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Abstract- Sulfoxides react with indoles and pyrroles in the presence of triflusro-
acetic anhydride teo form 3-indolylsulfonium- and 2- or 3-pyrrolylsulfoniom salts.
Deprotcnation gives rise to sulfonicindolides and sulfoniopyrrolides.

Recently we described the reaction of cyclopentadiene, trimethylsilyleyclo-
pentadiene and fulvenes with dialkyl, cycloalkyl or diaryl sulfoxides in the
presence of trifluoroacetic anhydride (TAA) to form mono-, bis- or trissulfonio
substituted deriuatiuesl. Under similar conditions these sulfoxides are alsc
able to substitute the indole ring in the 3-positien to give the 3-indolyl-

sulfonium salts 3, which are best isolated as perchloratesz’j.
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Deprotonation of 3 with potassium carbonate in dichloromethane leads to the
farmation of the 3-sulfonioindolides 4, a practically unknown class of sulfonium
ylides, the first member of which, 4a, has been prepared a few years 3903. Some
of the 3-sulfonioindolides 4 are obtained in analytically pure form withgut major
difficulties by recrystallisation or reprecipitaticn; others are rather unstable
and tend to include solvent as well as other minor impuritiesa. In general chro-
matographic procedures are unsuitable for purification, as the active surface

of the sorption materials tends to decempose the ylides.
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By heating the 3-sulfonicindolides 4 the N-substituted indoles 3 are Fnrmed5
This is mainly an intermolecular preocess; the 3-sulfonicindolides with a cyclo-
aliphatic ring (e.g. 4b) do net lead to the expected indalophanes such as éb
but rather to oligomeric or polymeric material such as 7b. The lH and le NMR
data of 7b in Fable 1 and 2 clearly indicate an N-alkylation by the sulfonio
group. The molecular weight determinations by cryoscopy, however, do not
support a monomeric structure. 3-S5ulfonicindolides 4 with aromatic S-sub-
stituents (e.g. 4c) simply decompase on heating; one of the decowmposition pro-

ducts has been identified as the diaryl sulfide.
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The following procedure is representative for the preparation of 3, &4 and

5 {or 7}: To a solution of thioxane sulfoxide (5mmol) and indele (5Smmol) in
20ml of anbydrous CH2C12 at -30°C are added dropwise 5Smmol of TAA in 5Sml of
DHZCIZ. After 15 min the reaction mixture is treated with 20ml of a satura-
ted agueous soluticn of LiClDa. The organic layer is separated, 3d precipi-
tated by the addition of ether and recrystallised from methanel. A solution
of 3d in EHZCl2 is stirred with solid K,C0, for 10 h at room temperature
and 4b isolated after filtration and evaporation. A recrystallisation is
possible from EHzClz/ethanol. When solid 4b is heated to 150—1700E for

15 min, 7b is formed and may be recrystallised from CHCl3 or THF. Compounds
3d, 4b and 7b as representative examples are characterised by the NMR data

given in Table 1 and 2.
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Table 1: “H NMR Data of 3d, 4b and 7b
NH 2-H phenyl N-CH, 0-cn, 5-CH,
14%) 10.3 B.20(d) 7.2-8.0(m) 3.4-4.7(m)
4t - 7.80(s) 6.7-7.7(2m) 3.3-4.4(m)
787 - 7.4-7.7(m)  6.7-7.1(m) 3.7-4.0(t) 3.1-3.6(m)  2.4-2.8(t)
Table 2: 17C NMR Data of 3d, 4b and 7b
C-7a-3a c-2 Cot, -5, ~6, -7 c-3 0-CH,  N-CH, S-CH,
347 138.3; 125.5|135.7]125.9; 124.1; 119.2; 115.3{ 91.2| 66.1 - lao.s
w9 150,55 129.20146.5{121.55 120.9; 119.7; 117.4] 80,0 6.7 - lar.z
76%7 136.5; 130.11134.1]122.1; 1206.1; 119.3; 109.7]103.0{70.0; 9.3 |46.2 | 35.7

a) in CD3NO, B) inE)():lDMSD ¢) in COCly d) in CD;0D

3

The reaction of pyrrole 8 with the sulfoxides 2 in the presence of TAA leads

to a mixture of the 2-pyrrolyl- and 3-pyrrolylsulfonium salts, from which the
major isomer 9 can be isolated in pure form by recrystallisation. The formation
of the 3-iscmeres may be avoided by using azasulfonium salts (obtained from the
rorresponding sulfides and N-chlorosuccinimide) as less reactive =lectrophilic
agentse. Deprotonation of 2 with potassium carbonate in dichloromethane gives
rise to the crystalline 2-sulfoniopyrrolides 10. Compounds l0a-d are the first
representatives of this new class of sulfur ylides in the pyrrole series7. The
structure 10 is supported by elemental analysis and spectrescopic data; for 10a
4 NMR (|:DC13): & (ppm) 7.81 {t, 5-H), 6.77 {dd, 3-H), 6.29 (dd, 4-H), 2.93

(s, CHy); 3¢ NmR (CDC14): & (ppm) 138.4 (C-5), 116.1 (C-3), 109.8 (C-4), 106.4
(C-2), 31.4 (SCHB).
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*) as tetraphenyl borate salt
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Pyrroles with an electron withdrawing group at C-27 underyo electrophilic sub-
stitution more difficult. With sulfoxides as electrophiles a more potent activa-
tor than TAA is needed. With trifluorcmethanesulfonic anbhydride and tetrahydro-
thiophene sulfoxide the sulfonium salts lla-b have been obtained. The position
of the sulfonium group at C-4 is clearly demonstrated by the coupling constant

between 3-H and 5-H (aJ = 1.8 Hz) in the 1H NMR spectrum of 11, the coupling

3,5

constant 335 4 (about 4 Hz} is missing. Deprotonation of 11 with KZCD3/EH2C12
H

at room temperature does not lead to the expected sulfoniopyrrolide but directly

to the rearranged N-alkylated oligomer respective polymer 12.
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