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Abstract: The synthesis of various N-monosubstituted trichloromethanesulfinamides by two alternative 
and novel procedures is described. All these compounds have been found to undergo base-induced 
elimination of chloroform with formation of the corresponding N-sulfinylamines. Reaction proceeds 
smoothly under mild conditions. Copyright © 1996 Published by Elsevier Science Ltd 

In view of the m-elimination of chloroform which has been thoroughly studied and extensively used for 

the generation of  dichloroearbene in the past t, and in view of the good leaving group ability of  trihalomethyl 

anions which is well demonstrated by the old haloform reaction 2, the apparent lack of  previously documented 

examples of  [3-elimination of  chloroform in the literature is rather surprising. 

Recently, we have reported that allylic and benzylic trichloromethyl sulfoxides undergo a facile 

and unexpected base-induced [],-elimination of  chloroform and afford monosubstituted sulfines 3 (eq.l). In 

continuation we have decided to explore the application of chloroform elimination for the synthesis of  various 

other heterocumulenes, including N-sulfinylamines. 
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In order to investigate the application of chloroform elimination for the synthesis of  N-sulfinylamines 

the preparation of  appropriate trichloromethanesulfinamides 1 was required. The most direct method for 

preparation of  sulfinamides involves reaction of amines with the corresponding sulfinyl chlorides ~a. However, 

because of  the high cost of  trichloromethanesulfinyl chloride, we prepared the required 

trichloromethanesulfinamides by the two alternative methods described below. 

The first method involves reaction of  the appropriate amines with trichloromethanesulfenyl chloride 4b 

followed by oxidation of  obtained sulfenamides to sulfinamides with MC PBA. s Trichloromethanesulfinamides 

la-d were prepared by this method as nice crystalline compounds (eq.2)6 

Compounds le-g  7 were prepared by a novel method, which involved reaction of  the appropriate amine 

with CI3CSO2C1 in the presence of  trimethyl phosphite and triethylamine at low temperature (eq.3). Thus N- 
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O 
C13CSCI , Et20 MCPBA, CH2C12 II 

ArNH 2 = ArNHSCC13 = ArNH-- S -  CC13 
0°C, 70-78% 0°C, 80-85% 

la-d 
a: Ar=Ph; b: Ar=-p-Tol; e: Ar=o-C1-Ph; d: Ar=p-C1-Ph; (2) 

ct-phenylethyl trichloromethanesulfinamide If was obtained as a mixture of two diastereomeres in the ratio of 

1:2. Starting with optically active S(-)-l-phenylethylamine the product shows [Ct]D -24 ° (c=l, CHC13). This 

method is analogous to the recently described synthesis of various sulfinate esters by Klunder and Sharpless 8. 

O 
Et3N ' CH2C12 II 

RNH 2 + C13CSO2C1 + (MeO)3P ~ RNH"" S-- CCI 3 
0°C 

le-g 

e: R=t-Bu; f: R=PhCH(CH3); g: R=PhCH 2 (3) 

We have found that trichloromethanesulfinamides 1 undergo practically instantaneous base-induced 13- 

elimination of chloroform and formation of the corresponding N-sulfinylamines 2 (eq.4). The formation of 

sulfinylamine and chloroform were easily detected by carrying out the reaction in the NMR-tube. As 

expected 9a throughout the series of compounds 2 a consistent lowfield shift in the proton spectra of 

sulfinylamines as compared to corresponding sulfinamides 1 and parent amines was observed. Interestingly, 

while DBU, pyrrolidine, triethylamine, and even diisopropylamine were effective at room temperature for 

several minutes, the use of DABCO in certain solvents such as chloroform or acetone requires heating to 50°C 

for 5 hours. 

0 
II base //O 

RNH m S-- CC13 ~- R- -  N ~--- S + CHCI3 

la-g 2a-g (4) 
It is worthwhile noting that due to the excessive sensitivity of sulfinylamines to moisture and their 

base catalyzed hydrolysis in general] ° isolation is rather difficult and results in loss of sulfur dioxide and 

formation of the corresponding amines. To overcome this problem, we have found that by reducing the 

amount of base to just a few mole percent, or alternatively by the use of anhydrous potassium carbonate the 

isolation is greatly improved. We have thus succeeded to obtain the expected products in good to excellent 

yields (71-97%). In the case of compounds 2f and 2g, owing to a known secondary redox reaction l°a 

acetophenone and benzaldehyde, respectively, were isolated, instead. The formation of N-sulfinylamines 2 

has been confirmed by the trapping of the latter with o-phenylenediamine II which affords benzothiadiazole 

and the corresponding amines (eq.5). 

NH 2 + A r - - N ~  S 2hr, 85% ~" + ArNH 2 + H20 
(5) 
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N-Sulfinylamines 2 generated from trichloromethanesulfinamides 1 in the presence of a catalytic amount of 

base were used in situ without separation of base for the formation of Diels-Alder adducts with 2,3- 

dimethylbuta-1,3-diene 9 with the yields more than 90% (eq.6). 

o 

II base //0 
ArNH m S - C C 1 3  = A r - - N ~  S 

-CHCI3 C6H 6, rflx., 80 hr, 90% 

(6) 
In conclusion, the results described above demonstrate that trichloromethanesulfinamides are 

conveniently prepared from readily available starting materials and undergo a facile and unprecedented [3- 

elimination of chloroform affording the corresponding N-sulfinylamine derivatives. An obvious advantage of 

our method, besides its mechanistic significance, is the mild reaction conditions. Another advantage is the 

avoidance of the use ofthionyl chloride which may affect other functional groups as well. The later feature is 

also common to several other methods for the preparation of N-sulfinylamines, such as the trans-sulfinylation 

reaction, particularly by means of N-sulfinylsulfonamides l°b'c, sulfinylation of lithiated amines I°c'12a or N- 

trimethylsilylamines 12b using sulfur dioxide, and treatment of amines with N,N-sulfinylbisimidazole 12c or with 

dialkyl l°c and di-2-pyridyl TM sulfites. 

P r e p a r a t i o n  o f  N-Sulfinylamines. A general procedure for the preparation of the aromatic compounds is as 

follows. To a solution of 0.8 mmole of the appropriate trichloromethanesulfinamide la-d in 4 mL of dry 

acetonitrile under nitrogen, was added with stirring anhydrous potassium carbonate powder (0.15 g) at ambient 

temperature. Stirring of the suspension, which turns bright yellow, is continued for about half an hour. 

Filtration of the potassium carbonate and removal of the solvent under reduced pressure afforded the expected 

product 2a - 2d. Due to the relative volatility of t-butyl N-sulfinylamine 2e, the above procedure was modified 

as follows: A solution of 2 g (8.4 mmoles) of sulfinamide le in lmL of dry DMSO was treated with 0.94 g 

(8.4 mmoles) of DABCO with stirring under a nitrogen atmosphere. After 30 min of further stirring, the 

product was separated by distillation from the reaction mixture under reduced pressure. B.p. 220/20 mm Hg 12~. 

NMR data for N-sulftnylamines: 2a : IH NMR (CDC13, 300 MHz) 8:7.30 (m, 3H), 7.81 (m, 2H); 13C NMR 

(CDCI3, 300 MHz) 8:127.17 (C-2), 129.26 (C-3), 130.59 (C-4), 142.67 (C-l); Yield 97.2%. 2b: IH NMR 

(CDC13, 300 MHz) 8:2.38 (s, 3H), 7.22 (d, 2H, J=8Hz), 7.77 (d, 2H, J=8Hz); ~3C NMR (CDCI3, 300 MHz) 

& 21.72 (CH3), 127.28 (C-2), 129.83 (C-3), 140.80 (C-l), 141.49 (C-4); Yield 71%. 2c: IH NMR (CDC13, 

300 MHz) 8 :7 .30  (m, 2H), 7.49 (m, 1H), 8.32 (m, 1H); 13C NMR (CDC13, 300 MHz) 8: 127.51 (C-5), 

128.42 (C-6), 129.90 (C-2), 130.36 (C-3), 130.86 (C-4), 139.47 (C-l); Yield 75%. 2d : JH NMR (CDC13, 300 

MHz) 8:7.39 (d, 2H, J=g.5Hz), 7.82 (d, 2H, J=g.5Hz); 13C NMR (CDCI3, 300 MHz) 8:126.44 (C-2), 

129.50 (C-3), 136.17 (C-4), 141.10 (C-l); Yield 71%. 2e: IH NMR (CDCI3, 300 MHz) & 1.53 (s, 9H). 13C 

NMR (DMSO-d6, 300 MHz) 8:30.58 (CH3), 79.97 (Cq); Yield 90.7%. 
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