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Mild and efficient conversion of oximes into 
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Oximes were converted into the corresponding arylhydrazones in 1,2-dichloroethane in the presence of Fe(ClO4)3.

Interconversions of functional groups are essential steps in
organic synthesis. Carbonyl compound derivatives such as oximes,
phenylhydrazones, 2,4-dinitrophenylhydrazones, p-nitrophenyl-
hydrazones, semicarbazones and tosylhydrazones are used for
the characterization and purification of carbonyl compounds
and play an important role as protected forms as they are highly
crystalline and stable.1–3 Methods were reported earlier for
deoximation into carbonyl compounds.4–17 To the best of our
knowlege, little attention has been paid in recent years to the
direct synthesis of hydrazones from oximes.18,19,†

In continuation of our studies on the use of ferric perchlorate
in organic synthesis,20 we found that it catalyses the reactions
of oximes with arylhydrazines in 1,2-dichloroethane (DCE) to
give directly arylhydrazones (Scheme 1, Table 1).‡

The efficiency of this reaction is evident from using a variety
of benzaldoximes bearing electron-withdrawing or donating
groups on an aromatic moiety, which are converted into the
corresponding parent arylhydrazones in good to excellent
yields. The catalyst has the ability to tolerate a variety of
substituents (Table 1). Substrates carrying electron-withdrawing
groups rapidly reacted. Oximes of cinnamaldehyde and various
aliphatic carbonyl compounds bearing halogen, hydroxyl or

double bond also gave the corresponding hydrazones in good
yields (entries 19, 23–28). Ketoximes are also suitable reactants
(entries 21–26). We also tested the action of ferric perchlorate
(10 mol%) on benzaldehyde phenylhydrazone in DCE (ambient
temperature, 24 h) and observed no changes of the starting
material.

The mechanism of the reaction probably involves ferric per-
chlorate mediated deoximation22 followed by an arylhydrazine
attack on the in situ formed carbonyl compound.

Thus, we have developed a convenient and practical method
for the synthesis of arylhydrazones by a one-pot straightforward
conversion of oximes catalysed by ferric perchlorate. The signi-
ficant features of this method involve fairly inexpensive reagents,
high yields of products, and the use of relatively non-toxic
reagents and solvents. 

† Beilstein–Crossfire database contains 83 citations on this reaction dated
before 1970 and only two later references (see refs. 18, 19).
‡ Conversion of oximes into arylhydrazones (general procedure). A mix-
ture of oxime (1 mmol), arylhydrazine (1 mmol) and Fe(ClO4)3 (0.1 mmol,
0.05 g) in DCE (5 ml) was stirred at ambient temperature for a specified
time (Table 1). After completion of the reaction, as monitored by TLC,
DCE (10 ml) was added and filtered through a bed of Na2SO4. Then, the
solvent was evaporated, and products were recrystallised from light
petroleum.

R1R2C=N–OH  +  R3–NHNH2 R1R2C=N–NH–R3
Fe(ClO4)3

DCE, room
temperature

1a R1 = 4-MeOC6H4, R2 = H

2a  R3 = Ph

Scheme 1

2b  R3 = 2,4-(O2N)2C6H3 

2a,b1a–n

1b R1 = 4-O2NC6H4, R2 = H
1c R1 = 4-Me2NC6H4, R2 = H
1d R1 = 4-ClC6H4, R2 = H
1e R1 = 2-Py, R2 = H
1f R1 = Ph, R2 = H
1g R1 = PhCH2CH2, R2 = H

1h R1 = n-heptyl, R2 = H
1i R1 = n-nonyl, R2 = H
1j R1 = PhCH=CH, R2 = H
1k R1 = R2 = Ph
1l R1 = HON=C(Me)C(Cl)H, R2 = Me
1m R1 = Me2C(OH)CH2, R2 = Me
1n R1 = MeCH=CH, R2 = H

Table 1 Conversion of oximes to phenyl and 2,4-dinitrophenylhydrazones
in the presence of Fe(ClO4)3. 

Entry Oxime Hydrazine Time/h mp/°Ca

aSee ref. 21.

Yield (%)

1
1a

2a 8 121 90
2 2b 24 254 80
3

1b
2a 2 159 98

4 2b 5 320 95
5

1c
2a 14 148 92

6 2b 24 325 80
7

1d
2a 7 127 83

8 2b 14 270 90
9

1e
2a 1 90 96

10 2b 3 130 95
11

1f
2a 12 158 98

12 2b 24 235 85
13

1g
2a 2.5 168 99

14 2b 8 255 90
15

1h
2a 2 oil 88

16 2b 4 106 93
17

1i
2a 2 oil 95

18 2b 6 104 97
19

1j
2a 20 173 50

20 2b 32 196 70
21

1k
2a 9 138 80

22 2b 12 239 72
23

1l
2a 8 oil 98

24 2b 10 110 90
25

1m
2a 9 oil 90

26 2b 9 202 82
27

1n
2a 6 56 85

28 2b 7 196 76
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