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Abstract:Aminoarylhydroxy thioalkenes react with tosyl derivatives to provide 

mainly N substituted -2 vinyl -2,3 dihydrobenzothiazoles. A different regiochemis- 

try of cyclization depending on whether a methyl or a phenyl susbtituent was used, 

was observed.Formation of -2H- 3,4- dihydrobenzothiazines and dienes was 

observed. 

The synthesis and pharmacological interest (antiinflamatory and 

antibacterial activity) of unsubstituted 3- alkyl or 3 -aryl benzothiazolines have 

been reported in several article la , lb  .However the examples with substituents 
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in the 2 position, were limited to simples ones (lower alkyl, ally1 or halophenyl 

4 
Following these observations, and as a continuation of our studies about 

arylsulfides, we now report that, under acidic conditions, substituted amino 

arylthioalcenols undergo intramolecular cyclization leading to the synthesis of 

2-vinyl -2,3-dihydro benzothiazole derivatives which has never been reported so 

far. The method we describ, is easy to perform with regard to the nature of .the 

substitution in the 2- position of the bicyclic ring systems. 

The aminoarylthioalcenols 2 can be prepared regioselectively from the reac- 

tion of ethylenic epoxides 1 with 2-amino thiophenol, in basic media . Formation 

5 6 of compounds 2 confirms the results of KERWIN and Col. and INOUE and Col. 

our ethylenic epoxides 1, reacted with the 2-aminothiophenol anion, as ethylene 

oxide ', styrene oxide or glycidic esters to lead to uncyclized aminoalcohols. 

When heated with tosylchloride (TsCl), compounds 2 produced directly the 

corresponding N-tosyl derivatives 3 with good yields (90-95%). Compounds 3 

were allowed to react in toluene, at 80°C, with tolueneparasulphonic acid (TsOH). 

The reaction gave predominantly 2,3-dihydrobenzo-thiazoles 4 and, sometimes, a 

mixture of 4 with -2H-3,4-dihydro-1,4 benzothiazines 5 and dienes 6 (Tablel). 

We verified that l,.l-benzothiazines 5 did not result from ring expansion of 

benzothiazolines 4 (the reaction of 4a in toluene, at 80°C, was carried out in the 

presence of TsOH). 
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Table 1 

Entry R R yields Products (yields %) 

a C6H5 CH3 80 4a (100) . 

b C6H5 H 50 4b (100) - 

C CH3 CH3 70 4c (25) 5c (25) 6c (50) 

d CH3 H 70 4d (33) 5d (33) 6d (33) 
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The products were isolated by column chromatography on silica gel and 

identified by their analytical and spectral data. All compounds were investigated by 

’H, I3C NMR, IR and mass spectrometry.The X-ray analysis of compounds 4d and 

5d was also carried out using cristals obtained from absolute ethanol. 

In IR spectra, the structures of 4 and 5 were attested by the absence of 

hydroxyl and hTH between (3300 and 3500 cni-I) absorptions; for 6, conjugated 

-CH=CH, (990 and 905 cm” ) and -C=CH2( 900 cm.’ ) were noted. In NMR 

spectra, the assignments were made on the basis of the multiplicity and intensity of 

the signals (Experimental part). The structures were assigned on the basis of the 

following 500 MHz ’H N3fR observations: 

1- in 4, the absence of the vinplic proton( -C=CH,) and the downfield 

chemical shift of the proton on carbon 2, which resonates for 4a,4b and 4c ar 

around 6.5 ppm.In 4d,CH, is in the upper field (6.0 ppm) owing to its proximity 

to the phenyl group of NH-Ts. 

2- the two nonequivalent protons of the S-CH, in compounds 5 and 6 are in 

8 the positions expected for Ar-S-CH, protons . Their chemical shifts for 5d and 

6d are compared with those of compound 3d in Table 2. 

The I3C NMR spectra confirm the structure ofthese compounds; the 

chemical shifts and ’J values are assigned in Experimental part. The comparison 

of compound uncyclized 3 with cyclized products 5 (table 2), shows that the signal 

for S-CH, in the side chain of 3, is consistently the furthest downfield around 49 

ppni ( in 5 it is around 35 ppm). 
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Table 2 

S-CH, ( 6 ppm) 'H and l3 C Nh4R of compounds 3d, 5d and 6d. 

Compound 3d 5d 6d 

2.69 to 2.79(AB) 2.96 to 3.04(AB) 3.28 (s) 
'H J=13.2Hz J=12.2Hz 

"C 49.5 'J=141.1Hz 34.4 'J=142.2Hz 35.1 'J=141.6Hz. 

Scheme 2 
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The cis arrangement of the CH, groups attached to the double bond in 

the side chain of 4d (geometry Z), is based upon NMR "C spectral evidence; the 

additional shielding of the 1' methyl carbon (1 1.7 ppm) is caused by the cis oriented 

9 2' methyl carbon (13.7 ppni) ( gamma gauche effect) . This observation is 

confirmed by X-ray data spectra (scheme 2). 

Finally, for products 4, the low intensity signal for C-8 appears upfield 

(around 133 ppm) compared to the low intensity signal for C-9 (around 144 ppm), 

10 
which is consistent with the differences in shielding of sulfir and nitrogen atoms . 

Table 1 shows the clear substituent effect on the reactivity of 3 in 

cyclization. The cyclization seems to depend on the nature of R. An electron 

donating group (R=CH,) -entries c and d in Table 1, facilitates the elimination 

reaction and leads to the formation of dienes 6,  but cyclization still occurs. With 

R=phenyl, the reaction appears to be more se1ective:ody dihydrobenzothiazole 4 is 

obtained. Apparently, the reaction proceeds via an episulfonium intermediate which 

undergoes a nucleophilic opening by the adjacent NH-Ts group via a SN2-type 

11 mechanism. Moreover it is known that episulfonium ions reveal the reactivity 

patterns quite typical of cationoid systems. 

The regioselectivity of this opening is not subject to charge control 

but we think that it is affected principally by steric hindrance. We suggest that the 

compounds are produced according to scheme 2 where the episulfonium ion is 

drawn in its two mains conformations A and B; the relative amounts of 4 and 5 

reflect a preference for A or B. 
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Scheme 3 
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The conformer of type A shows steric hindrance between the R and NH-Ts 

groups ( N in the scheme 3) and thus, the equilibrium can be displaced towards the 

conformer of type B where minimal steric effects are noniially expected. 

When R is a phenyl, the conformation B is favoured by minimization of the 

steric interactions, the nucleophilic attack can only take place on the methylene 

site: only compounds 4 are obtained . 

If R=CH,, the two paths via A and B are plausible: a mixture of products 4 

and 5 are formed. 

In conclusion, this work shows that N-tosylation is a good way to have 

access to 2-vinyl dihydrobenzothiazoles. The presence of a tosyl group induces a 

specific reactivity: the episulfonium intermediate formed is stable enough to favour 

substitution and cyclization rather than elimination.Extension to the synthesis of 

many substituted dihydrobenzothiazole systems should be possible and their 

structure - activity relationship will be studied. 

EXPERIMENTAL, 

Melting points were determined on a kofler stage and are uncorected. 'H NMR 

spectra were recorded on a 500 MHZ Brucker DMX and 300 MHZ Brucker AM 
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300 WB spectrometers .13C NMR spectra were realised on a 125 MHz Brucker 

DMX and a 75 hlHz Brucker AM 300 WB spectrometers . For all the spectra, 

CDCI, is utilized as solvent and chemical shifts are in ppm. Mass spectral data were 

obtained on a Varian 3 11 high resolution spectrometer.1.R. spectra were recorded 

on a Perkin Elmer 16PC F.T. spectrometer. 

General procedure for synthesis of (2-aminophenylthio)-3-butene 2a to 2d. 

Freshly distilled 2 ainino thiophenol (O.03lhl) was added to a solution of KOH 

(0.031 M)in ethanol and stirred for 5 minutes. Then the solution was cooled to 

room temperature and the epoxyde(0.031M) was added. The reaction occured at 

room temperature when R= phenyl and was heated at 50°C when R=CH,. After 

two hours, water was added to the mixture. After extraction with ether, the orga- 

nic layer was dried with Na$O, and evaporated. When R=phenyl, the product was 

chromatographied on a silica gel column with CHQJethyl acetate (S0/20) as 

eluent. When R=CH,,the product was distilled under high vacuum . 

2a (R=C,H, , R'=CH,): 2-hydrory-2-phenyl-3methyl-1- (Zaminophenylthio) 

-3-b u ten e. 

Brown solid F:64"C, (90%).'H nmr 6 ppm: 6.64-7.46(9H,m,phenyI); 5.01-5.19 

(2H,m,=CHz); 3,33-3.58(2H, AB; J=13,3Hz, S-CH2). 1 .61(3H,~,cH,);'~C nmr 6 

ppm: 111.9 (txq , 'J=156.6 Hz,C(4)); 78.5(s,C(2));47.5 (t , 'J= 141.6Hz, C(1)); 

19.2 (qxm,'J=l 27.2Hz,CHj).ir v, cm-' :334S-3440(h'H2)(OH),904(CH,), 750-698 

(mono and 1-2 disubstitution phenyl) 

2b(R=C,H,, R=H) : 2-hydroq-2- phenyl-1- (2-aminophenythi0)- 3-butene. 

Oil (90%).'H nmr 6 ppm: 6.67-7.43(9H,m,phenyl); 5.36-6.14 (3H,ni, CH=CHJ ; 
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3.27- 3.35 (2H,AB, J= 13.5Hz ,S-CHJ. .'.'C nmr 6 ppm: 114.1 (t,'J=157.OHz) 

C(4));76.5(s,C(2));48.9(t, 'J=141.6Hz, C(2)H2).ir v, cm.' 3352-3470(NH2)(OH); 

1606(NH),992-926(CH);750-76O(mono and 1-2 disubstitution phenyl). 

2c(R=R'=CH,): 2-hydroxy-2-methyl-3- mCthyl-1- (2-aminopheny1thio)- 3- 

butene. 

Yellow oil (80%) bp:155'C/2 mmHg .'H nmr 6ppm: 6.65-7.50 (4H,m, phenyl); 

5.07-5.92 (36n-1, =CHI); 2.89-3.06 (2H,AB,J=13.3 HZ,S-C&); 1.33 (3H,s, 

CH,).I3C nmr 6 ppm : 110.9 (t, 'J=156.5Hz, C(4));74.9(s,C(2)); 47.2(txq; 'J= 

140.8Hz,C(1)),26.8(q, 'J=127.3H Hz, CHj(2));19.4 (qxdxd , 'J= 126.4 Hz, CH,(3)) 

.ir v,cm-' 3344(0H)(r\W2),902 (=CH2), 748 (1.2 disubstitution phenyl). ms(m/z): 

calculated :223.1030, found: 223. 1034; 223(17.69), 139(76.29), 125 (loo), 

124(7 1.44),80(3 8.61). 

2d (R=CH,,R'=H): 2-hydroxy-2-methyl-1- (2-aminophenylthio)-3-butene. 

Yellow oil (90% )bp: 141"C/10.5 mmHg. 'H nmr 6 ppm: 6.69-7.49 (4H,m,phenyl); 

5.07-5.92 (3H,m, CH=CH,) 2.89-3.06(2H,AB,J=13.3Hz, S-CHJ;I .33(3H,~, CH,). 

I3C nmr 6 pprn: 113.l(t,'J= 155.3 Hz,C4); 67.6(s,C(2)); 48.8(txrn,'J= 140.5Hz, 

C(1));27.2 (q,'J=127.2Hz,CH3). ir v,cm":3346(NH2 )( OH), 994-924 (=CH), 748 

(1-2disubstitution phenyl). 

General procedure for synthesis of (2-tosylaminophenylthio)-3-butene 3a to 

3d. 

Tosylchloride (4.5x10%4) was added to a solution of compound 2 (4.5 x IO'jM) 

in pyridine (25 ml). The mixture was stirred at room temperature for 5 hours. After 

extraction with ether, the organic layer was dried (N%SO,) and the residu was 
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chromatographied on a silica gel column with CH,CI_JEthyl acetate (90/10) as 

eluent, to give compounds 3 . 

3a(R=C,H,, R=CH,) : 2-hydroxy-2-phenyl-3- methyl-1- (2-tosylaniinophenyl- 

thio)-3-butene. 

'H nmr 6 ppm: 6.92-7.69(13H,ni,phenyl); 5.07-5.17 (2H ,m,=CH2); 3.06- 3.34 

(2H, AB, J=13.1Hz,S-CH2); 2.30(3H,s,CH3Ts);1 .59(3H,~,cH~(3)). '~C nmr 6 ppm: 

112.7 (txq, 'J=156.8Hz ,C(4)); 78.5(s,C(2)); 48.5(t,'J,=142.0 Hz, C(1)); 21.5 (qxt, 

'J=126.9Hz, CH,Ts); 19.l(qxdxd, 'J= 126.7 Hz; CHj(3)).ir v,cm-': 3498(0H), 

3250(NJ), 1334 and 1158 (S0,),758+698(mono and 1.2 disubstitution phenyl). 

3b (R=C,H,,R=H): 2-hydroxy-2-phenyl-1- (2-tosy1aminophenylthio)- 3- 

butene. 

'H nmr 6 ppnx6.92-7.68 (13H,m,phenyl ); 5.25- 6.15(3H,m, CH=CH,); 3.05-3.1 1 

(2H,Al3, J=13.3 Hz,S-CHJ; 2.30 (s, CH,Ts)."C nmr 6ppm:l15.9(t,'J=156.2Hz, 

C(4));76.5(s,C(2)); 49.7 (t, 1J=142.5Hz,C(1));21 .5(qxt,'J=127,4,CH,Ts).ir v,cm-' : 

3486(0H),3248(hW), 1334-1 158(502), 990-924 (-CH=CK) , 814(1-4 disubs- 

titution pheny1),758-700 (mono and 1-2 disubstitution phenyl) . 

3c (R=R'=CH,) : 2-hydroxy-2,3-dimethyl-l- (2-tosylaminopheng1thio)- 3- 

butene. 

'H nmr Gppm : 6.96-7.71(8H,rn,phenyl ); 4.94-5. 13(2H,m,=CH2); 2.67-2.93 (2H, 

AB,J=13.2 Hz,S-CH2); 2.35 (3H,s,CH3Ts);l.34(3H,s, CHj(2)); 1 .67(3H,s,CH, (3) 

"C ninr Bppni: 111.6 (txq, 'J=156.7Hz,C(4)),74.8(s,C(2));48.2 (txq, 'J= 141.1Hq 

C(2)H2); 26.8(q,'J=127.3Hz, CH,-C(2)); 21.5 (qxt, 'J=127.3 ,CH,Ts); 19.3(qxm, 



HETEROCYCLIZATION OF UNSATURATED PHENYLSULFIDES 3757 

’J=126.6HzvCH,-C(3)).ir v, cm.’:3494(OH), 3254(NH), 1334-1 1 5S(SO,), 908 

(C=CH). 

3d(R=CH,,R’=H): 2-hgdroxy-2-methyl-I- (2-tosylaminophenylthio)- 3- butene. 

’H nmr 6 ppm:6.96-7.71(8H,m,phenyl); 5.1 1- 5.86 (3H,m, CH=CH2) ; 2.69- 2.79 

(2H,AB, J=13.2Hz,S=CHL); 2.35 (3H,s, CH3Ts);l.32(3H,s,CH,(2). I3C nmr 6 ppm 

113.9(t,’J= 155.1Hz1 C(4));72. 8(s, C (2));49.5 (t,’J=141.1Hz ,C(1));27.2 (q, ‘J= 

127.4 Hz,CH,(2)) ; 21.5(qxt, ’J=126.9 CH,Ts). ir v, cm-’: 3492 (OH), 324S(hTH), 

1332,1160 (SO2). 

General procedure for synthesis of -2,3-dihydrobenzothiazoles 4 and 

2H-3,4-dihydro-1,4- benzothiazines 5. 

Compounds 3 (2.5 m ! i n  toluene was heated at 90°C and then TsOH (2.5 mh4) 

was added. After 2 hours (3c,3d) or one day (3a,3b), the mixture was cooled and 

poored on a cold solution 10% of sodium hydroxyde, washed with water, 

extracted with ether and dried (Na$O,). After evaporation, compound 4 3  and 6 

were separated by chromatography on silica gel column, eluted with toluene. 

4a (R=C,H,, R’=CH,) : 2-((l-phenyl-2-n1ethyI)-l-propene]-3-tosylamino -2,3 - 
dihydro benzot hiazole. 

M.p.:102’C.’H nnir 6 ppm: 6.67-7.48 (13H,m,phenyl ); 6.81 (lH,s,C,H); 2.34 

(3H,s, CH,Ts); 2.02 (3H,s, R )  ;1.46(3H,s,CHj).”C nmr 6 ppm : 144.1 (s,C(9)); 

133(s,C(8));67.0 (d,’J=152,5 Hz, C(2));22.5 (qxq, ’J=126.5 Hz ,CH,); 21.6 (qxt, 

’J=127.3 %,CH,Ts); 19.7(qxq,’J=126.3 Hz, CH,). ir v, cm-’1638 (C=C), 1358 , 

1166 (SO,), 812( 1-4 disubstitution phenyl), 760,664 (mono and 1-2 disubstitution 

p heny I). 
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4b(R=C6H,,R'=H) : 2-(l-phenyl--lpropene)-3-tosylamino -2,3-dihydrobenzo 

thiazole. 

'H nmr 8 ppm:6.90-7.67(13H,m,phenyl );6.68 (IH,s,C(2)H); 6.00 (IH, q,J=6.91 

Hz C(2')H)); 2.34(3H, s,CH,Ts);l.49 (3H, dxd,J=6.91Hz;CH3-C(2')). ir v, cm-' 

1646 (C=C), 1356,1168 (S0,),812 (1-4 disubstitution pheny1),748,702(1-2 and 

monosubstitution phenyl). 

4c(R=R'=CH,): [(1,2-dimeth~I)-l-propene]-3-tosylamino-2,3-dihydrobenzo 

thiazole. 

M.p.:94OC.'H nmr 6 ppm:6.49-7.64(8H,m,phenyl );6.70 (lH,s,C(2)H); 2.35(3H, s, 

CH,Ts); 1.91 (3H,d,J= 1,2Hz,CHj);1.51,1.69 (2s,3H,R,Rf).ir v, cm-':1654 (C=C), 

1354 -1 170(S02), 814(1-4 disubstitution pheny1),748(1-2 disubstitution phenyl). 

4d(R=CHj, R'=H) : 2-[(l-n1ethyl)-l-propene]-3-tosylamino -2,3-dihydrobenzo 

thiazole. 

M.p.:l 1 l0C.]H nmr 6 ppm 6.97-7.68(8H,m,phenyl ); 6,00(1H,s,C(2)H); 5.72(1H, 

q,J:6.62 Hz, C(2')H); 2.33(3H,s, CH3Ts); 1.60 (3H,s,CH3-C(1')) ;1.58(3H,d,J=6.94 

Hz, CH,-C(2')) ."C nmr 6 ppm: 144.8(s, C(9)); 133.0(s,C(8)); 73.4(d,'J=153.6 Hz 

C(2));21.5(qxt,'J=127.1 Hz,CH,Ts); 13.2(q,1=126.2 Hz , CH,- C(2')), 11.7(dxd, 

'J=127.0 Hz,CH,-C(1')) ir v, cm.':1644(C=C),1358 -1 166(SO,), S46(=CH) . 

5c (R=R '=CH,) : (l-propenyl-3-n1ethyl)-4-tosyIamin0-2H- 3,4-dihydro- 1,4 - 

benzothiazine 

'H nmr 6 ppm:7.00-7.52(8H,m,phenyl); 4.70-5.05 (2H, m,=CH,); 3.12-3.19 (2H, 

43,  J=12.4Hz, S-CH,); 2.41(3H,s,CH3Ts); 1.77 (3H,s,CH3-C(3)); 1.67(3H,~, 
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CHj-C(1’) ). I3C nmr 6 ppm: 11 1.3CH(t,=CHJ; 62.9 (s, C(3));34.7(t,’J=140.0 

Hz,C(2)H ,);27.6(q,’J=129.9Hz,CHj-C(3)), 21.6 (q~t,’J=l27.2Hz,CH,Ts); 18.3 

(qx m,’J=125.8Hi,CHj-C(1’)). ir v,cm-’:1644 (C=C), 1348-1 166 (SOz), 812(1-4 

disubstitution pheny1),756( 1-2 disubstitution phenyl) . 

Sd(R=CH,,R’=H) : (3-vin~l)-3-methyl-4-tos~lamino-2H-3,4- dihgdro-1,4 - 
benzothiazine. 

M.p.: 11 5’C.’H nmr 6 ppm: 7.04-7.52(8H,m,pheny1);4.98-6.08 (3H,m,CH=CH2); 

2.96- 3.04 (2H, AB, J=12.2&, S-CX);2.41(3H,s, CH3Ts); 1.52(31-I,s,CH3-C(3)). 

I3C nmr 6 ppm: 112.7 (t,’J=155.0 Hz,=CH,J; 60,2(s,C(3)); 34.4 (t,’J=142.2 Hz, 

C(2)); 28.4 (q, ‘J=129.6&, CHj-C(3)) ; 21.5(qxt,’J=127.2 Hz,CH,Ts).ir v, cm-’ 

164 0 (C=C), 1318,1166 (SO?), 812(1-4 disubstitution pheny1),754(1-2 disubstitu 

tion phenyl). ms (dz):C,,H,,O,S,N calculated inass:345.0857, found:345,085 1. 

6c(R=CHj):2-niethane-(2-aminophen~lthio)-3-niethyl-butadiene. 

’H nmr 6 ppm : 6.96-7.82(8H,m,pheny1);4.55, 5.00, 5.14, 5,15(4H,4sC =CH2); 

3.36(2H, s, S-CH2); 2.34(3H,s,CH3Ts); 1.91(3H,s, CH3-C(3)).I3C nmr 6 ppm: 

114.3(txq, ’J=155.3Hz ,C(4)H2);1 16.4 (txt, ’J=157.8 Hz CH,=C(2)); 40. I(tsdxd, 

’J= 141.6 Hz, C(1)); 21.l(qd,’J=127.3, CHjTs); 20.9 (qxdxd,’J= 127.0 Hz CH, 

-C(3)) .ir v , d :  3254(NH), 1134 ,1160 (SO2), 900(C=CH), 812 (1-4 disubstitu- 

tion phenyl), 754 (I-2disubstitution phenyl).ms (m/z): C,&IH2,0,SIN, calculated : 

3 59.0 13, found3 59.1007. 

6d(R’=H):2-methane-(2-aminophenylthio)-~utadietie. 

M.p.: 113’C.IH nmr 6 ppm:6.97-7.82(SH,m,phenyl); 5.22-6.32 (3H, m,CH=CH,); 
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4.53-4.89 (2H,m, C(2)=CH2); 3.28(2H,s,S-C&); 2.35 (3H,s, CH,Ts). "C nmr 6 

ppm: 115.3 (t,'J=154.8Hz ,C(4)); 119.4(txni, 'J=15S. IHz,CH,=C(2)); 38.1 (txm, 

'J=141.6Hz, S-CH,); 21.4 (qx?,'J=127.2 Hz, CH,Ts).ir vcm-' 3262 (h'H),1634 

(C=C), 1336, 1166(S02), 906 (C=CH2), 814(1-4 disubstitution phenyl),756 (1-2 

disubstitution phenyl). ms(m/z): C,,H,,S,O,N: calcuIated:345.0857 , found : 

345.0853. 

X-ray cristallography of 4d and 5d.12*'3~14 

for 4d :C18H1902NS2/Mr=345.49,orthorhombic, Pna2 1, a=l3,454( I), b= 13.848 

(4),c =9.473(2)A,V=1764,9(6)A3,Z=4,D,=1 .300 Mg.m-3,h(MoKa) = 0.70926 A 

p=2.96cm-', F(000)=728,T=293K, final R=0.027 for 1448 observations,The 

sample (0.45*0.50*0.55nun) is studied on an automatic diffractometer CAD4 - 

ENRAF NONUS with graphite monochromatized MoKa radiation. The cell 

parameters are obtained by fitting a set of 25 high-tetha reflections. The data 

collection (26,,,= 50°, scan 0/26=1, t max=60s, range HKL : H 0,15 K 0,16 L 

0 , l l  , intensity controls without appreciable decay (0,4%) gives 3208 reflections 

from which 1448 with I >30 (I). AAer Lorenz and polarisation corrections the 

structure was solved with Direct Method which reveals all the non-hydrogene atom 

of the structure. After isotropic (R=0.095), then anisotropic refinement (R=0.05 l), 

all the hydrogene atoms are found with a Fourier Difference between 0.69 and 

0.26 e.A". The whole structure was refined by the full-matrix least-square 

techniques (use of F magnitude ; x,y,z, pij for S,N,O,and C, atoms and x,y,z for H 

atoms; 265 variables and 1448 observations ; IF 1/0(Fo)~= [ ~(I)+(O.O~FO*)~]-~ '~)  

with the resulting R= 0.028, R,,,=0.037 and S ~ 0 . 7 9 6  (residual Ap<12 e k'). 
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for 5d: C18H1902NS2/Mr=345.49,orthorhonibic,Pna21, a=7.691(3), b= 12.049 

(9),c =18.770(9)A,V=1739(6)A”, Z=4,Dx=1 ,300 Mg.m”,h(MoKa) = 0.70926, A 

p=3.08cm-’,F(000)=728,T=294K, final R=0.073 for 1 148 observations.The sample 

(0.45*0.45*0.50 mm) is studied on an automatic diffractometer CAD4-ENRAF 

NONUS with graphite monochromatized h4oKa radiation. The cell parameters are 

obtained by fitting a set of 25 high-tetha reflections. The data collection (28,,= 

SO”, scan 0/28=1, t max=60s, range HKL : H 0,9 K 0,14 L 0,22 , intensity 

controls without appreciable decay (0,6%) gives 1785 reflections from which 1148 

with I >30 (I). After Lorenz and polarisation corrections the structure was solved 

with Direct Method which reveals all the non-hydrogene atom of the structure. . 

The whole structure was refined by the hll-matrix least-square techniques (use of 

F magnitude ; XJ,Z, pij for S,N,O,and C, atoms and x,y,z for H atoms; 209 

variables and 1148 observations ; w= Ilo(F0)’ = [ 0~(1)+(0.04Fo~)~]”’~) with the 

resulting R= 0.073, &,=0.073 and S ~ ~ 1 . 5 2  (residual Ap<12 e A’).Atomic 

scattering factors from International Tables for X-ray Crystallography (1974). All 

the calculations were performed on a Digital Micro VAX 3 100 computer with the 

MOLEN package (FAIR, 1990). 

Acknowledgments to Mrs M. LE ROCH and Mr J.F. CUPIF for technical 
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