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Abstract—In reaction of excess thiols witk-arylsulfonyl-substituted enamides containing two chlorine atoms

in B-position to the amide moiety the chlorine atoms and the arylsulfonyl group attached to the C=C bond
are replaced by alkylthio or arylthigroups. Thesulfur-containing enamides obtained undergo cyclization
when treatedwith phosphorus pentachloride or thionyl chloride to furnish 4,5-dimercaptooxazoles used for
preparation of the corresponding disulfongierivatives. The latter weralso obtained by treating in
succession theN-(1-arylsulfonyl-2,2-dichloroethenyl)carboxamides with sodium hydrosulfide, then with
alkyl halides, and hydrogen peroxide in ace#cid.

We recently showed that with the use difloral, presence of phosphorus pentachloride or thionyl
carboxamides, and sodium arenesulfinates could behloride. As a result arise previousiynknown sub-
easily prepared sulfur-containing enamidesapable stituted 4,5-dimercaptooxazoléglll . With the use
of versatile transformations {B]. In the present of IR spectroscopy we confirmed the participation of
study we systematically investigated the condensatiothe acylamine group in the formation of the oxazole
of electrophilic reagents | with various thiols and thusring, and theelimination of one alkylthio or arylthio
established a close relation of these enamides witllgroup is in agreement with elemental analysis and
quite a number of important acyclic and heterocyclic'H NMR spectra (Table 1). The presence in com-
compoundsll -X shown in a scheme. pounds VIII of two substituted thiol groups was
proved by their conversion into the corresponding

First of all note that in reaction of enamidésvith disulfonvl derivati £ 2-alkvl or 2-arvl e
thiols in the presence of triethylamine we were ablelSUlfony! derivatives ot 2-aikyl or z-aryloxazoles .

sometimes to isolate the expected products witﬁt is also important that certain repre;entatives of
é:ompoundsIX were prepared by an independent

corresponding alkylthio or arylthigroups.However ~Procedure: the treatment cfnamides! first with
compol?mdsllgare ynot at all ){he %inalpcondensation sodium hydrosulfide and then with alkyl halides and
products since alurther action of thiols they readily nydrogen peroxide in acetic acid [sgansformations
afford sulfur-containing enamides!. The substitu- | =>VIl >X—>1X on the scheme]. We discovered
tion of arylsulfonyl group occurs apparently not atPefore the cyclocondensation of enamideswith
the C=C bond of intermediate compoundisbut at sodium hydrosulfide [2] but the application of this
C=N bond of prototropic tautomers there¥f that reaction to the SyntheS|S of 2'a|kyl(aryl)-S-aIkyI(arYl)-
are likely to arise at least in a small amount in keep-Sulfonyl-4-arylsulfonyloxazoles was done for the first
ing with the general character of enamidaylimine ~ time.
tautomerism[4]. The step-by-step performance of i s opvious that the planned conversion of
_tr?nsJormatlor)si — |l _b)\{lt protV|dtes tﬁ pOSSIo;:r;gty 10 accessible enamiddsinto substituted 4,5-mercapto-
f the desired compount should contain all sub- xezoeng and el disufonyt analoge is of
stituents alike enamidek should be treated at once ¢ merly developed to the synthesis of these promis-
with excess thiol in the presence toiethylamine. ing compounds as showed the enumeration of the few
The specific feature of sulfur-containing enamidespreparation cases of sulfur-containing oxazoles in the
VI consists in their ability to cyclocondensation in therecent fundamental monogragdb].
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R' = CH, (la, lla-c, Vla, b, Vlla, IXa, Xa), CHs (Ib, lld -f, Vic-e, VIib, Vllla -c, IXb, c, Xb-g),
4-CH,C,H, (Ic, llg, VIf, Vilc, VI, IXd, e, Xf -i); R=CH, (IXb), CH:CH, (lla, g, VIf, VIlid, IXd, e ),

4-NO,C,H,CH, (IXa), CsH; (lid, VIc, Vllla), 4-CH,CH,(llb, e, Vla, b, d, VIlIb, IXc ), 4-CICH, (llc, f, Ve,

Vilic); R ® =
(Vib. e, Villc); R * =

CH:CH, (VIf, VIIId, IXd ), CiHs (Vic, Villa, IXa, e ), 4-CH,C4H, (Vla, d, VIIIb, IXb, ¢ ), 4-CICH,
CH, (Xb, f), C;H.CH, (Xc, g), 4-NO,CH,CH, (Xa, i), 2-FGH,CH, (Xd), C;H;COCH, (Xh),

4-CIC,H,COCH, (Xe); Ar = CH.(la, c, lla-c, g, Vlla, ¢, Xa, f-i), 4-CH,CgH, (Ib, Ild -f, Vllb, Xb -e).

Table 1. IR and'H NMR spectra of sulfur-containing enamidgsVI and oxazole derivativeglll -X

Cor:‘;pd- IR spectrum (CHCL), v, cm’® 'H NMR spectrum(CDGC), 8, ppm

b |1130,1310 (SQ), 1700 (C=0), 3390 (NH)|2.16 s (3H, CH), 2.26 s (3H, CH), 2.31 s (3H, CH),
6.50-8.10 m (14H, Ar-H: 1H, NH)

Vid  |1685 (C=0), 3390 (NH) 225 s (3H, CH), 2.30 s (3H, CH), 2.33 s (3H, CH),
7.00-7.44 m (17H, ArH; 1H, NH)

Villb  |No bands in 16062000 and 32068600 cm® |2.30 s (6H, 2CH), 7.05-7.45 m (11H, ArH), 8.00-8.04 m

regions (2H, Ar-H)

IXb  |1150, 1340 (SQ) 244 s (3H, CH), 3.60 s (3H, CHSO), 7.27-7.57 m
(5H, Ar-H), 8.08-8.13 m (4H, ArH)

Xb  |1150, 1310 (SQ) 242 s (3H, CH), 2.67 s (3H, CHS), 7.267.45 m (5H,
Ar-H), 7.958.01 m (4H, ArH)

Xh  |1150, 1310 (SQ), 1700 (C=O) 237's (3H, CH), 4.61 s (2H, CH), 7.10-8.20 m (14H,

Ar-H)
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Table 2. Yields, melting points, and elementahalyses of sulfur-containing enamidésVl and oxazole derivatives
VI -X

Compd. | Yield, mp,°C (solvent Found, % Formula Calculated, %
no. % for crystallization) N S N S
lla 52 145-146 (methanol) 2.95 | 20.19 C,.H,.NO,S; 2.98 | 20.48
IIb 78 207-208 (ethanol) 2.96 | 20.30 C,.H,.NO,S; 2.98 | 20.48
lic 70 183-185 (ethanol) 2.70 | 18.76 C,,H;,CI,NO,S;a 2.74 | 18.84
Via 98 110-111 (ethanol) 3.00 | 21.00 C,sH,sNOS, 3.10 | 21.30
Vib 94 108-109 (ethanol) 2.91 | 20.30 C,,H,,CINOS, 2.97 | 20.38
Vic 71 115116 (ethanol) 2.92 | 20.37 C,,H,;NOS, 2.97 | 20.40
Vid 85 84-85 (ethanol) 2.72 | 18.67 C;H,-NOS, 2.73 | 18.72
Vie 87 150-151 (ethanol) 2.40 | 16.75 C,,H,CI;NOS;c 2.44 | 16.73
VIf 74 125-126 (ethanol) 2.63 | 18.20 C;H,gNOS, 2.65 | 18.23
Vllla 52 93-94 (ethanol) 3.81 | 17.44 C,,H;:NOS, 3.87 | 17.74
Vllib 58 106-107 (ethanol) 3.65 | 16.03 C,sH;oNOS, 3.60 | 16.46
Vllic 61 121-122 (ethanol) 3.21 | 14.87 C,;H,;,CI,NOS,q 3.25 | 14.90
Vilid 66 50-51 (ethanol) 3.45 | 16.15 C,.H,;NOS, 3.47 | 15.89
IXa 39 185-186 (ethanol) 6.59 | 15.10 C,-H/NL,O.S, 6.63 | 15.18
IXb 63 179-180 (ethanol) 3.74 | 17.25 C,;H;NO.S, 3.71 | 16.99
IXc 51 192-193 (acetonitrile) 3.12 | 14.10 C,:H NO.S, 3.09 | 14.14
IXd 40 132-134 (ethanol) 2.97 | 13.68 C,.H,NO.S, 3.00 | 13.72
IXe 56 146-147 (ethanol) 3.10 | 14.23 C,:H NO.S, 3.09 | 14.14
Xa 76 68-69 (ethanol) 7.23 | 16.52 C,-HNLOSS, 7.17 | 16.43
Xb® 84 153-154 (ethanol) 3.76 | 19.00 C,;H;sNO,S, 4.05 | 18.56
Xc 75 113-115 (ethanol) 3.20 | 15.18 C,sH iNO,S, 3.32 | 15.21
Xd 57 109-110 (ethanol) 3.10 | 14.28 C,;H,sFNG,S, 3.19 | 14.59
Xe 85 140-143 (acetonitrile) 291 | 13.28 C,,H,s,CINO,S, 2.89 | 13.25
Xf 81 157-159 (ethanol) 4,10 | 18.61 C,;H;NO,S, 4.05 | 18.56
Xg 78 131-132 (ethanol) 3.27 | 15.19 C,:HiNO,S, 3.32 | 15.21
Xh 85 140-141 (ethanol) 3.09 | 14.20 C,,H;.NO,S, 3.12 | 14.27
Xi 84 148-149 (ethanol) 6.08 | 13.80 C,:H NLOSS, 6.00 | ,3.75

& Found, %: Cl 13.81Calculated, %: CIL3.89.

Found, %: CI7.56.Calculated, %: CIF.51.

Found, %: Cl 18.40Calculated, %: CIL8.50.

Found, %: C 58.30; H 2.29; Cl 16.4&alculated, %: (68.61; H 3.04; Cl 16.48.
CompoundXb was formerly obtained under dissimilar conditigas.

" Found, %: CI7.31.Calculated, %: CF.33.

[] o o o

EXPERIMENTAL added0.02 mol of anappropriate thiol and.02 mol
of triethylamine, the mixture was stirred for 0.5 h and
IR spectra were recorded on spectrophotometeleft standing for 24 h at 2@5°C. The precipitate
Specord71IR. 'H NMR spectra were registered on formed was filteredoff, washed withwater, and
spectrometer Varian Gemini (200 MHz) @DCl;,  recrystallized.

internal referencél MS. Yields, meltingpoints, and N-[1-Arylthio-2, 2-di( p-tolylthio)ethenyl]acet-

elemental analyses of the newly prepared compounds_. :
are given in Table 2. amides Vla, b. A mixture of 2 mmol of compound

llb, 2 mmol of an appropriatéhiol, 2 mmol of tri-

N-[2,2-Di(benzylthio, arylthio)-1-phenylsulfonyl-  ethylamine, and 10 ml of ethanol was boiled for 2 h.
ethenyllacetamides llac. To a dispersion of On cooling the precipitate was filteredff, washed
0.01 mol of compoundla in 30 ml of ethanol was with water, and recrystallized.
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N-[1,2,2-Tri(arylthio)ethenyl]lbenzamides Vic-e.
To a dispersion 00.01 mol ofcompoundb in 30 ml
of ethanol was added.03 mol of anappropriate thiol
and 0.03 mol oftriethylamine. The mixture was
stirred for 0.5 h andeft standing for 24 h at 20
25°C. The precipitate formed was filterexdf, washed
with water, and recrystallized.

N-[1,2,2-Tri(benzylthio)ethenyl]-p-toluoylamide
VIf was prepared as abofeom compoundic and
benzylthiol.

4,5-Di(arylthio)-2-phenyloxazoles (Vllla-c). To a
solution of 6 mmol of one among compoundc-e
in 10 ml of phosphorus oxychloride was added

et al.

of 33% hydrogen peroxide solution was added, and
the mixture was boiled for another 0.5 h. The solu-
tion was cooled, water andcetic acid removed in a
vacuum. the residue was treated with ethanol, the
precipitate was filtered off and recrystallized.

2-Alkyl(aryl)-4-arylsulfonyl-5-[alkyl(arylmethyl,

acylmethyl)thioloxazoles Xai. To a solution of

6 mmol of sodium hydrosulfide hydrate in 10 ml of
ethanol was added at 405°C 2 mmol of compound
la, b, or c. The mixture was stirred at 205°C for
15 h, the precipitate was filteredff, to the filtrate
was added 2 mmol of an appropriate alkyl - or
phenacylhalide, the mixture was stirred for 24 h at

6 mmol of phosphorus pentachloride. The mixture20-25°C, the precipitate was filtereaff, washed with

was left standing for 48 h, then the volatile substance

gthanol, water, and recrystallized.

were removed in a vacuum, the residue was treated

with a little ethanol, filteredff, washed withethanol,
and recrystallized.

4,5-Di(benzylthio)-2p-tolyloxazole VIlid. A
solution of 6 mmol of compoun&/If and 12 mmol
of thionyl chloride in 10 ml of benzene was boiled for
1 h, then the volatile substances were removed in
vacuum, the residue was treated with a little ethanol
filtered off, washed withethanol, and recrystallized.

2-Alkyl(aryl)-4-aryl(benzyl)sulfonyl-5-alkyl-
(aryl)sulfonyloxazoles IXa-e. A mixture of 2 mmol
of compoundVlllb or Vilid or Xa, Xb, or Xg,
10 ml of acetic acid and 1 ml of 33% water solution
of hydrogen peroxide was boiled for 0.5 h, then 2 ml
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