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This study outlines an efficient, high-yielding, and rapid method by which to access diverse 
nitriles from aldoximes with methoxymethyl bromide (MOM-Br) in THF. It represents the 
first application of MOM-Br as a deoximation reagent to synthesize nitriles. The reaction was 
performed at reflux to ensure excellent yield  (79-96%) of the nitriles within 20-45 minutes. 
Furthermore, this method has been successfully applied to the synthesis of the synthesis 
precursor of aromatic, heteroaromatic, cyclic, and acyclic aliphatic. 

 
 
 

 
 

INTRODUCTION 

 The nitrile is an important structural motif in 
natural products, and it also serves as a 
pharmaceuticals product for a variety of medicinal 
indications. Several types of nitrile-containing 
compounds can be applied,1–3 such as vildagliptin 
(antidiabetic drug), letrozole (aromatase inhibitor), 
pericyazine (antipsychotic drug), and rilpivirine 
(anti-HIV agent)4,5 (See Fig. 1). 

The derivatives of nitriles present great signifi-
cance in chemistry and biology and are of great 
pharmacological interest. They have led to a sus-
tained effort in the stimulated development of 
methodologies for their preparation. On the one hand, 
the nitrile unit is present in numerous compounds for 
natural products, agricultural chemicals, drugs, and 
dyes. On the other hand, the nitrile group Bosotinib 
serves as a valuable precursor in organic synthesis 
with a core of 3-cyanoquinoline; this group was 
recently approved by the Food and Drug Admini-
stration (FDA). 

 
 
 
 
 
 
 

 
 
 
 

Fig. 1 – Examples of pharmaceutically significant nitrile containing molecules.*

                                                 
* Corresponding author: nuludag@nku.edu.tr 
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Nitriles exhibit broad and varied applications 
and thus play a key role in organic chemistry.6,7 
The preparation of nitriles  using dehydration 
agents has been a very prominent means for the 
development of an anti-cancer drug.8 During recent 
decades, the  use of various catalysts as a reagent 
has been established for the transformation of 
nitriles  from  substrates like oximes.7-15Among the 
most popular approaches is, the conversion of 
aldoximes into nitriles via dehydration of 
intermediate aldoximes  using  expensive catalysts, 
various oxidants, prolonged  reaction time, work-
up difficulties, hazardous metal salts, or  various 
other existing methodologies. These approaches 
have been undesirable in terms of sustainable 
synthesis.16,17 Therefore, a simple conversion of 
aldoximes through dehydration to nitriles, 
preferably through the one-pot method, would be 
of significant value compared to the existing 
methods. Although various methods have been 
reported for the synthesis of nitriles, improvement 
of these methods is an interesting topic for the 
practice of organic chemistry. Thus, we have 
designed and realized various aldoximes into 
nitriles through the formation of oximes using 
methoxymethyl bromide in the presence of Et3N 
and THF (Scheme 1). The tentatively proposed 
reaction mechanism is illustrated in Scheme 2.  
 Methoxymethyl bromide was initially  introduced 
for use in the synthesis of aldoximes into nitriles, 
and it has also been used in other important 
organic reactions as  a reagent.18,19 

Our interest in nitrile chemistry has led us to 
consider the use of  methoxymethyl bromide as an 
alternative to the efficient synthesis of nitriles from 
aldoximes under mild reaction conditions, i.e., in 

THF under refluxed conditions. This method was 
applicable to the nitrile synthesis in complex 
molecules with various functions. 

RESULTS AND DISCUSSION 

 It has been reported that aldoximes can be 
converted to nitriles  using methoxymethyl 
bromide under refluxed condition (Scheme 1). 
Herein, we report the successful results of the 
dehydration of aldoximes to produce nitriles in the 
presence of Et3N and THF.  
 The dehydration of aldoximes is of significant 
value compared to the existing methods.20,21 These 
catalysts provide a new and improved alternative to 
the existing methods in modern synthetic chemistry. 
Hence, during the course of these studies, we initially 
investigated the transformation of benzaldoxime to 
benzonitrile in the presence of tetrabutylammonium 
hydrogen sulfate, 25% NaOH and methoxymethyl 
bromide in very low yield (21%) and after a longer 
time period (6 h). Howover, in the presence of Et3N, 
THF, and methoxymethyl bromide, a high yield was 
achieved in a short time (Table 1). After the 
optimization of the reaction conditions, we used this 
method as a one-step procedure in a short and 
efficient synthesis of benzonitrile as a model 
substrate to establish the optimal reaction conditions. 
The results are shown in Table 1. Methoxymethyl 
bromide and tetrahydrofuran are also suitable as a 
reagent and solvent, respectively. However, tetrabu-
tylammonium hydrogen sulfate and dichloromethane 
were inferior selections, and the reaction did not 
proceed cleanly using substances.  

     

 

      
 
 

 
 

Scheme 1 – Dehydration of aldoximes to nitriles. 
 
 

 
 

 
 
 
 
 
 

Scheme 2 – Possible mechanistic pathway for the dehydration of aldoximes. 
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Table 1 

Efficient conversion of aldoximes to nitriles using methoxymethyl bromide 

Entry Substrate Producta t (min) Yield (%)b 

 

1 

 

 

 
25 91 

2  

 

 
40 79 

3  

 

 

 

30 94 

4  

 

 
25 93 

5  

 

 

 

30 96 

6  

 

 

 

20 95 

7  

 

 

 

25 95 

8  

 

 

 

 35 91 

9  

 

 

 

 

 
35 96 

10  

 

  

35 

 

88 

11  

 

 

 

35 79 

12  

 

 

 

40 88 

13  

 

 
45 81 

aProducts were characterized by their melting points, IR, GC-MS, and NMR spectra. 
bThe yields were determined after chromatographic purification (isolated yields). 
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At this point, we assessed that the generalization 
of this transformation was subject to a variety of 
aldoximes as the starting material, which has been 
synthesized previously.22–27 
 Along this line of thought, we  report  the use of 
methoxymethyl bromide and Et3N under the 
refluxed condition  for the direct conversion of 
aldoximes into nitriles. After reaching satisfactory 
results of the  refluxed condition in a short time 
(Table 1), we subsequently investigated the 
substrate scope of an aldoxime conversion to a 
nitrile. Both electron-withdrawing and electron-
donating substituted aldoximes showed high yields 
under these conditions (Table 1, entry 1-7). Under 
the same conditions, cinnamaldoxime, heteroa-
tomaldoximes, 2-naphthaldehyde oxime and cylic- 
noncylcic aldoximes were converted into nitriles 
with good yield (Table 1, entry 8-13). As shown in 
Table 1, the reaction with methoxymethyl bromide 
proceeded smoothly. This makes the reaction more 
useful for the development of nitriles chemistry. 
Application of methoxymethyl bromide in the 
present cases also resulted in satisfactory conversion 
to niriles from a mechanistic consideration. The 
dehydration reaction process of the aldoximes with 
methoxymethyl bromide and Et3N has also been 
evaluated, as shown in Scheme 2.  
 This result could be employed not only for the 
efficient conversion of aromatic aldoximes to 
aromatic cyano compounds,28 but also for aliphatic, 
cyclic, and heteroatom aldoximes. The present  
method can be readily applied to large scale 
processes with high efficiency and economically, 
and as a new catalyst system for dehydration of 
aldoximes.29 

EXPERIMENTAL 

 IR spectra were recorded by using a Mattson FT-IR 
spectrometer. 1H-NMR spectra were recorded on a Bruker 400 
spectrometer at 400 MHz. Spectra were registered in CDCl3 
using a solvent as internal standard at 400 MHz for 1H and 13C 
at 25 0C. Melting points were taken in a capillary tube on 
Electro thermal IA 9000 apparatus and were uncorrected. 
Mass spectra were measured on a Micromass UK Platform II 
GC-MS spectrometer and HP 5971 mass and combined 5980 
gas chromatography system. Combustion analysis of 
compounds was obtained on a CHNS-932-LECO. Column 
chromatography was performed using 60-120 mesh silica gel 
and reactions were monitored by thin layer chromatography 
(silica gel 60 F254) and aluminum oxide 90 active neutral. All 
chemicals and solvents were purchased from commercial 
sources. Purifications of the solvents were performed 
according to the standard methods 

General procedure for the preparation of Nitriles  
(Entry 1-13) 

 For the preparation of nitrile from aldoxime using a 
methoxymethyl bromide as the dehydration agent, Et3N  
(1.5 mmol) was added to a stirred mixture of aldoxime  
(1.0 mmol) and 10 mL of THF,  followed by methoxymethyl 
bromide (1.5 mmol). The resulting mixture was refluxed for a 
specified period (Table 1). The reaction was monitored by 
TLC (ethyl acetate: petroleum ether, 1:1). After  completion of 
reaction, the contents were poured into water and neutralized 
with NaHCO3 solution  (20 mL, 10%), and then  extracted 
with  ethylacetate (10 mL x 3). The combined organic mixture 
was dried over anhydrous Na2SO4, concentrated and the 
residue was purified by column chromatography on silica gel 
(60-120 mesh)  using  ethyl acetate, and then the solvent was 
removed at reduced pressure to give products in 79%-96% 
yields (Entry 1-13). The nitriles characterized by LC-MS, 1H 
NMR and 13C NMR analysis. 

Benzonitrile (Entry 1) Colorless oil;30 yield (91%); Rf 
(EtOAc): 0.63; IR (KBr): 2220 (CN) cm-1; 1H NMR (400 MHz, 
CDCl3):  δ 7.67-7.65 (m, 2H), 7.65-7.57 (m, 1 H), 7.49-7.44 
(m, 2H); 13C NMR (100 MHz, CDCl3): δ 132.8, 132.2, 129.2, 
118.9, 112.60; MS m/z (%): 103(M+, 100),  76(67), 50(17); 
Anal. Calcd. For  C7H5N: C 81.53; H 4.89; N 13.58; Found : C 
81.66; H 4.77; N 13.63%. 

 4-Fluorobenzonitrile (Entry 2) Yellow oil;21 yield (79%); Rf 
(EtOAc): 0.68; IR (KBr):  2224 (CN) cm-1; 1H NMR (400 
MHz, CDCl3):  δ 7.71-7.67 (m, 2H), 7.21-7.17 (m, 2H). 13C 
NMR (100 MHz, CDCl3) :δ 166.3, 134.7, 118.0, 116.9, 108.5; 
MS m/z (%): 122(M+, +1) (7),  121 (100), 93(47); Anal. Calcd. 
For C7H4FN: C 69.42; H 3.33; N 11.57; Found : C  69.54; H 
3.26; N 11.65%. 

4-Chlorobenzonitrile (Entry 3) White solid; m.p. 92-93 0C 
(Lit. 93-94 0C);32 yield (94%);  Rf (EtOAc): 0.73; IR (KBr ): 
221(CN) cm-1; 1H NMR (400 MHz, CDCl3): δ 7.60 (d, J = 7.1 
Hz, 2H), 7.33 (d, J = 8.7 Hz, 2H); 13C NMR (100 MHz, 
CDCl3): δ 139.5, 133.3, 129.6, 117.9, 110.7. MS m/z (%):MS 
m/z (%): 138(M+, +1) (65), 137 (77), 101 (100), 74 (52). Anal. 
Calcd. For C7H4ClN: C 61.12; H 2.93; N 10.18; Found : C 
61.09; H 2.88; N 10.09%. 

4-Bromobenzonitrile (Entry 4) White solid;  m.p. 111-112 0C 
(Lit. 113-114 0C);31 yield (93%); Rf (EtOAc): 0.55; IR (KBr): 
2234(CN) cm-1; 1H NMR (400 MHz, CDCl3): δ 7.63 (d,  
J = 8.3 Hz, 2H), 7.53 (d, J = 8.1 Hz, 2H). 13C NMR (100 
MHz, CDCl3): δ 133.4, 132.6, 128.0, 118.0, 111.2. MS m/z 
(%): 183  (8),  182 (87), 181 (M+)  (78), 101 (100), 75 ( 51). 
Anal. Calcd. For C7H4 BrN: C 46.19; H 2.22; N 7.70; Found : 
C 46.27; H 2.29; N 8.81%. 

4-Nitrobenzonitrile (Entry 5) White solid; m.p. 141-143 0C 
(Lit. 141-145 0C);33 Rf (EtOAc): 0.51; yield (96%); IR (KBr):  
2236 (CN) cm-1; 1H NMR (400 MHz, CDCl3):  δ 8.34 (d,  
J = 9.0 Hz, 2H),7.93 ( d, J = 9.0 Hz, 2H); 13C NMR  
(100 MHz, CDCl3): δ 149.9, 133.4, 124.2, 118.2.3, 116.7; MS 
m/z (%): 143 (M+) (58), 101 (100), 74 (61); MS m/z (%): 148 
(M+, 45), 102 (100), 74 (48); Anal. Calcd. For C7H4N2O2: C 
56.76; H 2.72; N 18.91; Found : C 57.66; H 2.84; N 18.98%. 

4-Methybenzonitrile (Entry 6) Colorless oil; yield (95%);31 Rf 
(EtOAc): 0.68; IR (KBr ): 2225 (CN) cm-1; 1H NMR (400 MHz, 
CDCl3):  δ 7.52 (d, J = 8.2 Hz, 2H)    7.26 (d, J = 7.8 Hz, 2H), 
2.44 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 143.6, 131.9, 
129.8, 119.1, 109.2, 21.8; MS m/z (%): 117 (M+, 100), 90 
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(44); Anal. Calcd. For C8H7N: C 82.02; H 6.02; N 11.96; 
Found : C 81.82; H 6.18; N 11.88   %. 

 4-Methoxybenzonitrile (Entry 7) Colorless solid;  m.p. 58- 
60 0C (Lit. 58-61 0C);30,34 Rf (EtOAc): 0.57;  yield (95%); IR 
(KBr): 2218 (CN) cm-1; 1H NMR (400 MHz, CDCl3):  δ 7.58 
(d, J = 8.4 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 3.81 (S, 3H);   
13C NMR (100 MHz, CDCl3): δ 162.9, 134.1, 119.3, 114.8, 
104.1, 55.6; MS m/z (%): 133 (M+, 100),102 (59), 90 (68); 
Anal. Calcd. For C8H7NO: C 72.16; H 5.30; N 10.52; Found : 
C 72.23; H 5.24; N 10.59%.  

Cinnamonitrile (Entry 8) Colorless oil; yield (91%);30,35  Rf 
(EtOAc):0.73; IR (KBr):2243 (CN) cm-1;  1H NMR (400 MHz, 
CDCl3):  δ 7.47-7.36 (m, 6H, aromatic C-H and PhCH-H), 
5.87 (d, J = 16.9 Hz, -CH-CN); 13C NMR (100 MHz, CDCl3): 
δ 150.6, 133.6, 131.3, 129.2, 127.4, 118.2, 96.4; MS m/z (%): 
129 (M+, 100),  102 (48);  Anal. Calcd. For C9H7N: C 83.69; 
H 5.46; N 10.84; Found : C 83.54; H 5.38; N 10.89%. 

1-Naphthonitrile (Entry 9)  Colorless oil; yield (96%);31 Rf 
(EtOAc): 0.47; IR (KBr): 2223 (CN) cm-1; 1H NMR (400 MHz, 
CDCl3) δ 8.22 (d, J = 8.3 Hz, 1H), δ 8.04 (d, J = 8.3 Hz, 1H), 
δ 7.69 (t, J = 7.2 Hz, 2H), δ 7.63 (t, J = 7.4 Hz, 1H), δ 7.61 (t, 
J = 7.5 Hz, 1H), δ 7.52 (t, J = 7.2 Hz, 1H); 13C NMR 
(101MHz, CDCl3) δ 133.2, 132.8, 132.5, 132.2, 128.4, 128.7, 
127.4, 125.2, 124.7, 117.5, 110.3. MS m/z (%): 153 (M+, 100),  
126(17). Anal. Calcd. For C11H7N: C 86.25; H 4.61; N 9.14; 
Found : C 86.18; H 4.69; N 9.08 %. 

Thiophene-2-carbonitrile (Entry 10)  Colorless Oil; yield 
(88%);30,36  Rf (EtOAc): 0.52;IR (KBr): 2288 (CN) cm-1; 1H 
NMR (400 MHz, CDCl3):  δ 7.64-7.63(m, 1H), 7.60 (dd,  
J = 5.3, 1.4 Hz, 1H), 7.15 (dd, J = 5.2, 1.7 Hz); 13C NMR (100 
MHz, CDCl3): δ 136.4, 132.6, 127.8, 114.3, 109.9; MS m/z 
(%): 109 (M+, 100);  Anal. Calcd. For C5H3NS: C 52.02; H 
2.77; N 12.83; Found : C 52.11; H 2.69; N 12.89 %. 

Picolinonitrile (Entry 11) Colorless oil; yield (79%);37 Rf 
(EtOAc): 0.66; IR (KBr): 2234 (CN) cm-1; 1H NMR (400 
MHz, CDCl3):  δ 8.71 (s, 1H), 7.88 (s, 1H), 7.74 (s, 1H), 7.61 
(s, 1H); 13C NMR (100 MHz, CDCl3): δ 150.9, 137.4, 133.6, 
128.7, 127.3, 117.4; MS m/z (%): 104 (M+, 100),  77 (48),  51 
(28); Anal. Calcd. For C6H4N2: C 69.22; H 3.87; N 26.91; 
Found : C 69.14; H 3.77; N 26.82   %. 

 Cyclohexanacarbonitrile (Entry 12) Colorless oil; yield 
(88%);38  Rf (EtOAc): 0.68; FTIR (KBr): 2238 (CN) cm-1; 1H 
NMR (400 MHz, CDCl3):  δ 2.59 (tt, J = 8.3, 3.8 Hz, 1H), 
1.84-1.80 (m, 2H), 1.74-1.66 (m, 4H), 1.46-1.35 (m, 4H); 13C 
NMR (100 MHz, CDCl3): δ 123.7, 29.3, 28.4, 25.2, 24.1; MS 
m/z (%): 109 (M+, 100);  Anal. Calcd. For C7H11N: C 77.01;  
H 10.16; N 12.83; Found : C 76.87; H 10.09; N 12.92%. 

Hexanacarbonitrile (Entry 13) Colorless oil; yield (81%);39 

Rf (EtOAc):0.47; IR (KBr, cm-1): 2241 (CN); 1H NMR (400 
MHz, CDCl3):  δ 2.35 (t, J = 7.3 Hz, 2H), 1.66-1.41 (m, 2H), 
1.40-1.36 (m, 4H), 0.89 (t, J = 7.2 Hz, 3H); 13C NMR (100 
MHz, CDCl3): δ 121.1 30.8, 25.6, 21.9, 17.1, 13.8; MS m/z 
(%): 97 (M+, 100); Anal. Calcd. For C6H11N: C 74.17; H 
11.41; N 14.42; Found : C 74.23; H 11.34; N 14.55 %. 

CONCLUSION 

 In summary, we utilized methoxymethyl 
bromide (MOM-Br) for the synthesis of nitriles 

through the dehydration of aldoximes. The 
compatibility of this method with the base offers 
rapid access to nitriles. Such a reaction can be 
produced simply under mild conditions and offers 
significant advantages over the existing methods in 
terms of high yields, an easily handled reagent 
system, and wide applicability  among various 
substrates. The present study widens the scope of 
the utilization of  numerous natural products and 
bioactive molecules in organic synthesis. 
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