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Synthesis of new derivatives of 1,3-oxazine-6-one have been achieved via
(4+2) polar cycloaddition reactions of B-butyrolactone with various Schiff,s bases

DoI: which have been synthesized from heterocyclic primary amines and heterocyclic
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aldehydes and ketones in anhydrous tetrahydrofuran with good yields. The
synthesized Schiff,s bases and the products were characterized by their melting
points and their molecular structures were assigned by FT-IR, UV-Vis. and 1H
NMR absorption spectra.

Introduction

Oxazines are an important class of heterocyclic
compounds due to their wide range of biological
activities; such as: sedative, hypnotic, anti-
inflammatory, ovicida, analgesic, anti-fertility anti-
tubercular, anti-tumor and anti-microbial, anti-bacterial
Jfungicidal, plant growth regulator [1-5] and their
unique usefulness in organic and bio-organic
synthesis[6-9]. The synthesis of 1, 3-oxazines has
already been explored and reported in the literature via
several synthetic methods [10-13] .Thus, a one-pot
synthesis from Schiff's bases and formaldehyde of 1,3-
oxazines under reflux conditions [1] and of anti-
microbial ~ symmetrical  bis-1,3-oxazines  using
microwave irradiation is reported [4].Novel 2-
aryl/heteroaryl-substituted-5,6-dihydro-4H-1,3-
oxazines were synthesized by NBS-catalized reactions
of 3-aminopropanol with various aryl/heteroaryl
aldehydes under microw- ave irradiation conditions in
aqueous medium [5].
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Synthesis of new anti-bacterial benzoles tethered
1,3-oxazines through three- components one-pot
Mannich type condensation-cyclization reactions of
substituted phenols or - naphthols with formaldehyde
and benzazolophenylamines is known [6].

Thel,3-oxazines were synthesized by the
reactions of maleic / aryl maleic anhydrides with
trimethylsilyl azides[14], and by reactions of ketenes
with various compounds such as: 2-methoxypyrrolidine
and/or 2-methoxypiperidine, isocyanic acid, N,N-
diphenylguanidine, cyanam- ides, fluorosulphinyl
isocyanate, ethyl benzimi- date and butyrimidate [15].

Other synthetic routes are based on reactions of
nitriles with azido-1- propanol [16], diols in strongly
acidic conditions [17], and amino alcohols in presence
of mild Lewis acids such as Cu(OAC), or ZnCl, as
catalyst[18].

Synthesis of 1,3-oxazines via polar cycloa-
ddition reactions of N-acylimines and/or N- iminium
ions with alkenes and heterodynes [19,20], and an
electron-rich 2-azadienes with an electron-deficient
alkynes [21,22], was demonst- rated.

The intramolecular hydroamination of alkynes
with trichloroacetimidates in presence of Au’
complexes as a catalyst [23], and the intramolecular
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polar cyclization of N- thioacyl-1,3- aminoalcohol with
BusN I and Et4NI [24], is another synthetic approach.

Reactions of various N-acyl-4-acyloxy-pB-
lactams under basic conditions [25], and/or o-
iodophenols or o- iodoanilines with heterocum- ulenes
and carbon dioxide in presence of Pd- catalyst is known
to give different 1,3- oxazine derivatives [26].

A green synthesis of 1,3-oxazine systems via
reactions under solvent-free and microwave irradiation
conditions is demonstrated. Thus synthesis of pyrano
/furol,3oxazine-2-ones (thiones) by montmorillonite K-
10-clay-catalyzed reactions of D-xylose /D-glucose
with semicarb- azides/thiosemicarbazides in presence
of sodium acetate [27], and 2-aryl/heteroaryl-
substituted-5,6-dihydro-4H-1,3-oxazines by
condensation of various aryl/hetercarboxylic acids?! is
achieved. Whereas reactions of p-toluenesulphonyl
chloride (p-Ts-Cl) with N-acylaminoalcohols or 3-
amino- propanol with aryl nitriles (Ar-CN) in refluxed
CH,CI, gave 2-aryl/heteroaryl-substituted-5, 6- dihydro
- 4H-1,3- oxazines [28].

Reduction of Schiff's bases derived from various

anilines with salicylaldehyde and 2-
hydroxynaphthaldehyde by NaBH, which were
cyclized with thiophopsgene afforded 3,4-dihy-
drobenzo[e][1,3] oxazine-2-thiones and 1,2-
dihydronaphtho  [2,1-  e][1,3]oxazine-3- thiones
respectively[29].

Cyclization  of  triphosgen{bis-(trichlorom-
ethyl)carbonate}with hydrazones derived from 2-
acetyl-1- naphthol and 1-acetyl-2- naphthol is reported
to give naphtho[1,2- e] 1,3- oxazines, naphtho[2,1-€]
[1,3] oxazines and their spiro dimers respectively[30].

Novel synthesis of (benzo[d][1,3]oxazine-2yl)
propionamide  and  (benzo[d][1,3]oxazine-4-ones
through multi steps reaction of isothi- ocyanate with
phenylendiamine and anthranilic acid and/or through
the reaction of 2- [2- (6- methoxynaphthalen-2-yl)-
propionylamino] benz- oic acid derivatives with acetic
anhydride is demonstrated[31].

Various derivatives of 1-arylnaphtho [1, 2-
e][1,3]oxazine-3-one have been synthesized from aryl
aldehydes, B-naphthol and urea in presence of
(HCIO4/SIO, ) as catalyst in the absence of solvent[32].
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Condensation of Beti base analogues amin-
onaphthols with substituted benzaldehydes gavel,3-
diaryl-2,3-dihydro-1H-naphth[1,2-e][1,3] oxazine [33].

Experimental

All solvents were redistilled and dried over
anhydrous calcium chloride. Melting points are
uncorrected and were determined by Bruker melting
point smp 30. FT-IR spectra in KBr disc were recorded
on Alpha Bruker optics infrared spectrophotometer at
room temperature in the range (400-4000) cm™ . UV-
Vis. spectra in methanol were recorded on Schimadzu
Recc Spectra Scan 60 DV spectrophotometer at room
temperature in the range (500-200) nm. ‘H NMR
spectra were recorded on Bruker Ac-300 MHz
Spectrometer in DMSO- dg as a solvent and TMS was
used as an internal reference .

General procedure for the synthesis of Schiffs
bases(3a-g).

A mixtures of 0.01 mole (0.96g) of furan-2-
carboxaldehyde and 0.01 mole (1.5g) of 2-
aminobenzothiazole in (20 ml) of absolute ethanol and
few drops of glacial acetic acid as catalyst was allowed
to reflux for (3hr), then left to cool down in cold- water
bath wereby crystalline solid separated out .The solid
product was filtered off, washed with distilled water
and recrystallized twice from ethanol [1].

Other Schiff's bases were prepared following the
same procedure and using equimolar ratios of the
heterocyclic amines and the heterocyclic aldehydes or
ketones. Their structural formula, IUPAC names,
percentage yields and some physical data are given in
tablel.

General procedure for synthesis of derivatives of
2,3-disubstituted-1, 3-oxazine-6-one (5a-g)

A mixture of 0.01mole (1.5g) of (2)-3-(benzo
[d]thiazol-2-yliminoindolin-2-one, (3a) and 0.01mole (
1.33 g) of pB- butyrolactone in (10ml) of anhydrous
tetrahydrofuran and few drops of glacial acetic acid as
catalyst was reacted under reflux conditions for (5hr)
.The solvent was partially removed by rotary
evaporation at reduced pressure and the reaction
mixture was left to cool down in an ice- water bath for
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(3 hr) until a crystalline precipitate separated out. The
solid product was filtered off, recrystallized from
dioxane and identified.

Other derivatives of 1,3- oxazine were
synthesized using this procedure by reacting an
equivalent amounts of various Schiff's bases with B-
butyrolactone. Structural formula, IUPAC names and
some physical data are given in table2.

Results and Discussion

In this work a one-step direct synthesis of new
derivatives of 2,3- disubstituted -1,3-oxazine(5a-h)
from Schiff's bases and B-butyrolactone in high yields
is reported.

Schiff's bases were synthesized by acid-catalized
condensation of heterocyclic primary amines with
heterocyclic aldehydes and ketones,(Scheme-1).
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Scheme 1: Synthesis of Schiff's bases (3a-g)

The formation of Schiff's bases was followed up
by the disappearance of the characteristic absorption
frequencies(vy,, band ) of : C=0O of the carbonyl
compounds at (1690-1730) cm™ andNH, of the primary
amines at (3250-4230) cm™ and the appearance of C-
H of the N=C-H at( 3100 -3180) cm®, C-H of
heteroaromatic rings at (3010-3080) cm™ , C=N of
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isomethine group at (1610-1640)cm™and C=C of
aromatic and heteroaromatic rings at (1600-1500)cm™,
table3 .

The UV-Vis. absorption spectra of Schiff's bases
showed significant absorption maxima at Amasx (420-
200)nm, owing to electronic transitions =—7n* of due to
aromatic and heteroaromatic systems and n—mn* of the
lone pair of electrons in each individual structure, table
5. Both FT-IR and UV-Vis. spectra are in good
agreement with the literature values for compounds of
identical molecular structures of similar compounds
[34].

New derivatives of 2,3-disubstituted-1,3-oxazine
were synthesized by acid-catalyzed reaction of Schiff's
bases with [-butyrolactone in refluxing anhydrous
tetrahydrofuran, Scheme-2.

In the special case; the plausible reaction
mechanism of the polar cycloaddition reaction of
Schiff's bases with B-butyrolactone, may be suggested
as in the proposed mechanism (scheme -3).

Nucleophilic addition (rout A) of isomethine
group as a mild nucleophile to the electropositive
carbon atom of B- butyrolactone ring brings about an
alkyl- oxygen bond fission to give somewhat a dipolar
reactive complex with formal positive charge on carbon
and negative charge on the terminal carboxylate group.
The reactive complex immediately collapses to give the
stable six-membered heterocyclic intermediate, via an
intramolecular nucleophilic (4+2) dipolar cycloaddition
process [35], which is converted to the product by
abstracting the proton.This mechanism is in quite
consistency with

0
+
Nfit) f anhydrous THF

Het =C=N-Het 4 <
i

f 0 M

fag

Scheme 2. Synthesis of derivatives of 1,2- disubstituted
-1,3-oxazine(5a-g)
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Scheme 3: The proposed mechanisms (A&B) for the
polar cycloaddition reaction of Schiff's bases with § -
butyrolactone

lactones [36] and B-lactones [37][38] in an aprotic
solvent (acetonitrile, dioxane, nitromethane or
tetrahydro furan), when small-angle strain is an
important factor.

In the case of nucleophilic addition to the carbonyl
group (acyl fission), isomethine group should attack the
carbonyl carbon to give a specific addition dipolar
reactive complex (rout B) with positive charge on
carbon (carbocation) and lone pair on the
electronegative oxygen atom .This type of nucleophilic
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addition would require very reactive nucleophile,
stericaly unhindered electropositive center and
unstrained ring structure such as y-lactone [39].

Since hydroxyl or alkoxy anion is more reactive
nucleophile than isomethine, it attacks the carbonyl
group and expel the isomethine group. The methyl
group flanks the reaction center exerting partial steric
effect and B-butyrolactone is highly strained ring,
therefore for these reasons this mechanism is excluded.
The products were identified by their melting points,
table 2 and their molecular structures were
characterized by FT- IR ,UV-Vis. and 'H NMR spectra,
tables,4,6 and 7.
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FT-IR spectra of the 1,3-oxazines,which are given in
table 4, showed the disappearance of the characteristic
absorption frequencies ;(vg. bands ) of C-H of the
N=C-H at ( 3100- 3180) cm™ and C=N of isomethine
group at (1610-1640) cm™and the appearance of (v,
bands ) of X =C-H of heteroaromatic rings at (3010-
3080) cm™ ,C-H of -CH, at (1930-2865) cm™ , C-H of
-CHj; at (2840-2884) cm™, C-H of -N -CH, at (2785-
2805)cm’ , and both of C=0 at (1740-1780) cm™ and
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C-O at (1180-1300) cm™) of the lactone ring. In
addition to the appearance of the characteristic
absorption frequencies ( d¢ band) of C-H of -CH, at
(1447) cm™ , ( Syagband ) of C-H of O-CH,- at(1338)
cm™and ( 3.band ) of C-H of -CH, at (710-720) cm™
, Which are indicative of the formation of the new six-
membered ring 1,3-o0xazines.

The UV-Vis absorption spectra showed significant
absorption maxima at Amax (420-200) nm, owing to the
electronic transitions m—n* due to aromatic and
heteroaromatic systems and n—=* of the lone pair of
electrons in each individual structure as given in table6.

The '"H NMR spectra showed chemical shifts
(6ppm) relative to TMS at: 1.2(3H of CH5),2.2( 2H of
CH,-CO-0-), 2.5 (H of -C-CH-N) , 2.7(H of-C-CH-N)
,3.8(H of N-CH-0-CO0),6.2-7.3(het.arom. protons) 6.8-
7.8(arom. protons) 9.2(N-H, het.arom.) ,11 (H of -CO-
N-H) which are indicative of the formation of the
proposed molecular structures of these products.
Spectral data of FT-IR, UV-Vis. and'H NMR spectra
are in good agreement with the literature values for
compounds of identical molecular structures [34].

Table 1: Structure formulas, names, melting points,
coloures, and yields of Schiff's bases (3a- g)
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Table 2: Structure formulas, names, melting points,
coloures, and yields of the synthesized 1, 3-Oxazine
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CH, Table 4: The major FT-IR absorptions (cm-1) of the
He (RASYH1 Sdimeh-bore | repared 1,3-oxazine (5a-9)
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Table 7: The H-NMR spectra of Compounds 5a-g
in DMSO-d6 relation to TMS
[ Comp. | Chemical shift 8 ppm |
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1.2 (3H,-CHj3), 2.2 (2H,-CH,-C=0-0-), 2.5
5a (1H,-CH-N-),6.8-7.6 (8H,-CH-arom.),
11.01(1H,-NH).

1.2 (3H,-CHy), 2.3(2H,-CH,-C=0-0-), 2.6 (1H,-

5b CH-N-), 6.1-6.5,(3H,-CH-Het.arom.) 7.2-7.8

(4H,-CH-arom.) 9.4(1H,-NH),11.4 (1H,-NH-).

1.2 (3H,-CHj3), 2.3(2H,-CH,-C=0-0-),6.51-

5¢ 7.83(7H,arom.),6.27(2H,-CH,-Het.), 3.09 (3H,-
N-CH,), 3.48 (2H,-CH,-CHy,).

1.3 (3H,-CHj), 3.13(3H,-N-CHj), 2.26 (2H.-

5d CH,-C=0-0-),3.45(2H,-CH,-CH5),6.33(2H,-
CH,-Het.),6.9-8.89 (8H,Ar.).

1.2 (3H,-CHs), 2.3 (2H,-CH,-C=0-0-), 6.39
5e (2H,-CH,-Het.), 6.71-7.89 (7H,Ar.), 3.2 (3H,-N-
CH,), 2.22 (3H,C-CH3).

1.1 (3H,-CHj3),2.2 (2H,-CH,-C=0-0-),2.6 (1H,-
5f CH-N-),3.2(1H,-N-CH-0-),7.1-7.8 (4H,-CH
Ar.),7.4-7.9 (4H,-CH- Het.Ar.).

1.1 (3H,-CHy), 2.2 (2H,-CH,-C=0-0-),2.26
(3H,-C-CHs), 3.2 (3H,-N-CHj), 3.42 (2H,-CH,.
N-), 5.1 (1H,-NH-), 6.48 (2H,-CH,-Het.),6.8-
8.1(6H,Ar.).
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