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AMract-A one-pot synthesis of 2-substituted phenylbenzothlazoles is achieved 

when 2-aminobenzenethiol is treated with an excess of sodium hydnde and aromatic 

nitriles in THF. This method allows tn obtain substttuted products (F, CF3, 

C1 or OCH3) in each ortho, meta and para position and plurisubstituted products. 

2-Halogenophenylbenzothiazoles exhibit various interesting biological activities : ant helm inti^,'^^ a ~ a n c i d e , ~ - ~  

herblcide7and induction of increased hydmxylase a c t ~ v i t y . ~ , ~  Due to their interest, numerous synthettc routes 

were described.9-'5 Bromo and chloro derivatives were largely studied, hut few papers report the synthesis of 

compounds containing fluonne. However, fluonne may have phannacologic properties, so we were interested i n  

synthesis of such compounds. 

Meta and para fluorophenyl- substituted denvatrves are obtained in a reaction from 2-aminobenzenethiol (AT) 

and acid chl0nds.9.'~ but ortho-fluorophenyl compounds are synthestzed in three steps : preparation of a 

thloben7anilide which is then cycl~sed. '~ We invest~gated new expenmental conditions to obtiun - in one step - 
ortho, mera and para substituted dertvatives and we condensed free AT with fluoroaromatic nitriles. It was 

found13 AT reacts with aromatic n~triles under drast~c conditions (8000 kg/cm2, lWC, 20 h) to give 

phenylbenzothiazoles. In a recent paper,"< we report the reaction of AT with halogenobenzonitriles In the 

presence of NaH in DMF to give amino cyimodtphenylsulftdes (3). which, via a Smiles rearrangement, lead to 

cyanophenotiuazines. 
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When THF was used as solvent, we observed a concurrent reaction : nucleophihc add~ t~on  on C e N  took place 

instead of subst~tution of the halogen, acccordmg to the ncxt scheme : 

dianion of 1 2 
1 

The yields of compound (4) regularly increased wlth the amount of NaH (Table I) 

Table I 
...................................................................................................................................... 

NaH (mol for one mol of AT) 3a (yields %) 4a (y~elds %) 
...................................................................................................................................... 

1 15 0 

2 5 20 

3 2 60 

4 2 80 

Surprisingly, with THF as solvent and NaH (4 eq.), AT with benzonitrile glves a very poor yield of 

2-phenylbenzoth~azole. This reaction requlres a substituent on the phenyl ring to glve sat~sfactory yields. We 

tested different substituted nitnles : monofluoro, trifluoromethyl, chloro, methoxy and methyl muiles. The y~elds 

were generally good or excellent (Table 11) except for the ortho-tolunitnle which gave no benzothiazole 
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Table I1 

DMF and THF are well known as dipolar aprnlic solvents and facilitate nucleophil~c reactions, especially aromatic 

suhst~tutions. DMF is a better coordinahng agent than THF, and no nucleophlhc addition was observed in 

DMF. On the other hand, THF is efficient for nucleophilic add~tions and allows the add~tion of a relat~vely hard 

nucleophile (NH-) with the hard carbonitrile. The nature of the solvent 1s not the only factor, the proportion of 
NaH is also determinant for this benzoth~azole synthesis (Table I). There is no SNAr for 3 and 4 equivalents of 

NaH In THF, and only addltlon of NH- on the nltnle group 1s obtained. To explain the usefulness of the excess 

of NaH, formanon of weak complexes w~th CN, F, C1 or OCH3 may be constdered. Complexes of carbonitrile 

and different metals are well known, and the interacuon between mtrile and alkali metals ions was reported.17For 

the other substituents of the benzonltnle, a cmrdinat~on of the electron deficient base (NaH) with the nonbonding 

electrons of the subst~tuents F, CI or OCH3 may occur 
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This coordination may explain why the methoxy group docs not exh~bit a + M effect on the benzon~tnle, but only 
a - I effect, which increases the nucleoph~lic addition on the carbon~tnle. When + I effect (CH3) group is used, 

no benzothazole is isolated. 

EXPERIMENTAL 

Melting polnts were measured by using a Kofler apparatus and are uncorrected. lH Nmr spectra were recorded 

on a Var~an EM 360 spectrometer. Mass spectral data were oblalned on a VG 70-70F spectrometer. Elemental 

analys~s were performed on a Perlan Elmer 240 apparatus. THF was distilled in the presence of benzophenone 

and sodium. AT was distilled under reduced pressure and kept under nitrogen. Scd~um hydride was a 80% 

dispersion in mineral oil. 

General procedure : Sodium hydiide (2.40 g, 0.08 mol) In  THF (15 ml) was slowly added, under nitrogen. 

to a solutlon of freshly distilled AT (2.50 g, 0.02 mol) in THF (50 ml). The mlxture was stmed for 15 min at 

room temperature to y~eld a pink mixture and then it was warmed to 60°C. The ~ t n l e  (0.02 mol) in THF (15 ml) 

was added dropwise, and the mixture was st~med at 60°C for 3 h, then cooled at 5°C and quenched w~th aqueous 

saturated ammonium chloride solution. The organic layer was dried over anhydrous sodium sulfate and 

evaporated. The product was chromatographed on a silica gel column with toluene as eluent, or it was 

recrystallised. 

2-(2'-fluorophenyl)benzothiazole (4a) : 

white powder (3.67 g, 80%); mp 80°C (ethanol) (ht.," mp 77-77.5'C). 

2-(3'-fluorophenyl)benzothiazole (4b) : 

whte powder (3.65 g, 80%); mp 92°C (methanol) (ht..'l mp SO-91T, 1it.,14 mp 89-90°C). 

2-(4'-fluorophenyl)benzothiazole (4c) : 

wh~te powder (4.03 g, 88%); mp 1M)"C (methanol) (l11.,9 mp 102.5-103.5 "C; lit.," mp 99.5-100'C; I1t.,14 mp 

99-1Oo0C). 

2-(2'-trifluoromethylphenyl)henzothiazole (4d) : 

pale yellow oil (3.35 g, 60%); IH nmr (CDC13) 6 : 7.6-6.5 (m); ms mlz (%) : 279 (M+, 100). 260 (9). 108 (33). 

69 (27). Anal. Calcd for C14H8NSF3 : C, 60.21; H, 2.89; N, 5.01. Found : C, 60.12; H, 2.97; N, 5.00 

2-(3'-trifluoromethylphenyl)benzothiazole (4e) : 

white powder (4.52 g, 81%); mp 9Z0C(methanol) (lit..14 mp SOT). 

2-(4'-trifluoromethyIphenyl)benzothiazole (40 : 

white powder (4.07 g, 73%); mp 161°C (lit.,14 mp 160-161°C) 

2-(3'3'-difluorophenyl)benzothiazole (4g) : 

whlte powder (1.97 g, 40%); mp 121°C; IH nmr (CDC13) S : 8.0-7.6 (2 H, m), 7 4-7.1 (4  H, m), 6.8-6.5 

(1 H, m). Anal. Calcd for CnH7NSF2 : C, 63.14; H, 285;  N ,  5.65 Found : C, 63.13; H, 2.96; N, 5.71 
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2-(2'-ehlorophenyl)benzothiazole (4h) : 

wlute powder (3.42 g, 70%); mp 86°C (ethanol) (lit..2 mp 85-86°C; mp 81-82°C; I I ~ . , ~  mp 8 3 - W C )  
2-(3'-ehlorophenyl)benzothiazole (4i) : 

white powder (3.80 g, 78%); mp 100°C (ethanol) (111 ,2 mp 99-100°C; I I L ?  mp 97 5-99.0-C; l1t.,14 mp 97- 

98°C). 

2-(4'-chlorophenyl)benzothiazole (4j) : 

white powder (3.75 g, 76%); mp 119°C (ethanol) (lit..2 mp 124-125°C; ht. .7mp 117-118°C; l i t ?  mp 120- 

121°C). 

2-(2'-rnethoxyphenyl)benzothiazole (4k) : 

white powder (3.13 g, 65%). mp 110°C ( k , 2  mp 105-106°C). 

2-(3'-rnethoxyphenyl)benzothiazole (41) : 

wh~te  powder (2.16 g, 45%); mp 8485°C (l~t.,'" mp 83-84'C). 

2-(4'-methoxyphenyl)benzothiazole (Am) : 

w h ~ t e  powder (2.52 g, 52%); mp 125°C (ethanol) ( k . 2  mp 132°C; l1t..9 mp 121.5-122 0°C; l1t.,14 mp 122- 

123°C). 

2-(3',5'-dirnethoxyphenyl)benzothiazole (4n) : 

whlte powder ( 3  53 g, 65%); mp 88°C; IH nmr (CDC13) 6 : 8 2-7.8 (2 H, m), 7.5-7.1 (4 H, m), 6.7-6.6, ( 1  H, 

1). 4.0-3.8 (6H,s) Anal. Calcd for C ISH 13NO2S : C, 66.40; H, 4.83, N, 5.16. Found : C, 66.22; H, 4.97; N, 

5.11. 
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