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Abstract- Reaction of vinylmagnesium bromide with morpholine or piperidine- 

N-sulphenyl chlorides 3a,b affords the N-ethenylthio-morpholine and -piperi- 

dine a,a. When treated with stoichiometric mounts of an arylasine and 

methanesulphonic (or trifluoroacetic) acid, the sulphenanides 4 are converted 

into N-aryl-ethenesulphencmides 60-e. On heating in toluene, two of these -- 
sulphenasides @ and & undergo [3.3] -sigmotropic rearrangements followed 

by cyclisation of the intermediate amino-thioaldehydes yielding the carres- 

ponding lH-benr[g]indales &,b. 

Although 1-ara-l'axa-[3.3]- si ma ra g t p ic rearrangements of unsaturated derivatives I of 

1 N-acyl-N-aryl-hydroxylonines have been reported , analogous reactions of related systems 

IV containing a sulphenaside group have not been investigated to our knowledge. 
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These N-oryl-1-alkenesulphenmides IV would be of interest as they might undergo an 

l-aza-l'-thia-[3.3] -sigmatropic rearrangement to give o-amino-phenylsubstituted thiocarbonyl 

compounds which could further cyclise to form indoles. This anticipation was based on the 

following known facts: i) the smooth rearrangements of some ally1 vinyl sulphide derivati- 

2 ii) the thermal unstability of the N-S bond in sulphenasides 3 ves ; and iii) the mild 

thermal transformation of N-aryl-1-olkynesulphenanides V which undergo [3.3]-sigmatropic 

rearrangements followed by cyclisation of the intermediate cmino-thioketenes VI yielding 

4 indoline-2-thiones VII : 

881 
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The new N-aryl-ethenesulphenanides 6a-e were obtained by a route similar to our previous- -- 

ly reported preparation of the N-aryl-l-alkynesulphenanides V 4b . The aninosulphenyl chlori- 

5 des 3a,b are known to be eosily prepored : 

PN’H pN+ ~N/=~ 

X2 0 x2 

lo x=0 
b X = CH2 -zF 

2a X=0 

b X=CH2 
502Cl2; 

30 x=0 

b X = CH2 

It has now been found that the Grignard derivative of vinyl bromide reacts smoothly with 

the aminosulphenyl chlorides 3a,a to offord the N-ethenylthio-morpholine or -piperidine 

4a,b with good yields: -- 

3a,b c 4a X= 0 (85$ crude) 

b X = CH2 (W$ crude) 

Like the nucleophilic displacement of the chlorine atom of 3b by olkynyl-lithium deriva- - 

tives 4b, it is probable that the reaction z-+ 4 is facilitated by the participation of 

the lone pair of electrons on the nitrogen atom. 

Following some previous reports on transasinations of sulphenanides 6,4b 
, the sulphena- 

mides 40 or 4b dissolved in an onhydrous aprotic solvent, such OS dichloromethane or di- - 

methoxymethane, were treated with equimolar anounts of an arylamine 2 and a strong acid 

such as methonesulphonic acid ou trifluoroacetic acid between 0% and room temperature for 

several hours. The rnnmonium solts were removed by washing with water and the N-aryl-ethene- 

sulphenanides 60-e were eosily isolated from the organic phase. -_ 

When heoted at reflux in benzene, toluene or xylene for 3 hrs, the ethenesulphenmides 

6a,b,c did not give the expected indoles, but were recovered along with the benzencmines 5, 

the anounts of which increased with the temperoture. These benzenaines 5 were probably 

formed by a homolytic cleavage of the N-S bond with loss of the sulphur bearing fragment. 

The unsaturated character of this fragment leads to polymerisation. No o- or p-ethenylthio- 

benzenanine corresponding to the previously reported thermal rearrangement of sulphenanilides 

3 
has been detected in our products. 
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5 

I? 

H+ 
4a,b + 6 Rl R* R3 yields of purified products 

OH H H 60 f 

bCH3 H H 90% 

cH H No2 75 $ 

d H -(C4H4)- 42 Ir 

e C% -(C4H4)- 49 % 

Inspection of the putotive intermediate II (S insteod of 0) suggested to US that the 

[3.3]-sigmatropic rearrangement of IV should be aided by an appropriately selected substi- 

tuent Rl. An electron withdrawing group R1 would be favorable on account of some previous 

results in other L3.31 -sigmatropic rearrongements lc,e,f,7 . However, our attempts to react 

the secondary sulphenanide &with some acylating and sulphonylating agents in several 

conditions were unsuccessful. 

Reaction of the sulphenanide &with methanesulphonyl chloride and triethylanine in di- 

chloromethane between -60°C and room temperature gave C6H5-NH-SO*-Cl$. When treated with 

an equivalent of n.butyllithium in tetrahydrofuran at -70°C, the sulphenamide 6a afforded - 

the lithio-derivative 6f which was found to be stable after heating the THF solution at - 

65“C for 2 hrs. Reaction of the lithio-derivative G with p.toluenesulphonyl chloride bet- 

ween -70% and room temperature gave C6H5-NH-SO*-C7H7 as the sole identified product. 

However, the reaction of 6f with tert.butyl-dimethylsilyl chloride afforded the silylated - 

sulphenanide s which was found to be stable after heating a solution of it in 1.2-dichloro- 

benzene at 15OOC for 2.5 hrs. 

Iii 

n .C4H9Li TBSCl 
% 

60 6f * &h 

When treated with one equivalent of ethyl chlorofonate, the lithio-sulphenanide g 

gove three products 2 (41%), 2 (3s) and 6~ (25) which were separated by chromatography. 

The formation of these products could be explained by the likely hypothesis that the expec- 

ted N-ethoxycarbonyl-sulphenamide reacts ropidly as a sulphenylation agent on the lithio- 

derivative 6f (fig. VIII). - 
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6f 
ClC02C2HS 

) 7a R=H 6g VIII 

b R = CO2C2HS 

Our sought for synthesis of the indole ring system succeeded with the two N-(l-naphthyl)- 

ethenesulphenanides 6d and 68; heating o 0.1 molar solution in toluene for several hours - 

(a: 4 hrs; &: 2 hrs) resulted in a smooth transformation into the corresponding lH-benz- 

[glindoles 8a,b. It is probable that the [3.3] -signatropic rearrangement a+ IX is assisted 

by the presence of the naphtholene ring system which allows provisional dearomatisation 

into the asino-thioaldehyde IX . 

@? 8[&] fi 

u L3.3'1 
4jdR'zti - IX 

- H2S 
W 6a R1=H 83% 

e R1= CH3 b Rl= CH3 72% 

Returning to the N-phenyl ethenesulphenaside case, it seemed to ue that if a carrespon- 

ding aza-sulphonium salt could be prepared, the [3.3] -sigmatropic rearrangement should occur 

through a cotionic charge-accelerated process observed with other unsaturated sulphonium 

so1ts 9J0. Among the rare exasples for the preparotion of ozo-sulphonium salts from sulphe- 

ncrsides, the olkylation of dimorpholine sulphide with triethyloxonium tetrafluorobarote has 

been reported ll. When treated with this alkylating agent in dichlaromethane at O°C, the 

sulphenanide 6b gave, after aqueous work up, N-ethyl N-methyl aniline 2. It is likely that - 

the alkylotion occurred on the nitrogen atom to yield a thio-ammonium salt l2 X which wos 

hydrolysed to the finol product 2 ond the unstable ethenesulphenic acid XI. 

N+“5 

XI 

Our results show that i) N-ethenylthio-piperidine or -morphaline 4 ore easily prepared 

by reaction of asinosulphenyl chlorides 2 with vinyl magnesium bromide; various N,N-dialkyl- 

1-alkenesulphenanides should be accessible with other vinylic Grignord derivatives; ii) the 

acid-catalysed transainations of the compounds 5 with arylamines provide a convenient 
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route to the N-oryl-ethenesulphenanides 6 and iii) the lH-benz[g] indole ring system can be 

prepared by mild heoting of the naphthalenic substrates a 
22 . 
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EXPERIMENTAL 

Boiling and melting points are uncorrected. The purity of the described products has been 

checked by thin layer chromatography (silica gel 6OF-254 Merck). 

The 1H NMR spectra were recorded on a Caneca 250 Spectrometer; 
1 

H chemical shifts are given 

in 6 (ppin) from internal MS. 

The l3 C t+fR spectra were recorded on a Brucker WH 90 MHz and a Brucker AL 100 MHz spectrome- 

ter. l3 C chemical shifts ore given in 6 (ppm) from TMS with the solvent peaks OS internal 

standard; CH and CH3 resonances appear as positive (+) and quaternary and CH2 carbons as 

negative (-) signals by multiplicity detenninotion 
13 . 

The mass spectra were recorded on a Nermag RlO-1OB spectrometer, with electronic impact 

70 ev (E.I.) or chemical ionisation with NH3 (C.I.). 

The N,N’-dithiobis-morpholine and -piperidine 2a,b were easily prepored with good yields - -_ 
from the corresponding anines 1 and sulfur monochloride in hexane in presence of oqueous 

sodium hydroxide following the procedure of Hatch 
14 . 

The morpholine- and piperidine-fi-sulphenyl chlorides 30,a were prepared following the proce- 

dure using sulphuryl chloride described for diethylanine-N-sulphenyl chloride 
15 . The morpho- 

line N-sulphenyl chloride (bpo 2- 

(m, 4H); 6 13C NHR (CDC13): 

-45%) has 6 1H tUlR (CDC13): 3.37-3.47 (m, 4H); 3.77-3.87 

5817 (t); 66.44it). The 1 H NMR data of piperidine-N-sulphenyl 

chloride 3b are given in a previous paper . - 

1-Ethenylthio-piperidine +. General procedure 

In a dry flask, 
16 

a solution 0.5 M of vinyl magnesium bromide (10.5 mmol) in tetrahydrofuran 

was cooled ond stirred at -78OC under argon. Piperidine N-sulphenyl chloride (1.52 g; 

10 mmol) was rapidly added; the reaction was exothermic. The mixture wos stirred at -78OC 

for 15 min and warmed to room temperature. After stirring for 2.5 hrs, pentone (25 ml) and 

water (10 ml) were added. The organic phase was decanted and the aqueous layer was washed 

with pentone (3 x 20 ml). The organic phases were woshed with brine and dried (potassium 

carbonate). The solvents were evaporated under reduced pressure leaving a yellow oil (90 5) 

with an unpleasant odour. An attempt to distil the product under high vacuum led to a signi- 

ficant loss in materiol (30-40$). For microanalysis, a small sample was distilled (Kugelrohr, 

35-45OC, 0.1 mm). The spectral data are indicated in the table. The crude product was used 

for the following transaninations. 

N-Aryl-ethenesulphenanides 6a,b,c 

A solution of benzenanine 2 (10 mmol) in anhydrous dichloromethone (10 ml) was stirred ot 

O°C and treated with methanesulphonic acid (0.960 g; 10 mmol); the benzenaninium methane- 

sulphonote precipitated. Then a solution of 1-ethenylthio-piperidine + (11 mol) in dichlo- 

romethane (5ml) was added and the mixture was stirred at O°C for 2 hrs. 

When 4-ethenylthio-morpholine G was used, the mixture was stirred at 0% for 30 min, then 

at room temperature for 3 hrs. 

Water (5 ml) was added and the mixture extracted with dichloromethane (3 x 5 ml). The orga- 

nic phases were washed with saturated brine and dried (potassium carbonate). Removal of the 

solvent under reduced pressure at room temperature afforded the crude products which were 

purified by flash-chromatography (kieselgel Merck 70-230 mesh) using pentane-dichloromethane 

60/40 OS eluent. The yields are indicated in the main text ond the spectral date are given 

in the table. The compound & was crystalline, mp. 87OC. 
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Table. Spectral data of ethenesulphenanides 4a,a and 6a-f -- -- 

'H NHR (CDC13/TT4sint) 6 (ppm) 13CfW (a=$ 6 (PPd M.S. m/e (rel. int. Z) 

*h 3.00-3.07 (m,4H); 3.70-3.77 (m,lH); 55.3 (-); 67.0 (-); 145 (H+, loo); 86 (12). 

5.32 (d, J=lO Hz, 1H); 110.4 (-); 132.0 (+) 

5.40 (d, J=17 Hz, 1H); 

6.7q (dd, J=lO and 17 Hz, 1H). 

l G 1.36-1.50 (m,2H); 1.58-1.70 (m,4H); 23.2 (t); 27.2 (t); 

2.96-3.05 (m, 4H); 57.0 (t); 109.4 (t); 

5.25 (d, J=lO Hz, 1H); 132.8 (d). 

5.34 (d, J=17 Hz, 1H); 

6.70 (dd, J=lO and 17 Hz, 1H). 

& 4.90 (br s,lH); 5.14 (d,J=16.5 Hz,lH);107.6 (t); 114.4 (d); 

5.18 (d, J=lO Hz, 1H); 

6.38 (dd, J=lO and 16.5 Hz, 1H); 

6.90-6.98 (m,lH); 7.00-7.08 (m,2H); 

7.24-7.34 (m, 2H). 

'6b - 3.39 (s,3H); 4.97 (d,J=16.5 Hz,lH); 

5.14 (d, J=lO Hz, 1H); 

6.31 (dd,J=lO and 16.5 Hz, 1H); 

6.86-6.94 (m,lH); 7.02-7.10 (m,2H); 

7.24-7.34 (m, 2H). 

l & 5.13 (d,J=16.5 Hz,lH); 5.15 (br s , 

1H); 5.26 (d, J=lO Hz, 1H); 

6.39 (dd, J=lO and 16.5 Hz,lH); 

7.34 (ddd,J=8,2.25 and 1.2 Hz,lH); 

7.44 (dd, J=8 and 8 Hz, 1H); 

7.78 (ddd,J=8,2.25 and 1,2 Hz,lH); 

7.90 (dd, Jc2.25 and 2.25 Hz, 1H). 

"fi 5.12 (d, J=16.5 Hz, 1H); 

5.19 (d, J=lO Hz, 1H); 

5.52 (br s, 1H); 6.41 (dd, J=lO and 

16.5 Hz,lH); 7.30-7.62 (m, 5H); 

7.78-7.95 (m, 2H). 

6e - 3.35 (s,3H); 5.33 (d,J=lO Hz,lH); 

5.45 (d, J=16.5 Hz, 1H); 

6.60 (dd, J=lO and 16.5 Hz, 1H); 

7.30-7.44 (m,2H); 7.45-7.60 (m,2H); 

7.60-7.66 (m,lH); 7.82-7.90 (m,lH); 

8.26-8.34 (m, 1H). 

Hz,lH); 6.32 (dd,J=lO and 16 Hz,lH); 

6.99-7.08 (m,lH); 7.20-7.32 (m,4H). 

fi 0.25 (s,6H); 0.94 (s,9H); 

5.14 (d, J=lO Hz,lH); 5.20 (d, J=16 

120.1 (d); 128.8 (d); 

134.9 (d); 146.0 (8). 

44.0 (q); 107.9 (t); 

115.1 (d); 119.5 (d); 

129.0 (d); 133.3 (d); 

149.4 (8). 

108.9 (-); 109.3 (+); 

115.0 (+); 120.5 (+); 

129.8 (+); 133.9 (+); 

147.9 (-); 149.3 (-). 

108.1 (-); 109.0 (+); 

119.5 (+); 120.5 (+); 

123.3 

124.1 (-); 125.3 (+); 

125.7 (+); 126.3 (+); 

(d); 

128.8 (+); 134.3 (-); 

125.7 

134.8 (+); 141.1 (-). 

(d); 

46.0 (+); 110.7 (-); 

118.1 (+); 124.0 (+); 

128.2 

124.9 (+); 125.0 (+); 

125.5 (+); 126.0 (+); 

(d); 

128.3 (+); 128.7 (-); 

137.1 

133.6 (+); 134.9 (-); 

(d); 

150.0 

148.2 (-). 

2.8 (q); 20.4 (8); 

(8). 

27.3 (q); 106.9 (t); 

143 (~+,62); 84 (55); 

83 (33); 60 (45); 59 (6); 

58 (2); 56 (42); 55 (100). 

151 (M+,lOO); 136 (10); 

118 (25); 106 (18); 

93 (15); 92 (60); 

65 (23); 59 (11); 

58 (13). 

165 (tl+,lOO); 150 (5); 

132 (36); 108 (86); 

79 (45); 77 (96); 

52 (46). 

196 (k,57); 195 (44); 

149 (17); 138 (12); 

117 (29); 91 (40); 

65 (29); 64 (63); 63(74); 

59 (100); 58 (80); 

52 (36). 

201 (M+,24); 168 (8); 

143 (12); 142 (47); 

116 (10); 115 (100); 

89 (lo); 63 (10); 

59 (24); 58 (20). 

215 (M+,53); 156 (86); 

154 (50); 129 (99); 

128 (100); 127 (21); 

115 (40); 59 (54); 

58 (39). 

,265 (M+,17); 208 (26); 

174 (27); 150 (36); 

149 (40); 118 (38); 

91 (31); 84 (35); 73(1OO); 

59(45); 58(26); 57 (40). 

* Satisfactory microanalyses were obtained for these compounds (C,H and N). 
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y-(+Naphthyl)-sthenesulpheneides 6d,e 

- A solution of 1-aino-naphthalene (2.15 g, 15 q mol) and N-ethenylthio-•orpholine 4a (2.29 g; - 

15.8 mmol) in dichloromethane (45 ml) was stirred at O°C under argon. Then trifluoroacetic 

acid (1.15 ml; 15 mmol) was added and the mixture was stirred at O°C for 2.5 hrs. The 

SORB work up as above furnished a crude product which was purified by flash-chromatography 

on silicagel using pentane/dichloromethane, 70/30 as eluent; mp. 29-30°C. 

- A solution of l-methylanino-naphthalene (1.5 g; 10 mmol) and N-ethenylthio-morpholine 40 - 
(1.52 g; 10.5 mmol) in dimethoxymethone (30 ml) was stirred at OOC. Then trifluoroacetic 

acid (0.76 ml; 10 mmol) was added and the mixture was stirred at O°C for 4 hrs. The work 

up gave a crude product which was purified by flash-chromatography on silicagel using 

pentane 0s eluent. 

The yiels of which are indicated in the main text and the spectral data are given in the 

table. 

Reaction of ethenesulphenanide 60 with ethyl chloroformate -- 
A solution of ethenesulphenamide & (0.9 g; 6 mmol) in tetrahydrofuran (12 ml) was stirred at 

-65OC and treated with a solution of n.butyllithium in hexone (6 mmol). After wansing to 

-20% then cooling at -65OC, ethyl chloroformate (0.650 g; 6 mmol) was added. The mixture 

was stirred at -65OC for 75 min then at room temperature for 70 min. The usual work up with 

water and pentone offorded a crude product containing the three compounds 2, 2 and a in 

the approximate rotios 41:32:27 (lH WR). Ch romotography on silicagel using pentone, pentane/ 

dichloromethane, SO/SO then dichloromethone afforded the pure compounds: 

&: 'H WR (CDC13) 6: 1.28 (t, J=7.25 Hz, 3H); 4.22 (q, J=7.25 Hz, 2H); 7.00 (br s, 1H); 

7.06 (dd, J=7.5 and 7.5 Hz, 1H); 7.30 (dd, J=7.5 and 8 Hz, 2H); 

7.42 (d, J=8 Hz, 2H). 

13C NMR (CDC13) 6: 14.5 (4); 60.9 (t); 118.5 (d); 122.9 (d); 128.5 (d); 137.7 (s); 

153.5 (9). 

M.S. m/e (E.I.): 165 (tl+, 45); 120 (11); 106 (68); 93 (100); 77 (29); 66 (37). 

2: 'H WlR (CDCS) 6: 1.21 (t, J=7.25 Hz, 6H); 4.24 (q, J = 7.25 Hz, 4H); 7.17-7.26 (m, 2H); 

7.36-7.50 (m, 3H). 

13C WR (CD+> 6: 13.8 (q); 62.8 (t); 127.7 (d); 127.8 (d); 128.6 (d); 138.2 (6); 

152.7 (9). 

M.S. m/e (C.I.): 255 (M++18); 238 (M++l). 

&: 'H tVlR (CD++ 6: 5.16 (d, J = 16 Hz, 2H); 5.33 (d, J=lO Hz, 2H); 6.52 (dd, J=16 and 10 

Hz, 2H); 6.98 (dd, J = 7.5 and 7.5 Hz, 1H); 7.30 (dd, J=7.5 and 7.5 

Hz, 2H); 7.46 (d, J = 7.5 Hz, 2H). 

13C IVIR (CX13) 6: 108.7 (-); 117.0 (+); 121.9 (+); 128.9 (+); 132.5 (+); 149.5 (-). 

M.S. m/e (E.I.): 209 (M+,8); 150 (34); 117 (46); 104 (37); 93 (28); 85 (30); 77 (100); 

65 (33); 59 (38); 58 (37); 51 (36). 

lH-Benz[g]indoles 8a,b ----- 
- A solution of N-(1-nophthyl)-ethenesulphenamide 6d (1 g) in toluene (50 ml) was hdated ot - 
reflux. The progress of the reaction was followed by T.L.C. (silicagel; eluent: pentane/ 

dichloromethane, 70/30). After 4 hrs refluxing, the reaction was terminated and the solvent 

was removed under reduced pressure. The crude product was purified by flash-chromatography 

on silica gel using pentane/dichloromethane 8/2 as eluent. A white yellowish powder (0.69 

g; 83 %> was obtained and crystallised from dichloromethane:pentane, mp = 168% (litera- 

ture: mp. 174OC 17; 179-18OOC 18; 170-18OOC 19; 172OC 20; 179oC 21). 

'H NMR (CDCl,) 8: 6.74 (dd, J=3 and 2 Hz, 1H); 7.32 (dd, J=3 and 3 Hz, 1H); 7.47 (ddd, J= 

8, 7.5 and 1.1 Hz, 1H); 7.56 (d, J=9 Hz, 1H); 7.57 (ddd, J=8, 7.5 and 

1.1 Hz, 1H); 7.77 (d, J=9 Hz, 1H); 7.98 (dd, J=8 and 1.1 Hz, 1H); 

8.04 (dd, J=8 and 1.1 Hz, 1H); 8.90-9.02 (m, N-H), 

13C W'. (CDC5) 6: 104.3 (+); 119.3 (+); 120.8 (+); 120.8 (+); 121.8 (-); 122.2 (+); 

123.9 (+); 123.9 (-); 125.4 (+>; 128.9 (+); 130.5 (-); 130.5 (-). 
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M.S. m/e (E.I.): 168 (M++l, 17); 167 (M+, 100); 166 (M+ -1, 24); 140 (18); 139 (31). 

- In a similar way, a 0.1 M solution of N-methyl-N-(1-naphthyl)-ethenesulphenanide & in 

toluene was refluxed for 2 hrs. After flarh-chromatography on silica gel using pentane/ 

dichloroaethane 9/l as eluent, the pure N-methyl lH-benrlg]indole e was obtained as a 

crystalline product (72$) which was crystallired from ether and pentane, mp 64-65.5OC. 

The overall yield starting from l-methylanino-naphthalene is 35 5; it increased to 44 % 

if the intermediate sulphenanide 6e was not chromatagraphed and used crude for the ther- - 

ma1 transformation. 

‘H N1R (CDC13) 6: 4.26 (s, 3H); 6.64 (d, J=3 Hz, 1H); 7.07 (d, Jt3 Hz, 1H); 

7.46 (ddd, J=8, 7.5 and 1.3 Hz, 1H); 7.55 (d, J=8.5 Hz, 1H); 

7.56 (ddd, J=8, 7.5 and 1.5 Hz, 1H); 7.76 (d, J=8.5 Hz, 1H); 

8.00 (dd, J=8 and 1.5 Hz, 1H); 8.51 (dd, J=8 and 1.3 Hz). 

13C NMR (CDCL$ 6: 37.9 (+); 102.0 (+); 120.4 (4); 120.8 (+); 121.0 (+); 123.1 (+); 

123.3 (-); 125.0 (+); 125.8 (-); 128.9 (4); 129.0 (+>; 129.9 (-); 

131.3 (-). 

M.S. m/e (E.I.): 182 (M+ +l, 15); 181 (tl+, 100); 180 (M4 -1, 53); 166 (M+ -15, 13); 

152 (15); 140 (15); 139 (24); 63 (15). 

Found: C, 85.68; H 6.17; N, 7.92. C13H11N requires: C, 86.16; H, 6.12; N, 7.73 %. 

Reaction c ethenesulphenamide 6b with triethyloxonium tetrafluoroborate -- 

A solution of ethenesulphenaside 2 (0.520 g, 3.15 mmol) in anhydrous dichloromethane (3 ml) 

was stirred under argon at O°C ond treoted with freshly prepared crystalline triethyloxo- 

nium tetrafluoraborate (0.6 g,3.15 nmol). After stirring at O°C for 3 hrs, the work up with 

aqueous sodium bicarbonate afforded a crude product, the ‘H NMR spectrum of which indicated 

the presence of starting sulphenanide 6& (38 5) and N-ethyl-N-methyl-aniline (62 %) which 

were seporated by flash-chromatography. The N-ethyl-N-methyl-aniline has ‘H tR4R (CDC13) 6: 

1.12 (t, J=7.5 Hz, 3H); 2.92 (s, 3H); 3.42 (q, J=7.5 Hz, 2H); 6.70-6.82 (m, 3H); 7.20-7.40 

(m, 2H); M.S. m/e: 135 (M+, 30); 120 (100); 104 (28); 77 (76); 51 (65) and 50 (36). 
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