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N,N,N',N'-Tetrabromobenzene-1,3-disulfonamide (TBBDA)/triphenylphosphine and N,N,N',N’-tetra-
chlorobenzene-1,3-disulfonamide (TCBDA)/triphenylphosphine have been introduced as highly efficient
systems for the versatile conversion of aldoxime derivatives into nitriles. The process reported here is
operationally simple and reactions have been mildly performed in dichloromethane at room
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1. Introduction

Nitriles are important precursors in organic synthesis, used as
intermediates for the synthesis of esters, amides, carboxylic acids,
amines, and nitrogen-containing heterocycles [1]. There are many
reported procedures for the synthesis of nitriles, such as nucleophilic
substitution of alkyl halides with metal cyanide for alkyl nitriles [2],
and the Sandmeyer and ammoxidation reaction for aromatic nitriles
(benzonitriles) [3]. Dehydration of aldoximes to nitriles is one of the
cleanest routes, avoiding inorganic cyanides. Many methods have
been used for the dehydration of aldoximes into nitriles; such as
Pd(OAc),/PPhs in CH3CN [4a], benzotriazole phosphonium hexa-
fluorophosphate derivative/DBU in CH,Cl, [4b], N-chlorosuccini-
mide/pyridine in CH3CN [4c], DMF at 135 °C [4d], tungsten-tin
mixed hydroxide in o-xylene at 149 °C [4e], diethylchlorophosphate
in toluene [4f], molecular sieves under flash vacuum pyrolysis [4g],
ZnO/CH5COCl [4h], chlorosulfonic acid in toluene [4i], dimethylthio-
carbonate/EtsN in dioxane [4j], diethylchlorophosphite in CHCl3
[4Kk], zeolite under microwave irradiation [41], AlCl5-6H,0/KI/H,0/
CHsCN [4m], Preyssler’s anion, [NaPsW500110] [4n], Burgess reagent
[40], thionyl chloride [4p], and PPh3/NCS [4q], N-chlorosuccinimide/
pyridine [4c], [pmim]BF, [4r], trichloroisocyanuric acid [4s], N-
triflylimidazole [4t], triphenylphosphine oxide/oxalyl chloride [4u],
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MFR-H,S0,4 [4v], as dehydrating agents. However, these procedures
have some drawbacks, such as low yields, long reaction times,
expensive reagents, heavy metal contaminations and harsh reaction
conditions. Therefore, to improve the mentioned limitations, we
decided to apply a new reaction media for the conversion of
aldoximes to nitriles.

N,N,N',N'-Tetrabromobenzene-1,3-disulfonamide (TBBDA) and
N,N,N',N'-tetrachlorobenzene-1,3-disulfonamide (TCBDA) are ha-
logenating agents, and are effective catalysts and reagents for
various organic transformations [5]. Since TCBDA and TBBDA
contain bromine and chlorine atoms which are attached to the
nitrogen atoms, it is very probable that they release in situ Br* and
CI*, which can act as an electrophilic species, and interaction of
PhsP with TBBDA or TCBDA would generate phosphonium halides
as the reactive phosphonium species.

2. Experimental

2.1. Typical procedure for the conversion of 4-nitrobenzaldehyde
oxime to 4-nitrobenzonitrile with TCBDA and PPh;

To a mixture of PPhs (0.315 g, 1.2 mmol) and TCBDA (0.12 g,
0.32 mmol) in dichloromethane (5 mL), 4-nitrobenzaldehyde
oxime (0.166 g, 1 mmol) was added. The mixture was stirred at
room temperature. The progress of the reaction was monitored by
TLC. After completion of the reaction (Table 1), the solvent was
evaporated. The crude products were purified by short-column
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Table 1
Dehydration of the aldoximes to the corresponding nitriles with TCBDA and TBBDA.*
Entry Substrate Product” Yield (%)¢ Reference
TBBDA® TCBDA
1 95 90 [7a]
QCH:NOH CN
2 89 92 [7b]
F CH=NOH F CN
3 90 93 [7b]
F5C CH=NOH F;C CN
4 92 91 [7¢]
Br CH=NOH Br CN
5 96 94 [7d]
Cl CH=NOH Cl CN
6 90 91 [7d]
CH=NOH CN
Cl Cl
7 92 95 [7d]
O,N CH=NOH O,N CN
8 95 92 [7d]
QCH:NOH CN
O,N O,N
9 94 90 [7e]
CH=NOH CN
NO, NO,
10 91 93 [7a)
CH;0O CH=NOH CH;0 CN
11 93 95 [7f]
CHgOQCHzNOH cmoQCN
CH;0 CH;0
12 CH;0, CH;0, 94 90 [7g]
CH3O%}CH:NOH cmo%}m
CH;0 CH;0
13 Cl Cl 96 90 [7h]
Cl Cl
14 90 90 -
C CH=NOH CI—QCN
Cl Cl
15¢ 97 94 [7i]
HON=HC CH=NOH NC CN
16 CH=NOH CN 94 91 [71]
17 90 85 [7j]
QCH:CHCH:NOH @CH:CHCN
18 ©:CH=CHCH=NOH ©iCH:CHCN 94 90 -
NO, NO,
19 ~_~_~_CH=NOH N 88 83 [7k]
20 _~_~CH=NOH ~_-CN 80 82 [7k]

2 The reaction time with TCBDA/PPh; is immediately and with TBBDA/PPh3 is 10 min.

b

€ The molar ratio for TCBDA/PPhj is (0.32/1.2) and for TBBDA/PPh; is (0.53/2).

d Isolated yield.

¢ Double amount of molar ratio TCBDA/PPh; and TBBDA/PPhs; were used.

Product were characterized from their physical properties, by comparison with authentic samples, and by spectroscopic methods.
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