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1. INTRODUCTION  

Two-thirds of the organic compounds known in the 

literature are heterocycles.
[1]

 The 1,2,3-triazole nucleus, 

is one of the most pharmacologically active compounds 

that exhibits various activities
[2]

 such as, antiviral, 

anticonvulsant, anti-inflammatory, anticancer, 

antioxidant, antimicrobial, and antifungal.
[3–11]

 In 

addition, some 1, 2, 3-triazoles are used in medicinal 

chemistry and form the basic structure of some drugs 

available in the market, like tazobactam
[12]

, 

cefatrizine
[13]

, and carboxyamidotriazole.
[12]

 Moreover, 

the stability of 1, 2, 3- triazole derivatives in various 

extreme conditions, acidic and basic media, oxidative 

and reductive conditions, indicates their aromatic 

character.
[14]

 Studies have shown that compounds with 

piperidine rings
[15–20] 

have good selectivity and activity 

for the P. falciparum strain. In the light of the previous 

information’s and in the continuity of our research
[21]

, we 

report in this paper the synthesis of 1,2,3-triazoles 

derivative of piperidine. The synthesized triazoles were 

characterized by spectroscopic techniques, such as 
1
H 

NMR, 
13

C NMR, mass spectra (MS). 

 

2. METERIALS AND METHODS  

2.1 Method of synthesis of the molecules study 

The key compound 10 has been synthesized through a 

four-step process according to the Scheme 1 and 2. Thus, 

the condensation of phenol 1 with acetonitrile chloride in 

acetone at reflux using K2CO3, gave compound 2 in 95% 

yield. Reduction of nitrile 2 using BH3. THF
[22]

 at 0°C 

furnished compound 3 (42%). Reductive amination of N-

Boc-piperidin-4-one 4 with amine 3 in presence of 

NaBH3CN
[23]

 gave compound 5 (49%). For the synthesis 

of compound 8, we first prepared acyl chloride 7 using 

(COCl)2.
[24]

 Then the latter without isolated condensed
[21]

 

with the compound 5 to give the molecule 8 (99%) 

(Scheme 1). 

 

 
Scheme 1: Synthesis of compound 8. 
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Treatment of the compound 8 with BH3.THF at 0 ° C 

gave molecule 9 (60%). To complete the synthesis, 

compound 9 deprotected
[25,26]

 using trifluoroacetic acid at 

room temperature provided the triazole 10 (91%) 

(scheme 2). 

 

 
Scheme 2: Synthesis of compound 10. 

 

2.2 Experimental Details of the Synthesis of 

compounds  

Experimental section 

Commercial reagents were used without purification. 

Prior to use, CH3CN, DMSO and Methanol were dried 

using a pure solvent drying system over aluminum oxide 

under an argon atmosphere. All anhydrous reactions 

were carried out under nitrogen atmosphere. Analytical 

thin layer chromatography was performed on SDS silica 

gel 60F254 aluminium plates (0.2 mm layer) and was 

revealed by UV light and/or by phosphomolybdic acid. 

All flash chromatography separations were performed 

with SDS silica gel 60. The 
1
H and 

13
C spectra were 

recorded in CDCl3 at ambient temperature on a Bruker 

AMX 500 spectrometer. Some products secured by 

DEPT 135, HMQC and HMBC experiments. Chemical 

shifts are given in δ (ppm) and coupling constants J (Hz) 

relative to TMS as internal standard; multiplicities were 

recorded as s (singlet), d (doublet), dd (double doublet), t 

(triplet), dt (double triple), q (quartet) or m (multiplet). 

Reactions involving anhydrous conditions were 

conducted in dry glassware under a nitrogen atmosphere. 

The infrared spectra have been recorded on a 

spectrometer Perkin- Elmer 842 (reference: polystyrene). 

GC/MS conditions: Analyses were performed using a 

5890-gas chromatogram connected to a G 1019 A mass 

spectrometer (both from Hewlett Packard) operating in 

the electro spray ionization mode (ESI).  

2-phenoxyacetonitrile (2) 

A solution of phenol (2g,21.27 mmol) in acetone (15 

mL) containing K2CO3(3.23g, 23.10 mmol), and 

acetonitrile chloride (1.6g, 21,27 mmol) was stirred for 

12h at reflux. 0.15N NaOH (15 mL) and 15 mL of ethyl 

acetate were added. The phase separated and the aqueous 

layer was extacted with ethyle acetate (3x15 mL). The 

combined organic layers were dried over MgSO4, filtered 

and concentrated under reduced pressure. The residue 

was purified by chromatography on silica gel (ethyl 

acetate). Yield (2.682, 95%). 

 

Phenoxy-ethylamine (3) 

A solution of compound 2 (2.642g, 19.86 mmol) in THF 

(15 mL)) was added BH3 (1M in THF) (39.72 mL, 39.72 

mmol) at 0°C. The reaction mixture was stirred for 2h at 

room temperature, filtered, and then concentrated in 

vacuum. The residual is taken in 20 mL of ethyl acetate, 

washed successively with a saturated solution of NaCl 

(2x10 mL) and water (2x10 mL). The organic phase was 

dried over MgSO4 filtered and concentrated under 

reduced pressure. The residue was purified by column 

chromatography (dichloromethane / methanol (90/10) + 

5% of triethylamine). Yield: (1.141g, 42 %) 
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4-N-(2-phenoxy-ethyl)-piperidin-1-carboxylic acid ter-

butyl ester (5) 

A solution of compound 3 (1.082g, 7.887 mmol) in 

methanol (30 mL) containing t-butyl-4-oxo-1-piperidine 

carboxylate (0.786 g, 3.944 mmol), sodium 

cyanoborohydrure (0.248g, 3.944 mmol), and zinc 

chlorid (0.268g, 1.972 mmol) was stirred for 48 h at 

room temperature. 1N NaOH (15 mL) 15 mL of ethyl 

acetate were added. The phases were separated and the 

aqueous layer was extracted with ethyl acetate (3x20 

mL). The combined organic layers were dried over 

MgSO4, filtered and concentrated under reduced 

pressure. The residue was purified by chromatography 

(ether petroleum / ethyl acetate (8/2)). Yield: (1.076 g, 

42%). 

 

4-[(5-Methyl-2-phenyl-2H-[1,2,3,] triazole-4-carbonyl)-

(2-phenoxy-ethyl)-amino]piperidine-1-carboxylic acid 

ter-butyl ester (8) 

A solution of 4-methyl-2-phenyl-1.2.3-triazole-5-

carboxylic acid (0.974g, 4.78 mmol) in benzene 5 mL 

under argon pressure was added at 0°C (1.208g, 9.56 

mmol) of oxalyl chloride to a drop of 

dimethylformamide. The reaction mixture was stirred for 

2h at room temperature and then concentrated in 

vacuum. In parallel, a solution of compound 5 (0.768g, 

2.39 mmol) and sodium hydride (60% in fat, 0.144g, 

3.585 mmol) in 5 ml of dimethylformamide is stirred for 

45 min at 0 ° C under argon pressure. The acid choride 

prepared previously is then added to the solution 

containing compound 5, the reaction mixture is stirred 

for 1 hour at 0 ° C. and then the temperature rises to 

room temperature. After 12 h at room temperature, 10 

mL water and 15 mL of ethyl acetate was added. The 

aqueous layer was extracted with ethyl acetate (3x20 

mL). The combined organic layers were dried over 

MgSO4, filtered and concentrated under reduced 

pressure. The residue was purified by chromatography 

(ether petroleum / ethyl acetate (8/2 and 6/4)). Yield : 

(1.208 g, 99%). 

 

4-(4-methyl-2-phenyl-1,2,3-triazole-5-methylene)-N-(2-

phenoxy-ethyl)-piperidin-1-carboxylic acid tert-butyl (9) 

A solution of compound 8 (1.248g, 2.47 mmol) in THF 

(10 mL)) was added BH3/THF (1M in THF) (0.53g, 6.17 

mmol) at 0°C. The reaction mixture was stirred for 4 h at 

room temperature, filtered, and then concentrated in 

vacuum. The residual is taken in 20 mL of ethyl acetate, 

washed successively with a saturated solution of NaCl 

(2x10 mL) and water (2x10 mL). The organic phase was 

dried over MgSO4 filtered and concentrated under 

reduced pressure. The residue was purified by column 

chromatography (dichloromethane / methanol (80/20)). 

Yield: 0.715g, 60 %) 

 

(5-Methyl-2-phenyl-2H-[1,2,3] triazol-4-ylmethyl)-(2-

phenoxy-ethyl)-piperin-4-yl-amine (10) 

A solution of compound 9 (0.308g 0.626 mmol) in 

CH2Cl2 (2 mL) under argon containing trifluoroacetique 

acid (1mL 12.85 mmol) was stirred for 12 h at room 

temperature. After concentration in vacuum, the residual 

is taken in 5 mL of ethyl acetate then neutralized by 

NaHCO3 (5%). The aqueous layer was extracted with 

ethyl acetate (4x5mL). The combined organic phases 

were dried over MgSO4 filtered and concentrated under 

reduced pressure. 

 

The residue was purified by column chromatography 

(dichloromethane / methanol (90/10) + 5% of 

triethylamine). Yield: (0.224g, 91%). 

 

3. RESULTS  

3.1 Characteristics of Synthetic Molecules 

2-phenoxyacetonitrile 2 

IR (NaCl) cm
-1

: 2360.65 (CN); MS (ion spray) m/z: 

133.0 [M+1]+; RMN (CDCl3, 250 MHz) δ ppm: 4.5 (s, 2 

H, CH2); 6.6-7.3 (m, 5H aromatic); 
13

C (CDCl3, 62.5 

MHz): δ ppm :  53.98 CH2; 115.45 (2 ×=CH); 123.51 

(=CH); 130.44 (2×=CH); 157.04 Cq . 

 

Phenoxy-ethylamine 3 

IR (NaCl) cm
-1

: 3070.73 (NH2); MS (ion spray) m/z: 

137.0 [M+1]+; RMN (CDCl3, 250 MHz) δ ppm: 1.6 (s 

large, 2 H, NH2); 3.1 (t, 2H, J= 6.25 Hz, CH2), 4.0 (t, 2H, 

J= 6.25 Hz, CH2), 6.8-7.4 (m, 5H aromatic); 
13

C (CDCl3, 

62.5 MHz): δ ppm : 41.1 CH2 ;  70.31 CH2; 115.45 

(2×=CH); 123.51 =CH; 130.44 (2×=CH); 157.04 Cq. 

 

4-N-(2-phenoxy-ethyl)-piperidin-1-carboxylic acid ter-

butyl ester 5  

IR (NaCl) cm
-1

: 3319.20 (NH); MS (ion spray) m/z: 

321.0 [M+1]
+
; RMN (CDCl3, 250 MHz) δ ppm: 1.1-1.3 

(m, 2 H, CH2); 1.35-1.5 (m, 11H, CH2, C(CH3)3) ; 1.7-

1.85 (m, 2H, CH2) ; 2.5-2.8 (m, 3H, CH2, CH) ; 3.95 (t, 

2H, J= 6.37 Hz, CH2), 3.9-4.1 (m, 3H, CH2, NH), 6.7-7.3 

(m, 5H aromatic); 
13

C (CDCl3, 62.5 MHz): δ ppm : 28.53 

C(CH3)3 ; 32.55 (2× CH2) ;  44.32 (2× CH2); 45.82 CH2 ; 

54.82 CH ; 67.58 CH2 ; 79.35 C(CH3)3 ; 115.45 

(2×=CH); 123.51 =CH; 130.44 (2×=CH); 157.84 Cq ; 

158.80 Cq  

 

4-[(5-Methyl-2-phenyl-2H-[1, 2, 3,] triazole-4-carbonyl)-

(2-phenoxy-ethyl)-amino] piperidine-1-carboxylic acid 

ter-butyl ester 8 

IR (NaCl) cm
-1

: 1682.37 (amide) ; 1693.36 (ester); MS 

(ion spray) m/z: 506.0 [M+1]
+
; RMN (CDCl3, 250 MHz) 

δ ppm: 1.5 (s, 9 H, C(CH3)3); 1.7-1.9 (m, 4H, 2× CH2) ; 

2.5 (s, 3H, CH3) ; 2.6-2.9 (m, 2H, CH2) ; 3.6-4.1 (m, 2H, 

CH2); 4.15-4.4 (m, 2H, 2× CH2) ; 4.5-4.7 (m, 1H, CH) ; 

6.8-8.1 (m, 10H aromatic); 
13

C (CDCl3, 62.5 MHz): δ 

ppm : 12.08 and 12.32 CH3 ; 29.11 C(CH3)3 ; 30.01 and 

31.93 (2× CH2) ; 42.82 and 45.17 CH2 ;   44.10 (2× 

CH2); 55.45 and 57.19 CH ; 65.95 and 68.35 CH2 ; 80.35 

and 80.47 C(CH3)3 ; 114.74 (2×=CH); 118.93 =CH ; 

119.04 =CH ; 119.82 =CH ; 121.25 =CH; 121.52 =C ; 

128.06 =C ; 129.69 (2×=CH); 139.72 Cq ; 141.49 Cq ; 

149.04 and 149.41 Cq ; 155.23 Cq ; 158.92 and 159.19 

Cq (amide); 163.57 Cq (ester).  
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4-(4-methyl-2-phenyl-1,2,3-triazole-5-methylene)-N-(2-

phenoxy-ethyl)-piperidin-1-carboxylic acid tert-butyl 9 

IR (NaCl) cm
-1

: 1724.37 (ester); MS (ion spray) m/z: 

492.0 [M+1]
+
; 

1
H RMN (CDCl3, 250 MHz) δ ppm: 1.4 

(s, 9 H, C(CH3)3); 1.6-1.9 (m, 4H, 2× CH2) ; 2.3 (s, 3H, 

CH3) ; 2.5-2.8 (m, 5H, CH, 2×CH2) ; 3.2- 3.4 (m, 2H, 

CH2); 3.7-3.9 (m, 4H, 2× CH2) ; 6.8-7.9 (m, 10H 

aromatic); 
13

C (CDCl3, 62.5 MHz): δ ppm : 18.90 and 

19.59 CH3 ; 25.93 and 26.52 CH2 ; 36.95 C(CH3)3 ; 52.0 

(2×CH2) ; 52.23 and 57.34 CH2 ; 59.16 and 60.17 CH ; 

67.48 and 68.06 CH2 ; 75.09 and 75.81 CH2 ; 87.82 and 

88.18 C(CH3)3 ; 122.87 and 122.87 (3×=CH); 126.59 and 

126.69  (2× =CH) ; 129.11 =CH ; 135.08 =CH ; 137.71 

and 137.823 (3× =CH); 148.0 and 148.27 Cq ; 153.23 

and 154.10 Cq ; 155.75 Cq ; 162.86 and 163.86 Cq ; 

166.47 and 167.0 Cq (ester). 

  

(5-Methyl-2-phenyl-2H-[1,2,3] triazol-4-ylmethyl)-(2-

phenoxy-ethyl)-piperin-4-yl-amine 10 

IR (NaCl) cm
-1

: 3443.14 (NH); MS (ion spray) m/z: 

392.0 [M+1]
+
; 

1
H RMN (CDCl3, 250 MHz) δ ppm: 1.5-

2.0  (m, 4H, 2×CH2) ; 2.2 (s, 3H, CH3) ; 2.5-2.9 (m, 5H, 

CH, 2×CH2) ; 3.2- 3.4 (m, 2H, CH2); 3.7-3.9 (m, 4H, 

2×CH2) ; 6.8-8.0 (m, 11H, NH, 10H aromatic); 
13

C 

(CDCl3, 62.5 MHz): δ ppm : 10.69 CH3 ; 30.12 

(2×CH2) ; 45.11 (2×CH2) ; 45.78 CH2 ; 49.06 CH2 ; 

57.21 CH ; 67.65 CH2 ; 67.85 CH2 ; 114.72 (2 ×=CH); 

118.62  (2× =CH) ; 121.14 =CH ; 127.13 =CH ; 129.59 

(2 × =CH); 129.86 (2 × =CH); 139.97 Cq ; 144.95 Cq ; 

145.43 Cq ; 158.80 Cq.  

 

4. CONCLUSION  

In this study, we have effectively prepared a new small 

nitrogen heterocycle with a piperidine and 1,2,3-triazole 

ring amine scaffolding using flexible chemistry. In six 

stages, the intermediaries were prepared with good yield. 

The biological evaluation and the synthesis of its 

derivatives is currently under investigation in our 

laboratory and will be described in due course. 
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