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ABSTRACT. Activated Cu-Zn by the reaction of aqueous cuprie sulfate and excess Zn showed the
exceptional caltalytic activity for the reduction of aromatic nitro compounds to the corresponding amino

compounds in the presence of hydrazine monohydrate in ethanol. But, aliphatic nitro compounds were
not reduced to the amino compounds.

A8 A\E e sk,

Brabdl e @73t sl ol gy £ 2z ¥ q17AHE NH,NH,-Graphite!!, NH,
& Wolff-Kishner #-31, gaslel 448 NH;-Fe-C?, H,-PAd-C®, Na,5,0,% o]&8
3% WERZ7IS] YRS, Aaol AYslo] ol XME o wRE e 3980 sules 3
Carbomethoxy #7185+, ethylenethioketal | 3 3heich,
3atgs, olael 212 deblocking MHS-, of dtell HER/E oju|:rlz S8i47e 9

stitbene dibromide 2| 14827 levulinyl nu- # & Fe(Sn)-HCI'S, Pd-C, Pt-C, Raney-Ni #
cleoside =#Huk-g® Sof olch B 3|relw NH:NH,'s, Pd-C ¢t HCOOH'", FeCIl,NH,

ogrdubgl T glel Ag el £y NH;'",Na,5* NaHTe'*, Pd-C ¢t HCOONH,?,
et KR B L I B T RO o P NaBH,*, Fe{CO}.-Ammoniumsalt?2. 2lo]24
ek, - & o4k Water-gas-shift 4h-2-oil 4 Fe?, Rh?*

b
NH:NH, - N,+2H, Ru®, PtCL-CO*, NaBH,-Co?, SnCl,**. Fe,S,

Rothenburg®l 2]dte] &3} §|=e}zlg o] L3t {SPR?) % relan montmorillonite silylamine
HEZ, JEg s, o|ivEgse) 22 A2v)E PdUII) complex® o] ateid alrh, ¥ ol o)
] 4)7] =Fel 225 & Busch ¢ Schulz!® % A3: AR Co-Zn o o] &8 whakE e
2 Pd-CaCO,8F NH,NH, & ol4-3led upakE 1| 2] RInEGol Jhgh qh M52 v alol He)

e HE 2 FEAlE olve SgEER I shelel,

577



578 @R -Bkik-FRE

¥4 H

Alet g 7j7|. Cu %% BaS0,-5H.0, Fe
a}l. NH,NH,-H,0, BaCl,-2H.0, Y E 2,
22]2  24-dinitrophenol 52 Junsei Chemi-
calsell 4 78l 2oz Abgetelen!  1-Nitro-
naphthalene, 6-Nitroquinoline, 8-Nitroquino-
line £ Eastmann Organic Chemical ol -7
algh a2 AREETE,

p-Nitroaniline o-Ni-
trotoluene & 77t Shinyo Pure Chemical #
Fluka Chemical o4} 7% a2 AH8-8h3lzn
4-Nitroacetophenone, p-Nitrobenzonitrile #
p-Nitrobenzylchloride, p-Nitrophenol & 7
7+ Aldrich Chemical 3@ Wako Chemical |4
Foishe] ALg-shsdch,

Activated Carbon, me-Nitrotoluene & Shi-
maky's Pure Chemicall4 +& 22 A
83193 Zn %2 D.J Chemical & Scien-
tific Co ol A Tyt &3kt

Pd/C2+ BaSO.& 742 B.D.H Chemical %
Drieut al Chemical Industry Cool4 T3 =
2 AR2slelen] o p-Nitroanisole & olel %
27 Wbl ofsjed e g A3t

B Ago] 88 NMR & Varian EM 360-A
60MHz 3 Abecld 2Asgier 7|FZHEE
Tetramethylsilane (TMS)& A-&-313irt,

G.C+ Varian 3300 & ~-&3k4ar, Column
& OV 101 AHgsjol A45E sldiict, 1t
R2 JASCO A-1 Model & #H33ldled, =&
o] 2L Beckamnn Apparatus & AHE3lod
A3t

AEHAZ] Cu-Zn HME. 0.1mole{25g)2
CuS0,-5H,0, 0.2mole(13g)%} Zn ¥¥& 5

slebZebe 2ol 7} ohg 200mi 8 FHTE 7h
o & xﬂo] .&ouo-]],{-] Alrg].zl uf] 7} Jl_u].u}_b_
AQek, 403 F FALAo| =i P24 =4l
# 2L goldst & F 0ml o THTE
33], 50m/¢ olere2 33 AANY F ALolA
et AzAF oz AHRsigch, XA
Cu-Fe = ol9} e whiiog wiEglon] Cu-Zn
2 moleul¥ oflE AeF AHEsled Alzstalch

o-Nitrophenol,

w3k e84  BaSO, BaCl,
Silicagel ¥ 233 ZofjAlz 9w X
g 7zt Hije] §f uhgEeta
£417] arER

$98A1Z1 Cu-Zn-NH;NH,-H.0 & o|E%

CaC0O; %
JAA 1g
2o 7!—:&]—04 J]_BI'E']'

HE LER 3HEHEe| BRME. 0.0lmole
(1.23g1¢] JE2HA, 43470 Cu-Zull!l,
2 u]g) 2g% Tmig Folgldeo]l T AUe
FuletZelaz (50mi)ol 7hahaL 743'r”L13H7|0ﬂ
0.04mole{2g)e) NH,NH,-H,Q0 % =t&u% &
akslmd A 7Eke, 2~4 A7} Fol o:] el &
o & PetERelelA AR R ddER e

GC % NMR & #lstal

Zz o 2§
ek ez 33 9 a2 fEAlE 42, A
obejoll 4 BAFAIZ Cu-ZuS Folz2 F4F774
NH,NH, H,0 & ol-&3le] & A4Al3kod
BlEEE ofp|:3EE-S T 4EE AT T U
ol 2 AE dejskd Table 1 7 2
ulde] yke-2 o€ E9 0.0lmole s HES

pol

o, 2gel BASAZ Cu-Zni(l:l F HlE),

0.04 mole & NH,NH,-H,0, 10m{ 2] *=rellg}
£& AHRsEle] Abfeld aubihg-4l3cl, Cuel
gk Znel Fu|E 2vivba] Fo4lA
%9 wizhe gioich wiAse] —CH,, —OH,
—Cl, —OCH,7} A3ts) U E 2 tghEe #hg-]el
BAG0) 2~4 A7kl AALE 4+ Usler
AL 74
7t AL

nekon

G

o

]
odo] whdlla A AH (54, HL)
A 4 ek, e dEplE
o ER e e 27 YERV| 2
3 FAo| Foludr)e fiisle] =epE A
(Table 1 21)S 80% +82 42 4 Uk
a2y slehEzMizd e Aekle 3Heis]
2] ¢par JE=Z7|vle] AeHe g Rlslo] e}
olr|emlzUER 7} 46% H4¥E GC W NMR
2 slel¥ + AU,

2o zAsN #4847 Cu-Zn, Cu-Fe st
A5 = Cu-Zn, Cu-Fe S ol &3 JERuiA]
b3S AAstg e o Eape Table 29 7
e},

Jowrnal of the Korean Chemical Soctely



L4817 Cu-Zn 7 3|2t ol &g akE UEz HgE o A4S

579

Table 1. Activated zinc copper catalyzed reduction of aromatic nitro compounds to aromatic amino compounds with
hydrazine hydrate at 25°C in ethanoi®

Nitro Compounds Products Time(h} Yield(%)?
CeH; NO, 2 36
o.m,p-CH;CsHy NO2 o,m,p-CH4CeH, NH: 2 90,90,92
0,p1~HOC;H, NO-» 0,p-HOCgH, NH» 2 88,92
p-HOCHC¢Hy NO, »-HOCH,C¢H, NH, 2 92
op-CIC¢H, NOy 0,p-CICgH, NH;» 4 92,95
0,p-CHOCgH, NO, o p-CH/0CgH, NH, 2 90,92
{)-N‘ECC6H4 N02 p-N=CCzH4 NH, 4 46¢
6~Nitroquinoline 6-Aminoquinoline 2 90
8-Nitroguinoline 8-Aminoquinoline 2 88
1-Nitronaphthalene 1-Aminonaphthalene 4 90
m-0,NC4H COCH 3 2 80

m-HgNCGH4C=NHNH2
Cc

CH,4

«All reactions were stirred under nitrogen, ?Isolated, ‘GC yield.

Table 2. Compared reduction reaction of nitrobenzene
with activated metals versus nonactivated metals in the
presence of NH,NH 3. H,0 at 25°C in ethanol®

Reactants Catalyst  Product Yield(%)

Nitrobenzene Cu-Znd Aniline 100
Nitrobenzene Cu-Zn4 Aniline 7
Nitrobenzene Cu-Fe3 Aniline 71
Nitrobenzene Cu-Fet Aniline 0

a(.01 mole of nitrochenzene, 2g of 1:1 mole ratio of Cu
Zn, or Cu Fe, 0.04 mole of NH,NH,.H;0 and 10 m! of
ahsolute ethanol were stirred at 25°C for 2 hr, #GC
yield. 3. Activated metals. 4. Commercially purchased
metals,
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Table 3. Reduction of Nitrobenzene and its derivatives with activated Cu Zn (BaSO,. BaCly, CaC0; or silicagel)

NH2NH,.H,0 in EtOH4

Nitro compound Catalyst Product Yield(%)
C6H5 N02 Cu Zn C3C03 C3H5 NH2 100
CeHs NO, Cu 2n Silicagel CeHs NH, 100
CeHs NO, Cu Zn BaSO, CeHs NH, 92
C6H5 NOQ Cu Zn BaCli, CﬁH5 NH2 100
2-HOCgH, NO, Cu Zn Silicagel £-HOCgHy NH, 100
p~-HOCsH, NO, Cu Zn CaCQOj3 p-HOCgH, NH, 90
p-HOCgH, NO, Cu Zn BaSO, p-HOCgH, NH, 100
p—HO‘C(;H.t N02 Cu Zn BaClg p‘HOC‘;}{‘; NH2 100
-0,NCgH,COCH; Cu Zn Silicagel -H3NCGH (€ = NHNH, 66
CH;
p‘OgNC@HqCOCHg Cu Zn CaCDg P"HgNCﬁHgC=NHNH2 79
P"OzNCﬁH.tCOCHs Cu Zn BaSO.; P'HzNC5H4C=NHNH2 93
p-0,NCsH,COCH, Cu Zn BaCl, p-H,NCgH,C = NHNH, 100
p-CICH,C4H, NO, Cu Zn CaCO4 £-CICHCeHy NH, 15
p-HOCH,CH, NO, Cu Zn BaSO, p-HOCH,CgH, NO, 50
p-HOCHCeH, NO, Cu Zn BaCl, »-HOCH,C4H, NO, 90
#-CHyCeH, NO, Cu Zn BaSO, p-CH4CqH, NH, 97
p-CHCsH, NO, Cu Zn BaCl, p-CH3CeH, NH, 98
P"Clc‘gH‘; N02 Cu Zn 83504 P-CICGH.; NH2 100
p-CIC6H, NO, Cu Zn BaCl, p-CICH, NH, 100

40.01 mole of nitro compound, 2g of 1:1 mele ratio of Zn Cu supporter, 0.04 mole of NHyNH;.H50 and 10 m{ of ab-

solute ethanol were stirred at 25 °C for 2 hr, 5GC yield.

Tabir 4. Reduction of Nitrobenzene with ordinary me-
tals (BaCl,, BaSO4 or CaC0O;) NH,NH,H,0 in Etha-
nole~¢

Reactant Catalyst Product  Yield(%)
Nitrobenzere Zn CaCQy noreaction
Nitrobenzene Zn BaCl,  Aniline 10
Nitrobenzene Fe BaSO, Aniline 18
Nitrobenzene Fe BaCl,  noreaction
Nitrobenzene Cu BaSO; noreaction
Nitrobenzene Cu CaCO; noreaction

2Zn,Cu,Fe (powder, 325 mesh) was used. 0.01 mole of
CsH5NOy, 2g of 1:1 g ratio of metal supporter, 0.04
mole of NH,NH2.Hy0 and 10 m/ of absolute ethanol
were stirred at 25°C for 2 hrs. <In case of no reaction,
hydrazine did not decompose and nitrobenzene was re-
covered quantitatively, 4GC yield. ¢Reduction with Fe
C NHzNHz and Zn C NHgNHzl see ref. 28, 29,
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