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Reduction of Nitro Group Using Indium-wire in Water
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Reduction of the nitro group has been one of the veryecently reported on the reduction of nitro and azide groups
important reactions in organic reactions. Many reductionusing indium powder in the presence of HCI in aqueous
methods of the nitro group have been repottBécently,  THF2 In this method indium powder aggregated to form the
growing environmental concerns on organic reactions havendium lump under acidic conditions. The reaction was
invoked much investigation of organic reactions usingsometimes stopped due to the lump formation in a large
indium?2 which is a relatively non-toxic metal. We had scale. Herein, we are reporting for the first time on an

Table 1. Reduction of Nitro Groups Using Indium-wire
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3ndium wire was purchased in Aldrich (27,831-9). All reactions were carried out in 0.2-5.0 mmol scal€atications were carried out at rt in
BRANSONIC ultrasonic cleaner bath, which delivered a 42 KHz wave, with a fixed electrical power of 701¥dasited yields. Every compound
displayed satisfactory spectral data (NMR, IR, GC/Mass).
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efficient method for reduction of nitro group using indium- benzene (505 mg, 4.10 mmol) in 1 mL of water was
wire under acidic conditions in water. sonicated on keeping pH 1-2 with HCI in the presence of

In order to prevent indium from formation of the lump in indium-wire (10 g, 87.09 mmol) in a beaker at room
indium-mediated reduction of the nitro group under acidictemperature. After the reaction was completed, indium-wire
conditions in aqueous THF, we performed the reduction ofvas removed, washed with water and 9.044 g of indium-
the nitro group using indium-wire instead of indium-powder wire (consumption 8.33 mmol, 956 mg) was recovered. The
under acidic conditions (pH = 1-2) with sonication at roomresulting solution was extracted with @b to remove
temperature in water. The results are summarized in thenpurities, and then it was basified with J8&®;. The
table. Most of the nitro groups were converted to corretesulting suspension was extracted with ethyl acetate, dried
sponding amine groups in water in high yields (74-100%).(MgSQy), filtered, and concentrated in vacuo. The residue
Unsaturated carbon-carbon bonds were inert under thesaforded pure aniline in 94% yield (359 mg, 3.86 mmid).
reaction conditions (entries 4 and 5). Aliphatic nitro groupsNMR (300 MHz, CDCJ) J; 7.24 (t, 2H), 6.85 (t, 1H), 6.71
(entries 13 and 14) were also converted to the correspondir(d, 2H), 3.64 (s, 2H).
amines in high yields.

The amounts of indium required were largely reduced to Acknowledgments This work was supported by the
1.05-2.50 equiv. comparing with the indium-powder methodKIST and the Korea Ministry of Science and (Critical
(4.0 equiv.)® Furthermore, this method is very convenient Technology-21).
for work-up and purification. After the reaction was
completed, the reaction mixture was simply decanted. The References
impurities or by-products remaining in reaction could be
easily removed by extraction with organic solvents becausel. (a) Hudlicky, MReductions in Organic Chemist@nd Ed.; ACS
the desired products in the form of HCI salt are dissolved in gﬂgog%%raphf 1996. (b) Scriven, E. F. @hemical Revievt988
water. Th(_e aqueous layers for removing the |mpu_r|t|es were, (a’) Recent review, Pae, A. N.: Cho, Y. Gurrent Organic
then basified to give products in a pure amine form. = cnemistry2002 6, 715. (b) Moody, C. J.: Pitts, M. FSynlett
Moreover, the remaining indium-wire could be reused for 1988 1028. (c) Reddy, G. V.; Rao, G. V. lyengar, D. S.
other reactions without any loss of reactivity. We have reused Tetrahedron Lett1999 40, 3937. (d) Yadav, J. S.; Reddy, B. V. S ;

indium-wire over five times and it still worked same as a  Srinivas, R.; Ramalingam, Bynlett200Q 1447. (e) Yadav, J. S.;
new one Reddy, B. V. S.; Reddy, M. Mietrahedron Lett200Q 41, 2663.

. . - (f) Ranu, B. C.; Dutta, J.; Guchhait, S.XOrg. Chem2001, 66,
In conclusion, we have demonstrated a highly efficient, 5554 (g) Ranu, B. C.; Samanta, S.: Guchhait, S. Rrg. Chem

mild reduction methodology of the nitro group using 2001, 66, 4102. (h) Ranu, B. C.; Dutta, P.; Sarkar,JAChem.

indium-wire in the presence of acidic condition at room  Soc., Perkin Trans. 1999 1139. (i) Park, L.; Keum, G.; Kang, S.

temperature with sonication in water. This method provided (E:)sKr:m *j i-? @?Yé ICh;m- SXC-NPG}EK'E T;afLSZ?(OQ 446H2-Y
H H H _ n, J. A.; ol, K. I.; Pae, A. N.; Kon, H. Y.; Kang, H.-Y.]

a remarkable |mprovement over the |nd|um powo_ler.method Cho, Y. S.J. Chem. Soc., Perkin Trans2001, 946.

in the aspect of high yield, less consumptions of indium and 5. Lee, J. G.: Choi, K. I.; Koh, H. Y.; Kim, Y.: Kang, Y.; Cho, Y. S.

easy work-up. Typical procedur& suspension ohitro- Synthesi2001 1, 81.




	Reduction of Nitro Group Using Indium-wire in Water
	Yong Seo Cho,†,* Bo Kyung Jun,†,‡ Sanghee Kim,† Joo Hwan Cha,† Ae Nim Pae,†,* Hun Yeong Koh,† Moo...
	†Biochemicals Research Center, Korea Institute of Science and Technology, P.O. Box 131 Cheongryan...
	Key Words : Nitro, Reduction, Indium-wire, Water
	References
	1. (a) HudlickÆ, M. Reductions in Organic Chemistry, 2nd Ed.; ACS Monograph, 1996. (b) Scriven, E...
	2. (a) Recent review, Pae, A. N.; Cho, Y. S. Current Organic Chemistry 2002, 6, 715. (b) Moody, C...
	3. Lee, J. G.; Choi, K. I.; Koh, H. Y.; Kim, Y.; Kang, Y.; Cho, Y. S. Synthesis 2001, 1, 81.
	Entry
	Starting materials
	Time (h)
	In (eq.)
	Yieldc
	Entry
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	Time (h)
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	Yieldc
	1
	1.0
	1.93
	94
	8
	10 min
	2.00
	94
	2
	1.5
	1.70
	91
	9
	3.0
	2.00
	98
	3
	3.5
	2.00
	98
	10
	1.0
	2.30
	95
	4
	1.0
	1.94
	100
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	10 min
	1.98
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	10 min
	1.75
	74
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	2.0
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	15 min
	2.00
	94
	13
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	1.05
	91
	7
	15 min
	2.50
	96
	14
	10 min
	1.33
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