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ABSTRACT

2-[{6-R-benzothiazol-2-ylimino)-methyl]-phenols (Schiff bases) were prepared
by condensation of 6-R-2-amino benzothiazol with Salicyldehyde. These Schiff bases
were found to react with maleic anhydride and citraconic anhydride to give 2-(2-hy-
droxy-phenyl)-3-(6-R-benzothiazol-2-yh- - 2.3-dihydro-[1.3Joxazepine-4,7-dione and
2-(2-hydroxy-phenyh-6-methyl-3-(6-R-benzothiazol-2-y1)2.3-dihydro-
[1.3]oxazepine-4.7-dionc.which were reacted with pyrrolidine to give anilid-pyrrofi-

dine derivatives of maleic and citraconic

INTRODUCTION

The syathesis of 2-phenyl -1.3-
oxazepine " and the discovery of the
central nervous sysiem (CNS) activity
of 1.4-benzodiazepine @ by irradiation
of 4-phenyl-Z-oxa-3-aza - bicyelo
[3.2.0] hepta-3.6- dione, encouraged
the chemists Lo look for other ways to
build up the 7-membered heterocyelic
ring system. One ol these ways which
was  discovered recently involves
direet addition of malcic anhydride o
the (N=C) doublc bond of Schiff bases
anumber of 2 3-diaeyl  -2.3-di hvdro-
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 %Y.
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EXPERIMENTAL

Melting points were recorded
withGallenkamp Melting point Appa-
rataus and were uncorrected. Llemental
analysis were carried out with perkin-
Elmer.2400:CHN Elemental Analyzer.
IR specira were recorded with PYE
UNICAM  5p-300 Infrared - spectro-
photometer in KBr. Their 11I-NMR
spectra were recorded with BRUKER-
AC-200MHZFT-NMR in mutha Uni-
versity. UV-Visible spectra were re-
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corded (in  ethanol) with Sclumudsu
Rece-160 spectrophotometer.

Preparation of 2-](6-R-benzothiazol-
2-ylimino)-methyl]-phenol
Were prepared  acorrding  to known
procedures 3 Tables (1-3) list m.p.s,
yield. Elemental analysis IR, and UV-
spectra.
Preparation of 2-(2-hydroxy-phenyl)
-3-(6-R-benzothiazol-2-y1)- 2,3-
dihydro-{1,3joxazepine-4,7-dione.|3]
oxazepine-4,7-diones.

In a (100mDround bottom flask
cquipped  with  double
denser  fitted

surlade con-
with Calcium chloride

puard  tube,was  placed o mixture of

0.01 mole of 2-[(6-R-benzothiazel-2-
ylimino)-methyl|-phenol and — 0.01

mole of maleic anhydride in 10ml ol

dry benzene . The reaction mixture was
refluxed in awater bath for 1.5 br. The
solvent  was removed and the resuiting
solid was reerystallized [rom THY.
This  experiment was repeated using
diferent  Schiff bases in order to obtuain
other 1,3-0xazepinge

Attempted  hydrolysis of 2-(2-hy-
droxy-phenyl)-3-(6-R- enzothiazol-2-
yI)- 2,3-dihydro- {1,3joxazepine-4,7-
dione.|4|

a) A mixture of0.005 mole of 2-(2-
hydroxy-phenyl)-3-(6-R- benzothiazol-
2-yl)- 23-dihydro- | 1,3 ]oxazepine-
4 7-dione and (10mb) ol 10% NaO}l
solution was refluxed in a water bath
for (20 minY , then left to cool 1o(10C7)
and acidified with 2MUIHCT  Whercby a
crystalline solid  separated  out. The
solid was  filtered and recrystallized
from THE. The product was shown to
be the original starting substence(11).
b) in another experiement . 0.005
mote ol 2-(2-hydroxy-phenyl)-3-(6-R-
benzothiazol-2-y1)-2.3-  dihydro- [1.3]
oxazepine-4,7-dione was mixed with
(1) 20 mt ofdistilled water, (2) 20 ml
of 2ML.IICI, (3) 20 ml of 10% NaOH
solution and Iefl at roony temperature

94
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Yol2(1)2

overnight . Afler isolation | the
recovered  product in cach cuse, was
shown to be the unreacled starting
compound.

Preparation  of 4-Oxo-4-pyrolidin-1-
yl-but-2-enoic  acid |2-hydroxy —(2-
hydroxy-phenyl)-methyl]-(6-R-ben-
zothiazol-2-y 10-amide.|5]

To a mixture of 0.005 mole of 2-
(2-hydroxy-phenyl)-3-(6-R-
benzothiazol-2-yl)- 2.3-  dihydro-
[1,3]oxazepine-4,7-dione suspended in
dry THE, was added an axcess (0.03
mole) of dry pyrolidine . Alter 10 min
of stirring  the  mixture  al room
lemperature, a solution  was
obtained . The solution was refluxed at
(65C" ) in water bath for (45min) than
fefl to room temprature and separated
product  was filtered , washed twice
with  (3ml) portion of dry THF and
recrystallized  from  dioxane.Several
other derivatives of male 4-Oxo-4-
pyrolidin-i-yl-but-2-enoic  acid  [2-
hydroxy --(2-hydroxy-phenyl)-methyl]-
(6-R-benzothiazol-2-yl0-amide ere
obtained following the saume procedure

clear

DISCUSSION

Schifl” bases arc prepared by
condensation  of 0-R-2-amino benzo-
thiazol with salicyldehyde to give 2-
{(6-R-benzothiazol-2-ylimino)-methyl]
-phenols. The reaction is followed y
the appearance ol (N=C11) absorption
band at  (1600-1610) cm™  the
disappearance  of  both (C=0) ab-
sorption band at (1670-1685) e and
(-Niiz) absorption bhands at
(3400,3650) o™ in their IR spectra @
Where:  Re= Cll;, NOs. OClLL;, Cl, Br
2-[{6-R-benzothiazol-2-ylimino)-
methyl]-phenols are indentified by
their m.ps.. cremental analysis (table-1)
AR spectra table-2) L und UV-Visible
spectra (table-3).
It is knowr that Schilt bases react
smoothlv with acid chisrnides und an-
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hydrides to give the corresponding ad-
dition products &7,

In this paper , the reaction of the cy-
clic unsaturated anhydride { maleic and
citraconic) anhydride with 2-[{(6-R-
benzothiazot-2-ylimine)-methyl}-phe-
nols can be presented as follows:

dr1 beazene Ho

":C—Q @‘on t 9-@
/L. water h-u..mnu. On - ca g

™

°
[H1A]

v/

In this reaction, the
the Schifl base attack one of the two

(C=0) groups of anhydride yiclding
the dipolar intermediate (2) which

collapses ta the neutral species (118)
which s a combination of {-lactone
and U-tactant in a 7- memibwed ring.
The reaction is followed by the disap-
pearance of (N=C) absorption band at
(1600-1610) em™. and the appearance
of the absorption bands of upcctcd
groups in the IR spectra of 2-(2-hy-
droxy-phenyl)-3-(6-R-benzothiazol-2-

¥h- 2.3-dihydro-[1.3]oxazepine-4.7-
dione and 2-(2-hvdroxy-pheny l) G-
methyl-3-(6-R-benzothiazol-2-v1)-2

dihydro-[ 1.3 Joxazepine-4.7-dionef | l_l_

The (C=0) group in the IR spectra of

the addition products
4. 7-diones  and 2-aryl-3-
dihydro-7H-pyrrolo] 1.2-d]

[ L4 [benzodiazepine-6-ones is ab-
smbul in the same region (1670-1700)
et This conforms the assigned  7-
munberc'd ring system structure.The
cyctoaddition reaction is classilied as
25T and it is the first eyveloaddition
ol this type, although in principle. one
would predict  that the pentadieny! ca-
tion might add to an oleline through a
(4nt2) wansition state to vield the ey-
cloheptenyl cation .

3-oxarepine-
methyl-5.6-

(8.9)

nitrogen atom of

Yol 2 (1) 2005

Structure  [11B] is a combination of
both lactone and lactam in a 7- hetero-
cyclic ring. This is indicated by the ap-
pearance ol the characteristic(C=0)
(lactone/lactam) absorption band at
(1660-1680)cm™ in theire IR spectra.
Furthermore. structure (11) still main-
tains the (cis-CH=CH) double bond of

malcic and citraconic anhydride as in-

dicated by the absorption band al
(1600-1610)em™
and positive Bry/CCly  and KMNO,

tests.Furthermore,  the UV-Vissible
speetra of Oxazepine derivitaves show
absorption maxima  at(  240-350)nm
duc to charge transier of the cyclic 7-
membered  iactone-lactam  combined
structure [3].

Structure [3A] is unlikely, because of
the high strain associated with 4-
membered ring system (& - lactone
ring), particularly when it is fused to
another relatively small ring ( » -lac-
tam ring) . In addition, Structure[3A] is
expected 1o show the IR absorption
band  of C=0 (& -lactone) at 1750 cm™
and of C=0 (s -lactam) at 1650 e
However ; the lack of these absorption
bands and the appearance of cis
CH=CII absorption band in the IR
spectrum of the lactone —~lactum addi-
tion product [3] isan indicative evi-
dence against, the structure [3A].
Structure [3B] which can be proposed
for these products, results from the
(Z2+2) cycloaddition of the reactants .
The evidences against this structure
came from the fact that the cycloaddi-

- tion (2+2) reaction takes place under

the influence of light and it is not ex-
pected  under  thermal  condition

Previously . it was demonstrated that
the basic hydrolysis of 2-(2-hydroxy-
phenyl)-3-(6-methyl-benzothiazol-2-

vh- 2.3-dihydro-[1,3]oxazepine-4,7-
dione is unsuceessiul due to immediate
reclosure on acidification. This reclo-
sure 18 casy {o achicve due to the in-
volved COOIL and OH groups within
the cis configuration of maleic, citra-
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conic acid moiety.In order to avoid
reclosure the original title compounds

( 7 ) are treated with pyrrolidine to give
the  open-chain  anilide-pyrrolidide
derivatives of malcic, phthalic and
citruconic  acid  [4C]  which  stil
maintain  the (¢cis-CH=CII) doubl bond
configuration as evidenced by il ]I{
absorption band at (1600-1610) em”!

and by positive Bra/CCliand KMnO,

lests.

Yol 2 (1) 2005
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Apparently . this reaction involves an
acyl-oxygen cleavage ol the 0 -lactone
ring, while N-C=0 linkage is unal-
fected under these condition. Since non
ol the two nitrogen atoms in the
resulling  products  carries  hydro-
genwhere as  reclosure o the eycelic
diamide is not expected. Male 4-oxo -
4-pyrrolidine- I -yl-but-2-enoic acid (6-
methyl-benzothiazol-2yl)  ~{hydroxy-
(2-hydroxy-phenyl)-methyl| ~aimide
are indentilied by their meps. elemental
:ll]r.]i?’b.l"w (table-6 ). IR spectra (table-7
), H-NMR spectra (table-8) and UV-
Visible spectra (lable-9 ).
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5
-'I'.‘umpulﬂl R Yield%s «:. M.F e e ) p . Fouind
.“ e 6 fay e g, £FL g il . el T " !
= . ' A S c 1] N
Cily 112 . B il Hyl15 6704 4.5 10.44 67.24 4,60 1040
Chy |~ m EL] Tl M08 | 6406 | 500 [X 7] 7.9 il 1]
HOZ “Tow, ) Toal Iy hyh (AL V.01 [T 3621 311 V00
ocil, | 15 | CullgNOs 3.0 a1s | 9is B341 i3 CXT]
(] 174 51 €l Ly HOSEE 5523 4 . R0 [LRY in .67
i K] T8 | C.JlNOGhr hae | 211 | Al .30 XTI (5[]

RQN oM
_El\ -

" Compoud [ (05w C-ilmr, | CAlar =N | TCrCur. | Coihend | C-Bswv. | Oihers
_Phenol | Aromaic | Alksne | lminc Aromalic Alkane i
{FLT 05 117 i 1570, 580, 1540 T4 136 | 138D
77 R T &0 TTTTiE2n | 1390.1520. 1490 A, 1AES 1245 =
a4 BT T T8I0 1570, 1500, 1480 (53] 1335,1500 W02
am | mio FLI] TN | 30,03 1AW 1430, 1420 i234 130 CDC iher
FFET 1030 ey Teld | TG0 A5a0,1 480 s 1235 0 C-Ch
SN N M S N[ N L N D &0

97




Y

-
=

J—
b

J. of Um-Salama for Science

(1) 2005

Table (3 ) The UV-Vissibl absorption maxima Jom of2-](6-1- benzothiazel-2-ylimino)-methyl|-phenol.

{ compound | UV-Vissibl absorption maxima 3/nm
380,200,266.225.220
370.310,275226 __ —
NS, 315,260,244, 1212
375,320,260,251,226
180,312,245215
345,300,270,233,223
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