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α,β-Unsaturated amides are important because of their

biological activities and their presence in the structure of

natural products.1 Thus, a variety of synthetic approaches

have been reported including the hydration of α,β-

unsaturated nitriles.2-4 However, a one-pot synthesis of α,β-

unsaturated primary amides from the corresponding alde-

hydes is rather limited.2 SmI2-mediated sequential reaction

of samarium chloroacetamide enolate and an aldehyde

followed by a β-elimination provided α,β-unsaturated primary

amides in 53-64% (Scheme 1).2a PPh3 and zinc-promoted

Wittig reaction of bromoacetamide and aldehyde under solv-

ent-free conditions is another one-pot procedure (Scheme

1).2b Besides these methods, there have been reported a

palladium-catalyzed synthesis of cinnamamides from aryl

halides and acrylamide.4a,b 

During our recent studies for the development of an

efficient hydration method of nitrile,5 we envisioned that we

could prepare various cinnamamides in a one-pot reaction

from aromatic aldehydes and acetonitrile using Me3SiOK, as

shown in Scheme 1. Merchant reported an efficient synthesis

of primary amides from nitriles mediated by potassium tri-

methylsilanolate.6 Thus, if a Knoevenagel type condensation

between aromatic aldehydes and acetonitrile could be effi-

cient with Me3SiOK, then an efficient one-pot synthesis of

cinnamamide derivatives would be developed. Acetonitrile

itself could also be converted to acetamide with Me3SiOK;

however, the hydration rates of aliphatic nitriles were much

slower than aromatic or α,β-unsaturated nitriles.6,7 Thus we

presumed that synthesis of cinnamamides could be achieved.

In order to find an optimum condition, we examined some

typical conditions, as shown in Table 1. Initially, we ex-

amined the reaction of benzaldehyde (1a) in CH3CN in the

presence of Me3SiOK (3.0 equiv) at 40 
oC (entry 1). The

reaction was very fast and benzaldehyde disappeared within

20 min; however, cinnamamide (3a) was formed in low

yield (10%). Instead, trans-cinnamonitrile (2a) was isolated

as a major product (62%). The results stated that conden-

sation between benzaldehyde and acetonitrile was very fast,

but the hydration of 2a to 3a was sluggish at the temper-

ature. The reaction at refluxing acetonitrile produced a low

yield of 3a (25%) along with many intractable side products

(entry 2). The reaction in the presence of Cs2CO3 was

ineffective for the formation of 3a (entry 3). Thus we ran the

reaction of 1a in toluene in the presence of CH3CN (5.0

equiv) at refluxing temperature (entry 4). To our delight, the

yield of 3a increased to 79% with complete disappearance of

cinnamonitrile. In the reaction, appreciable amounts of

potassium benzoate were formed by aerobic oxidation of

benzaldehyde.8 The reaction with 2.0 equiv of CH3CN

showed somewhat decreased yield of 3a (entry 5). 

Encouraged by the successful results we carried out one-

pot synthesis of cinnamamides under the optimized condi-

tions (entry 4 in Table 1), and the results are summarized in

Table 2. The reactions of p-tolualdehyde (1b), mesitaldehyde

Scheme 1

Table 1. Optimization of reaction conditions for the conversion of
1a to 3a

Entry Conditions
Yields 

(2a/3a)a,b

1 CH3CN (solvent), Me3SiOK (3.0 equiv), 40 
oC, 20 min 62/10

2 CH3CN (solvent), Me3SiOK (3.0 equiv), reflux, 3 h 0/25

3 CH3CN (solvent), Cs2CO3 (3.0 equiv), reflux, 3 h 69/0

4 CH3CN (5.0 equiv), Me3SiOK (3.0 equiv), toluene, 

reflux, 3 h

0/79

5 CH3CN (2.0 equiv), Me3SiOK (3.0 equiv), toluene, 

reflux, 3 h

0/57

aIn all entries, benzaldehyde was consumed completely. bBenzoic acid
was observed in variable amounts (5-25%) after acidification.
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(1c), p-anisaldehyde (1d), m-anisaldehyde (1e), o-anisaldehyde

(1f), 4-(dimethylamino)benzaldehyde (1g), and 2-bromo-

4,5-dimethoxybenzaldehyde (1h) afforded the correspond-

ing trans-cinnamamides 3b-h in moderate to good yields

(65-89%), as shown in entries 2-8. In most entries, variable

amounts of the corresponding benzoic acid derivatives were

formed by aerobic oxidation as their potassium salts.8 The

reaction of β-phenylcinnamaldehyde (1i) provided 3i in

moderate yield (entry 9). The reaction of 1f and CD3CN

under the same conditions (entry 10) produced a mixture of

α-D-cinnamamide (3j) and 3f (ca. 2:1 ratio). The deuterium

atom in CD3CN might be exchanged to hydrogen atom by

moisture under the reaction conditions in part, even though

we used dry toluene as a solvent.

In summary, a facile one-pot procedure for the preparation

of cinnamamides was developed. The reaction was carried

out in refluxing toluene in the presence of CH3CN and

Me3SiOK in short time. 

Experimental Section

Typical Procedure for the Synthesis of Cinnamamide

3a. A mixture of benzaldehyde (106 mg, 1.0 mmol), Me3SiOK

(Tech. 90%, 428 mg, 3.0 mmol), CH3CN (205 mg, 5.0 mmol)

in toluene (2.0 mL) was heated to reflux for 3 h under N2

balloon atmosphere. During the reaction some solid materials

were deposited. After cooling to room temperature, the reac-

tion mixture was poured into water (10 mL) and extracted

with CHCl3 (100 mL × 3). The organic layers were combin-

ed, dried with MgSO4. After removal of solvent and column

chromatographic purification process (EtOAc/CHCl3, 5:1)

trans-cinnamamide (3a) was obtained as a white solid, 116

mg (79%). Other amides were prepared similarly. Known

compounds were characterized by their mp, IR, and 1H

NMR spectra by comparison with the reported data, and

unknown compounds were fully-characterized as follows.

Compound 3a:2b,9a 79%; white solid, mp 145-147 oC; IR

(KBr) 3373, 3169, 1660, 1603, 1394 cm−1; 1H NMR (CDCl3,

300 MHz) δ 5.77 (br s, NH), 5.92 (br s, NH), 6.47 (d, J =

15.6 Hz, 1H), 7.32-7.44 (m, 3H), 7.46-7.56 (m, 2H), 7.65 (d,

J = 15.6 Hz, 1H).

Compound 3b:2b,9a 72%; white solid, mp 189-190 oC; IR

(KBr) 3313, 3170, 1666, 1595, 1394, 1219 cm−1; 1H NMR

(DMSO-d6, 300 MHz) δ 2.32 (s, 3H), 6.58 (d, J = 15.9 Hz,

1H), 7.11 (br s, NH), 7.22 (d, J = 7.8 Hz, 2H), 7.39 (d, J =

15.9 Hz, 1H), 7.45 (d, J = 7.8 Hz, 2H), 7.60 (br s, NH).

Compound 3c: 87%; white solid, mp 186-188 oC; IR

(KBr) 3386, 3201, 1665, 1597, 1392 cm−1; 1H NMR (DMSO-

d6, 300 MHz) δ 2.22 (s, 3H), 2.26 (s, 6H), 6.21 (d, J = 16.2

Hz, 1H), 6.89 (s, 2H), 7.16 (br s, NH), 7.50 (d, J = 16.2 Hz,

1H), 7.64 (br s, NH); 13C NMR (DMSO-d6, 75 MHz) δ 20.65,

20.85, 127.00, 128.95, 131.31, 136.04, 136.94, 137.04, 166.82;

ESIMS m/z 190 (M++H). Anal. Calcd. For C12H15NO: C,

76.16; H, 7.99; N, 7.40. Found: C, 76.01; H, 8.14; N, 7.22.

Compound 3d:9a 65%; white solid, mp 194-196 oC; IR

(KBr) 3351, 3170, 1659, 1592, 1259 cm−1; 1H NMR (DMSO-

d6, 300 MHz) δ 3.78 (s, 3H), 6.46 (d, J = 15.9 Hz, 1H), 6.96

(d, J = 8.7 Hz, 2H), 7.03 (br s, NH), 7.37 (d, J = 15.9 Hz,

1H), 7.48 (br s, NH), 7.50 (d, J = 8.7 Hz, 2H).

Compound 3e:9b 79%; white solid, mp 175-177 oC; IR

(KBr) 3337, 3187, 1670, 1600, 1269 cm−1; 1H NMR (CDCl3,

300 MHz) δ 3.79 (s, 3H), 6.47 (d, J = 15.6 Hz, 1H), 6.16 (br

s, NH), 6.49 (br s, NH), 6.89 (d, J = 8.1 Hz, 1H), 7.00 (s,

1H), 7.07 (d, J = 7.8 Hz, 1H), 7.25 (dd, J = 8.1 and 7.8 Hz,

1H), 7.57 (d, J = 15.6 Hz, 1H).

Compound 3f:2b,9b 82%; white solid, mp 189-191 oC; IR

(KBr) 3372, 3174, 1656, 1601, 1400, 1247 cm−1; 1H NMR

(DMSO-d6, 300 MHz) δ 3.84 (s, 3H), 6.65 (d, J = 15.9 Hz,

1H), 6.97 (t, J = 7.5 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H), 7.08

(br s, NH), 7.35 (dd, J = 8.4 and 7.5 Hz, 1H), 7.51 (d, J = 7.5

Hz, 1H), 7.62 (br s, NH), 7.66 (d, J = 15.9 Hz, 1H); ESIMS

m/z 178 (M++H).

Compound 3g: 79%; white solid, mp 218-220 oC; IR

(KBr) 3360, 3162, 1649, 1591, 1523, 1359 cm−1; 1H NMR

(DMSO-d6, 300 MHz) δ 2.93 (s, 6H), 6.35 (d, J = 15.9 Hz,

1H), 6.70 (d, J = 8.7 Hz, 2H), 6.91 (br s, NH), 7.31 (d, J =

15.9 Hz, 1H), 7.35 (br s, NH), 7.37 (d, J = 8.7 Hz, 2H); 13C

NMR (DMSO-d6, 75 MHz) δ 39.80, 112.00, 116.68, 122.31,

128.93, 139.78, 151.11, 167.54; ESIMS m/z 191 (M++H).

Anal. Calcd. For C11H14N2O: C, 69.45; H, 7.42; N, 14.73.

Found: C, 69.77; H, 7.68; N, 14.39.

Compound 3h: 89%; white solid, mp 236-238 oC; IR

(KBr) 3339, 3178, 1663, 1599, 1503, 1262 cm−1; 1H NMR

(DMSO-d6, 300 MHz) δ 3.80 (s, 3H), 3.81 (s, 3H), 6.66 (d, J

= 15.6 Hz, 1H), 7.17 (br s, NH), 7.19 (s, 1H), 7.23 (s, 1H),

7.60 (d, J = 15.6 Hz, 1H), 7.69 (br s, NH); 13C NMR (DMSO-

d6, 75 MHz) δ 55.69, 56.05, 109.49, 115.61, 115.70, 123.19,

Table 2. One-pot synthesis of α,β-unsaturated primary amidesa

Entry Product (%)b Entry Product (%)b

1 6

2 7

3 8

4 9

5 10

aConditions: aldehyde (1.0 mmol), CH3CN (5.0 equiv), Me3SiOK (3.0
equiv), toluene, reflux, 3 h. bTrans isomer, and cis isomer was not
formed. cCD3CN was used and isolated as a mixture of 3j:3f (2:1).
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126.17, 137.13, 148.56, 150.68, 166.56; ESIMS m/z 286

(M++H), 288 (M++H+2). Anal. Calcd. For C11H12BrNO3: C,

46.18; H, 4.23; N, 4.90. Found: C, 46.36; H, 4.54; N, 4.85.

Compound 3i:9c 63%; white solid, mp 159-162 oC; IR

(KBr) 3330, 3162, 1660, 1598, 1398 cm−1; 1H NMR (CDCl3,

300 MHz) δ 5.55 (br s, NH), 5.82 (br s, NH), 6.07 (d, J =

15.0 Hz, 1H), 6.77 (d, J = 11.7 Hz, 1H), 7.18-7.43 (m, 11H);
13C NMR (CDCl3, 75 MHz) δ 124.01, 125.23, 128.02, 128.22,

128.30, 128.37, 128.51, 130.35, 138.57, 139.79, 141.47,

150.32, 168.21; ESIMS m/z 250 (M++H). 

Compound 3j: 67% (3f:3j = 1:2); white solid, mp 154-156
oC; IR (KBr) 3371, 3177, 1649, 1600, 1248 cm−1; 1H NMR

(DMSO-d6, 300 MHz) δ 3.85 (s, 3H), 6.98 (t, J = 7.5 Hz,

1H), 7.07 (d, J = 8.4 Hz, 1H), 7.09 (br s, NH), 7.36 (dd, J =

8.4 and 7.5 Hz, 1H), 7.52 (d, J = 7.5 Hz, 1H), 7.60 (br s,

NH), 7.66 (s, 1H); ESIMS m/z 178 (3f, M++H), 179 (3j,

M++H).
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