
~t~odron ktton HO. 16, pp 1503 - 1506, 1974. Porm Ffxwm. PTimted in (%matDritrir. 

TiLIFuJ~KTIC ANNYDRIDB: AWJDiACTnUTIDGAtXNTFOilDlWElWTL 

SQDFOXIDBINTDS STDfWESISOFMINO~S 

AnbokK. SharmaandDaniel Swern 

Fela Research Inetitute and Department of Chemistry 
Taple University, Philadelphia, Pennsylvania 19122 

(b-id h OSI y &bmu=y 1974; reoeimd im DK for publioatiom S M 1974) 

Simple, general, high apeed, high yield methods of preparation of iminosulfuranecl (II) 

by activation of dimethyl sulfoxide (IMSO) with highly reactive electrophillc substances 

(AD), in which the intermediate reaction product Q) also contain8 an efficient leaving 

group and ia therefore readily susceptible to facile nucleophilic attack by suitable nitro- 

gen compounds, has been an important objective of our research program. A general imino- 

sulfurane synthesis based on these principles is outlined below: 
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A number of electrophilic substancea have been used previously to activate DWSO 

(typically, chlorine,' acetic anbydrlde,2 and alkyl chloroformate3) for the oxidation of 

alcohols, whereas other electrophilee (SOS, 4.5 P4010* 
4,6,7 and DCC8") have also been used 

for iminosulfurane preparation. Use of the 

certain problems, notably formation of side 

bility, and often long reaction times. 

latter group of activating substances presents 

products, somawhat limited scope and applica- 

Reaction of DMSO with certain acid derivatives (halides and some anhydrides) at room 

temperature is extremely exothermic and can result in explosions. We therefore correctly 

anticipated that it would be necessary to carry out D&SO reaction with very active electro- 

philea under carefully controlled conditions at low temperatures. We have examined 

seweral reactive electrophiles and we find that trifluoroacetlc anhydride (TFAA) ia not 

Q&V an extremely reactive activating agent for DM!JO but it also provides an intermediate 

s containing an excellent leaving group. Subsequent in oitu reaction of III with certain -- - 
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nitrogen-containing nucleophiles (aromatic aminas, amides, sulfonamides) provides a high 

speed, high yield preparative method for iminosulfuranes II -* This method has two other 

advantages over prior methods: (a) we have not detected any side products and (b) reaction 

rates for both activation and nucleophilic displacement are high. 

DIG0 and TWA appear to react almost instantaneously and exothennically at -60" in 

CR2C12 to yield a white precipitate which; for convenience, is written as structure III. 

This precipitate is stable at low temperatures (below -30') but the solution becomes homo- 

geneous on warming, resulting in the formation of 2, the Pmerer Rearrangement product of 

III -* Formation of IV is readily observed by nmr (6 5.35, 2H, s; 2.28, 38, 8). - 

(cH3,2& 
+ 

1) aromatic amines, amides, 

+ -60° 
CH2C12 > -I r(CR3)2S-o -CP31 OCOCF3 

sulfonamides 
2) B:, 5% NaOH, e.g. 

@3W2-0 III 

tl 
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+- 

H3C-S-CIi2-0 -CP3 
(CH~)~S-N-R 

(R - aryl, aroyl, 

nr arylsulfonyl) (60502) 

Although we have no direct evidence for the structure of III (attempts to isolate it - 

have failed) we can Intercept and trap it'with various nitrogen-containing nucleophiles, such 

as aromatic amine8 (in particular those with electron-withdrawing groups on the ring), car- 

boxylic acid amides, and sulfonamides. All of these nucleophiles react rapidly; the crude 

products, after baslficatlon, are almost pure iminosulfuranes isolated in 60-80X yields. 

With amines, the reaction is complete within a few minutes (tic); with benzenesulfonamide 

reaction takes about 30 min but with carboxylic acid amides about 90 minutes are required. 

Reaction of the corresponding nitrogen species with DMSO activated by SO3 or P4ulo usually 

takes about 20-30 times as long. 

Some of tbe iminosulfuranes we have prepared, and their yields, are shown below: 

2.84, 6H. s 166-7 

7.60, 2H, d (lit 164-6;l" 170-111) 65 

8.28, ZH, d 
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2.64. 611, 8 

7.50. lH, m 

7.90. la, P 

8.16. lH, m 

8.56, lH, P 

2.80, 6H, s 

7.1, ZH, d 

7.7, ZH, d 

73-4b 60 

108-9 

(lit llO-ll;ll 108-121') 66 

132-2.5' 

60 

2.40, 3H, s 

3.60, 68, s 

7.10, 4H, m 

H3c 
2.8, 68. s 108-10 

7.3. 38, m (lit roa-813) 

8.0, 2H, I 

60 

0 (cH3)2Li-s 0 -0 1 

2.7, 6H, 8 

7.35, 3H. m 

7.85, 2H, m 

129-31 

(Iit 13114) 80 

a 
6 - singlet, m - multiplet, 
b 

d = doublet; CDC13 solution with XL-100 IUR 

New compound; correct elemental analysis obtained 

'N ew compound; correct elemental analysis could not be obtained owing to 
the compound 

Spectrautter 

the instability of 

Other noteworthy features of this new procedure are its apparent generality and the 

facile, high yield preparation of iminosulfuranes not readily accessible by other routes, 

such as S,S-dlmethyl-N-(g-nitrophenyl)iminoeulfurane and S,S-dirpethyl-N-(benxoyl)lminosul- 

furane. These could not be obtained from DMSCI activated by SO3 upon reaction with o_nitro- 

aniline or benaamide, respectively. Also. attemp'.s to react Intermediate xw;th aliphatic 

amines have not yielded iminosulfurane II but salta of the amines. - 

GRNRRAL PROCEDURE: DMSO (0.018 mol) was dissolved in CH2C12 (5 ml) In a three-necked flask 

fitted with a mechanical stirrer, thermometer and dryin tube. Dry nitrogen was passed 

through the system and it was cooled to -60'. TPM (0.01 mol) was then added slowly while 

maintaining the temperature below -40' throughout. The reaction was hl8hly exothermic and a 

white precipitate appeared inrmediately. R-Nitroaniline (0.01 a01 dissolved in 5 ml of 




