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Microwave Assisted Sulfopropylation of N-Heterocycles Using 1,3-Propane Sultone
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Abstract: Dramatic rate acceleration was observed for N-sulfopropylation of heterocyclic compounds ( 1a-h) using
1,3-propane sultone(2) under microwave irradiation affording the N-sulfopropylated compounds ( 3a-h) in 68-95%
yield. © 1998 Elsevier Science Ltd. All rights reserved.

Water solubility of organic molecules is frequently required for their biological evaluation, and various
commercial applications. Sulfopropyl group has been employed extensively to improve hydrophilicity and
thereby aqueous solubility of a variety of compounds such as dyes,!2b nucleosides,2 proteins,32b and
polymers.3¢.d Sulfopropylated derivatives of fatty acids have been shown to have antistatic properties? and, N-
sulfopropylated acridines have been recently introduced as chemiluminescent probes in the diagnostic
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available and inexpensive, 1,3-propane bultone (2).52 Alkylation with 3-chloropropyl 5ulfonale hd also been
reported.5P Recently, Schmitt described sulfopropylation on compounds containing an allyl group using bisulfite
via radical initiation.6 Primary amines,? and sulfhydryl groups32.b react readily with 1,3-propane sultone (1-4h)
at room temperature but heterocyclic aromatic amines (pyridine quinoline, acridine, etc.) require more drastic
conditions, such as heating the substrate at >100 °C in neat 1,3-propane sultone for several hours. In this
communication we describe a remarkably fast and convenient method for the introduction of sulfopropyl group
into a variety of aromatic nitrogen containing heterocyclic compounds using 1,3-propane sultone (2) under

microwave xrra.dlatlon (Scheme l).
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Scheme 1. Sulfopropylation of N-heterocyclic compounds (1a-h) under microwave irradiation

Typically, a mixture of heterocyclic compounds (1a-h) (1.0 mmol) and 1,3-propane sultone (2) (10.0
equiv.) in an open glass scintillation vial (25 mL) was irradiated for 15 to 60 sec in a domestic microwave oven.
The crude reaction mixture was dissolved in DMF:water (1:1, 2.0 mL) and purified by preparative reverse phase
HPLC [C18, MeCN:0.1% aqueous trifluoroacetic acid (10:90); 45 mL/min; 254 nm] followed by
lyophiiization 94 The resuits are summarized in the Table.

The reaction is generzn and affords N- bullOpTOPylaLcu pi’OddCtS \Ja-u) in excellent tyi ields (68-95%). We
observed a dramatic increase in the rate of N-sulfopropylation and typically the process was complete in less
than 1 minute. The reaction proceeds with minimal side reactions, and the desired product is easily purified by
HPLC. The regioselectivity of sulfopropylation is demonstrated by the selective reaction on the aromatic
nitrogen (entries 4, 6, 7, and 8). Neat propane sultone was found to be the reagent of choice for optimum yields.

In conclusion, we have developed a convenient method for N-sulfopropylation of heterocyclic
compounds (1a-h) with 1,3-propane sultone using microwave irradiation. The method is fast, high yielding with
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minimum side reactions and can be effectively employed to a variety of complex N-heterocyclic sysiems.
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Table. Microwave Assisted Sulfopropylation of N-Heterocycles (1a-1h) using 1,3-Propane Sultone

‘Entry| Substrate (1a-h) Product (3a-h) Time /Power® |% Yield | Time/(%)Yield
‘ o e
. P Pt P PN
| LD el 1 min (M) 81 4n/70
A ref. 5¢
1a 3a s
2 (:(Nj\ C(gj\ 15 sec (H) 84 -
1b 3b sy
3 ™ o 15 sec (H) 95 1h/100
N (L~ ref. 8
ic 3c S0y
] S N S
4 MeN S NTNZ NMe, | Mo AR NMey 15 sec (M) 68 1h/60
ref. 5¢,9b, b
id 3d soy
O L sy O A
5 A A LAel 15 sec (H) 93 30 min/90
v rof Sy
le 3e V\SOJ
0 (o
SN l®, )
6 LA N 15 sec (H) 92 ref. 9b
5047
1 4 3f
arve NH2
NH2 1
N J\/[ N VoI 30 sec (H) 95 447
7 [ NTTN in DMF ref. 7
o -
1 3 09
g’/\ 4 o
[~] o rQD
8 HO... HO.,
HLO
HaCO | e ° 15 sec (H) 75 ref. 9b
K/\ 505"
1h 3h
a) Panasonic Domestic Microwave Oven[Power H=high(300W), M=medium(55%H), L=low(10%H)]. b) yield was lower due to
polysulfate ester formation.
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