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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), (
1
H-NMR), (

13
C-NMR) spectra and 

elemental analysis (C .H .N.S) in addition to melting points. 

 

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

 

 مركبتو  بنزواوكسازول -2تحضير وتشخيص بعض المشتقات الجديدة من 
 

 *علي أياد محسن، محمد رفعت احمد 

 جامعة بغداد ، بغداد ، العراق .قسم الكيمياء ، كلية العلوم ، 
  

 الخلاصة
( (Auto clave( بواسطة جهاز 1،حيث تم تحضير المركب ) (1)مركبتو بنزواوكسازول  -2حضر

 -2استيل كلورايد ليعطي كلورو  -2 مركبتوبنزواوكسازول مع -2معاملة  المصنع محليا. التحضير بتضمن
فنيل هيدرازايد استيل ثايو  -2لناتج مع فنيل هيدرازين ليعطي (،ثم معاملة ا2اسيتل ثايو بنزواوكسازول )كلورو 

( مع الالديهايدات الاروماتية المختلفة بوجود حامض الخليك للحصول 3(. ثم فوعل مركب )3بنزواوكسازول )
(، حيث 14( فعومل مع الهيدرازين المائي  ليعطي مركب )2(، اما المركب )13-4على المشتقات الجديدة )

ه هذا المركب مع الالديهايات الاروماتية المختلفة بوجود حامض الخليك الثلجي للحصول على يتم معامل
 ،(FT-IR( .وتم تشخيص تراكيب جميع المركبات المحضرة بمطياف )24-11مشتقات  من قواعد الشيف )

(1H-NMR(،)13C-NMR( والتحليل الدقيق للعناصر )C.H.N.S.اضافة الى درجة الانصهار ) 
 

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 (I) and Benzoxazole-2-thiol (II) 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; pka1 = 6.58 and pka2 = 11.46. This reagent has been recommended as an extraction 

photometric reagent for some metal ions such as Os(III) and Ru(III). 2-mercaptobenzoxazole use a 

good ionophore in construction of a copper (II)-PVC membrane electrode [22].  

 

 
 

Figure  1- Chemical structure of Benzoxazole (I) and Benzoxazole-2-thiol (II). 

 

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:
 1

H-NMR and 
13

C-NMR spectra were recorded on Burker 300 MHz 

instrument using DMSO-d6 as solvent and TMS as internal reference, The FT-IR spectra in the 

range (4000-200) cm
-1

 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 
o
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- [α – ( 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 
o
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). 

 
Com.                        

No. 

 

 

Structures 

Physical Properties FT-IR spectral data of compounds cm-1 

 

M. P. 
0 C 

Color 

 

Yield% 

 
 (N-H)  (C=O) 

 

 (O-H) 

(broad) 

 

 (C=N) 
 

Other 

Bands 

1- 

 

 

 191 

 

Light- 

Browne 

 

73 

 

3319 

Tauto. 

 

- 

 

- 

 

1618 
 

 (C=S) 

1280 

 (S-H) 

2610 

2- 

 

 

112 

 

Red 

 

93 

 

- 

 

1731 

 

- 

 

1618 

 

 (C-Cl) 

786 

3- 

 

 

Oily 

 

 

Orange 

 

84 

 

 

3313 

3207 

 

1670 

 

- 

 

1602 

 

- 

4- 

 

 
Oily 

 
Browne 

 
68 

 
3232 

 
1687 

 
3310 

 
1618 

 
- 

5- 

 

 

 

Oily 

 

 

Black 

 

 

50 

 

 

3200 

 

 

1691 

 

 

3300 

 

 

1623 

 

 

- 

6- 

 

 
 

63 

 
 

Dark-Red 

 
 

56 

 
 

3225 

 
 

1704 

 
 

3301 

 
 

1598 

 (N=O) 
Sym  

1521 

Asym  
1336 

7- 

 

 

 
Oily 

 

 
Brown 

 

 

 
62 

 

 
3280 

 

 
1703 

 

 
3320 

 

 
1618 

 (N=O) 

Sym  
 1531 

Asym 

 1352 

 

8- 

 

 

91 

 

Browne  

 

53 

 

3240 

 

1703 

 

3313 

 

1596 

 

 (C-Br) 
646 

 

 

9- 

 

 

74 

 

Black 

 

74 

 

3220 

 

1695 
1710 

(alde.) 

 

3385 

 

1602 ( ) 

2785 

 

10- 

 

 

Oily 
 

 

Red- 
Black  

 

67 
 

 

3260 

 

1645 

 

3360 
3320 

 

1600 

 

- 

 

11- 

 

 

Oily 

 

Dark-

Yellow 

 

66 

 

3174 

 

1666 

 

3213 

3225 

 

1598 

 

- 

  

12- 

 

 

 
Oily 

 

 
Red 

 

 
73 

 

 
3238 

 

 
1650 

 

 
3463 

 

 
1595 

 

 
- 

 

13- 

 

 

Oily 

 

Yellow 

 

66 

 

 

3230 

 

1639 

 

3320 

 

1600 

 

- 
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Com 

No. 

 

 

Structures 

Physical Properties FT-IR spectral data of compounds cm-1 

 

M. P. 
0 C 

Color 

 

Yield% 

 

 (N-H)  (C=O) 

 

 (C=N) 

oxazole 

 

(C=N) 

Schiff 

 

Other 

Bands 

 

 

14- 

 

 

 

 

143 

 

 

Light  
Gray - 

 

 

83 

 

 

3194 
 

 

 

1635 

 

 

1598 

 

 

- 

 

(NH2)  

Sym 

3414 

Asym 
3317 

 

15- 

 

 

198 

 

Yellow 

 

61 

 

3220 

 

1622 

 

1573 

 

1600 

 

- 

 

16- 

 

 

240 

 

Yellow 

 

56 

 

3317 

 

1618 

 

1552 

 

1652 

 

 

- 

 

17- 

 

 

 
183 

 

 
Bale- 

Yellow 

 

 
53 

 

 
3440 

 

 
1600 

 

 
1558 

 

 
1625 

 

 

 (N=O) 
Sym   

1523 

Asym  
1355 

 

18- 

 

 

 

340 

 

 

Yellow  

 

 

55 

 

 

3282 

 

 

1623 

 

 

1558 

 

 

1645 
 

 

 (N=O) 

Sym   
1519 

Asym 

 1346 

 

19- 

 

 

 
175 

 

 
Yellow 

-Light 

 

 
57 

 

 
3328 

 

 
1625 

 

 
1583 

 

 

 
1650 

 

 

(C-Br) 

493 

 

 

 

20- 

 

 

 

198 

 

 

Green 

 

 

71 

 

 

3410 

 

 

1622 
1699 

(alde.) 

 

 

1577 
 

 

 

1606 
 

 

( ) 
2752 

 

21- 

 

 
 

230 

 

 
 

Yellow  

 
 

67 

 
 

3421 

 
 

1623 

 
 

1571 

 
 

1660 

 
 

  (O-H) 

3479 

 

22- 

 

 

 

223   

 

 

Orange 

–

Yellow  

 

 

59 

 

 

3319 

 

 

1608 

 

 

1560 

 

 

1593 

 

 

 

 (O-H) 

3338 

 

23- 

 

 

175   

 

Red  

  

65    

 

3313 

 

1612 

 

1600     

 

1651 

 

 

- 

 

24- 

 

 

 

 163   

 

 

Yellow  

 

 

69    

 

 

3163  
 

 

 

1624 

 

 

1600    

 

 

1671 
 

 

 

- 
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Results and discussion: 

   The reaction sequence for titled compounds is out lined in scheme -1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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: 

 
The structure of the compounds was confirmed from its melting point and FT-IR spectrum table -1, 

the 
1
H-NMR analysis table -2, 

13
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
-1 

due to (N-

H); (C-H) aromatic at (3068-3039) cm
-1

; (1618) cm
-1

 due to (C=N) oxazole ring ; (1506,1446) cm
-1

  

due to (C=C) aromatic ; (1280) cm
-1

 due to (C=S) ; (2610) cm
-1

 due to (S-H) and disappearance of 

the two absorption bands at  (3376,3305) cm
-1

 which could be attributed to asymmetric and symmetric 

stretching vibration (NH2) 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 (K2CO3) 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
-

1
 due to (C-H) aliphatic , absorption band at (1731) cm

-1
due to (C=O) while absorption band due to 

(C-Cl) at (786) cm
-1

 ,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
-1

 due to (N-H) ,(1670) cm
-1

  

characteristics of strong band due to (C=O) and there is also a band disappear (C-Cl). These bands 

and others are shown in table-1.
1
H-NMR spectrum data of compound (3) showed singlet signal at δ= 

(4.22) ppm due to ((C=O)-CH2) protons, singlet signal at δ= (3.37) ppm due to (CH2-NH-NH) proton, 

singlet signal at δ= (6.53) ppm due to (NH-NH-ph) proton and multi signals at δ= (6.68-7.78) ppm due 

to aromatic protons.[31] 
1
H-NMR Spectral data of compound (3) are listed in table -2 and showed in 

Figure (3).
 13

C-NMR spectrum data of compounds (3) showed signals at δ = (34.60) ppm due to 

((C=O)-CH2), δ = (148.12) ppm due to (C=N) oxazole ring, δ = (180.11) ppm due to (C=O)    and 

signals   δ= (109.93-131.18) ppm due to (C=C) aromatic [31]. 
13

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
-1

) broad belong to 

(O-H); (3150-3250) cm
-1

 belong to (N-H) and (1710-1639) cm
-1

 belong to (C=O). 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
-1 

belong to  (NH2) sym. and asym. bands, and disappearance of the 

absorption band (786) cm
-1

  due to (C-Cl), as shown in table -1. 1H-NMR spectrum data of compound 

(14) showed singlet signal at δ= (3.97) ppm due to ((C=O)-CH2) protons, singlet signal at δ= (4.12) 

ppm due to (CH2-NH-NH2) proton, singlet signal at δ= (2.40) ppm due to (NH2) protons and multi 

signals at δ= (7.16-8.06) ppm due to aromatic protons. 
1
H-NMR Spectral data of compound (14) are 
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listed in table-2 and showed in figure -5.
13

C-NMR spectrum data of compounds (14) showed signals at 

δ = (34.61) ppm due to ((C=O)-CH2), δ = (141.84) ppm due to (C=N), δ = (168.72) ppm due to (C=O) 

and signals   δ= (104.78-127.29) (C=C) aromatic.
13

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 h drazine compound to car on l group producing 

which eliminate water molecule to afford the desira le  chiff s   ases (15-24). 

The FT-IR spectra of compounds (15-24) showed bands at (3163-3440) cm
-1

 due to (N-H); (1600-

1699) cm
-1 

due to  (C=O); (1600-1552) cm
-1

 due to  (C=N) oxazole ring  ; (1671-1600) cm
-1

 due to 

 (C=N)  chiffs   ases  and disappearance a sorption  ands at (3414,3317) cm-1
 due to

  
(NH2) sym. 

and asym. bands. All details of FT-IR spectral data of compound (15-24) are listed in table -1.
  

1
H-NMR spectrum data of compound (22) showed singlet signal at δ= (3.97) ppm due to ((C=O)-

CH2) protons, singlet signal at δ= (7.02) ppm due to (CH2-NH-N) proton, singlet signal at δ= (7.24) 

ppm due to (Ar-OH) proton,  singlet signal at δ= (8.31) ppm due to (N=C-H) proton and  multi signals 

at δ= (6.62-7.47) ppm due to aromatic protons. 
1
H-NMR Spectral data of compound (22) are listed in 

table-2 and showed in Figure (7).
13

C-NMR spectrum data of compounds (22) showed signals at δ = 

(40.37) ppm due to ((C=O)-CH2), δ = (160.24) ppm due to (HC=N-NH) , δ = (180.21) ppm due to 

(C=O) and signals   δ= (105.90-131.80) (C=C) aromatic.
13

C-NMR Spectral data of compound (22) are 

listed in table -3 and showed in figure -8. 

Table 2-
1
H-NMR spectral data (δ ppm) for compounds. 

 

 

Comp. 

No. 

 

Compound structure 

 

1
H-NMR spectral data (δ ppm) 

 

  3- 

      

  

4.22(2H, s, (C=O)-CH2) ), 3.37 (1H,s, (CH2-NH-

NH))  , 6.53 (1H, s, (NH-NH-ph) , 6.68 -7.78  

(9H, m, aromatic (Ar-H) ). 

 

 

14- 

     

  

2.40(2H,s,(NH2) protons), 3.97 (2H,s,(C=O)-

CH2)), 4.12(1H,s,(CH2-NH-NH2)),7.16-8.06 (4H 

,m , Ar-H) 

 

 

22- 

  

3.97 (2H,s, (C=O)-CH2) ),  7.02  (1H, s, (NH-

N=CH)),7.24 (1H,s,(Ar-OH) , 8.31 (NH-N=C-H) 

, 6.62-7.47 (8H,m, aromatic (Ar-H) ).  
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Table 3- 
13

C-NMR spectral data (δ ppm) for compounds. 

 

 

Comp. 

No. 

 

Compound structure 

  

13
C-NMR spectral data (δ ppm) 

 

 

3- 

          34.60(C13), 

109.93-125.09 (C2,C3,C4,C5,C8.C9,C10), 

128.90-131.18 (C1,C6,C7), 

148.12(C11),  

180.11(C12). 

 

 

14- 

 34.61(C9), 

104.78-118.19(C2,C3,C4,C5), 

122.97-127.29(C1,C6), 

141.84(C7), 

168.72(C8). 

 

 

 

 

22- 

 40.37(C13), 

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

105.90-123.54(C1,C6,C7) 

130.01(C8), 

148.24(C11), 

160.24(C14), 

180.21(C12). 

 

 

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

 

Comp. 

No. 

Molecular           

Formula 

Calculate% Found% 

C H N S C H N S 

1- 

 

 

 

 

  

C7H5NOS 
55.61 3.33 9.26 21.21 55.33 3.12 8.99 21.18 

2- C9H6ClNO2S 47.48 2.66 6.15 14.08 46.98 2.56 6.15 14.01 

3- C15H13N3O2S 60.18 4.38 14.04 10.71 60.10 4.36 14.00 10.70 

7- C22H18N4O5S 58.66 4.03 12.44 7.12 58.32 3.99 12.21 7.09 

11- C22H19N3O4S 62.69 4.54 9.97 7.61 62.49 4.44 9.86 7.42 

12- C24H24N4O3S 64.27 5.39 12.49 7.15 64.11 5.63 12.48 7.09 

14- C9H9N3O2S 48.42 4.06 18.82 14.36 48.31 4.01 18.66 14.21 

24- 

 

 

 

 

C17H15N3O3S 59.81 4.43 12.31 9.39 59.61 4.22 12.21 9.22 
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Figure 3- 

1
H-NMR spectrum of compound (3). 

 

Figure 4- 
13

C-NMR spectrum of compound (3). 

 

Figure 5-  
1
H-NMR spectrum of compound (14). 
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Figure 6-  
13

C-NMR spectrum of compound (14). 

 

 
 

Figure 7- 
1
H-NMR spectrum of compound (22). 

 
 

Figure 8-  
13

C-NMR spectrum of compound (22). 
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