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Abstract:

This work includes oxidation of thiophenol to their derivatives of disulfide and sulfone by using hydrogen peroxide as oxidation agent and
tert-amine (tri-ehtylamine) as acatalyst. Also the reaction of thiophenol with alkyl and aryl halides to their thoiether derivatives and oxidize the
products to sulfone. All synthetic compounds were definite by their melting point, FT-IR spectra and *H-NMR spectra for some of them.
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1. INTRODUCTION:
Thiols (R-SH) can be defined as a group of compounds rich in (—
SH) moieties. This moiety is highly reactive and is often found
conjugated to other both organic and inorganic molecules [1]. The
total thiol status in the body, specially thiol (-SH) groups present
in protein are considered as major plasma antioxidants in vivo and
most of them are present over albumin and they are the major
reducing groups present in our body fluids [2]. By determining the
serum levels of thiols the calculation of thiol status in the body
can be performed easily [3]. Also, the aromatic thiols
(thiophenols) are much more toxic than aliphatic thiols for
example, in fish; thiophenols have a median lethal concentration
(LCsp) of 0.01-0.4 mm and a median lethal dose (LDsg) of (46.2)
mg.kg? in a mouse [4]. The oxidation of thiols to disulfides or
sulphonic acid in the absence and presence of catalysts has been
the subject of several recent investigations [5]. Disulfides are
relatively more stable toward organic reactions, such as oxidation,
alkylation, and acylation, compared to the corresponding free
thiols; the thiol group can conveniently be protected as a disulfide.
These compounds are useful reagents in organic synthesis and
essential moieties of biologically active compounds for peptide
and protein stabilization [6]. While molecules such as thioethers
are commonly found in biochemical, organic synthesis and
materials chemistry [7]. They are very efficient and valuable
compounds in various areas such as medicine, pharmaceutical,
agriculture, industry and heterocyclic chemistry [8]. Also, they
serve as useful building blocks for various organosulfur
compounds [9]. The S-alkylation reactions for the synthesis of
these compounds are very important from an industry point of
view, biology, notably in the amino acid methionine and the
cofactor biotin [10]. They are valuable key intermediates in
various organic syntheses, precursors for sulfoxides and sulfones.
Chiral sulfoxides are useful auxiliaries in asymmetric syntheses
[11]
Chemicals and Instruments:
Chemicals: All chemicals were purchased from Fluke and BDH.
Instruments:
1-  Melting point were recorded using Gallenkamp capillary
melting point apparatus.
2-  FT-IR spectra were recorded using KBr disc on shimadzu
FT-IR8400 Fourier Transform Infrared spectrophotometer.
3-  Some of the prepared compounds were characterized by H-
NMR spectra that recorded on nuclear magnetic resonance in
400 MHz (Laboratory of Isfahan University) and *H-MNR at
300 MHz (University of Al-Albayt in Jordan) and DMSO as
solvent.

2. EXPERIMENTAL
(2-1) oxidation of thiophenol to disulfide (a). [12]
(2 ml, 0.019 mol) of thiophenol was put in a round bottom flask,
then added (4 ml) of (50%) hydrogen peroxide gradually with
continuous shaking and (1-2) drops of tert-amine (tri-

ethylamine).The mixture stirred for (3 hr) at room temperature.
Then the precipitate was filtered and washed with distilled water.
(2-2) oxidation of disulfide to sulfone (b). [12]

(1.5 gm., 0.0068 mol) of disulfide dissolved by (6 ml) of absolute
ethanol in around bottom flask, then added (4 ml) of (50%)
hydrogen peroxide gradually with continuous shaking and (1-2)
drops of tert-amine (tri-ethylamine). The mixture refluxed on
water bath at (40-50)

C " for (3 hr). Then the precipitate was filtered and wished with
distilled water.

(2-3) Synthesis of thioether derivatives (1-10). [13]

To (2 ml, 0.019 mole) of thiophenol, (2 ml) of (30%) sodium
hydroxide was added with continuous shaking for (15 min), then
(0.019 mol.) of alkyl or aryl halides dissolved by (10 ml) of
ethanol added gradually to the stirred mixture, this mixture
refluxed for (6 hr) at (70-80) C°. The hot reaction mixture filtered
to get free of precipitated salts. Then, the product filtered after
cooling if it was solid, and if it's liquid the organic layer separated
by separating funnel. Physical properties of compounds (1-10) are
listed in Table (3-1).

(2-4) oxidation of thioether derivatives to sulfone (11-20).

The same procedure for synthesis of compound (b) was flowed.
Physical properties of compounds (11-20) are listed in Table (3-
1).

3. RESULTS AND DISCUSSION

Present work includes reaction and synthesis new derivatives of
aromatic thiols as show in scheme (3-1).

Scheme (3-1)
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(3-1)- oxidation of thiophenol to disulfide (a).

Aromatic thiophenol oxidizes by hydrogen peroxide (50%) and
tri-ethylamine as catalyst to prepare compound (a) as shown in
equation (3-1). Off white, M.P (50-51) C yield (70%). FT-IR
spectra data of compound (a) show the appearance of
characteristic absorption band at (505) cm™ belong to v (S-S) and

CONCLUSION:
In this work we report the synthesis of new thiophenol
derivatives. The FT-IR and *H-NMR data for some of them gave
good evidence for the formation of the prepared derivatives.

Physical properties of thiophenol compound:

. ) 9 )
disappearance of the absorption band at (2567) cm™ due to v(S-H). Formula M.Wt BP C° Color
gm/mol.
H s CeH5SH 110.18 169 colorless
H,0, (50%)
EN FT-IR spectral data (cm™) of thiophenol compound:
Stirr.3hr. Compound : 1
(@) structure FT-IR spectral data, cm
Equation (3-1
q (3-1) an

(3-2)- oxidation of disulfide to sulfone (b).

The oxidation reaction of compound (a) produced compound (b)
by using the same oxidation reagent, and the same conditions that
used to prepared compound (a) as shown in equation (3-2). White,
M.P (58-60) C’ yield (64%). FT-IR spectra data of compound (b)
show the appearance of characteristic absorption bands at (1145)
and (1326) cm™ belong to symmetric and asymmetric v (SO,). *H-
NMR Spectrum of compound (b) showed signals at (7.2-7.5) ppm

v (S-H)=2567, v (C=C)= 1581, v (C-H)= 3068

Table (3-1): physical properties of compounds [1-20]

belong to aromatic protons. MWt | M.P B.P Yield
NO. Formula g/mol cO 0 Color (%)
s \is %S 1 Cy3H1,S 200 | 44-46 white 90
H,0, (50%)
(j © BN @ © @L © 2 Cy3H1,S 200 | 40-42 white 60
() Ref.3hr. [inter] (b)
3 C13H100,S 230 | 50-52 white 73
. i 214- Light
Equation (3-2) 4 C13H120S 216 216 | yellow 62
(3-3)- Synthesis of thioether derivatives (1-10). 5 C1,HgNO,S 231 88-90 Dark 87
The prepared compounds produce when thiophenol react with red
alky! halides in alkali medium as show in equation (3-3). Physical 6 C14H1,08 228 Oily Dark 92
properties of these compounds are listed in Table (3-1). FT-IR red
spectrum data of compounds (1-10) show appearance of 7 CyoH1S 166 | 42-44 Off 56
characteristic bands at (600-700) cm™ belong to w(C-S) and white
disappearance of the absorption band at (2567) cm™ due to v(S-H). 8 C1oH100S 202 50-52 white 56
All other details of FT-IR spectral data of compounds (1-10) are 730-
listed in Table (3-2). 9 C13H1,0S 216 233 yellow 75
H 10 C13H100S 214 90-92 | yellow 95
S—™R
NaOH (30 %) 110- .
+ RX — > 11 | Cy3H1,0,S 232 111 white 86
(1-10) 12 Clngzozs 232 46-48 white 86
Equation (3-3) 128- ]
(3-4)- oxidation of thioether derivatives to sulfone (11-20). 13 | CisH1o0sS | 262 130 white 62
The oxidation process to prepare compound (b), is the same for 226-
compounds (11-20) to synthesis sulfone derivatives as show in | 14 | CisH;p05S | 248 o7 | Yellow |75
equation (3-4). Physical properties of these compounds are listed -
in Table (3-1). FT-IR spectrum data of compounds (11-20) show | 15 | C2HeNO,S | 263 | oily Brown | 81
appearance of characteristic bands at (1150) and (1300) cm™
belong to symmetric and asymmetric v (SO,). All other details of 16 | CiH1205S 260 | 4244 yellow | 62
FT-IR spectral data of compounds (11-20) are listed in Table (3- 17 CriH 05 198 50-51 white 92
2). 'THNMR Spectrum of compound (11) showed signals at (4.23) 107
ppm belongs to aliphatic protons and (7.03-7.69) ppm belongs to 18 C1oH1003S 234 41-43 white 82
aromatic protons. -
210- Light
19 | Cy3H1,05S 248 85
7 ; 18171273 212 | yellow
©/SR H,0, (50%) S—R ©/SR 20 C13H1003S 246 2223%- yelIOW 71
Et,N ©
Ref.3hr.

(inter.) (11-20)

Equation (3-4)
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Table (3-2): FT-IR spectral data (cm™) of compounds [1-20]

NO. Compounds structure FT-IR spectral data, cm™
S—H,C,
1 @ @ v (C-S)= 694, v (C-H)= 2921
2 ©© v (C-S)= 688, v (C-H)= 2918
OOH
3 ©/ \@ v(C-S)= 688, v (C=0)= 1635, v (O-H)= 3415
S
4 @ @ v (C-S)= 688, v (C-O)= 1245, v (C-H)= 2935
OCH;
5 © © v (C-S)= 688, v ( NO,)= asym.(1531) and sym.(1346)
6 @ \© v (C-S)= 690, v (C=0)= 1683, v (C-H)= 2958
COCH,
SC(CHy),
7 @ v (C-S)= 686, v (C-H)= (2930-2871)
S
8 O O v (C-S)= 686, (O-H)= 3452
OCH,
9 @ @ v (C-S)= 659, (C-O)= 1249, v (C-H)= 2937
10 @ @ v (C-S)= 661, v (C=0)= 1722, (C-H) ald.=2858
CHO
1 %- v (C-S)= 692, v (C-H)= 2962,
@o @ v (SO,)= asym.(1307sd) and sym.(1149)
12 i v (C-S)= 686, v (C-H)= 2925,
@Q@ v (SO,)=asym.(1367) and sym.(1153)
13 ;‘ v (C-S)= 686, v (C=0)= 1689, v (O-H)= 3413,
v (SO2)=asym. (1311) and sym.(1149)
14 ! v (C-S)= 688, v (C-O)= 1245, v (C-H)=2937,
@J@oﬁ. v (SO,)= asym. (1326) and sym.(1147)
15 i v (C-S)= 690, v (NO,)= asym.(1531) and sym.(1348),
©° v (SO2)=asym.(1301) and sym.(1159)
_ .
" % (C-S)= 688, v (C=0)= 1683, v (C-H)= 2958,
©/O v (SO)= asym.(1298) and sym.(1155)
COCH,
17 Sc(CHs v(C-S)= 688, v (C-H)=(2928-2873),
@” v (SO,)= asym.(1328) and sym.(1149)
o
18 % v (C-S)= 686, v (O-H)= 3406,
©o v (SO)= asym.(1296) and sym.(1149)
ocH3
19 S‘ v (C-S)= 659, v (C-O)= 1249, v (C-H)= 2962,
@g v (SO,)= asym.(1296) and sym.(1124)
20 ‘ v(C-S)= 663, v (C=0)= 1722, v (C-H) ald.= 2858

v (SO2)= asym.(1303) and sym.(1166)
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Figure 1: FT-IR spectral of thiophenol compound
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Figure 5: FT-IR spectrum of compound (11).

2
Ll

2L

COOR

i

P
e
o

f T
2800 2400

T T
2000 1800

400

t
1200

800

Afem

+

4000

Figure 6: FT-IR spectrum of compound (13).

Figure 7: FT-IR spectrum of compound (15).
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Figure 8: *H-NMR spectrum of compound (b).
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