Joumnal of the Korean Chemicat Scciety
Yol. 35, No. 2, 1951
Printed in the Republic of Korea

=4

o

MEZ R71USH 2t A7
R7|1 =S ntzisl. S-NHNH,E 0|88 WaR LER
HEtEe| ALRSHM =80 23
BHE - R

it Apdstatdst st
(1990. 9. § A)

Organic Sonochemistry. The Effects of Sonic Waves on the Reduction
of Aromatic Nitro Groups Using Sulfur-Hydrazine

Dong Gyu Jang and Byung Hee Han'
Department of Chemistry, College of Natural Science,
Chungnam National University, Taejeon 305-764, Korea
{Received September 8, 1990)

Fegtilod dF3} s=epld {73l ol
£317] A o) F ofd] I W AT} ol F
ol R}, A& 5o Wolff-Kishneruh-3-'1=3, &2 d2]
FASRSAS, Ao A cis- LR3I, ERT]Y
BAuk-gE s A=l = carbomethoxy
A Au2Y, ethylenethioketal®] &3340 o A
8| Z7]2) deblocking ¥HE", stilbene dibromides
F4ukL levulinyl nucleoside ¥&ukgS ER
2, olaYERE LS kg So] ik W,
e o] 43 §7|utgele paraaldehyded) B3}
ul-2'5  hydroaromatic compounds®] ®Asinl
2162 B3ol9] lidubg? WEUEYe )
Ez}re) ¥ So| 4 deok #F-I=eA
wol f7)zt 471 Mo 4% dAve 49HA
71 et

g 2 dFA= g=2}2o] montmorillonite®,
graphite?, Fe-C¥, activated Zn-Cu®, Zn-C®, NaNQ;
e KNO®, activated Ni-Zn¥ Fo 2si=g=A
HgS VER ES olv|k REFES]
23 activated Ni-Zn-Zn(NQ3,2 ©] 43 VERH
A% 2 f=He] azoxy SHTE FAF activated
Cu-Zn-Zn(NOyp), & 018 WZUELT I 23
o] HlE2}z)e] A2 Sl At AT-E TP o

179

el

oftfell UEZ7|E ovxr|2 BYA|I7]E vy
o] #3loj= Fe(Sn)-HCPH £ @2 7571 I8)A
olch £3), & ks 289E o] &8 74kl
g AP At Hp-Pd-C¥, Na,S,0,%, Fe-C-NH-
NH,” 5ol 2)& W& 3 uhakd Je 23 ghg9
ofujy 2gETo] IYubEE AAsarct

289F o]4% FUINES RS Freed
o2 HT 10o\d F9) ofo] B AR} FH3)
Z7hstm QQep9, wiepd vkl muigb-ge] 3 7
BE)7) 4 A 259F 2AHA Y3k EYE
Qg X oot i wyhkgst slwdtd of
S 2e FHo] UPEISS,

(1) 23 249342l transducerd ¥} =
oz HA e 5 ool wHEE7|] Yske ¥
Fo ¥3 w oF MAY 3 ol

(2) AAAURE R E 0% o] 1B
3to] fahs whgol o) & & Qith

(3) cavitationol| 93] EHE P
&, T3HE o)fuz shodo) Wagan uhgA kel
ol uks-g A Y7|x vk vige] HZT B
Az g 285 {7 39
2234 37], probe W-&71) RHE B4R} ol

]



180

ERE - ARR

Table 1. Ultrasound promoted reduction of nitroarenes using sulfur-hydrazine-activated carbon’

Nitro compounds Product Time(hr) Yield(%)*
CsHs-NO, CsHs-NH; 2 100, 77

6, p-CHyCeH(-NO; o, p-CH,CsH,-NH, 3 60, 100(36)*

o, p-HOC:H,-NO, o, p-HOC;H,-NH, 3 100, 100

0. m, p-CiCsH-NO: 0. m, p-CICsH,-NH, 3 . 100, 100, 100(28)¢

Pp-BrCeH-NO, #-BrCH,-NH, 2 100{24)¢
p-CH:0-C:H,-NO, $p-CH30-CsH-NH; 5 100
p-CICHCeH-NO, p-CICH,C:H,-NH, 3 100
6-Nitroquinoline 6-aminoquinoline 3 100

0,01 : 0.03 ! 006 mol ratio of nitro compound : sulfur . anhydrous hydrazine and 1g of activated carbon were
sonicated in 10 m/ of absolute ethanol at 25T. All reactions were found to be complete except o-nitrotoluene
by GC or TLC, and worked up. *conversion GC % vyield. ‘hydrazine monohydrate was emploved instead of
anhydrous hydrazine and 23% was nitrobenzene by GC. “stirring at same condition and starting material was

recovered.
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Table 2. Ultrasound promoted reduction of nitroben-
zene to aniline under various conditions

Nitro compound Hydrazine 8§ C* Time Yield

(10 mmol) (mf) @ @ Chry (%)
Nitrobenzene 2 05 0 3 39
Nitrobenzene 2 1 0 3 68
Nitrobenzene 1 05 05 & 42
Nitrobenzene 1 05 05 2 70
Nitrobenzene 1 05 1 2 75
Nitrobenzene 13 05 05 2 83

Nitrobenzene 2 1 1 2 100

‘metals free activated carbon. *GC vields. ‘refluxed.
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Table 3. Ultrasound promoted reduction of nitroarenes using sulfur-hydrazine-various supporters®

Nitro compound Supporter Product Time(hr) Yield(%)>*
Nitrobenzene gt Aniline 2 100
Nitrobenzene Silicagel Aniline 3 20
Nitrobenzene BaSO, Aniline 3 25
Nitrobenzene CaCl;*H,0 Aniline 6.5 100

p-Nitrotoluene YAt p-Aminotoluene 3 100
p-Nitrotoluene CaCl-H,0 p-Aminotoluene 6.5 65
p-Nitrotoluene Celatom* p-Aminotoluene 6.5 1
p-Nitroaniline Celatom p-Aminoaniline 6.5 0

0.01 © 0.03 : 0.06 mol ratio of nitro compound : sulfur : anhydrous hydrazine and 1g of supporter were sonicated
in 10m! of absolute ethanol at 25C. ®GC yields. ‘ceratom FW-80 was purchased from Aldrich Chemicals.
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