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Abstract:

In this work 2-mercaptobenzoxazole (2-MBO) (1), was prepared by using
homemade Auto clave .The synthesis involve treatment of 2-MBO with 2-chloro
acetyl chloride to give 2-chloroacetyl thio benzoxazole (2), the product was treated
with phenyl hydrazine to give 2-phenyl hydrazide acetyl thio benzoxazole (3). The
new derivatives (4-13) were synthesized by reaction of 2-phenyl hydrazide acetyl
thio benzoxazole (3) with different aromatic aldehydes in the presence of acetic
acid. The compound (2) was treated with hydrazine hydrate to give product (14)
then treated with different aromatic aldehydes in the presence of glacial acetic acid
to give Schiff bases derivatives (15-24). Structure of all the prepared compounds
confirmation were proved using (FT-IR), (*H-NMR), (*C-NMR) spectra and
elemental analysis (C .H .N.S) in addition to melting points.

Keywords: Benzoxazole, Phenyl hydrazine, Schiff's base.

JaolusSslil sy =2 (G Bl Gliidall (ary (addly judal

* G Al Ao ¢ dan) Cady dana

cGbadl ¢ dlakg ¢ ok Arala ¢ aglall BS ¢ e LaSl) 0l
L)
(Auto clave) Slea dbuls (1) cSyal) Jpmai & Cume (1) JibSslsrn 5iSe =2 pumn
72 had 2l JiuliplS -2 ge JsileSslaiusiSoe 2 dlelee ey sl Lllse giad)
58 i) ubhas Jid =2 el pibas Ji ge gl Alelea 656(2) JpilaSslsri sl syl
Jpanll LIl (sl 3gng dibidal) dsleg V) SlaleaiN) ae (3) @SHe desh i +(3) Joilssly
Gun o(14) Sy and S Gihael ge Josad (2) el Wl o(13-4) sa0al) cliiial) e
e Jsanll A @Al adls dsap A A5leg,¥) Glleal) pe Sl 1 alobee Sy
(FT-IR) Gilany 8yumnal) LSyl paen GaSIi Gl 435 (24-15) Cipdll aeld e il

leat¥) days ) Al (CH.NLS) jualiall 38 Jdailly (*C-NMR).('H-NMR)

Introduction

Chemistry of heterocyclic compounds is one of the leading lines of investigations in the organic
chemistry. Heterocyclic compounds are widely distributed in nature and are essential for life [1].
Biologically active benzoxazole derivatives have been known for long time, since they are the
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isosteres of naturally occurring cyclic nucleotides and they may easily interact with the biopolymers of
the organisms [2]. Benzoxazole (1) and Benzoxazole-2-thiol (I1) Figure (1) have been reported to
show a broad spectrum of biological activities [3]. such as antimicrobial[4] , anti-tubercular,[5] and
cytotoxicactivity[6-8] ,antileukemic ,[9] anti- helminthic, anticonvulsant [10],anticancer and
antimicrobial ,[11] antitumor[12,13], antitubarecular [14], , antifungal [15,16], antiulcer [17],
activities. Similarly 4-oxothiazolodines are also known to possess various biological activities[18-21].
2-Mercaptobenzoxazole, is insoluble in water, but is soluble in aqueous alkali and common organic
solvents; pka; = 6.58 and pka, = 11.46. This reagent has been recommended as an extraction
photometric reagent for some metal ions such as Os(I1) and Ru(lll). 2-mercaptobenzoxazole use a
good ionophore in construction of a copper (11)-PVC membrane electrode [22].
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Figure 1- Chemical structure of Benzoxazole (I) and Benzoxazole-2-thiol (11).

Experimental
Materials and Instruments

Chemicals: All chemicals used were of high purity as the manufactures supplied starting chemical
compounds were obtained from BDH, Sigma Aldrich, Fluka and used as received.

Instruments

Instruments were used: *H-NMR and **C-NMR spectra were recorded on Burker 300 MHz
instrument using DMSO-ds as solvent and TMS as internal reference, The FT-IR spectra in the
range (4000-200) cm™ were recorded as KBr disc on a Shimadzu FT-IR 8300 spectrophoto- meter,
elemental analysis (C.H.N.S) was carried out at the Ministry of Oil. The 2- MBO was prepared by
using the manufacturer domestic autoclave made from stainless steel with a capacity of 300 ml and of
12.5 cm diameter as shown below in figure -2.

Figure 2- The manufacturer domestic Autoclave.
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Preparation methods

1-Synthesis of 2-mercaptobenzoxazole (2-MBO) (1) [23].

2-Amino phenol (10.91gm, 0.1mole) was mixed with (100 ml) absolute ethanol and (0.1mole,
6.19ml) of carbon disulfide. The mixture was transferred in to Autoclave and was closed it very well
to insure getting a high temperature and pressure. This set- up was heated in a sand bath at 180 °C for
(6-8) hrs. The resulted mixture was placed in a beaker and added (7ml) of 10% Sodium hydroxide to
remove unreacted amine. Few drops of concentrated hydrochloric acid were added until the mixture
became acidic to precipitate thiol. The precipitate was filtered off and followed by addition of (7 ml)
25 % sodium carbonate .The filtered mixture was dried and recrystallized from ethanol. The physical
properties of compound (1) are listed in table -1.

2- Synthesis of 2-chloro acetyl thio benzoxazole (2) [24].

Equimolar of 2-mercaptobenzoxazole (1) (15.11g , 0.1 mol.) with chloroacetyl chloride (7.96 ml,
0.1 mol.) in chloroform (50 ml) and in the presence of trace quantities anhydrous potassium
carbonate was refluxed on a water bath for about 14 hrs. The solvent was removed by vacuum. The
residue was recrystallized from methanol. The physical properties of compound (2) are listed in
table -1.

3- Synthesis of 2-phenyl hydrazide acetyl thio benzoxazole (3) [25].

A mixture of 2-chloroacetyl thio benzoxazol (2) (22.76g, 0.1 mol.) and phenyl hydrazine (9.9 ml, 0.1
mol.) in 80 ml ethanol was stirred at room temperature for 2 days. The product was obtained by
leaving the reaction mixture dries in the air in a petri dish. The product was filtered off and
recrystallized from ethanol. The physical properties of compound (3) are listed in table -1.

4- Synthesis of 2-[5-substituted-5-hydroxy-4-phenyl aceto hydrazide] thio benzoxazole(4-13)
[25].

Equimolar of quantities of 2-phenyl hydrazide acetyl thio benzoxazole (3) (0.1mol.) and aromatic
aldehydes (0.1mol.) in (25 ml) of ethanol containing few drops of acetic acid was refluxed on water
bath for about 4-5 hrs. The product was obtained by leaving the reaction mixture dries in the air in a
petri dish. The product was filtered off and recrystallized from ethanol. The physical properties of
compounds (4-13) are listed in table -1.

5- Synthesis of 2- hydrazide acetyl thio benzoxazole (14) [24].

A mixture of 2-chloroacetyl thio benzoxazole (2) (22.76g ,0.1mol) and hydrazine hydrate (4.9 ml ,
0.1mol) in (50mL) ethanol were stirred at room temperature for about 5 hrs. After cooling the solvent
was removed under reduced pressure and the residue to offer the product .The solid precipitate was
filtered off and recrystallized from benzene. The physical properties of compound (14) are listed in
table -1.

6-Synthesis of 2- [a — ( Arylidine hydrazino ) acetyl ] thio benzoxazole (15-24) [26,27].

Equimolar quantities of 2- hydrazide acetyl thio benzoxazole (14) (0.1mol) and aromatic aldehydes
(0.1mol.) in (30 ml) of absolute ethanol and 3-4 drops of glacial acetic acid was refluxed on a water
bath for about 4-5 hrs. at (50 °C) . The solvent was removed under reduced pressure to offer the
product. The solid product thus obtained was recrystallized from ethanol. The physical properties of
compounds (15-24) are listed in table -1.
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Table 1- Physical Properties and Spectral Data of the Prepared Compounds (1-24).

Physical Properties

FT-IR spectral data of compounds cm™

Com. Structures
No. M. P. Color Yield% | v(N-H) | v (C=0) v (O-H) v (C=N) Other
°c (broad) Bands
0 101 Light- 73 3319 ; ; 1618 v (C=5)
1- (:[ >_SH Browne Tauto. 1280
N v (S-H)
2610
0 o
). @ />_S(§'CHZCI 112 Red 93 ; 1731 ; 1618 v (C-Cl)
N 786
0 (0]
3 C[ N—sCcuNuxmpy | Oily | Orange 84 3313 1670 - 1602 -
N 3207
. Oi >_SCCH2NHN ¢ oily | Browne 68 3232 1687 3310 1618 -
ot
0o 0 On
/>—SCCHZNHNC _
5. K N oily Black 50 3200 1691 3300 1623 -
0 0 O v (N=0)
Sym
6- @ />'SCCH2NH1\ C@Noz 63 | Dark-Red | 56 3225 1704 3301 1598 1521
\ Ph Asym
1336
OH v (N=0)
) Sym
7 {>/>‘ SCCH,NHN- CQ Oily | Brown 62 3280 1703 3320 1618 1531
Asym
1352
0o 0 OH
91 Browne 53 3240 1703 3313 1596 v (C-Br)
N @ />—SCCHZNHN c@» 616
B
0o 0 OH ( C,,OH)
I 74 Black 74 3220 1695 3385 1602 | v(C—H
N @ >—SCCHZNHV c@oﬂ 1710 2785
P (alde.)
o 9 ¢ ,
sy oily Red- 67 3260 1645 3360 1600 -
10- g Black 3320
N
Ph
0 ) | K
oily Dark- 66 3174 1666 3213 1598 -
11- Oi {%SCCHiy“T'ﬁ@OH Yellow 3225
‘ Ph
0 0 O
Il | /
. @/ SCCHzNH/V‘ﬁ@“ Oily Red 73 3238 1650 3463 1595 -
) \ M CH
0 0 OH
- @)—SCCHZNHI\ c@m} oily | vellow | 66 | 3230 | 1639 3320 1600 i
Ph
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14- 0 ,9 143 Light 83 3194 1635 1598 - Véyr: 2)
)—SCCH,NHNH, -Gray 3414
N

Asym
o O
I H
15- >——SCCH2NHN=C 198 Yellow 61 3220 1622 1573 1600
N

3317
0 0

16- @%SéCHzNHNE 240 | Yellow 56 3317 1618 1552 | 1652 -
N

0o e

(N=0)
17- [I}’SCCHzNHN=C@N°z 183 | Bale- 53 3440 | 1600 | 1558 | 1625 Sym
N H Yellow 1523

Asym
1355

o 2y -

- v (N=0)

18- O:N%SCCHzNHN—C@ 340 | Yellow 55 3282 1623 1558 | 1645 Sym
1519

NO, Asym
1346

0 ,p H
19- 1\{>’SCCH2NM=C Br 175 | Yellow 57 3328 1625 1583 1650 v(C-Br)

-Light 493

o & ! o
20- N%SCCWNHN:ﬁ CH 198 Green 71 3410 1622 1577 1606 v(C—H)

1699 2752
(alde.)

o ¢ H
21- N%SCCHzNHN'C 230 | Yellow 67 3421 1623 1571 1660 v (O-H)
3479

HO
o0 0 H
II |—|
22- @N%SCCHZNHN_C@OH 223 | Orange 59 3319 1608 1560 1593 v (O-H)

- 3338
Yellow

.
23- />—SCCH2NHN=C N 175 Red 65 3313 1612 | 1600 1651
N CHs

o 0

i
24- Oi}’SCCHzNHNﬁ@OCHs 163 | Yellow 69 3163 1624 | 1600 | 1671
N
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Results and discussion:
The reaction sequence for titled compounds is out lined in scheme -1.

OH
()im{2
Cs,

N
N sH
O>” M)
0]

]
K,CO; / Chloroform | CICH,CCl

N\>’ 0
SCCH,CI

2
C}&

Eon | NH,NH, H,0 NH,NHPh |Econ

0

0
N\ I (14) N b
)—SCCH,NHNH, \>»SCCH2NHNHPh G
0 0

Aceticacid / EtOH | Different aromatic aldehyde
Different aromatic aldehyde | Glacial acetic acid / EtOH (Absolute)

0 OH
N D N\>»SC//CH NHNCH-A
-Ar
Oi \>~Sé/CH2NHN:CH o =
|
o Ar Ph
(15-24) @13)

Ar =

HO

N(CHy), > ONoz
L, O

:

OH CHO

>

OCH; Br ;

oJole;
¢

Scheme 1- Preparation new series of 2-mercaptobenzoxazole.
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2-MBO was obtained from the reaction of 2-aminophenole with carbon disulfide in absolute ethanol
by using closed system. This method was selected because it gave 2-MBO in a good yield and high
purity [28]. According to the equation below:

O, (0]
OH Et OH Tautomeric SH
+CSy —————» S — /
N N
H

NH,

The structure of the compounds was confirmed from its melting point and FT-IR spectrum table -1,
the "H-NMR analysis table -2, **C-NMR analysis table-3 and the C.H.N.S analysis table -4.

The FT-IR spectrum of compound (1) showed clear absorption bands at (3319) cm™ due to v(N-
H); v(C-H) aromatic at (3068-3039) cm™; (1618) cm™ due to v(C=N) oxazole ring ; (1506,1446) cm™
due to v(C=C) aromatic ; (1280) cm™ due to v(C=S) ; (2610) cm™ due to v(S-H) and disappearance of
the two absorption bands at (3376,3305) cm™ which could be attributed to asymmetric and symmetric
stretching vibration (NH,) group of 2-aminophenole[29]. All details of FT-IR spectral data of
compound (1) are listed in table-1.

The reaction 2-mercaptobenzoxazole with 2-chloroacetyl chloride in alkali media (K,COj3) was used
to prepare the compound (2). The halo group in 2-chloroacetyl chloride is good leaving group and
sulfur compounds are a good nucleophile Thus, the reaction is a typical of the nucleophilic
substitution reaction of the thiol group [30].

The FT-IR spectrum of compound (2) showed the appearance of absorption bands at (2925, 2854) cm’
! due to v(C-H) aliphatic , absorption band at (1731) cm™due to v(C=0) while absorption band due to
v(C-Cl) at (786) cm™ ,these bands and others are shown in table -1.Then reaction compound (2) was
stirred with phenyl hydrazine to gave 2-phenyl hydrazide acetyl thio benzoxazole (3).

The purity and structure of compound (3) was confirmed by FT-IR spectroscopy indicated the
appearance of the characteristic absorption bands at (3313,3209) cm™ due to v(N-H) ,(1670) cm™
characteristics of strong band due to v(C=0) and there is also a band disappear v(C-Cl). These bands
and others are shown in table-1."H-NMR spectrum data of compound (3) showed singlet signal at &=
(4.22) ppm due to ((C=0)-CH,) protons, singlet signal at 5= (3.37) ppm due to (CH,-NH-NH) proton,
singlet signal at &= (6.53) ppm due to (NH-NH-ph) proton and multi signals at &= (6.68-7.78) ppm due
to aromatic protons.[31] *H-NMR Spectral data of compound (3) are listed in table -2 and showed in
Figure (3). ®*C-NMR spectrum data of compounds (3) showed signals at 8 = (34.60) ppm due to
((C=0)-CH2), 6 = (148.12) ppm due to (C=N) oxazole ring, & = (180.11) ppm due to (C=0) and
signals &= (109.93-131.18) ppm due to (C=C) aromatic [31]. **C-NMR Spectral data of compound
(3) are listed in table -3 and showed in figure -4.

The derivatives (4-13) were obtained through the reaction of 2-phenyl hydrazide acetyl thio
benzoxazole (3) with different aromatic aldehydes, Synthesis of compound (4-13) involved
nucleophilic attack [32] of amino group in compound (3) on carbonyl group in different aromatic
aldehyde. The FT-IR spectrum showed strong stretching bands at (3500-3200 cm™) broad belong to
v(O-H); (3150-3250) cm™ belong to v(N-H) and (1710-1639) cm™ belong to v(C=0). All details of
FT-IR spectral data of compounds (4-13) are listed in table -1.

After that reaction 2-chloro acetyl thio benzoxazole (2) was stirred with hydrazine hydrate to gave 2-
hydrazide acetyl thio benzoxazole (14).The FT-IR spectrum of compound (14) show a stretching
bands at (3414, 3317) cm™ belong to v (NH,) sym. and asym. bands, and disappearance of the
absorption band (786) cm™ due to v(C-Cl), as shown in table -1. ‘H-NMR spectrum data of compound
(14) showed singlet signal at 6= (3.97) ppm due to ((C=0)-CH,) protons, singlet signal at 6= (4.12)
ppm due to (CH,-NH-NH,) proton, singlet signal at 6= (2.40) ppm due to (NH,) protons and multi
signals at 3= (7.16-8.06) ppm due to aromatic protons. ‘H-NMR Spectral data of compound (14) are
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listed in table-2 and showed in figure -5."*C-NMR spectrum data of compounds (14) showed signals at
8 =(34.61) ppm due to ((C=0)-CH,), 8 = (141.84) ppm due to (C=N), 6 = (168.72) ppm due to (C=0)
and signals &= (104.78-127.29) (C=C) aromatic.**C-NMR Spectral data of compound (14) are listed
in table -3 and showed in figure -6.

The condensation reaction between 2- hydrazide acetyl thio benzoxazole (14) and different aromatic
aldehydes involved nucleophilic addition [33] of hydrazine compound to carbonyl group producing
which eliminate water molecule to afford the desirable Schiff's bases (15-24).

The FT-IR spectra of compounds (15-24) showed bands at (3163-3440) cm™ due to v(N-H); (1600-
1699) cm™ due to v (C=0); (1600-1552) cm™ due to v (C=N) oxazole ring ; (1671-1600) cm™ due to
v (C=N) Schiffs bases and disappearance absorption bands at (3414,3317) cm™ due to v(NH,) sym.
and asym. bands. All details of FT-IR spectral data of compound (15-24) are listed in table -1.
'H-NMR spectrum data of compound (22) showed singlet signal at &= (3.97) ppm due to ((C=0)-
CH,) protons, singlet signal at 6= (7.02) ppm due to (CH,-NH-N) proton, singlet signal at &= (7.24)
ppm due to (Ar-OH) proton, singlet signal at 6= (8.31) ppm due to (N=C-H) proton and multi signals
at &= (6.62-7.47) ppm due to aromatic protons. *H-NMR Spectral data of compound (22) are listed in
table-2 and showed in Figure (7).”*C-NMR spectrum data of compounds (22) showed signals at & =
(40.37) ppm due to ((C=0)-CH2), 6 = (160.24) ppm due to (HC=N-NH) , 6 = (180.21) ppm due to
(C=0) and signals &= (105.90-131.80) (C=C) aromatic."*C-NMR Spectral data of compound (22) are
listed in table -3 and showed in figure -8.

Table 2-'H-NMR spectral data (8 ppm) for compounds.

Comp. Compound structure 'H-NMR spectral data (8 ppm)
No.
0
3. I H 4.22(2H, S, (C=0)-CH,) ), 3.37 (1H,S, (CH2-NH-
C N =
©:N>\ /N \N/@ NH)) , 6.53 (1H, S, (NH-NH-ph) , 6.68 -7.78
o S Hj (9H, m, aromatic (Ar-H) ).
©[§>_Sj<’ u 2.40(2H,S,(NH,) protons), 3.97 (2H,S,(C=0)-
14- o NN CH,)), 4.12(1H,S,(CH,-NH-NH;)),7.16-8.06 (4H
H; m, Ar-H)

3.97 (2H,S, (C=0)-CH,) ), 7.02 (1H, S, (NH-

0
A
N
22- Ozo%s \N=ﬁ@—o+| N=CH)),7.24 (1H,5,(Ar-OH) , 8.31 (NH-N=C-H)

, 6.62-7.47 (8H,m, aromatic (Ar-H) ).
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Table 3- *C-NMR spectral data (8 ppm) for compounds.

Comp. Compound structure C-NMR spectral data (6 ppm)
No.

34.60(C13),
2 o 109.93-125.09 (C2,C3,C4,C5,C8.C9,C10),
3- 3@5\ /N 10 128.90-131.18 (C1,C6,C7),
oS T H e 148.12(C11),
180.11(C12).

34.61(C9),
2 0 Pow 104.78-118.19(C2,C3,C4,C5),
14 ’ @ >—s/§\9/N\ 122.97-127.29(C1,C6),
1o h N 141.84(C7),
J 168.72(C8).

40.37(C13),
124.96-131.80(C2,C3,C4,C5,C9,C10)

)& 9 10 105.90-123.54(C1,C6,C7)
/
@ g/ 10 Nt ol 130.01(C8),
0’ 2 H7T 8 148.24(C11),

"1 160.24(C14),
180.21(C12).

22-

Table 4- The C.H.N.S. analysis of some prepared compounds.

Calculate% Found%
Comp. Molecular
No. Formula C H N S C H N S
1- C;HsNOS 55.61 3.33 9.26 21.21 | 55.33 | 3.12 8.99 21.18

2. | CHCINO,S | 4748 | 266 | 6.15 | 14.08 | 46.98 | 256 | 615 | 14.01

3- | CiHEN;0,S | 6018 | 4.38 | 1404 | 1071 | 60.10 | 436 | 14.00 | 10.70

7o | CoHeN,OS | 5866 | 403 | 1244 | 712 | 58.32 | 399 | 12.21 | 7.09

11- | CpHeN;O.S | 62.69 | 454 | 997 | 7.61 | 6249 | 444 | 986 | 7.42

12- | CuHuNiOsS | 6427 | 539 | 1249 | 715 | 6411 | 563 | 1248 | 7.09

14- CoHoN;0,S | 48.42 4.06 18.82 1436 | 4831 | 4.01 | 1866 | 14.21

24 | CoHN;0.S | 5981 | 443 | 1231 | 939 | 5961 | 422 | 1221 | 9.22
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Figure 8- *C-NMR spectrum of compound (22).
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