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Regioselective Nitration of 3-Alkyl-1-benzofurans at the
2-Pesition
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d’Ulm, F-75231 Paris Cédex 05, France

It appears that the various biological properties exerted by
2-nitrobenzofurans’ and the corresponding naphtho-
furans® '8 can be modified or enhanced by the presence of
an alkyl group in the 3-position'? ~2'. However, these effects
have not been widely investigated, since the synthesis of 3-
alkyl-2-nitrobenzofurans is mostly difficult. Thus, the con-
densation of bromonitromethane and ortho-hydroxylated
aromatic aldehydes, which is the main procedure for prepar-
ing most of the 3-unsubstituted 2-nitrobenzofurans', cannot
be applied to ortho-hydroxylated aromatic ketones to syn-
thesize 3-alkyl-2-nitrobenzofurans. So far, these latter com-
pounds were only obtained by direct nitration of 3-substi-
tuted benzofurans or by replacement of the acyl group in the
2-acyl-3-alkylbenzofurans'. These two nitration methods
present two major disadvantages:

- they usually lead to low yields;

- unwanted nitration occurs on other activated carbons of

the molecules.

We have now found that the 3-alkyl-2-nitro benzofurans
3a—f can easily be prepared in good yields by treating 3-
alkylbenzofurans 1a~fsuccessively with z-butyllithium, then
trimethyltin chloride and finally with tetranitromethane in
dimethylsulfoxide. The same transformation has also been
carried out from 3-phenyl-benzofuran 1g (Table).
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Table. 2-Nitro-1-benzofurans 3 and 2-Nitronaphthofurans 4b, 5b and 6b prepared
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Product Yield* m.p. Molecular formula®

No. [%] NG or Lit. m.p. ['C]

3a 72 98¢ CoH;NO;
(177.1)

3b 74 58¢ C,:H,,NO,
(205.2)

3c 84 164° 158°22

3d 93 133° C1oHoNO,
(191.2)

3e 73 115° C,oHoNO,
(191.2)

3 86 172° 172023

3 90 108° C, HoNO,
(239.2)

4b 91 222¢ 222019

5b 71 148-149° 148-149°24

6b 92 248° 248°19

"H-N.M.R. (CDCl;/TMS)*
Jd[ppm]
27(s, 3H, CH,); 7.33-7.67(m, 3H,5.6,7-H,,.): 7.7 (br. d.
1H, 4-H,oms Joro = 7.5 H2)
1.5(d.6H, CH;);4.2 (m, tH, CH); 7.3-7.65(m,3H.5,6.7-
Havom): 7.95 (br. d, 4-Hyrops Jorp = 7.5 Hz)
2.65(s, 3H, CH,); 7.55 (br. s, 2H. 6.7-H,,,,,): 7.70 (br. 5. 4-
Hyrom)
2.68(s, 3H, CH,); 3.88 (s, 3H, OCH,); 7.07(d, 1 H, 4-H., .
Jos = 24Hz): 721 (dd, 1H, 6-Hy 4o - = 9 Hz): 7.51 (4.
1 H» 7 Harom)
2.7(s, 3H, CH;); 3.88 (s, 3H, OCH,); 6.9-7.1 (m, 2H, 3,7-
Harom): 7.55 (da le 4'Hammﬂ Jor(ho =9 H?)
235 (s, 3H. S-CH,): 2.4 (5, 3H, 6-CH,): 2.65 (s. 3H. 3
CH,); 7.3 (s, 1H, 7-H,,,,); 7.4 (s, 1H, 4-H__)
7.3-7.75 (m, H,,.,.)
2.82 (. 3H, CH,); 7.48 - 7.67 (m. 2 H, 6,7-H,,...): 7.93-8.06
(m, 3H, 4.5.8-H,,0); 8.25 (br. 5, 1H. 9-H.o
1.83 (m, 4H, 6,6,7.7-H,); 2.65 (s, 3H. CH,); 2.91 (m. 4H.
5,5.8,8-H,): 7.2 (s, 1H, 4-H, ) 7.5 (5. 1H. O-H__)
311 (s. 3H. CH,); 3.96 (5. 3H. OCH,): 7.34 (br. s. 11, 6-
Hypom): 7.36 (dd, 1H, 8-H,roms Jyo =9 Hz. '/8,6 = 2.5 Hz):
7.62(d, 1H, 4-H,,,, J, 5 = 9 Hz): 7.9 (d, 1 H, 5-H
=9 Hy); 8.34 (d. TH, 9-Hye Jo g = 9 Ho)

arom> JS,-‘L

* Yield of pure isolated product; purity checked by T.L.C. on silica gel (chloroform as developer) and 'H-N.M.R. spectrometry.

® The microanalyses were in good agreement with the calculated values: C 4 0.25; H + 0.3; N + 0.25.
¢ The spectra were recorded at 90 M Hz, except for compound 4b (100 MHz, FT) and 6b (250 MHz, FT).

This method enabled us to synthesize several hitherto un-
known 2-nitrobenzofurans 3a, 3b, 3d, 3e, 3g and to afford
sufficient amounts of 5-chloro-3-methyl-2-nitrobenzofuran
3¢ and 2-nitro-3,5,6-trimethylbenzofuran 3f, which are re-
spectively known! (0 be potent oxyuricides or amoebicides
and show?' only weak genotoxicity.

Naphthofurans 4a, 5a, and 6a can be similarly transformed
into nitro derivatives 4b, 5b, and 6b (Table). In this connec-
tion, it is noteworthy that the compound 6b, which is nor-
mally difficult to obtain®, has been found to be more muta-

genic than 7-methoxy-2-nitronaphtho[2.1-h]furan
(R7000)3*7-8:15-17
(o) 0 0,
HaC
CH, CH4 CH,
4 5 6
4,56 | r
ats
b | no,

The 1-benzofurans 1a2%, 1632, 1¢26, 1427, 1e2%, 1129, 1g%° and the
naphthofurans 4a'®, 5a%%, 6a'® were prepared according to pub-
lished procedures.

Regioselective Nitration of 1-Benzofurans 1 and Naphthofurans 4a,
Sa, 6a; General Procedure:

A 1.5 molar pentane solution of #-butyllithium (6.1 ml, 8.7 mmol) is
stowly added with a syringe to a well-stirred and cooled (—60°C)
solution of the appropriate benzo- or naphthofuran derivative
1,4a, 5a or 6a (7.9 mmol) in dry tetrahydrofuran (15 ml) under
nitrogen. Stirring is continued at — 60°C for 1 h (Zhforlband 1g,
which react more slowly due to steric hindrance). Trimethyltin
chloride (1.8 g, 8.7 mmot) in dry tetrahydrofuran (7 ml) is then

quickly added and the mixture is allowed to come 1o room tempera-
ture. The stirring is continued for 2 h more (4 h in the eases of com-
pounds 1b and 1g). The solution is then cooled to — 50°C and
quenched with water (5 ml), added in one portion. The mixture is
allowed to warm to room temperature, diluted with water (200 ml),
and cxtracted with ether (3 x 80 ml). The ether solution is washed
with water (3 x 100 ml), dried with sodium sulfate, and the solvent
is evaporated at 40°C at atmospheric pressure, then under reduced
pressure (15 torr).

The crude organotin derivative 2 so obtained is dissolved in the mini-
mum amount of anhydrous dimethyl sulfoxide (7 -30 ml) and tetra-
nitromethane (0.96 ml, 8.7 mmol) is added with stirring. The mixture
isstirred for 1 h (during which the nitro compound sometimes begins
to separate as crystals) and water (300 ml) is added. In most cases,
the solid nitro compound is separated by suction, washed with water,
then with a small amount of cold pentane. After drying in vacuum,
the product is purified, if necessary, by recrystallization (cyclohex-
ane or methanol), or by passing through a short column of silica gel
(eluent: dichloromethane). After addition of water to the reaction
mixture, the crude nitro compounds 3b, 3d, and 3e separated as a
viscous oil. In these cases, the product is extracted with chloroform
(3 x 50 ml), washed with water (3 x 50 ml), the organic layer is
dried with sodium sulfate, and chromatographed on a short silica gel
column (20 g, eluent: chioroform). Removal of the solvent affords
pure nitro compound as a solid.
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