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Synthesis of substituted 2-(4'-hydroxyphenyl) benzothiazoles
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A number of new substituted benzothiazoles with the 4-hydroxyphenyl
group in positior 2 were prepared by oxidative cyclization of corresponding thioanili-
des. The influence of the substituent on the reaction of cyclization was also in-
vestigated.

Considering the wide application of the derivatives of benzothiazoles as
chemotherapeutics and their technical significance in the ecomony, it was of in-
terest to synthesize some benzothiazoles with the 4-hydroxyphenyl group in po-
sition 2. It is expected that they would show antipyretic, analgesic! and antitu-
bercolostatic2—¢ actions.

These studies illustrate the usefulness of Jacobson’s reaction? as a general
method for preparation of hydroxyphenyl-substituted benzothiazoles presented
in Scheme 1. For this synthesis p-hydroxybenzoic acid is used as the starting
substance and the conversion of its carboxyl group is done. The hydroxyl group
which is rather active, is first blocked or protected from the influence of reactants
used for obtaining its derivatives. For this purpose the hydroxyl group is acetylated
with acetic anhydride whereby 4-acetoxybenzoic acid is obtained, which is con-
verted by thionyl chloride into 4-acetoxybenzoyl chloride. From freshly prepared
chloride in the reaction with 4-substituted primary aromatic amines in alkaline
media, corresponding acetoxybenzanilides were obtained (Table I). The acetoxy-
benzanilides are identified by elemental microanalysis and IR spectra.

TABLE 1. 4-Acetoxy-4’-substituted benzanilides.

CHSOCO-Q— CONH —O—R

Compd. Formula R Yield, % M.p., °C
I C16H15sNO3 .-CHs 62 168—70
II Ci16H1sNOg —OCH3 64 159—60
111 Ci15H12NO3Cl —Cl 84 203—5
v C15H12NOsBr —Br 75 210—12
v Ci5H12NOsI —I1 76 207—9
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Acetoxybenzanilides were converted into corresponding acetoxythiobenzani-
lides by the method of Klingsberg and Papa®, with P4Syo in dry pyridine. Acet-

CH30C0‘@COC1
Py [ R-\O)=NH,

CHJOCO—Q'CONHOR

Py | P2Ss

CHsocOQ{SNHGR

0% Kj [Fe(CN)g]
10% NaOH

N’C OH

R=H,CH3,CH0, CL,Br, I

Sheme 1

oxythiobenzanilides (Table II) were identified by elemental microanalysis and
IR spectra.

TABLE II. 4-Acetoxy-4’-substituted thiobenzanilides.

CH,0C0 —Q—CSNH—Q-R

Compd. Formula R Yield, % M.p., °C
VI C16H1sNO:S —CHj 68 148—50
VII Ci16H1sNO3sS — OCH3s 65 164
VIII Ci15H12NSCl1O2 —Cl 78 162—4
IX C15H12NSBrO2 —Br 71 150 -2
X C15H12NSIO2 —I 81 123—5

The acetoxy thiobenzanilides were converted by oxidative cyclization with
potassium ferricyanide in alkaline medium into substituted 2-(4-hydroxyphenyl)-
benzothiazoles (Table IIT) indicating that during this reaction the acetyl group,
used to block the hydroxyl group, is simultaneously removed.
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TABLE III. Substituted 2-(4’-hydroxyphenyl)benzothiazoles.

O

Compd. Formula R Yield, % M.p.,°C
X1 C1sHINOS . 64 214—16
XII C1aH11NOS —CHs 78 191
XIII C14H11NO:2S —OCHj3 76 200—2
X1V C13HsNSCIO —Cl 63 193—5
XV Ci3HgNSBrO —Br 61 171
XVI Ci13HsNSIO —I 62 181—4
EXPERIMENTAL

All melting points are uncorrected. The infrared spectra were recorded on a Perkin-Elmer
infrared spectrophotometer Model 398 using potassium bromide pellets.

4-Acetoxy-4’-substituted benzanilides (Table I) I, III, IV and V are known in the li-
terature®-12,

4-Acetoxy-4'-methoxybenzanilide (II): Freshly prepared 4-acetoxybenzoyl chloride!d (8.8 g3
0.044 mol) was added dropwise to the cooled, stirred solution of 4-methoxyaniline (5.5 g; 0.044
mol) dissolved in pyridine (12 ml). After being lift for 0.5 h the reaction mixture was poured
into ice water (300 ml) and the separated crystalline product was filtered off, washed and dried.
The yield of the crude anilide was 7.1 g (64%). Recrystallization from ethanol yielded colourless
crystals melting at 159—60°.

IR spectra (Vmax): 3330, 2960, 1750, 1640, 1500, 1380 cm™i.

Anal. Caled. for Ci6H15NO4: C 67.36, H 5.30, N 4.91.
Found: C 66.96, H 5.20, N 5.40 %.

4-Acetoxy-4’-substituted thiobenzanilides (Table II): VI, VIII, IX, and X are known
in the literature®-12,

4-Acetoxy-4-methoxythiobenzanilide (VII): Phosphorus pentasulphide (2.00 g; 0.007 mol) was
added to the hot solution of compound IT (2.00 g; 0.007 mol) in dry pyridine (8 ml). The re-
action mixture was heated to boiling for 45 min. In the course of heating the colour of the re-
action mixture changed from yellow to red and then dark red, showing that the reaction was
going in the desired direction. The warm reaction mixture was then poured in.o ice water (300
ml) and the separated dark yellow oil soon crystallized. After being left overnight at room tem-
perature the yellow crystalline thiobenzanilide was filtered off, washed with water and dried.
The yield was 1.3 g (65%). Recrystallization from ethanol gave yellow crystals melting at 164°.

IR spectra (Vmax): 3400, 2910, 1420, 1170, 880 cm™.

Anal. Calcd. for CisH1sNO3sS: C 63.77, H 5.02, N 4.65.
Found: C 63.67, H 5.32. N 4.80%.

General procedure for preparation of substituted 2-(4'-hydroxyphenyl)benzothiazoles. 'To the warm
solution (50°) of appropriate thioanilide in 10% aqueous sodium hydroxide, a warm 20% aqueous
solution of potassium ferricyanide was added dropwise with concomitant stirring. The reaction
mixture was heated at 50° for 30 min and left at room temperature for 16—20 h. The precipitate
was filtered, rinsed with water and dried, and then was purified by dissolving in warm conc.
hydrochloric acid, diluted with water and left overnight. The separated precipitate was filtered
off, washed with water and dried. Finally the product was recrystallized from an appropriate
solvent.

2-(4’-Hydroxyphenyl)benzothiazole (XI): From 0.3 g (0,013 mol) of 4-acetoxy-4’-thiobenzani-
lide!4 in 12 ml of 10% sodium hydroxide and 12 ml of 20% potassium ferricyanide at 50°. The
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yield of the crude benzothiazole was 0.20 g (64%), m.p. 206—8°. After recrystallization from
ethanol yellow crystals melting at 214—16° were obtained.

IR spectra (Vmax): 3450, 3000, 1670, 1605, 1450, 1010 cm~1.

Anal. Caled. for CisHsNOS: C 68.70, H 3.99, N 6.00.
Found: C 68.32, H 3.83, N 5.71%.

6-Methyl-2-(4-hydroxyphenyl)benzothiazole (XII): From 0.6g (0.0024 mol) of 4-acetoxy-4’-
-methylthiobenzanilide in 23 ml of 10% sodium hydroxide and 23 ml of 20% potassium ferri-
cyanide at 50°. The yield of the crude benzothiazole was 0.42 g (78%), m.p. 181—6°. After re-
crystallization from ethanol yellow crystals were obtained melting at 191°.

IR spectra (Vmax): 3460, 3000—3100, 1670, 1600—1450, 1010 cm=1.

Anal. Calcd. for C;1sH11NOS: C 69.68, H 4.59, N 5.80%.
Found: C 69.31, H 4.42, N 5.32%.

6-Methoxy-2-(4-hydroxyphenyl)benzothiazole (XIII): From 1g (0.0048 mol) of 4-acetoxy-4’-
-methoxythiobenzanilide in 38 ml of 10% sodium hydroxide and 38 ml of 209, potassium ferri-
cyanide at 50°. The yield of the crude benzothiazole was 0.76 g (76%), m.p. 191—196°. After
recrystallization from ethanol yellow crystals melting at 200—2° were obtained.

IR spectra (Vvmax) 3450, 3000, 1670, 1605—1430, 1015 cm—i.

Anal. Caled. for C14H11NO2S: C 65.35, H 4.31, N 5.44%.
Found: C 65.04, H 4.31, N 5.32%.

2-(4’-Hydroxyphenyl)-6-chlorobenzothiazole (XIV): From 0.8 g (0.0026 mol) of 4-acetoxy-4’-
-chlorothiobenzanilide in 30 ml of 10% sodium hydroxide and 30 ml of 209, potassium ferri-
cyanide at 50°. The yield of the crude benzothiazole was 0.504 g (63%), m.p. 184—8°. After
recrystallization from ethanol yellow crystals melting at 193—5° were obtained.

IR spectra (Ymax) 3450, 2980, 1660, 1510—1450, 1010 cm™.

Anal. Caled. for CisHsCINOS: C 60.31, H 3.18, N 5.31%.
Found: C 60.74, H 3.58, N 4.83%.

6-Bromo-2-(4’-hydroxyphenyl)benzothiazole (XV): From 0.6 g (0.002 mol) of 4-acetoxy-4’-bromo-
thiobenzanilide in 23 ml of 10% sodium hydroxyde and 23 ml of 209 potassium ferricyanide
at 50°. The yield of the crude benzothiazole was 0.372 g (61%), m.p. 163—7°. After recrystalli-
zation from ethanol yellow crystals melting at 171° were obtained.

IR spectra (Vvmax) 3450, 2980, 1660, 1550—1390, 1015 cm™1.

Anal. Caled. for Ci3sHsBrNOS: C 50.69, H 2.83, N 4.49%.
Found: C 50.23, H 3.14, N 4.03%.

6-Iodo-2-(4-hydroxyphenyl)benzothiazole (XVI): From 0.8 g (0.001 mol) of 4-acetoxy-4’-iodo-
thiobenzanilide in 30 ml of 10% sodium hydroxide and 30 ml of 20% potassium ferricyaride
at 50°. The yield of the crude benzothiazole was 0.50 g (62%), m.p. 173—7°. After recrystalli-
zation from ethanol yellow crystals melting at 182—4° were obtained.

IR spectra (Vmax) 3450, 2980, 1620, 1550—1450, 1010 cm™.

Anal. Calcd. for CisHsINOS: C 44.23, H 2.42, N 3.51%.
Found: C 43.88, H 2.87, N 3.37%.
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M3BOJ
CUHTE3A HA CYIICTUTYUPAHHU 2-(4’-XUTPOKCUDPEHUIT) BEH30THUA30JIN
MUPOCJIABA HUKOJIOBCKA u JUMHUTAP XPUCTOB*

Xemucku daxyaiieii, Vrnusepsutdied ,,Kupus u Medioduj“, Apxumedosa 66, 91000 Cxoiije, u *Cexitiop 3a uciupascysare ,
A karoud®, Xenucxa, dapmayesiicka Ko3memiuuxka unoyciipuja, byi. E. Kapodes 12, 91000 Ckoiije

TMoBeke HOBU CYNCTHTYMPAHM OEH30TMA3OJNH CO 4-XMAPOKCH(ERIT rpyma Bo monoxkba
2 CO OKCHJIATHBHA LHK/IM3alLj3 HA COOJBETHY THOAHWINM ce o0uern Bo moGap mpuuoc. Mcero
TAKA WCHTYBAHO € BJMjaHHETO HA CYIICTHTYEHTHTE BP3 peaKuwja HA LUKIN3aumja.

(ITpumeno ua 18. jynn 1984)
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