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Abstract

In this work 2- mercaptobenzothiazole ( 2-MBT ) and some of its derivatives(Z,
14 ,27) were prepared by using home made Auto clave .The synthesis involve
treatment of 2- MBT or some of its derivatives with chloro acetyl chloride to give
1- chloro acetyl -2- MBT or the corresponding derivatives (2,15,28) . the product
was treated with phenyl hydrazine to give the  phenyl hydrazide derivatives
(3,16,29) . The new derivatives(4-13, 17-26,30-39) were synthesized by reaction of
the phenyl hydrazide derivatives with different aromatic aldehydes in the presence
of Acetic Acid . Structure of all the prepared compounds confirmation were proved
using FTIR , elemental analysis (C .H .N .S ) in addition to melting points.

Keyword: 2- mercaptobenzothiazole ( 2-MBT ), schiff bases, chloro acetyl-2-
MBT, phenyl hydrazide derivative.
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Introduction

The chemistry and pharmacology of benzothiazole derivatives have been of great interest because of
its various biological activity [1,2]. The benzothiazole has received the attention of medicinal chemists
due to their wide range of biological activities which include anti — inflammatory [3] antitumor[4],
vasodilator[5], antitubercular[6], antifungal[7], antimicrobial [8] ,anticancer [9], anti diabetic [10] and
anti bacterial activities [11]. 2-Mercaptobenzothiazole (MBT) is an important scaffold known to be
associated with several biological activities, and its derivatives are manufactured worldwide for a wide
variety of applications. S-acethydrazide hydrazones [12] and S-acyl [13] derivatives of MBT were
reported to possess antifungal and antibacterial activities, 2-MBT is also used in non-biological
application , it serve as plant growth regulators[14] and used as accelerators in rubber vulcanization,
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antioxidants, dyes, polymers and photographic materials [15], stainless steel in aqueous solutions of
NaCl [16] , steel ,copper and alloys in HCI [17] ,mild steel and Zinc in Phosphoric acid [18,19] . It was
also widely used as an accelerator in rubber processing [20], and antioxidant for rubber and
plastics[21] . 2-Mercaptobenzothiazole and its derivatives display insecticidal properties[22] ,it is a
well-known analytical reagent for mercury , and mono layers of 2-MBT on gold have been used for
the electro analytical determination of Hg (II), Fe (II), Cd(II)[23] and were also found to be useful in
the leather industry [24].
Experimental
Chemicals: Starting chemical compounds were obtained from Merck, BDH, Sigma Aldrich and Fluka
and used as received.
Instruments

All chemicals used were of high purity as the manufactures spilled them. The FT-IR spectra in the
range (4000-200) cm-1 were recorded as KBr disc on a Shimadzu FT-IR 8300 spectrophotometer,
elemental analysis (C.H.N.S) was carried out in Ministry of Oil. Melting points were determined using
struct seientif FIC melting point SMPLU-K and were uncorrected. The 2- MBT was prepared using a
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-1.

Figure 1- The manufacturer domestic Autoclave

Synthesis of 2- MBT and some its derivatives (1, 14 ,27).[ 25]

Aniline or some of its derivatives (0.25 mol ) was mixed with (25 ml ) Absolute ethanol , (15ml
,0.25 mol) of carbon disulfide and (8 g , 0.25 mol) sulfure , The mixture was transferred in to
Autoclave after closing it very well to get a high temperature and pressure. The set- up was heated in a
sand bath at 180 °C for ( 6-8 hrs) . then the mixture was placed in a beaker and with addition of 7 ml
of 10% Sodium hydroxid to get rid from unreacted amine and some concentrated hydrochloric acid
until the mixture became acidic solution for precipitation of thiol The precipitate was filtered off and
(7 ml) 25 % sodium carbonate was added .The filtered mixture was dried and recrystallized from
ethanol and water. Physical properties and nomenclature of compound (1, 14, 27) are listed in table-1.
Synthesis of chloro acetyle -2- MBT and some its derivatives(2,15,28).[26]

Equimolar solution of 2-MBT or its derivatives ( 0.1 mol ) and cholro acetyl chlorid ( 0.1 mol) in
chloroform ( 30 ml ) in the presence of NaOH was refluxed on water —bath for about 12 hr.The
solvent was removed by vacuum .The residue was recrystallized from methanol to furnish the product.
Physical properties and nomenclature of compounds (2,15,28) are listed in table-1.

Synthesis 1-phenyl hydrazino acetyl -2-MBT and some its derivatives (3,16,29).[27]

Compounds (2,15,28) (2.72 9,0.009 mol) and phenyl hydrazine (0.9 g,0.009 mol) in 8 ml ethanol was
stirred at room temperature for 2 days . The solid precipitate was filtered off and recrystallized from
benzene to give the product according to scheme (1) . Physical properties and nomenclature of
compound(3,16,29) are listed in table-1.
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Synthesis 1-[o—(Arylidine hydrazino) acetyl]-2-MBT and its derivatives (4-13, 17-26, 30-39). [27]

Equimolar quantities of compounds (3,16,29) (0.001 mol,0.347 g) and suitable aromatic aldehydes
(0.001 mol) in (25 ml) of ethanol containing few drops of acetic acid was refluxed on water bath for
about 5 hrs. The solvent was removed under reduced pressure to offer the product . Physical properties
and nomenclature of compounds (4-13, 17-26,30-39) are listed in table-1.

Scheme (1)
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Table 1- The nomenclatures , physical properties of compounds (1-39)

No

Chemical

Yiel

droxy)methyl)-2-
phenylhydrazinyl)ethanethi
oate

(464.60 )

0
Nomenclature Structure formula (MWt.) |d % Color |M.P.°C
. o C;HsNS, Off i
1 | Benzo[d] thiazole -2- thiol (167.25) 85 White 177-179
. C9Hgs NO
2 | SotdE SN R ERERT
(243.73)
S-benzol[d]thiazol-2-yl 2-
(2' C15H13N305S, Brow )
3 | phenylhydrazinyl)ethanethi (315.41) 80 | 7 |176-178
oate
S-benzo[d]thiazol-2-yl 2-
(2-
(hydroxy(phenyl)methyl)- C22H19N3 O,S; i
4 . (42154) 65 |Green |130-133
phenylhydrazinyl)ethanethi
oate
S-benzo[d]thiazol-2-yl 2-
(2-(hydroxy(4-
5 | nitrophenylymethyl)-2- szﬁigé\'g%& 50 | Red |132-135
phenylhydrazinyl)ethanethi '
oate
S-benzo[d]thiazol-2-yl 2-
(2-((4-
bromophenyl)(hydroxy)me C2zHis Ns BrO, Brow
6 S, 51 131-133
thyl)-2- (500.43) n
phenylhydrazinyl)ethanethi '
oate
S-benzol[d]thiazol-2-yl 2-
hl h (ZI_)(((r?_d ) I
chlorophenyl)(hydroxy)met C,,H15CIN;0O,S, i
7 hyl)-2- (455.98) 60 |brown |160-164
phenylhydrazinyl)ethanethi
oate
S-benzo[d]thiazol-2-yl 2-
(2-(hydroxy(4-
8 | hydroxyphenyl)methyl)-2- CZZ('11§7N5330)3 52 | 60 Brr?w 150-154
phenylhydrazinyl)ethanethi '
oate
S-benzol[d]thiazol-2-yl 2-
(2-(hydroxy(4-
9 | methoxyphenyl)methyl)-2- CZS('lzsllNSSGO; S | 66 g‘ﬁ:'g 130-134
phenylhydrazinyl)ethanethi '
oate
S-benzol[d]thiazol-2-yl 2-
f Iph (Z-I()((Arl;d ) k
ormylphenyl)(hydroxy)me CxHigN3 O3 S, Dar i
10 thyl)-2- (449.55) | Green | 880
phenylhydrazinyl)ethanethi
oate
S-benzol[d]thiazol-2-yl 2-
_ (2-((4-
1 (dimethylamino)phenyl)(hy CuHuN,0,S, 70 Brow 145-147
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S-benzol[d]thiazol-2-yl 2-
(2-(hydroxy(3-

12 | nitrophenylymethyl)-2- Coa s e Q092 | 6g | 01219 | 9g-100
phenylhydrazinyl)ethanethi (466.53) ¢
oate
S-benzol[d]thiazol-2-yl 2-
(2-(hydroxy(naphthalen-2-
13 yl)methyl)-2- Cae '12;1'\';902 52 | 79 |brown |189-192
phenylhydrazinyl)ethanethi (471.59)
oate
No Nomenclature Structure forrgSIZrT(]II\SIE.i\INt.) g:;: Color |M.P.°C
6-chlorobenzo[d]thiazole- C,H,CIN S,
14 2-thiol (201.70) 78 | Gray |160-164
S-6-chlorobenzo[d]thiazol- CyHsCI5NS,0 Off
15 2-yl 2-chloroethanethioate (278.18) 80 | white |130-132
S-6-chlorobenzo[d]thiazol- CisH1 CIN; O
2-yl 2-(2- S; Yello
16 phenylhydrazinyl)ethanethi (1349.86) 50 w 145-148
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-
(hydroxy(phenyl)methyl)- C,H15CIN3O,S; Off
17 2- (455.98) 0 | \white |105-108
phenylhydrazinyl)ethanethi
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-(hydroxy(4- C,, Hi7 CIN, Oy vello
18 nitrophenyl)methyl)-2- S 57 W 108-110
phenylhydrazinyl)ethanethi (500.04)
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-((4-
bromophenyl)(hydroxy)me C22Hy7BrCIN5O, Off
19 S, 57 . |124-126
thyl)-2- (534.88) white
phenylhydrazinyl)ethanethi '
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-((4-
chlorophenyl)(hydroxy)met Cx»H17CI,N30, S, Yello
20 hyl)-2- (490.43 ) 50 W 240-244
phenylhydrazinyl)ethanethi
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-(hydroxy(4- Cy Hig CIN3 O, vello
21 | hydroxyphenyl)methyl)-2- S; 89 W 108-110
phenylhydrazinyl)ethanethi (471.98)
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-(hydroxy(4-
22 | methoxyphenyl)methyl)-2- C23H208CG| %ioasz 72 | Yello 1180184
phenylhydrazinyl)ethanethi (486.01) w
oate
S-6-chlorobenzo[d]thiazol- Cys Hus CI N3 O
2-yl 2-(2-((4- Yello
23 S, 43 116-118
formylphenyl)(hydroxy)me w
thyl)-2- (483.99)
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phenylhydrazinyl)ethanethi
oate

S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-((4-

. . dark
(dimethylamino)phenyl)(hy Cy4H,3Cl N4O,S,
24 droxy)methyl)-2- ( 499.05) & Ys\'/'o 78-80
phenylhydrazinyl)ethanethi
oate
S-6-chlorobenzo[d]thiazol-
2-y| 2-(2—(hydr0xy(3— Cy Hyy Cl N4 Oy Yello
25 nitrophenyl)methyl)-2- S; 43 w 110-112
phenylhydrazinyl)ethanethi (1500.98)
oate
S-6-chlorobenzo[d]thiazol-
2-yl 2-(2-
(hydroxy(naphthalen-2- Ca6 Hzo CI N5 O, yello
26 S; 85 53-55
yl)methyl)-2- (506.04) w
phenylhydrazinyl)ethanethi '
oate
6- CaHNOS
27 | methoxybenzo[d]thiazole- ?1977 28) 2 63 | Gray |180-183
2-thiol '
S-6- CypHgNCIO; S, ello

28 | methoxybenzo[d]thiazol-2- (273.76) 76 yW 160-164
yl 2-chloroethanethioate

No Nomenclature Structure forrgLlen(lll\(/:lé\I/Vt.) g:,e/(: Color |M.P.°C

S-6-
methoxybenzo[d]thiazol-2- Cis His N3 O, S, yello

29 yl 2-(2- (345.44) 50 W 120-124
phenylhydrazinyl)ethanethi '

oate
S-6-
methoxybenzo[d]thiazol-2-

30 | (hydrox ylh2-r$2|- methyl CoHaiNs OsS, | 77| Off 155 157
(hydroxy(p ze_y) ethyl)- (451.56) white )
phenylhydrazinyl)ethanethi

oate
S-6-
methoxybenzo[d]thiazol-2- Dark
yl 2-(2-(hydroxy(4- CxsHxy N4 O5 S,
31 nitrophenyl)methyl)-2- (496.56) 52 | yello }175-180
phenylhydrazinyl)ethanethi w
oate
S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-((4- Ca3 Hy Br N3 ello
32 | bromophenyl)(hydroxy)me 0,S, 47 yW 180-184
thyl)-2- (530.46)
phenylhydrazinyl)ethanethi
oate
S-6-
methoxybenzo[d]thiazol-2- Cy3H,0Cl N3OsS, .
33 VI 2-(2-((a- (486.01) 40 | white |198-200

chlorophenyl)(hydroxy)met
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hyl)-2-
phenylhydrazinyl)ethanethi
oate

34

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-(hydroxy(4-
hydroxyphenyl)methyl)-2-
phenylhydrazinyl)ethanethi
oate

C23 H21 N3 04 SZ
(467.10)

65

yello

194-198

35

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-(hydroxy(4-
methoxyphenyl)methyl)-2-
phenylhydrazinyl)ethanethi
oate

CZ4 H23 N3 04 SZ
(481.59)

80

Dark
yello

168-170

36

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-((4-
formylphenyl)(hydroxy)me
thyl)-2-
phenylhydrazinyl)ethanethi
oate

C24 H21 N3 04 SZ
(479.57)

60

yello

180-182

37

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-((4-
formylphenyl)(hydroxy)me
thyl)-2-
phenylhydrazinyl)ethanethi
oate

CZS H26 N4 03 SZ
(494.63)

66

yello

120-122

38

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-(hydroxy(3-
nitrophenyl)methyl)-2-
phenylhydrazinyl)ethanethi
oate

C23 HZO N4 C)5 SZ
(496.56)

45

Off
white

227-230

39

S-6-
methoxybenzo[d]thiazol-2-
yl 2-(2-
(hydroxy(naphthalen-2-
y)methyl)-2-
phenylhydrazinyl)ethanethi
oate

Cy7Hs N3 O3 S,
(501.62)

60

yello

148-150

Result and Discussion

2-MBT and some of its derivatives was obtained from the reaction of aniline or its derivatives with
carbon disulfide in absolute ethanol and in presence of sulphure by using closed system . This method
was selected because it gave 2-MBT and its derivatives in a good yield and high purity.[28]
According to the equation below:

e
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The structure of the compound was confirmed from its melting point table ( 1) and FTIR spectrum
table (2) in addition to the C.H.N.S analysis table ( 3 ). The FTIR spectrum of the compounds
(1,14,27) show a stretching band at ( (3097-3020) cm™  (C-H) aromatic; (1590) cm™ ; (C=N)
thiazole;(736-696) cm™ (C-S), and disappearance of the two absorption band in the range of (3387,
3286 ), (3363,3194) cm™  which could be attributed to asymmetric and symmetric stretching
vibration ( NH, ) group of aniline. Fig (2) show The FTIR spectrum for compound (1) These bands
and others are shown in table ( 2 ) . Then reaction 2-mercaptobenzothiazole and some its derivatives
with chloroacetyl chlorid in alkali media was used to prepare the compounds (2,15,28). The halogroup
in chloroacetylchlorid 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 , where the halo group
could be replaced easily in this reaction to get good yield according to the mechanism below [29].

*R=-H,-Cl, -OCH,

The FTIR spectrum showed a strong stretching band at (3090-3020) cm™ (C-H) aromatic ; 1730-
1724cm™ for U( C=0) ; (695 -601 )em™ U(C-S) ; (1626 -1616 ) cm™ for U(C=N) thiazole [30] .
Figure (3)and(4) show the FTIR spectrum for compouds (2)and (15) respectively.

The prepare Hetrocyclic compound ( triazine ) ; the phenyl hydrazide was seen suitable chiron for this
synthetic approach . 1- chloro acetyle -2- MBT and its derivatives was stirred with phenyl hydrazine to
gave the expected phenyl hydrazide (3,16,29) as shown below :

*R=-H,-Cl, -OCHs

The purity and structure of (3,16,29) were confirmed by FT IR spectroscopy. FT IR showed band at

3210 cm™ due to(N-H). The spectrum also showed a characteristics aromatic band at 3057cm™ U (C-
H) The IR spectra also showed strong band of at 1722- 1700 cm™ U (C=0) and 1600 cm™
characteristics of the 2-MBT Nuclues. Figure (5) show the FTIR spectrum for compouds (3).
Besides the multiple pharmacological activities of compounds possessing the 2-MBT nucleus,
hydrazone compounds may be displayed tuberculostatics and anti covulsant activity, this abservation
prompted synthesis of some hydrazones compounds. The new derivatives (4-13) , (17-26) , (30-39)
were obtained good yield through the reaction of phenyl hydrazio acetyl-2-MBT and some of its
derivatives (3,16,29) with different aromatic aldehydes scheme (1), Synthesis of compound (4-13) ,
(17-26) , (30-39) involved nucleophilic attack [31] of amino group in compound (3,16,29) on carbonyl
group in different aromatic aldehyde according to mechanism below:

*R=-H, -Cl, -OCHj, Ar = different aromatic aldehydes.
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FTIR specrum showed strong stretching band at (3500-3300 cm™) broad U(O-H) ; 3325cm™ U
(N-H); 3025 cm™ U(C-H) aromatic and 1733-1700 cm™ for U(C=0) . These bands and others are
shown in table-2&3.

Table 2- FT-IR spectral data of compounds (1-39).

UO-H | DC=N
e Chemical structure UNT' Cc=0 cm™ | Thiazole Ol I?lands
NO. cm a B cm
cm (broad) cm
UC-S

1 . . . 1589 [7336-696
1522,1445

2 — 1m0 | — 1580 O

-~
UC-N
3 3213 | 1716 — 1589 13131271
3500-

4 3325 | 1712 3300 1546 —
GNOZ
1518asym

3585- 1341sym

5 3303 | 1700 3400 1596 p-position for
NO2
812
UC-Br

3500- 660

6 3200 | 1720 | a3qy | 1946 hosition for Br
812
UC-CI

3514- 595

7 8211 | 1730 3375 1589 p-position for ClI
812
p-position for

3380- OH

8 3230 | 1730 3430 1580 812

3500- c C-0-C
9 3340 | 1730 3400 1600 1950
3494-

10 3299 | 1733 3417 1577 —
U C-N

11 3313 | 1730 31’2,27976 1596 1292-
1259
two band

12 3280 | 1725 | S0 | 1611 | (m-position)
750, 720

UO-H | UC=N
Cﬁgp. Chemical structure Uclrj]j_' Cc=0 cm™ | Thiazole Othecr;n%ands
' cm® |(broad) | cm®
3564-

13 3272 | 1739 3365 1596 .

14 — — — 1612 UC-Cl
626
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15 — 1724 — 1600 UC-Cl
574
UC-Cl
16 3303 | 1700 — 1600 579
3500
17 3225 | 1710 3300 1633 —
GNOZ
18 3200 | 1720 3288 1614 1520
1300
3400
19 3290 | 1700 3300 1600 —
3500
20 3200 | 1701 3300 1612 —
3450 c OH
21 3300 | 1700 3350 1575 3380
3500
22 3250 | 1710 3300 1580 —
23 3200 | 1724 2288 1670 o
1701
3500-
24 3240 | 1730 3300 1600 —
two band
25 3236 | 1722 ?éé%% 1633 (m-position)
750, 720
3550- UC-CI
26 3325 | 1726 3460 1633 601
U O-H U C=N Other
Comp. . UNT‘ C=0 | cm?! | Thiazole Bands
NO. Chemical structure cm 1 1 1
cm (broad) cm cm
¢ C-0O-C
27 — — — 1546 1044
¢ C-0O-C
1255
28 — 1726 — 1612 ve-cl
w T Pan)| 613
c C-0-C
29 TT nn 3429 | 1722 — 1614 1249
3500-
30 3240 | 1700 3300 1602 —
GNOQ
31 3230 | 1720 %t%% 1600 1521
1346
UC-Br
3500- 615
32 3210 | 1730 3389 1590 6 C-O-C
1247
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3400- UC-Cl
33 3236 | 1730 3330 1616 619
3545- o C-0-C
34 3250 | 1720 3390 1595 1247
3400- o C-0O-C
35 3250 | 1712 3330 1602 1951
3370- o C-0-C
36 3210 | 1718 3502 1580 1247
UC-N
3500- 1299
37 3200 | 1720 3300 1590 6 C-O-C
1247
two band
3400- (m-position)
38 3250 | 1730 3350 1614 750, 720
3525-
39 3300 | 1720 3400 1612 B
80
wT
70 s
Lo
N
60
50
40— %
. |
\ 3
20 |
10
1 S e et 4 ” 4
3200 2800 2400 2000 1800 1600 1400 1200 1000 800 400

000 3600
FTIR Measurement

Figure 2- FTIR speét‘r‘um for compound (1).
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Figure 3- FTIR spectrum for compound (2)
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Figure 4- FTIR spectrum for compound (15).
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Figure 5- FTIR spectrum for compound(3)

Table 3- The C.H.N.S analysis of some prepared compounds

Comp. | Moleculare Calculate % Found %

NO. Formula Cc H N S C H N S

1 C/H:sNS; 50.27 | 3.01 | 8.37 38.34 5033 | 290 8.11 38.01
2 CoHgNOS,CI 4435 | 248 | 5.75 26.31 | 44.01 2.11 5.56 26.11
3 Ci5H13N30S, 57.12 | 415 | 13.32 | 20.33 |56.99 | 3.95 13.20 20.21
5 C2H1sN40,4S; 56.64 | 3.89 | 12.01 | 13.75 |56.49 | 3.79 11.91 13.66
8 C2H19S:N30;3 60.39 | 4.38 | 9.60 1466 | 60.12 | 4.20 9.50 14.59
9 C23H21N303S; 61.18 | 469 | 9.31 1420 | 6099 | 4.58 9.22 14.01
10 Ca3H19N305S, 61.45 | 4.26 | 9.35 14.27 | 61.29 | 4.01 9.29 14.26
11 C24H24N40,S, 62.04 | 521 |12.06 |13.80 | 61.99 |5.19 12.03 13.77
12 C2H1sN40,4S; 56.64 | 3.89 | 12.01 | 13.75 |56.59 |3.81 11.99 13.69
13 CosH21N30,S, 66.22 | 4.49 |8.91 13.60 | 66.19 | 4.39 8.87 13.55
27 CgH;NOS, 48.71 | 358 | 710 |3251 |48.60 | 3.53 7.04 32.48
29 Ci16H15N30,S; 55.63 | 4.38 | 12.16 | 1856 | 55.59 | 4.35 12.16 18.55
30 Ca3H21N305S, 61.18 | 4.67 |9.31 1420 | 61.16 | 4.66 9.30 14.18
31 C23H20N405S; 55.63 | 4.06 | 11.28 | 1291 |55.62 | 4.04 11.25 12.89
34 C23H21N30,4S; 59.08 | 4.53 | 8.99 13.72 | 59.07 | 450 8.97 13.72
36 C24H21N30,4S; 60.11 | 441 | 8.76 13.37 | 60.09 | 4.39 8.72 13.35
37 CosH26N403S, 60.71 | 5.30 | 11.33 | 12.97 | 60.66 | 5.28 11.33 12.96
38 Ca3H20N405S, 55.63 | 4.06 | 11.28 | 12.91 | 55.61 | 4.04 11.27 12.89
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