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Abstract

Some dipeptide amide and amino derivatives of 7-chloro-4,5-dioxopyrano
[3,4-¢]-1,3-oxazine, compounds (2a-d) and (3a-¢) respectively have been synthesized
and studied against five species of bacteria in vitro. A significant activity against
staph. Aureus and Bacelus Subtilis were observed by the above derivatives at
concentration ranging from (0.1-10 mg./ml.) and remarkable activity was exhibited by
2-(N-glycyl glycine amido)-7-chloro-4,5-dioxopyrano [3,4-¢]-1,3-oxazine (2a). Other
compounds showed no significant activities. The I.R. and NMR spectral data of the
synthesized compounds were also discussed and are included.
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Introduction

Pyrano-1,3-oxazines were first
investigated by Davis and Elvidge' .
They found that the reaction of malonyl
chloride with nitrile  compounds
afforded 2-substituted-7-chloro-4,5-
dioxopyrano [3,4-¢]-1,3-oxazines.

Butt, Elvidge and Foster® found that the
reaction between malonyl chloride and
isocynates gave 3- substituted-7-chloro-
3,4-dihydro-2,4-dioxo-2H,5H-
pyrano[3,4-e]-1,3-oxazines.Al-Rawi,
Elvidge and AL-Ajely’*found that a
bicyclic heterocycle 7-chloro-2-allyl(or
benzyl) mercapto-4,5-dioxo-pyrano
[3,4-¢]-1,3-oxazines were formed upon
treating malonyl chloride with allyl or
benzyl thiocyanates.

Some inveatigators® prepared 8-ethoxy-
3-phenthyl-3,4-dihydro-2H-1,3-oxazine
and 8-methoxy-3-(3,4-dimethoxy
phenethyl)-3,4-dihydro-2H-1,3-
benzoxazines and were found to have
antimicrobial activities.

In 1995,Liu.Jingping6 has
prepared 3,4-dihydro-1,3-benz-oxazines
by thermal reaction of
paraformaldehyde, phenol and amine in
the absence of solvent During the same
year, lactam ester comprising a lactam-
contaning moiety linked by an ester
group to the3-carboxy group of a
quinolone moiety which is 1,3-
benzoxazine derivatives was studied
and found to have antimicrobial
activity7.

In 2000 the synthesis and
stereochemistry of some new spiro-1,2-
perhydrooxazines were investigated by
Muntean and his co-workers®
P.Luzr, AL-Harrasie and co-workers’
investigated the synthesis of dihydroxy-
substituted1,2-oxazines from
distreoselective hydrogenation of 3,6-
dihydro-2H-1,2-oxazine.Cycloaddition
reaction of 2-azadienes derived from
beta amino acids with electron-rich and
electron deficient alkene oxazine
derivatives were also studied by
Palacios and his co-workers'.
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Microwave reactions of 2-amino-2-
methyl-1-propanol or 2-amino ethanol
hydrochloride with N-
acylbenzotriazoles in the presence of
SOC produced 2-substituted-2-
oxazolines and 5,6- dihydro-4H-1,3-
oxazines as a novel synthetic route
reaction'.

Amines and amino  acid
derivatives of pyrano-1,3-oxazine have
found versatile applications in the
biological fields as antibacterial and
cancer screening agents '~ . They were
also found to have antifungil action and
used as herbicides '®'®. The thio
derivatives of pyrano-1,3-benzoxazine
have also showed inflammantory and
antipyretic agents .

Novel series of pyrazolo [5,1-b]-
1,3-oxazines were recently
synthesized®® and evaluated in vitro for
their ability to inhibit cyclooxygenase-
1-(COX-1) and cyclooxygenase-2-
(COX-2) in human whole blood(HWB).

In the present work the thio
derivatives of pyrano -1,3 - oxazine was
allowed to react with either amines or
peptide derivatives giving new amino
or peptide derivatives of pyrano 1,3-
oxazine in an attempt to get a
combination biological action of the
synthesized compounds depending on
the fact that these amines and peptides
themselves were studied alone and
found to have certain types of
biological activity *'*’. Therefore, we
are presenting here the synthesis and
antibacterial evaluation of some new
pyrano-1,3-oxazine derivatives .

Experimental

Uncorrected melting points were
determined using electro-thermal type-
9300 melting point apparatus. The L.R.
spectra were recorded by pye-unicam
SP 1100 spectrophotometer as KBr
disc. "H NMR Spectra were measured
with Hitachi 60 MHz spectro-meter. 7-
chloro-2-benzyl thio- 4,5- dioxo pyrano
[3,4-e] 1,3-oxazine was prepared
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according to the reported procedure °,
1,2,4-Triazole and 3-mercapto- 1,2,4-
Triazole were prepared following
literature reported procedure **.

Preparation of chloroacetyl chloride

A mixture of (0.01 mole) of
chloroacetic acid and (0.01 mole) or
thionyl chloride and (0.01) triethyl
amine is healed on a water bath (30-
40°) until no more HCI is evolved.The
resulted triethyl amine hydrochloride is
filtered off and the product isused
without further purifaction.

Preparation of chloroacetyl amino
acid ester (ii)

A solution of (0.02 mole) of
amino acid ester compound(i) in 100 ml
of dichloro methane is added to a (0.01
mole) of chloroacetyl chloride with
stirring. After the addition has been
completed the reaction mixture was
refluxed for 1 hr cooled and washed
with sodium bicarbonate solution (5%)
then with water and dried (92 %yield).

Preparation of dipeptide amides®*(1a.q)

A stream of dry ammonia gas
was passed through a solution made by
dissolving (0.01 mole) of chloroacetyl
amino acid ester in 100 ml of dichloro
methane. the ammonium chloride was
filtered off, the solvent was evaporated
under reduced pressure giving dipeptide
amide, Physical and Spectral data are
illustrated in (Table 1).

Reaction of 2-Benzyl thio-7-chloro-
4,5-dioxopyrano  [3,4-e]-1,3-0xazine
(RSR) with dipeptide amide and
amines

In a round bottom flask fitted
with refluxed condenser and dropping
funnel, was placed (0.01 mole) of
compound (RSR) in 40ml of dry
chloroform. The reaction was carried
out by drop-wise addition of amide or
amine (0.01 mole) in 20 ml of dry
chloroform through dropping funnel
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with  continuous  stirring.  After
completing the addition, the reaction
mixture was refluxed for 6 hrs. Cooled
and the solvent was removed in vacua.
The solid product was recrystallized
from ethanol. The spectral data of the
synthesized compounds (2a-d) and (3a-
e) together with their melting points are
presented in (Table 2).

The Biological Methods
1. Bacteria

The bacteria species used are
listed in (Table 3). All strains were
obtained from biology department,
College  of  Veterinary, = Mosul
University. They are grown up to the
stationary phase in a nutrient bath at
37°C and a sample of 0.5 ml of each
bacteria was spread over a surface of a
nutrient agar plate®.

2. Antibacterial Assay

Discs of filter paper (6 mm
diameter) were sterilized at 140 °C for 1
hr. and impregnated with 1 ml. of stock
solution (10 mg./ml, 1 mg./ml.,
0.1,0.01 mg./ml) of each compound and
then dried DMSO (Dimethyl Sulfoxide)
was used as a solvent for compounds
(2a,c,3b,e), (Scheme 1). The same
solvent was used for antibiotics. (Table
3). Blank paper discs of DMSO was
used as control. The inoculated plates
were incubated at 37 °C for 24 hrs., and
the inhibition zones (mm) were
measured ' .In all experiments, the
mean of each triplicate was measured”.

Results and Discussion

Dipeptide amide (la-d) were
prepared from the reaction of chloro
acetyl chloride with appropriate amino
acid ester (Scheme) and their melting
points together with spectral data are
illustrated in (Table 1). The above
compounds were condensed with 7-
chloro-2-benzyl thio-4,5-dioxopyrano
[3,4-e]-1,3-oxazine compound (RSR),
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Scheme (1) giving new derivatives of
1,3-oxazine  (2a-d). The  same
compound (RSR) was also condensed
with thio-semicarbazide, 3-mercapto-
1,2,4-triazole, 1,2,4-triazole and chloro
derivatives of ethyl amine giving new
amino derivatives of 1,3-oxazine
compounds (3a-e). The compounds
have been purified by the successive
crystallization from proper solvents.
The spectral data of the above
two-series of substituted 1,3-oxazine
were given in (Table 2), their
characterizing IR absorption bands
together with their chemical shifts are
presented for both series of compounds
(amino and dipeptide
amide) . The antibacterial
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bacteria are listed in (Table 3). The
antibiotics used here (Erythromycin and
chloram-phenicol), the data presented
here showed that the tested compounds
had activity against gram +ve and
nearly nil effect against gram-ve type
bacteria.

Compound (2a and 2c) showed
a significant activity against Staph,
Areus and B. Sublilis. Furthermore
compound (2a) showed a remarkable
activity against Staph, Areus and B.
Sublilis at concentration ranging from
(0.01-10 mg./ml.) in comparison with
the antibiotic used (Table 3).
Compounds (3b, 2c) showed lower
activity against the above types of
bacteria, whereas compound (3e) had
no activity against all bacteria used.

activity data of four  compounds
representing both 1,3-oxazine
derivatives against five species of

Table (1): IR, NMR, spectral data for dipeptide amides (Comp. 1a-d)

1
Comp m.p. =0 NHI.j{.fcm "H NMR ppm
No. °C . S| NH | OH solvent DMSO- dq
amide I | amide II
la 5754 1675 1640 3200 i 3.6 (s, 4H)2CH,, 4.1(b, 2H) NH,,
(s) (m) (b) 8.5(b, 3H) CONH, CONH..
2.9 (d, 2H)CH,Ph, 4.5(m, 3H)CH,CH2,
1b 118-120 1(630 1(?1;5)0 3(2b5)0 - 4.9(b, 2H)NH,, 7-7.3 (m, SH)Ph,
7.9 (b, 3H)CONH,CONH,.
2.7 (d, 2H)CH,Ph, 3.3 (m, 3H)CH,CH,,
lc 215-217 1(687)0 1(?;’)5 3(3b0)0 3(4b0)0 3.8 (b, 2H)NH,,0H 6.4-6.7 (m, 4H)Ph,
7.6 (b, 3H)CONH,CONH..
1.2 (m, 2H)CH,, 2 (m, 5H)CH,,CHj3,
1d Oily 1(630 1(?::)0 3(2b(;0 - 2.6 (m, 3H)CH,CH,, 4 (b, 2H)NH,,
4 (b, 3H)NH,, 7.2 (b, 3H)CONH,CO -NH,.
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Table (2): IR, NMR, spectral data for compounds (2a-d and 3a-e)

I.lR.cm*

Comp.| m.p. — 'H NMR ppm
No. °C C=N | C=C |4C=0 | 5C=0 C._O , NH .def NH solvent DMSO- dg
amide I amide II
136- | 1585 | 1630 | 1710 | 1755 | 1680 1650 | 3300 | >2(&4H)2CH,, 4.4(b,1H)NH,
Bl | e o e @ | | SHG)CH,
7(b.3H)CONH.CONH,
2.3 (d.2H) CH,Ph, 3.2(m, 3H)
1600 | 1630 | 1720 | 1750 | 1680 1650 | 3350 | CH-CH2 4 (b, 1H) NH,
2 | 287200 | 10| (RO o | 596 m=ch,
7 (m., 5H) Ph, 7.7 (b, 3H)
CONH,CONH,
1300 | 23 (d. 2H) CHPh, 35 (m,
1590 | 1640 | 1730 | 1765 | 1680 1660 | (b) | -1 CH.CHz, 3.9 (b, IH)NH,
2 | 142144 | P01 IO AP0 AT OD T oms00| 61 (& 1H) =CH. 68-7.1 (m,
& |4 Ph 750, 3H)
CONH,CONH,
12 (m, 2H) CH,, 2(m, 5H)
1600 | 1635 | 1720 | 1760 | 1685 1660 3320 | CH2CHs, 4(m, 3H) CH.CH,
20 134137 | (00 110N AR o |+6 0 DN
6.1 (s, IH) =CH, 7.2(b, 3H)
CONH,CONH,
3.4 (b, IH)NH,
3a | 255 dec. 1(?)0 1(65)5 1(715)0 1(1,5)0 ; 3?b7)0 6.1 (s, 1H) =CH, 8.3(b, 3H)
CONH.CONH,
| ssop | 1610 | 1640 | 1715 | 1750 ] (SH)2580| 4.9(b, IH)SH, 5.3(s, 1H)=CH,
() (m) (s) Q) (b) 5.8 (s, IH) =CH
1590 | 1630 | 1715 | 1750 5.5 (s, 2H) 2 =CH, 6.1 (s, 1H)
3¢ | 117-120 ] ]
©) (m) O] ©)] =CH
d | leatee | 1605 | 1630 | 1720 | 1765 ] 3290 | 2.1(b,IF)NHL, 3.1 (1, 2H)CHL,
w | ) | m | m) (b) | 3.3(t,2H)CHa, 5.8(s, 1H) =CH
1590 | 1650 | 1710 | 1750 ] |31 (t, 4H) 2CH,, 3.6(t, 4H)
e 252dec | ol g | (9 | (m) 2CH,, 5.8 (s, 1H) =CH
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