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Abstract: A simple, effective and solvent free method for the conversion of varieties of adoximes to the
corresponding nitrile has been achieved in good to high yields by employing SnCl4 as a reagent, under solvent

free condition.
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I ntroduction

The nitriles are the key constituent of many
naturally occurring compounds and also serves as an
important  synthetic intermediate for various
therapeutics', agricultural chemicals, dyes, material
sciences’ and as intermediates in  microbial
metabolism. Nitriles are widely used as chemical
solvents, recrystallizing agents’. Nitriles are of
important synthon in preparative organic chemistry
due to their conversion into amidines’, aldehydes'®®,
amides’®®,  amines'®®,  ketones'®*®,  carboxylic
acids™? and nitrogen containing heterocycles’.

Because of its role in synthetic chemistry,
chemists are searching newer methods for nitrile
synthesis. The conversion of adehydes into the
corresponding  nitriles is having significant
importance. They are aso usualy prepared by
regeneratingg CN  group  via  oxidation®,
rearrangement’ or elimination. The most general
methods for synthesis of akyl nitriles are direct
nucleophilic substitution of akyl halides with
inorganic cyanidesor replacement of diazo group by

CN ion in Sandmeyer reaction. Nitriles are aso
directly prepared from the dehydration of the
corresponding al doximes using common reagents® or
other new reagents like CuCl,,
dicyclohexylcarbodiimide, triphenylphosphine, 1-
(N,N-diethyl-amino)-propyne’,

trimethylamine/SO,™,  trichloroacetyl  chloride/
triethylamine, TiCl,*, N,N’-carbonyldiimidazole,
Cu(OAC),.H,0" acetic anhydride™, trichloro
isocyanuric acid, crown ethers, chlorosulfonyl
isocyanate™, Burgess reagent™. Some of the
methods are also included the use of expensive'®",
hazardous™ or corrosive reagents and tedious
work-up procedures, vigorous reaction conditions,
prolong standing or heating at moderately high
temperatures. o,B-Unsaturated nitriles can be
prepared via a Wittig reaction of the corresponding
aldehydes with cyanoalkyl phosphonate. Apart from
the recent progress, still there is a strong need for a
preparative method for the highly efficient and
catalytic conversion of aldoximes to nitriles using
readily available and safer reagents.
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Results And Discussion

Herein, we wish to report a new, simple and
facile and an environmentally benign solvent free
method for accomplishing the conversion of
aldoximes (1) to their corresponding nitriles (2) by
SnCl,. The reaction proceeds efficiently in good to

high yield under mild conditions (Scheme 1).

Scheme 1: Synthesis of nitriles from aldoximes by

using SnCl,
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To study the effect of substitution, reactions
were performed on different precursors as shown in
Table 1, precursors with electron-withdrawing
groups showed better yield in a shorter time. By
paying attention to this evidence, the mechanism
shown in (Scheme 2) is proposed for the dehydration
of adoximes which is similar to most of the
dehydrating reactions. Here the chlorine ion released
during the progress of the reaction acts as a base for
removal of hydrogen at the next stage. Longer
reaction times had no effect on the conversion of
aldoximes.

Scheme 2: The plausible mechanism for the synthesis of nitriles from oximes by using SnCl,
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Table 1: Nitriles obtained from oximes on treatment with SnCl,

| o vigd | Reaction -,
Oxime Nitrile Time mp or bpin“C
(%) .
(min)

Benzaldoxime Benzonitrile 84" 45 bp-190 (192)"
4-Methylbenzaldoxime 4-Methylbenzonitrile 832 50 mp-26 (25-27)%
4-Methoxy 4-Methoxy 86° 50 mp-58 (58-59)™
Benzaldoxime benzonitrile
2,4-Dimethoxy benzaldoxime | 2,4-Dimethoxy 88* 55 mp-94 (96)*

benzonitrile
2-Chlorobenzaldoxime 2-Chlorobenzonitrile 832 44 mp-42 (40-42)%
3-Chlorobenzaldoxime 3-Chlorobenzonitrile 92 40 mp-38 (37-39)%
4-Chlorobenzaldoxime 4-Chlorobenzonitrile 89* 40 mp-92 (94-96)™
2-Bromobenzal doxime 2-Bromobenzonitrile 92° 30 mp-52 (52-54)™
2-Nitrobenzal doxime 2-Nitrobenzonitrile 90 25 mp- 108 (109-110)"
3-Nitrobenzal doxime 3-Nitrobenzonitrile 94° 30 mp-116 (115-117)%
4-Nitrobenzaldoxime 4-Nitrobenzonitrile 92° 30 mp-146 (147)"
1-Naphthylaldoxime 1-Naphthanitrile 78 40 mp-34 (34-35)%
2-Naphthylaldoxime 2-Naphthanitrile 81° 50 mp-66 (64)"
2-furanaldoxime 2-furancarbonitrile 75 55 bp-144 (145-146)™
4-(N,N- 4-(N,N-dimethyl) 842 50 mp-70 (69-70)™
dimethyl)benzaldoxime benzonitrile

a- Yield obtained after recrystalization.

b - Yield obtained after column.
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We found to be that, this protocol was
applicable to different types of aldoximes (Table 1).
Similarly, to test the scope and limitations of this
reagents, we examined the dehydrating reaction of
benzaldoxime by performing the reactions under
following reaction conditions. To improve the eco-
compatibility of this process, among the severa
solvents were examined at variable temperature

Table 2: Screening of solvents at variable temperature®

26

listed in Table 2. Without any solvent, this reaction
yielded to a greater extent (Table 1, entry 1). A
small rate increase of condensation were observed
on changing the solvent from CH,Cl, to CCl, (Table
2, entry 2-4) after a prolonged reaction time. Other
solvents such as MeCN, THF and acetic acid lead to
lower yields and to the formation of undesirable by-
products (Table 2, entries 5-7).

Entry Solvent Temp. (°C) Time(h) |Yidd °
(%)

1 No solvent 80-90 0.75 84

3 CHCl; 61 24 <28

4 CCl, 77 24 <36

5 MeCN 82 12 <30

6 THF 100 12 <28

7 Acetic acid 120 12 <12

Conditions: ®Benaldoxime (5 mmol), Stannic chloride (5 mmol), solvent.

®Yields of isolated pure product obtained by recrystallization or by column.

In the summary, we have developed a
solvent free method for the preparation of nitriles
from adoximes by using SnCl, in absence of
expensive metal like samarium.

Experimental

Typical Experimental Procedure

Aldoxime 1 (5 mmol) was taken in a dry
round bottom flask. To this aldoxime 1.3 g (5 mmol)
of Stannic chloride (SnCl,) was added slowly. After
fitting a condenser along with a guard tube, the
reaction mixture was heated at a temperature range
of 80-90 °C with constant stirring. The reaction was
monitored by TLC (ethyl acetate:hexane, 1:9). After
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