diones,(VI) , and 2-styryl-1,3-diaryl-1,2,3-trihydro-3-
nitrobenzo[1,2-e][1,3]-diazepine-4,7-diones (VII), were identified by
their m.ps .elemental analyse (tables-1,4,6), and IR, FT.IR spectra
(tables-2,3,5,7).

It is noticeable that the IR spectra of the expected products show
the appearance of (NH, OH) absorption bands at(3500, 3300) cm™'(6).
In fact, this is due to an open —chain hydroxyamide intermediate
(IIA), formed by cleavage of the 1,3-oxazepine ring by the aromatic
amine which upon cyclisation gave the diazepine (V) on further
heating. This indicates that the alcoholic part of the lactone maintains
its configuration throughout the course of the reaction of the amine
with 1,3-oxazepine, scheme 3.

A5 =

AT ZINAR) A — Ly Y
)\ . R ﬂr—ED\/
:::\J
] (I (IIA I
HO
| DR gb: | 7ﬂ@ |
Ar—\| R
| u
J Scheme 3 |
(V)
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Table (1):Molewlar formula M.F., m.ps, Yields %, and Elemental

Analysis of 1-(p-Methylphenyl)-2-5tyr}fl-s-aryl—],2,3-
trihydrn[1,3]-diazepine4,7-diunes(V).

ad

/
\
C
H3C 4
: O _ —

. ! s Wichd - Aale, Tound
"3““”’. " P ME , M g T T % | K] C% , H% | N%.
" Va 3-NOZ2 CoehyOyNs | 143145 156 | 7107 [ 4.78 | 956 | 7691 ¢ 4466 | 5717
_ Vb ANOZ CotlaONy | 162164 |54 | 7107 | 478 | 956 | 7051 £ 451 | 9.87
LYo [ 2abnchlors | UpihsO2N,Cl | 216:218 | 66 | 6271 | 3.81 | 562 | 6298 | 345 | S0t
VT aMe CothONy | 178-179 [S6 | 7941 | 588 | 686 | 1897 [ 555 | €35

Ve 4-OMe CotoOMN, | 156-158 [ 68 | 7641 | 5.66 | 6.60 | 7594 [ 542 | 6.48
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Table (2) IR absorption bands (em™) of 1-(p-Methylphenyl)-2-
styryl-3-aryl-1,2 3-trihydro[1,3] —diazepine- 4,7-diones(V).

Others

Comp.
C-H str. Allyllc

=CH str. Viylic
C-H str Aromatic
C-H ser. Aliphgtic
C=0 sir. Laclam

C=C str. Vinylic
C=C st Aromatic
C-H bend Allylic

=N str
C-H bend. Aromatic
Cis=CH band, vinvlic

Va {3195 {3155 [3050 [2895 |1720 |1455 [1625 |1170 |1430 |1270 (840 | C-NOZ- 1540, 1350
Vh 13195 {3155 |3650 [2890 [1695 [1455 {1625 [117¢ {1430 [1270 |840 | C-NOZ 1550, 1330
| Ve [3195 [3155 3050 [2910 {1720 1455 (1645 [1170 [1410 | 1320 |840 | C-CF F0

| Vd [3190 [3145 |3040 [2885 [1695 1510 |1545 [1170 [1410 1320 (830

Ve [3190 {3140 [3060 [2900 |1730 {1495 11630 1170 |1400 [1320 |835 | C-O-C 1030

Table (3) FTIR absorption bands (clﬁ-l) of l-'(p-—Methylphenyl):Z—
styryl-3-(p- nitrophenyl)-1,2,3-trihydro[1,3]-diazepine-4,7-dione
(Vb).

CH=CH—HC—N— NOZ (Vb)
N C
Oy Ay
HsC y,

& M-{p-Methylphenyby-2-styrv[-3-(2,4,6 )-trichloropheny()-1,2.3-1rihvdro|1.3)-
diarepine -4,7-dione(Ve).

(Ve)
5 o
T £ h Ee. - 2
£ 2 |2 5 | E| 2% 2| = £ o
= [y E. . 3 e e S - - E —
d " = = L > 2| E ] % K =
= 5 m | o= | B £
= . i < < ! . - : = < - =
= B = . - 5 = : Z 2 8 = =
Q v o E = w o E &) o = E" s
T1e =zl =19|8|¢% =l gl ®5d = |5
) & s & | & : 4 Y 0 2
S| 3
Vh | 3238 | 3087 1303] | 2910 {1707 |1458 |1636 | 1182 (1458 | 837 1271 11530,1338
Ve | 3226 | 3072 (3616 | 2921 (1724 |1450 |1&37 | 1176 (1406 | 819 1326 — 7ol
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Table (4) Molewlar formula M.F., m.ps, Yiclds %, and Elemental
Analysisofl-(p-Methylphenyl)-2-styryl-3-aryl-1,2,3-
trihydrobenzoj1,2-¢|[1 ,3]-diaEEpine-4,T-dinn es{VI).

QEH——:CH HO—N @ (V1)

Rl r

° O

S " N Calc. ' found
E R - mAi Mmp? Yieldd = ‘1 .
& Line lowm | | Nt | oes | | owes
Vin | INO2 CoMuO; | NITI9 | 39 | 7361 |70 858 T3 [a0e | 873
vib | aNO2 CaoHp0uN, lee) Vst | 7361 | 470 ) 858 | 7503 | 420 | 87
T : 196-197(mel) : ' - ' i
Vic | 24.6-richlpro | C0HyO-N.Cly | 196158 53 | 6575 | 383 [ 511 | 6519 | 324 | sa7
Vid 3-Me CyyH 3 O,Ns 168-170 | 57 | 8122 [ 567 | 611 | B1.39 | 542 | 639
Vie | d0Me | CuHnON, 177179 | 65 | 7848 [528 [ 500 78667} 517 | 558 _

Table (5) IR absorption bands (cm-1)of 1-(p-Methylphenyl)-2-
styryl-3-aryl-1,2,3-trihydrobenzo[1,2-¢|[1,3]-diazepine-4,7-
dmnes(VI)

£ 2% } =
= = . O BT . .5 = w5l = <
—a = et ot : L ’ X 2= E o
| 2| 5 |RE|FE|HE|F5IRE] 5 BE 2 EE
S| £ 8 |5E|FE|03(REREl = |25 2258 otes
i = (@L< |0 LG E O ¢ <€ ﬂﬂ:%?
s w S
C-NO2: 1560,
Via | 3185 [ 3145 (3060 | 2895 { 1710 |1510 |1675 |1170 L1410 | 1325 (830
1375
C-NO2 1545,
VIb | 3180 | 3140 (3050 | 2890 | 1710 |1485 |1655 {1170 {1390 ] 1315 (825
1335
Vic | 3185 | 3145 [5065 | 2885 | 1690 (1510 1645 (1170 [1390 | 1285 |825 C-Cl: 795
| VId | 3185 | 3155 (3060 | 2880 | 1710 (1515 1665|1170 [13590 | 1295 |Ri<
Vie | 3185 *I 3150 [3045 | 2880 | 1710 {1510 1670 [1170 [1390 | 1315 |830 | C.O.C 1025
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Table (6) Molewlar formula MF., m.ps, Yields % and Elemental

Analysis of
nitrobenzo|1,2-¢|[1,3]-diazepine-4,7-diones(VII).

1-(p-Methylphenyl)-2-styryl-3-aryl-1,2,3-trihydro-3-

/ )
CH=—=CH—HC—N
/ X
N C
\ N
PN
HC / NO»
O
o - Caic. " found
E R MF. mple | D = TE——
S 2 C% | H% | N% | ©% | Ho% | mes
Viia 3-ND?2 CioH =OuN, 163-165 | 66 | 6741 [ 4.11 | 1043 | 6633 [ 35 10.87
Viib N2 CrobinOgNy W49-1311 61 | 6741 | 411 | 1048 | 6705 | 3.96 | 1097
Vlle | 2.4.64richloro | CypHxOMNCL | 172179 [ 63 [ 6095 | 337 | 708 1 6635 312 | 723
Vild 4 Me CulasO; | 180182 | 64 [ 7305 | 2497 | 832 | 7401 | 463 8.06
Vile 4 OMe CaHsOuN; | 189191 | 60 | 7167 | 481 | 8.09 | 7185 | 458 | 827
Tabl ! i -
a :’:3(’?) I]R1 ;hsurptlun bands (cm-1)of 1-(p-Methylphenyl)-2-
S o L . i ¥ - - " .
_t'yry aryl-1,2,3-trihydro-3-nitrobenzo (1,2,e]]1,3]-diazepine-4,7--
diones(VII).
- 2 | 5|8 £ e | £ © £ |
= = £ | E g E = _ S
& | 2| 5 |el&| B |S|8( ¢ g | 2E| < [Be
E 2 -, -, ] ] < i 5 8 B T e i
5 g % | & B k& | % _ ~ 35| 2 |05 Others
3 4 E E & = O g :‘FE = Ys
- § T | x| © e Z % = |5
O | ¢y ol o = &
Vila | 3175 | 3140|3040 | 2880 1720 [1455 1615 [1150 | 1550.13a5| 1330 [1285 |793
Vi | 3180 | 3140 [3040 | 2880 1720 | 1445 |1625 |1150 1320.1385 ) 1330 |¥290 840
Vile | 3180 [ 3145 |J040 | 2875 1725 | 1455 {1590 [113s I510,1335| 1290 [1285 |84D CClLEI0
VId | 3190 | 3155 (3045 | 2975| 1715 [ 1465 [1620 (1130 | 15381355 1330 | 1285 1833
Vlle | 3183 | 3150 _|3040 | 2870[ 1710 | 1470 [1625 [1130 | 1535.1370] 1335 [1285 |534 OO 1023
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