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Simple, general, high speed, high yield methods of preparation of iminosulfuranes (Il)
by activation of dimethyl sulfoxide (DMSO) with highly reactive electrophilic substances
(AE), in which the intermediate reaction product (1) also contains an efficient leaving
group and is therefore readily susceptible to facile nucleophilic gtf.ack 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:

+ - -+ - RNHZ + - B’ + -
- ~NH- —_— =N}
(CHS)ZS 0 + AE — [(CE3)ZS-0-E] A —= [(CH3)2S NH-R] A - (cna)zs N-R

1 44
A number of electrophilic substances have been used previously to activate DMSO
(typically, chlot:lne,l acetic anhydride,2 and alkyl chloroformates) for the oxidation of

alcohols, whereas other electrophiles (so 3 4,5 P 4010 N 4,6,7

and DCCB’g) have also been used
for iminosulfurane preparation. Use of the latter group of activating substances presents
certain problems, notably formation of side products, somewhat limited scope and applica-
bility, and often long reaction times.

Reaction of DMSO with certain acid derivatives (halides and some anhydrides) at room
temperature is extremely exothermic and can resul: in explosions. We therefore correctly
anticipated that it would be necessary to carry out DMSO reaction with very active electro-
philes under carefully controlledv conditions at low temperatures. We have examined
sevaral reactive electrophiles and we find that trifluoroacetic anhydride (TFAA) 1s not

only an extremely reactive activating agent for DMSO but it also provides an intermediate

II1 containing an excellent leaving group. Subsequent in situ reaction of III with certain
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nitrogen-containing nucleophiles (aromatic amines, amides, sulfonamides) provides a high
speed, high yield preparative method for iminosulfuranes I1I. 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. .
DMSO and TFAA appear to react almost instantaneously and exothermically at -60° in
(IH2012 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 IV, the Pummerer Rearrangement product of

III. Formation of IV is readily observed by nmr (§ 5.35, 2H, s; 2.28, 3H, s).

+ -
(CH3) 250

‘E 1) aromatic amines, amides,
-60° + - gulfonamides
+ Gr,CT, > [(CH3)pS-0-C-CFy] OCOCFy  —35575775% NaOH, .. 1
(F4€=C) ,-0 I
>30° 0 + -
(Cﬂa) 2S-N—R
H3C-S-CH2—O(!—CF3
(R = aryl, aroyl, 11
pud arylsulfonyl) (60-80%)

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 amines (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 basification, are almost pure iminosulfuranes isolated in 60-80% yields.

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

reaction takes about 30 min but with carboxylic acid amidés about 90 minutes are x;equired.
Reaction of the corresponding nitrogen species with DMSO activated by SO3 or P 4010 usually
takes about 20-30 times as long.

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

nar®, (8) mp (°C) Yield, ()
.- 2.84, 6H, s 166-7
(cna)zs-n-<©>—wo2 7.60, 28, d (11¢ 164-6;10 170-111) 65

8.28, 2H, d
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o, ) mp (°C) © Yield, (@
2.64, 6H, s
7.50, 1H, m
+ - b
(CH,) ,5-K 7.90, 1H, m 73-4 60
8.16, 14, m
0y
8.56, 1H, m
2.80, 6H, s 108-9
_ + - 1 12
(CH,) SN -CN 7.1, 28,4d (1it 110-11; " 108-12"%) 66
7.7, 24,4
2.40, 3H, s 132-2.5¢
+ -
(cn3)2s-u© 3.60, 68, s 60
7.10, 4H, m
HyC
. 2.8, 6H, s 108-10
(cu3)zs-u—g-© 7.3, 3H, m (11t 106-81%) 60
0 8.0, 2H, m
0 2.7, 6H, s 129-31
+ - 14
(cns)zs-n-s-@ 7.35, 3H, m it 131 80
8 7.85, 2H, m

a' = ginglet, m = multiplet, d = doublet; cnc13 solution with XL~100 NMR Spectrometer
bNew compound; correct elemental analysis obtained

“New compound; correct elemental analysis could not be obtained owing to the instability of
the compound

Other noteworthy features of this new procedure are its apparent gemerality and the
facile, high yield preparation of iminosulfuranes not readily accessible by other routes,
such as S,S5-dimethyl-N-(o-nitrophenyl)iminosulfurane and S,S—dimethyl-N-(benzoyl)iminosul~
furane. These could not be obtained from DMSO activated by 505 upon reaction with o-nitro-
aniline or benzamide, respectively. Also, attemp's to réact intermediate III with aliphatic
amines have not yielded iminosulfurane II but salts of the amines.

GENERAL PROCEDURE: DMSO (0.018 mol) was dissolved in C32(:12 (5 ml) in a three-necked flask
fitted with a mechanical stirrer, thermometer and dryiﬁg tube. Dry nitrogen was passed
through the system and it was cooled to -60°. TFAA (0.0l mol) was then added slowly while
maintaining the temperature below -40° throughout. The reaction was highly exothermic and a

white precipitate appearéd immed{ately. p-Nitroaniline (0.0l mol dissolved in 5 ml of
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0112012 + 3 ml of DMSO) was slowly added while maintaining the temperature between -40 and
-60°. By the time all the amine had been added, the white precipitate had disappeared.
Aqueous 10X NaOH solution (5 ml) was added and the stirred reaction mixture was allowed to
warm up to room temperature. The solution was extracted with (:Hzcl2 (2 x 20 m1) and the
combined CH2012 extracts were washed with water (2 x 10 ml) and dried over anhydrous ngso‘.
The filtrate was evaporated to dryness at room temperature under vacuum. The residue,
usually obtained in almost quantitative yield, was recrystallized from anclz—ether using
decolorizing charcoal; the pure product; S, S~dimethyl-N-(p-nitrophenyl) iminosulfurane, was
obtained in 65% yield (mp, nmr, ir, tlc identical with those of an authentic sanple).ll
Besides nitrogen nucleophiles, we are studying the reaction of other nucleophiles, such

as alcohols, with the DMSO-TFAA intermediate and have achieved facile oxidation. The scope
and limitations of the oxidations are currently being worked out:.]'5
ACENOWLEDGEMENT: We thank the Samuel S. Fels Fund for partial support of this work. One of
us (A.K.S.) thanks the National Cancer Institute for support under Training Grant CA05280.
REFERENCES :

1, E. J. Corey and C. U. Kim, Tetrahedron Lett. 919 (1973).

2. J. D. Albright and L. Goldman, J. Amer. Chem. Soc., 89, 2416 (1967).

3. D. H. R. Barton, B. J. Garner, and R, H. Wightman, J. Chem. Soc., 1955 (1964).

4, T. E. Varkey, G. F. Whitfield, and D. Swern, Int. J. Sulfur Chem., A, 1, 126 (1971).

5. J. R, Parikh and W. von E. Doering, J. Amer. Chem. Soc., 89 8805 (1967).

6. P. Claus and W. Vycudilik, Tetrahedron Lett., 3607 (1967).

7. K. Onodera, S. Hirano, and N. Kashimura, J. Amer. Chem. Soc., 87, 4651 (1965).

8. U. Lerch and J. G. Moffatt, J. Org. Chem., 36, 3861 (1971).

9, J. G, Moffatt and K. E. Pfitzner, J. Amer. Chem. Soc., 87, 5661, 5670 (1965).

10. U. Lerch and J. G, Moffatt, J. Org. Chem., 3C, 3866 (1971).

11, T. Varkey, Ph.D. Thesis, Temple University, Philadelphia, Pa., November 1973.

12. P. Claus and W. Reider, Montash. Chem., 103, 1163 (1972).

13, A. J. Papa, J. Org. Chem., 35, 2837 (1970).

14. M. V. Likhusherstov, Zhur. Obshschei Khim., 17, 1478 (1947); C.A. 43, 172d (1949).

15. The current paper is Iminosulfuranes XII. Paper XI: G. F. Whitfield, H. S. Beilan,

D. Saika, and D. Swern, submitted to J. Org. Chem, (Jan. 1974).



