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Abstract

This research includes synthesis of new heterocyclic containing (1,3-oxazepine) derivatives of 6- methyl 2-
thiouracil. The preparation process started by the reaction of 6- methyl 2-thiouracil with ethyl chloroacete to give
ethyl 2-((4-hydroxy-6-methylpyrimidin-2-yl) thio) acetate (1). Compound (1) reacted with hydrazine hydrate to
give 2-((4-hydroxy-6-methylpyrimidin-2-yl)thio) aceto hydrazide (2). That reacted with various substituted
benzaldehydes in the presence of glacial acetic acid as catalyst in absolute ethanol to obtain new Schiff bases
derivatives (3-11). The new 1,3-oxazepine derivatives [12-38] were obtained from treatment of each new Schiff
bases derivatives (3-11) with each (phthalic anhydride ,maleic anhydride and succinic anhydride) respectively.
Newly synthesized compounds were identified via spectral methods; their [FT-IR and some of them by 'H-
NMR, “C-NMR] and measurements of some of its physical properties. Furthermore some of the new
compounds were screened for their antimicrobial activity against four strains of bacteria —ve (Escherichia coli
and Kklibsialla) and +ve (Bacillus and Staphylococcus aureus). Most of the tested compounds show significant
antibacterial activity.

Keywords: 6- methyl 2- thiouracil, shichff bases, 1,3 oxazepin derivative, antibacterial.

1-Introduction

The development of simple synthesis route to widely application Among the wide Chemical derivatives are
used organic compounds ring, using readily available a hetero polymer which have activity and
reagents is one of the main objective of organic effectiveness against cancer they also have effective
synthesis, Nitrogen heterocycles are of a special against fungi and bacteria, found that some oxazepine
interest because they constitute an important class of derivatives are considered a medical drug against the
natural and non-natural products, many of which disease.[14-17]

exhibit useful biological activities, one—pot efficient 2-Experimental

synthesis of heterocyclic derivatives, may permit the 2.1- Materials and Instruments

development of novel therapies for the treatment of Chemicals used in this work are supplied from BDH,
epilepsy, pain and other neurodegen disorder.[1] Fluka, Merck and Sigma Aldrich companies and used
The literature indicated that Pyrimidine's are  without further purification. Melting points were
important component of nucleic acids and they have uncorrected and registered via digital Stuart scientific
been used as building blocks in pharmaceuticals and SMP3 melting point device. FTIR spectra of the
possesses a broad range of biological activity like compounds in the (4000-600) cm™ spectral range
thiouracil for the synthesis of antiviral, antineoplastic, were recorded on SHIMAZU FTIR-8400 Fourier
antibacterial and antifungal agents. [2-4] Similarly, transform Infrared spectrophotometer using KBr

the related thiouracil derivatives are potential discs. 'HNMR and * CNMR spectra were recorded on
therapeutics as antiviral, anticancer and antimicrobial 23ar 500MHz instrument using TMS as internal
agents.[5-7] For example S- alkylation products have reference and DMSO-d° as a solvent. The rotary
been recently reported as a novel antibacterial evaporator was used to evaporate the solvents.

cytotoxic agents.[8-9] Thiouracil derivatives are 2. 3- General Procedures

associated with a number of biological activities. 2. 3. 1- Synthesis of ethyl 2-((4-hydroxy-6-
Also, it was with great interest that specifically methylpyrimidin-2-yl) thio) acetate (1). [18]
functionalized S- are alkylated thiouracil may possess A mixture of 6- methyl 2-thiouracil (2 g, 0.014 mol),
specific biological properties including inhibition of dimethyl formamide (DMF) (30ml) and triethyl
bacterial. [10] Schiff bases bearing aryl groups or amine (2ml) was cold at room temperature with
heterocyclic residues possess excellent biological stirring for (10 mint). Ethyl chloroacete (1.50ml.
activities are considered compounds for prepared 0.014mol) was added dropwise and the reaction
from thiouracil derivatives have an impact effective mixture was stirred for (2h.). Then, it was heated at
in stimulating the high efficiency of the thyroid gland (70- 80) C° for (8 h.) The reaction mixture was
in overlap with the synthesis of thyroxin as a poured into ice water. The solid product was filtered
thionamide anti-thyroid drug for the treatment of off, washed with sodium bicarbonate (5%) then, with
hyperthyroidism. [11-13] water. The obtained product was recrystallized from
Oxazepine (benzodiazepine) derivative introduced in ether. As white crystals, yield 75% m.p (123- 125)
1965 for use in relief of the psychoneuroses  C° Physical properties of the product IR data see
characterized by anxiety and tension. Oxazepine table -1.

compounds have medical and biological important 2.3.2- Synthesis of 2-((4-hydroxy-6-methylpyrimidin -
and they have medicinal and pharmaceutical 2-yl) thio) acetohydrazide (2).[19]
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Compound (1) (1g, 0.004mol) was dissolved in
absolute ethanol. (20ml) and hydrazine hydrate (99%,
2ml) was added to the mixture with stirring. The
reaction mixture was refluxed for (5-7 h.). The
resulting solution was cooled, filtered and
recrystallized from ethanol. As off white crystals,
yield 60% m.p (238- 240) C°. Physical properties of
the product IR data see table -1.

2.3.3- Synthesis of Schiff bases N'-(argiomethylene)-
2- (( 4- hydroxyl - 6 — methylpyrimidin — 2 - yl) thio)
acetohydrazide (3- 11). [20-21]

A mixture of compound (2) (2.14 gm., 0.01 mol),
aromatic aldehydes (0.01mol) in absolute ethanol
(25) ml and (3-5) drops of glacial acetic acid was
refluxed in water bath for about (5-6 h.). The excess
solvent was concentrated under reduced pressure.The

ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 — 1726 (On Line)

crude product was dried, recrystallized from
chloroform (scheme 1).The Physical properties of
compounds (3- 11) IR data see Table -2.

2. 3. 4- Synthesis of (R)-N-(3-argio-1, 5-dioxo-1, 5-
dihydrobenzo[e] [1,3] oxazepin — 4 (3H)-yl) — 2 - ((4-
hydroxy-6-methylpyrimidin-2-yl) thio)acetamide (12,
21, 30). [22-24]

A mixture of imine compound (0.0008mol) (Schiff
bases) and (0.0008mol) of (phthalic anhydride,
maleic anhydride and succinic anhydride) in (25ml)
Tetrahydrofuran (THF) was refluxed for (14- 16 h.)
with stirring. The solvent was removed under reduced
pressure. The crude product was recrystallized from
chloroform (scheme 1). The Physical properties of
compounds (12-30) IR data in table-3.

Table 1- Physical properties and FTIR spectral data cm™ of the synthesized compounds (1, 2).

Physical Properties Major FTIR Absorption cm™
com mp | Yiel v(C-H) | v(CH)
N.o. Structures oC Oi Color arom. aliph. v(C=0) | v(C=N) Others
OH v(O-H)
N o 123. 3454
1 H,C” "N~ ~S-CH,;-C—O0C,Hs 125 75 White 3002 2927 1739 1645 d(CHs3)136
1,
1467
OH v(NH,) asy.
(¢}
2 f Y I_H 2381 g T | 3055 | 2047 | 1658 | 1631 5333?2259
H;C” N S-CH,~C—N—NH, 240 White '
v(O-H)
3429

Table 2-Physical properties and FTIR spectral data cm-1 of the synthesized compounds (3- 11).

Physical Properties Major FTIR Absorption cm™
Com mp | Yiel v(C-H) | v(C-H)
N.o. Structures oC OdA; Color Arom. Aliph. v(C=0) | v(C=N) Others
/OH 0 v(NO,) asy.
N 1510,
3 L A 2288% o0 | OfN9 | 3103 | 2008 | 1674 | 1643 | sy.1320
H}C N S_CHzc_N_N_C \102 V(O'H)
H 3431
OH
Z N (0}
f , I H 190- Yello v(C-Br)
4 | uc \NAS_CHZC_E_N%_@BT 192 90 3086 2841 1662 1604 610
OH OH
K} (If - YUl 340 Yello v(0-H)
N '_I I N\ § i
5| ey s—CHZC-E-h—C @@N-N-C-IC{—S*N 01, 342 88 3033 2867 1670 1589 3450
OH
AN (lf ; v(C-N)
[ H CH 158- Yello 1363
6 | e \N)\S”CHZ'C“H'N=(IT @N‘CH] 150 85 3116 2921 1664 1606 v(O-H)
; 3411
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v(O-H)
i 3190
113- off
7, Cf )\S_CH2 C—N—N—cO. q115 | 80 | white | 3102 | 2819 1666 1604 C()cizs42
1276
c-0-
O~CH, c1111,
8 f s b NN ; 140- 1 g5 | OFf | 3539 | 2043 | 1662 | 1604 1207
2 0 " 142 white 5(CHa)
' 1357, 1454
OH
ZN (0] NO, v(NO,) asy.
H 130- Yello
9 o U 87 3097 | 2962 1643 1589 1523
H;C S-CH, C-N-N=C )
CTN T H \|/ 132 w sym. 1354
f ? n Moo off Vgg_H)
| . - 75
10 | g e sty on- N_C< Vo2 | 8 | white | 3047 | 2858 | 1670 | 1610 | el
H 752
OH
£y 8 ! gy
I 188- Yello 4
ST X o, C-N N OO -, 190 90 o 3006 | 2933 1666 1604 (O=C)
1514
Table 3-Physical properties and FTIR spectral data cm™ of the synthesized compounds (12- 38).
Physical Properties Major FTIR Absorption cm™
Com ~ ~ — —
o S T I (@) z o
- Structures S |2x| 2 S 6 S& 8 & £
No. > © > > ° = = ©
OH
O gy om N 1710 : v(C=C)
NN Cs Ay 120- 29 | Lacton | Yl | 1501 1465
12 %ﬁ)\@) e | 75 | Red 3031 o0 | 1668 1637 (O-H)
NoO, amide 3454
OH
O g Hy NOS 1712 vC-(C=0)-
N/NTC~S)'\N/ CH, 228 28 | Lacton 0,1180
3 - 3
13 Ad a0 | 68 | Red 3012 a1 | 1658 1635 voN)
155 amide 1238
Br
i,
~
o S—_-QN"\C‘H 8(CH3)
XA - :ﬁf Deep 1697 1363, 1471
X [ 1170- 29 | Lacton v(C=C)
e z TS 12 | 7t Ys\'l'o 3060 25 | 1668 16271 1404, 1512
(N]?I—_S © amide vC-(C=0)-
—_ 0)1132
OH
[e] N~
Q:l R B 198 29 | Lacton "
o -
15 P J\@NLH} oo0 | 66 | Red 065 | 53 | 6 | 15 | eon
g amide 1342, 1362
OH
R o_m B N 1701 V(O-H)
NT s CHs193-
16 qm T 3| so | wnite 3074 2o | bheon | 1604 v?gg)
O)\C .
O oH amide 1222
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OH
R w2 1710 v(O-H)
17 by ‘158 | o off 3025 29 | Lacton | o 3193
IS O(f@o,cus 160 white 25 | 1658 v(C-0)
CH, amide 1282
OH
R m o S 1699 v(NO)asy.
N~ 3 °sT TNT gHs175- Yello 29 Lacton 1523,
49 O)ﬁ 177 | 8w 3024 58 | 1681 | %3 | oym. 1353
< o.N amide
OH
g wom NS 1716 v(C=C)
N7 ST TNT CH; 195- Off 29 Lacton 1598
1z : ; Oﬁ 197 | 8 | white 3004 20 | 1697 | 1922 | ogpoH)
O yo amide 757
OH
@ H H, N =S
NS 170. : 29 (¢0-0)
20 ) 80 | White 3089 1689 1600 | asy. 1255,
PR 172 74 By
o-CHa sym.
OH
£ 4§ M N 1703 N0y
/N7 O TST TN CHspsg. Orang 29 | Lacton VIRD2) asy.
21 ;: )\@) 260 88 e 3070 37 1674 1641 ‘ ?n51103,36
© NO, amide ym.
OH
O H N~ _
J N’ET&S)LN/ CH; 200- 29 | 1708 V(lcégg)
22 o )\@) 0 | 75 | Red 3089 % | Lacton | 159 o)
o . 3460
=t = o
_ S 3(CHs)
< T o3 1334, 1438
L o 1699 (C=0)
| —< > [T 240- Yello 29 | Lacton
23 ':: <5 N 4y | 8 3028 1629 | 1488, 1558
o gt QRS w 54 | 1662 V(C-(C=0)-
\ng——s hd amide 0)
. 1224
OH
(@] N~ X
I < A i | 1703 Vv(N-H)
4 e * 160- 29 | Lacton 3396
24 o*@ . 2 | 60 | Red 3020 o | 162 | 1% | e
O 3 -
N i amide 1338,1367
OH
B o 1701 3419
N~ ST N - .
5 | ¢ \(l)l/ ’ 11%% 70 | White 3028 ég Llag;%” 1641 VSGS)
d Ob amide v(C=C)
OH 1622
OH
R_m_# W3 1703 v(O-H)
7 N7 ST NT Sy Off 29 | Lacton 3415
26 o o 74 ! 3003 1620
T _cH, 217 white 39 | 1668 v(C-0)
eu, O amide 1278
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OH
o NS
H o |/\/[ 1714
_N C. =
/N7 s7NTCH; 138 Yello 29 | Lacton V(NO2)asy.
27 5 o0 | 80 o 3033 e | 1703 1645 1519,
s amide sy.1346
O,N
OH
o S
N_e /N“\/:L 1699 v(C-0)
28 J N ST "NT CHs 185- 7 Off 3039 29 Lacton 1596 1265
Oﬁ 187 White 48 | 1641 00p(OH)
O o amide 763
OH
2 u m )N,\’j 1704 v(C=C)
29 74 N~ 3 TsST "NT CH 180- 77 Off 3079 29 Lacton 1643 1600
O*@i’ 182 White 58 | 1662 v(O-H)
O o-CH; amide 3423
OH
I H H, N ==
N c_ A
N~ =S N~ CH -
30 CL T 300D | 65 | Brown | 3065 | 22| 1649 | 1610 | VO
o 25 3458
© NO,
OH
2 oM NS 1701 vC-(C=0)-
31 NT g TsST TNT CHs218- 75 Yello 3086 29 Lacton 1602 0)1186
O)\QO 220 w 83 | 1645 oop(Br)
© Br amide 634
[aa) =
2T
—<
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OH
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& © _CH, 212 29 1647 v(C-N)
N amide 1334,1367
OH
S
o B 23 )N,\ D 1701 v(O-H)
2 NTUNrTIsTUONTCHa203- | Lo | Off 2028 29 | Lacton | o0 3461
O*@? 205 white 31 | 1639 v(C-0)
le] oH amide 1236
OH
£ a3 2, 1697 v(C=C)
- gk NN 2200- | Lo | Yello 3022 29 | Lacton | o0 | 15081419
o JD\ CH; 202 w 47 1637 v(C-0)
oo © amide 1207
OH
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OH
O uy H, I\II/\/L Vg;‘;;)
”NTC\S)\N/ CH3 240 Deep 29 | 1677 (O-H)

N 3240- , v(O-

37 I 2ip | 80| vello 3060 21 90k | 102 o
g ° v(C-0-C)

HO 1199

OH

S -0O-
R ou_m Y G20

38 NT ;ST N e g, Off 3007 | 29| &N e | scH
O)\©O\ 222 White 31 | 1635 (1)

(@) o-CHs amide 1491
3- Anti-bactrial activity test [25] which was previously inoculated with the

The test was performed according to the disk
diffusion method. The cup plate method using
nutrient agar medium was employed in studying the
antimicrobial activity of the prepared oxazepines
against four strains of bacteria some of the
synthesized compounds were tested against two strain
—ve bacteria (Escherichia coli and klibsialla) and two
strain gram +ve (Bacillus and Staphylococcus
aureus). DMSO was used as sample solution, sample
size of all compounds was fixed at (0.1 ml) and the
used concentration for all tested compounds was 100
pg/mL. Using a sterilized crok borer cups were
scooped out of agar medium contained in a petridish

microorganisms. The test compound solution (0.1 ml)
was added in the cups and the petridishes were
subsequently incubated at 37°C for 48 hrs. DMSO as
a control.

Zones of inhibition produced by each compound were
measured in mm and the results are listed in Table
(5).

4-Results and Discussion

The synthetic sequences for preparation of series of
new N- dihydrobenzo [1,3] oxazepin) -2-((4-hydroxy-
6-methylpyrimidin-2-yl)thio) acetamide as in scheme
-1.

OH

(o]
fl\N C1-CH,C-OC,H
| 3
\N/I\S”DMF

H;C

Q
el
H;C,
H;C
'O~N+C) HO

OH
Fa B
-
H;C \N/I\s—-cHzg-()(‘sz EtOH, 6h. reflux  1,c

H,N-NH, H—O
. e ?
~N S—CHzc—H—NHZ

2)

(30-38)

o
!’
H,C

scheme -1.

4-1- Synthesis and Characterization

Current study reports the devoted towards the
research and development of highly efficient
heterocyclic molecules of new the seven-membered
heterocyclic 1, 3-Oxazepine derivatives were
synthesized by different substituent basing on
thiouracil ring. The key intermediate used in the

synthesis of the desired Oxazepine (12- 38) was
compounds new Schiff bases (3-11). It's were
synthesized by a multi-step reaction sequence,
starting from 6-methyl 2- thiouracil which introduced
in reaction with ethyl chloroacetate in the first step
producing uracil thioester (1). Reaction of compound
(1) with hydrazine hydrate 99% under reflux
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conditions gave the corresponding acetohydrazide (2)
which on treatment with condensed with various
aromatic aldehydes in ethanol in the presence of
glacial acetic acid as catalyst to yield the Schiff bases
(3-11). Were introduced in reaction with different
cyclic anhydrides including phthalic, succinic and
maleic anhydride, producing the new target
heterocyclic ring derivatives (12-20), (21-29) and
(30-38). The synthetic route of the new compounds is
outlined in Scheme (1).

FT-IR, *"HNMR and “*CNMR spectra of the prepared
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As indicated in the Scheme (1) synthesis of
compound (3) involved three steps the first one was
performed by a nucleopilic attack of (SH) group in 6-
methyl 2-thiouracil on a-carbon in ethyl chloroacetate
because the halo group is good leaving group and
sulfur compounds are a good nucleophile thus, the
reaction is a typical of the substitution nucleophilic
reaction (SN2) of the thiol group followed by
elimination of HCI molecule , where the halo group
could be replaced easily in this reaction to get good
yield producing uracil 2- thioester (1) according to

compounds were recorded and found in full the mechanism in scheme (2). [26- 27].
agreement with the proposed structures.
OH Olnl
= "N . DMF S ;\
' "y 1 . s —
HaC” SN~ ~SH el Catls) ™ HsC \*s N(C>l1s)s
l'l
OH O
Ii
- =+ = N o Cl > CHa2-C—OC2Hs
€l MGHD: ey e s—cié—ocsns 4‘/
H
1)

Scheme 2- Mechanism of the prepared compound (1)

The structure of compound (1) was confirmed by
physical properties which are listed in Table (1). The
FTIR spectrum showed appearance of clear
absorption band at (1739cm™ ) due to v (C=0) ester
indicating success of ester formation and also the
disappearance of a v(S-H) at(2550-2600) cm™ while
v(C-H) for aliphatic at (2927, 2808) cm™. Bands at
(1145, 1296 cm™) 1654, (1195, 1150) cm™, 713, and
1396 cm™ due to v (C-O) ester, v (C=N), v (C-N), v
(C-9), and & (OH) respectively. Figure-1.

'HNMR spectrum of compound (1) showed triplet
signal at 6 = (1.21) ppm belong to (-CH,-CHj3)
protons, singlet signal at 6 = (2.09) ppm belong to (-
CHs) thiouracil protons, singlet signal at & = (3.96)
ppm belong to (-S-CH,-) protons, quartet signal at 6 =
(4.17) ppm belongs to (-O-CH»-) protons, singlet
signal at 6 = (5.99) ppm belong to (=C-H) Thiouracil
proton and singlet signal at § = (2. 13) ppm belong to
(-CHzs) protons. The proton (-OH) appearance singlet
signal at & = (12.51) ppm. Figure-2 and listed in
table-5. *C-NMR spectrum data of this compound
(1) figure-9 and listed in table-6.

In the second step compound [1] was introduced in
nucleophilic substitution reaction with hydrazine
hydrate leading to replace an ethoxy group with
hydrazino (NH-NH2) group producing the
corresponding acetohydrazide (2).

The FTIR spectrum of this compound (2) showed
disappearance of v (C=0) ester band and appearance
of clear absorption bands at (3332- 3259) cm™ due to
the asymmetric and symmetric stretching vibrations
of v (NH-NH2) indicating success of acetohydrazide
Formation. Other bands appeared at 1658, 1631, 690
and 3429 cm™ due to v (C=0) amide, v (C=N), v (C-
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S) and v (-OH) respectively is listed in table (1).
'"HNMR spectrum of compound (2) showed a singlet
signal at 8 = (4.51) ppm due to (-NH,) protons, & =
(3.31) ppm due to (S-CH,) protons, 6 = (2.02) ppm
belong to (-CHs) thiouracil protons, singlet signal at &
= (5.36) ppm due to (=C-H) thiouracil ring proton ,
singlet signal at &= (8.78) ppm due to (NH-NH,)
amide proton and singlet signal at 6= (12.03) ppm
due to(-OH).Table-5. *C-NMR spectrum data of this
compound (2) were listed in table-6.

In the third step the compound [2] was introduced in
reaction with various aromatic aldehydes were
condensed in absolute ethanol under reflux
conditions.The reaction proceed through nucleophilic
attack of amino group in the compound [2] on
electron-deficient carbonyl group in aromatic
aldehyde in the presence of a few drops of the
catalyst glacial acetic acid, and abstraction of water
molecule to produce the desired new Schiff-bases
derivatives in a good yield (Scheme-1) (3-11).

The formation of Schiff bases (3-11) were indicated
by the presence in its FTIR-spectrra of the
azomethine v (CH=N) stretching band at (1589-
1610) cm™, other absorption bands appeared at
(3190- 3434), (1643-1674) and 696 cm’due to v
(OH), v (C=0) amide and v(C-S) respectively. All the
spectrial data show disappearance the absorption of
the v (NH,) stretching band indicating success of
formation reaction as shown in table (2).The figure
(3) belongs to compound (11) of some them.

It is known that cyclization of schiff bases can be
introduced successfully in reaction with many
reagents through active imine groups.The synthesis of
new seven-membered heterocyclic compounds by
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using a pericyclic reaction between new imines as
two-membered components, with cyclic anhydrides
are (phthalic anhydride, maleic anhydride and
succinic anhydride) as five-membered components.
Pericyclic reactions involve bond changes in a circle
of atoms. In Pericyclic reactions, bonds are made or
broken in a concerted cyclic transition state
(T.S).This means that there are no intermediates
formed in the course of the reaction. [28]
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Process based on principle of conservation of
molecular orbital symmetry between the reaction
components during the reaction proceeding which is
leading to a cyclic transition state corresponds with
the arrangement of participating orbitals.Concerted
reaction means that breaking and formation of bonds
occur simultaneously via a single transition state and
there is no intermediate in the process. The
mechanism of the pericyclic reaction for the synthesis
1, 3-oxazepine ring shown in scheme (3).[29].

| =
= — e W0 et
- - o : .
+ = = | O------ C=0 | ——=
o 1 =C p o
()Uo o=c / e T
(T.S)

Scheme-3 Approximate transition state geometry for maleic anhydride addition to imine group

Cyclization of compounds (3-11) in THF with
(phthalic anhydride, maleic anhydride and succinic
anhydride) to obtain oxazepine derivatives [12-38]
respectively by scheme-1.Which identified via FTIR
spectra, which shows results in table-3. All the
spectral data showed clear absorption bands at (1681-
1751 cm™) attributed to the v (C=0) for lactone and v
(C=0) lactam groups in oxazepine ring bands at
(1625-1697) cm™. The strong absorption broad bands
at (3230- 3461 cm™) for v (O-H) group which overlap
with absorption v(N-H) group, on the other hand the
v(C=N) inside thiouracil ring showed absorption at
(1573- 1643 cm™). Other bands appeared at (1134-
1278) cm™ due to v [C-(C=0)-0], the v (C=C)
aromatic of benzene ring at (1406-1521) cm?, the
weak absorption band at (634- 702) cm™ duo to v (C-
S) and the two The two weak absorption bands at
(1367, 1483) cm™ due to the & (C-H) aliphatic of
methyl group. As shown in figure (5, 7).

The *HNMR spectrum of compound (15) showed
singlet signal at 8= (2.06) ppm due to (-CHs) protons,
singlet signal at 6= (2.99) ppm due to (N-(CHs),)
protons, singlet signal at 6= (4.23)ppm due to (S-
CH,) protons, singlet signal at 6=(5.43) ppm due to
(=C-H) thiouracil ring proton, multi signals at
5=(6.68- 8.02)ppm due to aromatic rings protons,
singlet signal at 6=(8.31)ppm due to (-N-CH-O)
oxazepine ring proton, besides to these a singlet
signals appears at 6=(10.87) ppm , 6=(12.83)ppm due
to (C=0O)N-H) amide proton and (-OH) proton, figure
-4 and listed in table-5. **C-NMR spectral data of this
compound (15) were listed in table-6.

'HNMR spectrum of compound (18) showed singlet
signal at = (2.07) ppm due to (-CHs) protons, singlet
signal at &= (4.21)ppm due to (S-CH,) protons,
singlet signal at 6=(5.53)ppm due to (=C-H)
thiouracil ring proton, singlet signal at 6=(8.45)ppm
due to (-N-CH-O) oxazepine ring proton, multi
signals at 6=(6.79- 7.99)ppm due to aromatic rings
protons, besides to these a singlet signals appears at
&=(8.71)ppm, 6=(12.60)ppm due to (C=0)NH) amide
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proton and (-OH) proton, table-5. **C-NMR spectrum
data of compound (17) were listed in table-6 and
figure-10.

The *HNMR spectrum for compound (24) showed
singlet signal at &= (2.07) ppm due to (-CHs) protons,
singlet signals at 6= (2.92, 3.57) ppm due to (-N-
(CHa),) protons, singlet signal at 6= (4.07)ppm due to
(S-CH,) protons, singlet signal at 6=(5.50)ppm due to
(=C-H) thiouracil ring proton, singlet signal at
8=(6.19, 6.66)ppm due to (H-C=C-H) oxazepine ring
protons, multi signals at 8=(6.93-7.95)ppm due to
aromatic ring protons, singlet signal at 6=(8.15)ppm
due to (-N-CH-) oxazepine ring proton, besides to
these a singlet signals appears at 6=(9.63)ppm, 6=
(11.57)ppm due to (C=0O)NH) amide proton and (-
OH) proton, table-5.

The product is also identified by the ‘HNMR
spectrum of compound (26) which shows singlet
signal at &= (2.07) ppm due to (-CHs) protons, singlet
signal at = (3.77) ppm due to2(O-CHj) protons,
singlet signal at =(4.05)ppm due to (S-CH,) protons,
singlet signal at 6=(5.50)ppm due to (=C-H)
thiouracil ring proton, singlet signal at 6=(6.24,
6.45)ppm due to (H-C=C-H) oxazepine ring protons,
signals at =(6.68-7.67)ppm due to aromatic rings
protons, singlet signal at =(8.13)ppm due to (N-CH-
O) oxazepine ring proton, besides to these a singlet
signals appears at 6=(8.34)ppm , 6= (12.21)ppm due
to (C=0)NH) amide proton and (-OH) proton, figure-
6 and listed in table-5. **C-NMR spectral data of these
compounds (22, 26) were listed in table-6.

The *HNMR spectrum for compound (33) showed
singlet signal at 8= (2.06) ppm due to (-CHs) protons,
singlet signal at 6= (2.42, 2.51) ppm due to (-CH, -
CH,-) oxazepine ring protons, singlet signal at
5=(2.96)ppm due to (N-(CHs);) protons ,singlet
signal at 6= (3.36)ppm due to (-S-CH,) protons,
singlet signal at 6=(5.46)ppm due to (=C-H)
thiouracil ring proton, multi signals at 8=(6.70-
7.69)ppm due to aromatic ring protons, singlet signal
at 6=(8.05)ppm due to (-N-CH-O) oxazepine ring
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proton, besides to these a singlet signals appears at
5=(8.50)ppm , &= (11.96)ppm due to (C=0O)NH)
amide proton and (-OH) proton,table-5. *C-NMR
spectral data of this compound (33) were listed in
table-6.

"HNMR spectrum of compound (37) showed showed
singlet signal at 6= (2.04) ppm due to (-CHj;) protons,
singlet signal at 6= (2.41, 2.62) ppm due to (-CH; -
CH,-) oxazepine ring protons, singlet signal at 6=
(3.96)ppm due to (S-CH,) protons, singlet signal at
8=(5.46)ppm due to (=C-H) thiouracil ring proton,
signals at &=(6.77-7.72)ppm due to aromatic rings
protons, singlet signal at 6=(8.02)ppm due to (-N-
CH-O) oxazepine ring proton, besides to these a
singlet signals appears at 6=(9.88, 11.96)ppm, &=
(11.68)ppm due to 2(-OH) protons and (C=0)NH)
proton. See figure-8 and table-5. *C-NMR spectrum
data of compound (37) were listed in table-6 and
figure-11.
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4.2- Anti-bacterial activity

The results of antibacterial activity are listed in table-
4. Antimicrobial activity of the synthesized oxazepin
were examined against four strains of bacteria each
test compound was dissolved in DMSO to prepare
stock solution from stock solution different
concentration  (50,100,150) ppm of each test
compound were prepared. The results referred to, that
all synthetic compounds possess weak, moderate and
strong activity against certain types of bacteria; it
indicated that compounds (20, 37) exhibited very
good activity against, S.aureus, Bacillus and E.coli,
Klebsialla pneumonia. Compounds (13, 25, 31) are
also highly active against Bacillus ,Staph. Aureus,
Klibsialla while the compounds (2, 26) possess weak
activity against types of bacteria. The rest of oxazepin
were found to be moderately active against the tested
organisms.

Table 4- Inhibition zones of antimicrobial activity for prepared compounds in mm

Com. | Conc. | Gram positive bacteria | Gram negative bacteria
No. Bacillus | Staph. Aureus | E.coli | Klibsialla
2 150 10 - - 11
100 - -
50 - - - -
150 15 12 10 -
13 100 10 11 10 -
50 - - - -
150 18 15 - 18
20 100 15 12 - 14
50 - - - -
150 12 - - -
25 100 14 -
50 - - - 12
150 - 12 - -
26 100 - - 12 -
50 - - - 12
150 14 - - 15
31 100 10 - - 14
50 - - - 10
150 17 16 37 -
37 100 12 13 14 -
50 - - - 14
DMSO | 150 - - - -
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Table-5 'H-NMR spectral data (5 ppm) for some synthesized compounds

Com No Structures Chemical Shift (6 ppm) | No. of Protons Group
1 OH 1.21 3 -CH,-CH,

H AN 2.09 3 -CH;,

1,7 SN S-CHy~C—0~CH,~CH, 3.96 2 -S-CHy-

417 2 -O-CH,-

5.99 1 -C=H

1251 1 -O-H

2 OH 2.02 3 -CH;,
HfN 0 3.36 2 -S-CH,-

SN i 451 2 -NH,

H,C” N”S-CHy-C=NH—NH, 5.36 1 -C=H

8.78 1 -NH-NH,

12.03 1 -OH

15 on 2.06 3 -CH,
R w_m ) 2.99 6 N-(CH2

N~ 3 TST UNT CHs

qm . 4.23 2 -S-CH,-

S Ob o, 5.43 1 =C-H
N, 6.68- 8.02 8 Avro.Protons

8.31 1 -N-CH-
10.87 1 (C=O)NH-

12.83 1 -OH

18 OH 2.07 3 -CHs
g m om e 4.21 2 -S-CH,-

qm ) wgc\s*g% 5.53 1 =CH
S Ob 6.79- 7.99 8 Aro.Protons

O,N 8.45 1 -N-CH-
8.71 1 (C=O)NH-

12.60 1 -OH

24 HLC CHy 2.07 3 -CH,
on 2.92,357 6 -N-(CHa),
S @H 4.07 2 -S-CH,-

H;C SN~ s~ O N7 Q 5.50 1 =C-H

T Ao 6.19, 6.66 2 HC=CH
6.93- 7.95 4 Aro.Protons

8.15 1 -N-CH-
9.63 1 (C=O)NH-

11.57 1 -OH

26 0-CH, 2.07 3 -CH,
oH @ CH, 377 6 2(-0-CH,)

AN Y 4.05 2 -S-CH.-

HC\NJ\S/EZ\WE\E o 5.50 1 =C-H

5 OUO 6.24, 6.45 2 HC=CH
= 6.63- 7.42 3 Aro.Protons

8.12 1 -N-CH-
8.34 1 (C=O)NH-

12.21 1 -OH

33 HSC\N,CHs 2.06 3 -CH;
on 2.42, 251 4 -CH,-CH,-

AN oy e 2.96 6 -N-(CHa),

Hye SN g~ C N Q 3.36 2 -S-CH,-

o ok 0 5.46 1 =C-H
6.70- 7.69 4 Aro.Protons

8.02 1 -N-CH-
8.50 1 (C=O)NH-

11.96 1 -OH

37 OH 2.04 3 -CH,
P 2.41,2.62 4 -CH,-CH,-

L M p oy o 3.96 2 S-CHy

ENTST N R 5.46 1 =C-H
o o"\)= 6.77-7.72 4 Aro.Protons

8.02 1 -N-CH-
11.68 1 (C=O)NH-

9.88,11.96 2 2(-OH)
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Table -6 **C-NMR spectral data (ppm) for selected compounds.

(thm. Structure B CNMR Spectral data(®ppm)
OH
q U\%N o 14.01 (C1); 60.92 (C2); 170.91 (C3); 32.30 (C4); 106.21-168.56
| _ .
H39C S\N/;\S—%Hzlcé—o—cz].[z_?ph (C-5, 6,7, 8); 23.05 (C9).
OH
2 SEN ? 170.01 (C1); 40.08 (C2); 99. 80-157.05 (C3,4,5,6) 23.38 (C7)
HAC QN 3 S/CHZ*CI—NH—NH2 ' e e ' T ' '
c
15 IV G o SRR NP 2297 (C1,2021); 101.16- 14518 (C2,3, 4,589,10
T A ,11,12,13,14,15,16,17,18,19,20,21); 151.16-168.51 (C6,7,22).
- OH
10, 9 o H 1\: BN
- . L NG =Ran, | 2297-61.09  (CL6,23,24); 97.73- 16754  (C2,345,9,
i CH ‘ 10,11,12,13,14,16,17,18,19,20,21,22) : 168.04-188.92 (C7,8,15).
Hzcz‘; 31 e
OH 22.42-100.75 (C1,6,12); 111.98- 162.98 (C2,3,4,5,9,
O N 3
o R e TR | 1013141516,
22 0l A 8 T 117,18) ; 166.77-189.74 (C7,8,11).
S 13 17
o WL M e TR 25.43-67.53 (C1,6,19,20); 97.75- 158.76 (C2,3,4,5,9,
DA ‘ 10,13,14,15,16,17,18) ; 162.16-166.74 (C7,8,11).
2 e C;;A 22.97-71.91 (C1, 6,9,10,19,20); 82.02- 164.29 (C2, 3, 4,5,
e G HITES 12,13,14,15,16,17,18) ; 173.39-190.02 (C7,8,11).
H (: N /\[,Or MO
.
oH l7|6 15
s e E@ 22.72- 66. 98 (C1, 6,9,10); 96.11- 162.39 (C2,3,4,5, 12,
me? SNTSTENTT 13,14,15,16, 17,18) ; 163.78-173.75 (C7,8,11).
oo%\j
§i :
; : ‘
Li gés : ‘ i :
< (1 & 18N
2 " .",”“[ P ] al i §

Figure -1 FT-IR spectrum of compound (1)

77



Tikrit Journal of Pure Science 22 (2) 2017

ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 - 1726 (On Line)

~cgr0-

eq. 10 pom: 390 130000 Mrs

Lo 6.300 O 5.0000
Hasemn 44822

D

E = ‘EE §§ E
I I b Tt | |
OH
”fx 0
)I\ ]
H,C N S-CHy=C~0-CH,-CH,
i [

Figure 2 - 'HNMR spectrum of compound (1)
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Figure 5 - FTIR spectrum of compound (15)
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Figure 7 - FTIR spectrum of compound (26)
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Figure 9- >C-NMR spectrum of compound (1)
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