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a
* 

Dedicated to Professor Wen-Jing Xiao on the occasion of his 50
th

 birthday!

A convenient procedure for the synthesis of quinazolinimines and 

quinazolinamines from 2-fluorobenzontriles has been developed. 

By using KO
t
Bu as the promotor and with 2-aminopyridines or 

amidines as the reaction partner, the desired heterocycles were 

produced in moderate to good yields under catalyst-free 

conditions. 

The development of new procedures for heterocyclic 

compounds synthesis is one of the main branches in organic 

chemistry.
1
 As heterocycles are presenting wildly in naturally 

occurring compounds and also hold numerous important 

applications in pharmaceuticals and so on. In the past 

centuries, countless methodologies have been established as 

the realized importance of heterocycles, such as the name 

reactions,
2
 and recently C-H activation procedures.

3
 However, 

from the point view of pharmaceutical industrials, the 

requirement of Novel metal catalysts of these methods limited 

their application in industrial scale. Mainly for two reasons: 1) 

the using of Nobel metal catalysts increase the cost of the 

procedure; 2) the biological activity of heterocycles is sensitive 

to the residual amount of metal catalyst in the final 

compounds, and hence special attention has to be paid to the 

product purification and impurity detection which further 

increase the cost. Hence, the developing of synthetic 

procedures without requires a metal catalyst or additive 

become the target of synthetic community.
4
 Gratifying many 

transition metal-free procedures have been achieved, for 

example, hypervalent iodine-catalyzed methods,
5
 iodide-

catalyzed oxidative pathways and etc.
6
 Here, we wish to report 

our new results on the development of new transition metal-

free procedure for heterocycles synthesis.
7
 By using KO

t
Bu as 

the promotor, with 2-fluorobenzontriles and 2-aminopyridines 

or amidines as the substrates via SNAr reactions,
4
 biological 

active quinazolinimines and quinazolinamines were produced 

in moderate to good yields.
8
    

Initially, 2-fluorobenzonitrile and 2-aminopyridine were chosen 

as the model system to test the effects of solvents (Table 1, 

entries 1-6). In the presence of KO
t
Bu at 100 

o
C, moderate to 

good yields can be achieved in all the tested cases. To our 

delight, 88% of 6H-pyrido[1,2-a]quinazolin-6-imine can be 

isolated from DMAc (Table´1, entry 2). Then we choose DMAc 

as the solvent to check out the effect of bases, surprisingly, no 

desired product was detected in the reactions with the other 

tested bases (Table 1, entries 1-13). Some tiny modifications 

were performed subsequently, however, decreased yields 

were observed when shorten the reaction time, decrease 

reaction temperature, lower the amount of promoter and 

even change the concertation (Table 1, entries 2, 14-18). 

 

Table 1. Optimization for the synthesis of quinazolinimine.a 

 
Entry Base Solvent Temp. Yield (%)b 

1 tBuOK DMF 100 62 

2 tBuOK DMAc 100 
88 

64c 

3 tBuOK DMSO 100 53 

4 tBuOK Toluene 100 41 

5 tBuOK 1,4-Dioxane 100 44 

6 tBuOK o-xylene 100 43 

7 tBuONa DMAc 100 0 

8 K2CO3 DMAc 100 1 

9 K3PO4 DMAc 100 6 

10 KOH DMAc 100 1 

11 DBU DMAc 100 0 

12 NEt3 DMAc 100 0 

13 DABCO DMAc 100 0 

14 tBuOK DMAc 100 15d 
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15 tBuOK DMAc 120 31 

16 tBuOK DMAc 80 61 

17 tBuOK DMAc 100 59e 

18 tBuOK DMAc 100 63f 

a: Reaction condition: 2aminopyridine (1 mmol), 2-fluorobenzonitrile (1.5 mmol), 

base (3 equiv.), solvent (2 mL), 100 oC, 16 h, air; b: isolated yields; c: 12 h; d: 

KOtBu (2 equiv.); e: solvent (4 mL); f: solvent (1 mL). 

 

With the best reaction conditions in hand (KO
t
Bu (3 equiv.), 

DMAc (2 mL), 100 
o
C, 16 h), the generality of limitation testing 

of this transition metal-free was carried out. Firstly, a various 

substituted 2-fluorobenzontriles were tested with 2-

aminopyridine. As shown in Table 2, moderate to good yields 

of the desired products can be achieved in all the cases. More 

specifically, both electron-donating and electron-withdrawing 

substituents can be tolerated. In addition to interesting fluoro 

and trifluoromethyl,
9
 bromide and chloride can be tolerated as 

well which are ready for further modification in cross-coupling 

reactions.
10

 Concerning the reaction mechanism, we believe 

the reaction starts with the deprotonation of 2-aminopyridine 

with tBuOK. Then the nitrogen atom of the pyridine ring 

attacks the carbon at which fluorine atom is substituted 

through SNAr (Nucleophilic Aromatic Substitution) reaction and 

followed by attacks of the nitrogen atom of the amino group 

to the cyano carbon. The final product can be produced after 

intramolecular rearrangement. In order to confirm that the 

cyclization proceeds via SNAr, 2-halobenzonitriles and 2-

nitrobenzontrile were tested with 2-aminopyridine instead of 

2-fluorobenzonitriles and the desired products could be 

formed as well (Table 2, entries 12-14). Then 2-aminopyridines 

were tested successively (Table 3). Moderate yields can be 

achieved except in the cases of isoquinolinamines (Table 3, 

entries 5 and 6). 

 

Table 2. Synthesis of quinazolinimines with 2-fluorobenzontriles.a 

 
Entry Substrate Product Yield 

1 
 

 

88% 

2 

 

 

79% 

3 

 
 

54% 

4 

 

 

57% 

5 

 
 

61% 

6 

 
 

33% 

7 

 
 

68% 

8 

 
 

48% 

9 

 
 

70% 

10 

 
 

68% 

11 

 
 

71% 

12 

 

 

55% 

13 

 

 

26% 

14 

 
 

8% 

a: Reaction condition: 1 (1 mmol), 2 (1.5 mmol), tBuOK (3 equiv.), DMAc (2 mL), 

100 oC, 16 h, air, isolated yield. 
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Table 3. Synthesis of quinazolinimines with aminopyridines.a 

 
Entry Substrate Product Yield 

1 

 
 

78% 

2 

 
 

70% 

3 

 
 

46% 

4 
 

 

63% 

5 

 
 

7% 
12%

b
 

6 
 

 

10% 

a: Reaction condition: 1 (1 mmol), 2 (1.5 mmol), tBuOK (3 equiv.), DMAc (2 mL), 

100 oC, 16 h, air, isolated yield; b: 140 oC. 

 

From the chemical structure of 2-aminopyridines, amidine is 

considered to be the same catalogue. As shown in Table 4, 

amidines were selected to react with 2-fluorobenzontrile. 70% 

of 2-phenylquinazolin-4-amine was produced from 

benzamidine under the same reaction conditions (Table 4, 

entry 1). However, lower yields were obtained in the cases of 

electron-withdrawing group substituted amidines (Table 4, 

entries 3-6) which may due to the low stability of these 

amidines. When 1H-pyrazole-1-carboximidamides were tested 

with 2-fluorobenzonitrile, 2-(1H-pyrazol-1-yl)benzonitrile was 

produced in good yields (Table 4, entries 7-9). We believe 1H-

pyrazole-1-carboximidamides decomposed in the reaction 

solution and gave pyrazole which then react with 2-

fluorobenzonitrile to give the product obtained. In the case of 

benzene-1,2-diamine, only 2-((2-

aminophenyl)amino)benzonitrile was formed (Table 4, entry 

10).   

 

Table 4. Synthesis of quinazolinamines.a 

 
Entry Substrate Product Yield 

1 

 
 

70% 

2 

 
 

55% 

3 

 
 

20% 

4 

 
 

52% 

5 

 
 

20% 

6 

 
 

51% 

7 

  

36% 

8 

 
 

77% 

9 

  

86% 

10 

 
 

31%
b
 

a: Reaction condition: 1 (1 mmol), 2 (1.5 mmol), tBuOK (3 equiv.), DMAc (2 mL), 

100 oC, 16 h, air, isolated yield. b: tBuOK (5 equiv.) 

 

Conclusions 
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In conclusion, a convenient procedure for the synthesis of 

quinazolinimines and quinazolinamines from 2-

fluorobenzontriles and 2-aminopyridines or amidines has been 

developed. By using KO
t
Bu as the promotor, the desired 

heterocycles were produced in moderate to good yields under 

catalyst-free conditions. 
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Experimental section 

General procedure: Under air, in a 25 mL reaction tube 

equipped with a stirring bar, 2-fluorobenzonitrile (1.5 mmol), 

2-aminopyridine (1 mmol), 
t
BuOK (3 equiv.) and DMAc (2 mL) 

were added. Then close the tube and heat it up to 100 ℃ for 

16 h., cool the reaction mixture to room temperature when 

the reaction completed. The reaction solution was quenched 

with distilled water and extracted with ethyl acetate three 

times. The combined organic phases were washed with 

saturated NaCl solution and dried over Na2SO4. The crude 

product was purified by column chromatography to give the 

pure product. 
6H-Pyrido[1,2-a]quinazolin-6-imine 
148 mg, 76%, yellow solid, 185 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 9.06 (dt, J = 7.5, 1.1 Hz, 1H), 7.89 (dt, J = 8.4, 0.9 Hz, 1H), 7.67 – 
7.58 (m, 2H), 7.45 – 7.27 (m, 3H), 6.69 (ddd, J = 7.7, 6.3, 1.5 Hz, 1H); 
13

C NMR (75 MHz, Chloroform-d) δ 155.88, 148.04, 144.61, 134.68, 
133.31, 128.15, 127.10, 125.65, 124.91, 124.16, 115.39, 111.53; GC-
MS (EI, 70ev): m/z(%) = 194 (M+, 100), 195 (65), 169 (51), 67 (11); 
HRMS(ESI): calcd. for [C13H11N3 + H] 

+
: 196.08692; found: 

196.08706. 
8-Methyl-6H-pyrido[1,2-a]quinazolin-6-imine  
167 mg, 79 %, yellow solid, 147℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 9.03 (ddd, J = 7.5, 1.6, 0.9 Hz, 1 H), 7.68 (dt, J = 1.7, 0.9 Hz, 1 H), 
7.50 – 7.47 (m, 1 H), 7.53 (d, J = 8.3 Hz, 1 H), 7.55 – 7.51 (m, 1 H), 
7.49 (dd, J = 1.9, 0.5 Hz, 1 H), 7.35 (ddd, J = 9.2, 6.2, 1.6 Hz, 1 H), 
7.28 – 7.20 (m, 1 H), 6.65 (ddd, J = 7.7, 6.2, 1.6 Hz, 1 H), 2.54 – 2.45 
(m, 4 H), 7.71 – 7.64 (m, 1 H); 

13
C NMR (75 MHz, Chloroform-d) δ 

155.83, 147.43, 142.73, 134.74, 133.81, 127.97, 127.09, 125.78, 
123.52, 115.09, 111.11, 21.52; GC-MS (EI, 70ev): m/z(%) = 210 (M+, 
100), 211 (17), 209 (43), 181 (39); HRMS(ESI): calcd. for [C13H11N3 + 
H] 

+
: 210.10257; found: 210.10269. 

7-Bromo-6H-pyrido[1,2-a]quinazolin-6-imine 
188 mg, 68 %, white solid, 177℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.39 (dd, J = 8.7, 0.9 Hz, 1 H), 8.30 (ddd, J = 5.0, 1.9, 0.9 Hz, 1 H), 
7.62 (ddd, J = 8.4, 7.3, 1.9 Hz, 1 H), 7.35 (dd, J = 8.7, 8.0 Hz, 1 H), 
7.19 (dd, J = 8.0, 0.9 Hz, 1 H), 7.06 (s, 1 H), 6.93 (ddd, J = 7.3, 5.0, 0.9 
Hz, 1 H), 6.88 (dt, J = 8.3, 0.9 Hz, 1 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 153.53, 147.98, 145.90, 138.13, 134.28, 124.98, 

124.62, 117.61, 116.55, 115.93, 111.99, 103.41; GC-MS (EI, 70ev): 
m/z(%) = 275 (M+, 100), 276 (54), 273 (56), 272 (96), 249 (33), 247 
(34), 193 (23); HRMS(ESI): calcd. for [C12H8BrN3 + H] 

+
: 273.99744; 

found: 273.99791. 
10-Chloro-6H-pyrido[1,2-a]quinazolin-6-imine 
156 mg, 68 %, yellow solid, 206 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 9.06 (dt, J = 7.5, 1.2 Hz, 1 H), 8.53 – 8.25 (m, 1 H), 7.79 (ddd, J = 
14.5, 7.9, 1.3 Hz, 2 H), 7.63 – 7.35 (m, 2 H), 7.39 – 7.12 (m, 1 H), 
6.76 (ddd, J = 7.6, 5.6, 2.3 Hz, 1 H); 

13
C NMR (75 MHz, Chloroform-d) 

δ 155.30, 148.45, 141.99, 134.86, 133.14, 131.32, 127.98, 126.41, 
124.08, 122.84, 116.80, 111.90; GC-MS (EI, 70ev): m/z(%) = 194 
(M+, 100), 229 (14), 195 (13); HRMS(ESI): calcd. for [C12H8ClN3 + H] 
+
: 230.04795; found: 230.04834. 

8-Bromo-6H-pyrido[1,2-a]quinazolin-6-imine 
90 mg, 33%, yellow solid, 185 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 9.04 (ddd, J = 7.5, 1.6, 0.8 Hz, 1 H), 8.00 (d, J = 2.2 Hz, 1 H), 7.71 
(dd, J = 8.8, 2.1 Hz, 1 H), 7.48 (d, J = 8.8 Hz, 1 H), 7.42 (ddd, J = 9.2, 
6.4, 1.6 Hz, 1 H), 7.31 – 7.21 (m, 2 H), 6.71 (ddd, J = 7.6, 6.4, 1.5 Hz, 
1 H); 

13
C NMR (75 MHz, Chloroform-d) δ 154.62, 148.23, 143.86, 

136.18, 134.73, 129.08, 128.06, 126.66, 125.81, 117.47, 116.79, 
111.66; GC-MS (EI, 70ev): m/z(%) = 272 (M+, 100), 273 (65), 
274(75), 274 (72), 249 (39), 247(22), 193 (29), 249 (39); HRMS(ESI): 
calcd. for [C12H8BrN3 + H] 

+
: 273.99744; found: 273.99792. 

8-Methoxy-6H-pyrido[1,2-a]quinazolin-6-imine 
122 mg, 54 %, yellow solid, 174 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 8.96 (ddd, J = 7.5, 1.6, 0.9 Hz, 1 H), 7.53 (d, J = 8.9 Hz, 1 H), 7.28 
– 7.24 (m, 1 H), 7.24 – 7.21 (m, 1 H), 7.20 – 7.14 (m, 2 H), 6.59 (ddd, 
J = 7.7, 6.2, 1.6 Hz, 1 H), 3.87 (s, 3 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 157.10, 155.55, 146.43, 139.46, 133.03, 129.03, 
127.73, 125.86, 122.83, 115.81, 111.09, 104.64, 55.76; GC-MS (EI, 
70ev): m/z(%) = 225 (M+, 100), 226 (16), 224 (51), 210 (98), 211 
(18), 199 (20), 182 (15), 182 (42); HRMS(ESI): calcd. for [C13H11N3O + 
H] 

+
: 226.09749; found: 226.09768. 

7-Chloro-6H-pyrido[1,2-a]quinazolin-6-imine 
160 mg, 70 %, white solid, 156 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.35 (dd, J = 8.6, 0.9 Hz, 1 H), 8.31 (ddd, J = 5.0, 2.0, 0.9 Hz, 1 H), 
7.63 (ddd, J = 8.3, 7.3, 1.9 Hz, 1 H), 7.43 (dd, J = 8.7, 8.0 Hz, 1 H), 
7.03 (dd, J = 8.0, 0.9 Hz, 2 H), 6.94 (ddd, J = 7.3, 5.0, 0.9 Hz, 1 H), 
6.88 (dt, J = 8.3, 0.9 Hz, 1 H); 

13
C NMR (75 MHz, Chloroform-d) δ 

153.50, 147.98, 145.60, 138.16, 136.73, 134.11, 121.49, 117.61, 
116.04, 114.73, 111.96, 99.99; GC-MS (EI, 70ev): m/z(%) = 228 (M+, 
100), 229 (55), 230 (39), 231 (18), 205 (10), 203 (37), 193 (10); 
HRMS(ESI): calcd. for [C12H8ClN3 + H] 

+
: 230.04795; found: 

230.04827. 
8-Chloro-6H-pyrido[1,2-a]quinazolin-6-imine 
163 mg, 71 %, yellow solid, 180 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 9.05 (ddd, J = 7.5, 1.6, 0.8 Hz, 1 H), 7.85 (dd, J = 1.8, 0.9 Hz, 1 
H), 7.57 (t, J = 1.4 Hz, 2 H), 7.43 (ddd, J = 9.2, 6.3, 1.6 Hz, 1 H), 7.32 – 
7.23 (m, 2 H), 6.72 (ddd, J = 7.7, 6.3, 1.5 Hz, 1 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 154.75, 148.11, 143.43, 134.75, 133.55, 130.06, 
128.87, 128.05, 125.74, 123.55, 116.29, 111.73; GC-MS (EI, 70ev): 
m/z(%) = 228 (M+, 100), 229 (67), 230 (42), 231 (23), 205 (12), 203 
(37), 193 (14); HRMS(ESI): calcd. for [C12H8ClN3 + H] 

+
: 230.04795; 

found: 230.04827. 
9-Bromo-6H-pyrido[1,2-a]quinazolin-6-imine 
109 mg, 48 %, yellow solid, 167 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 8.85 (ddd, J = 7.4, 1.5, 0.9 Hz, 1 H), 8.27 (d, J = 8.7 Hz, 1 H), 7.95 
(d, J = 1.8 Hz, 1 H), 7.56 (d, J = 1.8 Hz, 1 H), 7.53 (dd, J = 2.5, 1.7 Hz, 
1 H), 7.49 (ddd, J = 9.2, 1.7, 0.9 Hz, 1 H), 6.90 (ddd, J = 7.6, 6.1, 1.6 
Hz, 1 H); 

13
C NMR (75 MHz, Chloroform-d) δ 158.57, 149.31, 148.47, 

134.98, 130.14, 129.37, 128.75, 128.64, 126.81, 126.26, 114.89, 
112.98; GC-MS (EI, 70ev): m/z(%) = 226 (M+, 100), 227 (15); 

Page 4 of 6Organic & Biomolecular Chemistry

O
rg

an
ic

&
B

io
m

ol
ec

ul
ar

C
he

m
is

tr
y

A
cc

ep
te

d
M

an
us

cr
ip

t



Journal Name  ARTICLE 

This journal is © The Royal Society of Chemistry 20xx J. Name., 2013, 00, 1-3 | 5  

Please do not adjust margins 

Please do not adjust margins 

HRMS(ESI): calcd. for [C12H8BrN3 + H] 
+
: 273.99744; found: 

273.99793. 
9-(Trifluoromethyl)-6H-pyrido[1,2-a]quinazolin-6-imine 
160 mg, 61 %, yellow solid; 

1
H NMR (300 MHz, Chloroform-d) δ 9.10 

(ddd, J = 7.5, 1.6, 0.8 Hz, 1H), 8.03 (d, J = 8.5 Hz, 1 H), 7.90 (dd, J = 
1.8, 0.9 Hz, 1 H), 7.62 – 7.41 (m, 2 H), 7.32 (ddd, J = 9.2, 1.5, 0.8 Hz, 
1 H), 6.78 (ddd, J = 7.7, 6.4, 1.5 Hz, 1 H); 

13
C NMR (101 MHz, 

Chloroform-d) δ 155.04, 148.80, 145.03, 135.25, 135.20 – 134.07 
(m, J = 33.19 Hz), 128.06, 125.79, 125.20, 124.81 (q, J = 4.2 Hz), 
122.20, 120.20 (q, J = 3.4 Hz), 117.40, 111.96; GC-MS (EI, 70ev): 
m/z(%) = 262 (M+, 100), 263 (79), 242 (18), 237 (49), 67 (11); 
HRMS(ESI): calcd. for [C13H8F3N3 + H] 

+
: 264.07431; found: 

264.07458. 
4-Methyl-6H-pyrido[1,2-a]quinazolin-6-imine  
146 mg, 70 %, yellow solid, 153 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 8.97 (ddd, J = 7.6, 1.7, 0.9 Hz, 1 H), 8.01 – 7.83 (m, 1 H), 7.75 – 
7.55 (m, 2 H), 7.33 (ddd, J = 8.2, 6.4, 1.9 Hz, 1 H), 7.28 – 7.17 (m, 1 
H), 6.59 (t, J = 7.0 Hz, 1 H), 2.49 (t, J = 0.9 Hz, 3 H); 

13
C NMR (75 

MHz, Chloroform-d) δ 156.52, 147.74, 144.73, 133.68, 132.79, 
132.28, 127.84, 126.10, 124.57, 123.90, 115.24, 110.70, 18.71; GC-
MS (EI, 70ev): m/z(%) = 208 (M+, 100), 209 (65), 193 (10), 183 (36); 
HRMS(ESI): calcd. for [C13H11N3 + H] 

+
: 210.10257; found: 

210.10272. 
3-Methyl-6H-pyrido[1,2-a]quinazolin-6-imine 
146 mg, 70 %, yellow solid, 158 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 9.17 (d, J = 7.6 Hz, 1 H), 8.08 (ddd, J = 8.1, 1.3, 0.6 Hz, 1 H), 7.91 
– 7.65 (m, 2 H), 7.61 – 7.44 (m, 1 H), 7.31 – 7.16 (m, 1 H), 6.73 (dd, J 
= 7.6, 2.0 Hz, 1 H), 2.55 (d, J = 1.2 Hz, 3 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 155.87, 148.02, 145.75, 145.23, 132.94, 127.17, 
127.01, 124.12, 123.95, 123.18, 115.12, 114.12, 21.24; GC-MS (EI, 
70ev): m/z(%) = 208 (M+, 100), 209 (58), 183 (38), 80(10); 
HRMS(ESI): calcd. for [C13H11N3 + H] 

+
: 210.10257; found: 

210.10272. 
1-Methyl-6H-pyrido[1,2-a]quinazolin-6-imine 
132 mg, 63 %, yellow solid, 114 ℃; 

1
H NMR (300 MHz, Chloroform-

d) δ 8.47 – 8.08 (m, 1 H), 7.65 – 7.37 (m, 3 H), 7.10 – 6.90 (m, 2 H), 
6.74 (ddd, J = 15.0, 7.9, 0.9 Hz, 2 H), 2.49 (s, 3 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 157.31, 153.28, 144.05, 138.33, 133.90, 132.78, 
121.08, 118.19, 117.31, 116.44, 108.00, 100.55, 24.28; GC-MS (EI, 
70ev): m/z(%) = 208 (M+, 100), 209 (48), 183 (13); HRMS(ESI): calcd. 
for [C13H11N3 + H] 

+
: 210.10257; found: 210.10277. 

2-Methyl-6H-pyrido[1,2-a]quinazolin-6-imine 
96 mg, 46 %, yellow oil; 

1
H NMR (300 MHz, Chloroform-d) δ 8.91 – 

8.84 (m, 1 H), 7.96 – 7.88 (m, 1 H), 7.68 – 7.61 (m, 2 H), 7.35 (ddd, J 
= 8.2, 6.0, 2.2 Hz, 1 H), 7.30 – 7.25 (m, 2 H), 2.30 (d, J = 1.3 Hz, 3 H); 
13

C NMR (75 MHz, Chloroform-d) δ 155.94, 147.26, 144.95, 137.65, 
132.94, 127.17, 125.33, 124.92, 124.51, 124.03, 121.01, 115.30, 
18.18; GC-MS (EI, 70ev): m/z(%) = 208 (M+, 100), 209 (59), 183 (39); 
HRMS(ESI): calcd. for [C13H11N3 + H] 

+
: 210.10257; found: 

210.10290. 
6H-Isoquinolino[2,1-a]quinazolin-6-imine 
29 mg, 12 %, yellow solid, 167℃; 

1
H NMR (400 MHz, Chloroform-d) 

δ 8.98 (ddt, J = 8.1, 1.4, 0.7 Hz, 1 H), 8.84 (d, J = 7.9 Hz, 1 H), 7.91 
(dd, J = 8.1, 1.4 Hz, 1 H), 7.74 (dd, J = 8.2, 1.3 Hz, 1 H), 7.68 (ddt, J = 
8.3, 7.0, 1.4 Hz, 2 H), 7.62 – 7.54 (m, 2 H), 7.39 (ddd, J = 8.2, 7.0, 1.3 
Hz, 1 H), 6.89 (dd, J = 7.9, 0.7 Hz, 1H); 

13
C NMR (101 MHz, 

Chloroform-d) δ 156.36, 146.32, 144.12, 133.31, 132.89, 131.92, 
128.05 (d, J = 4.9 Hz), 127.81, 127.46, 127.24, 126.17, 125.34, 
123.94, 123.39, 116.88, 111.55; GC-MS (EI, 70ev): m/z(%) = 244 
(M+, 100), 246 (15), 245 (93), 219 (32); HRMS(ESI): calcd. for 
[C16H11N3 + H] 

+
: 246.10257; found: 246.10285. 

5H-Isoquinolino[2,3-a]quinazolin-5-imine 

25 mg, 10 %, yellow solid; 
1
H NMR (300 MHz, Chloroform-d) δ 8.97 

(t, J = 0.9 Hz, 1 H), 7.96 – 7.88 (m, 1 H), 7.83 (dq, J = 8.3, 1.0 Hz, 1 H), 
7.65 – 7.58 (m, 1 H), 7.57 – 7.40 (m, 3 H), 7.35 (ddd, J = 8.1, 6.6, 1.4 
Hz, 1 H), 7.22 – 7.16 (m, 1 H), 7.01 (s, 1 H), 6.93 (td, J = 7.6, 1.0 Hz, 1 
H); 

13
C NMR (75 MHz, Chloroform-d) δ 151.97, 149.43, 144.59, 

138.16, 133.93, 133.08, 130.94, 127.80, 125.55, 125.06, 124.98, 
121.03, 117.32, 117.29, 103.81, 100.72; GC-MS (EI, 70ev): m/z(%) = 
245 (M+, 100), 246 (20), 244 (69), 205 (29), 219 (29), 213 (26), 117 
(57); HRMS(ESI): calcd. for [C16H11N3 + H] 

+
: 246.10257; found: 

246.10278. 
2-Phenylquinazolin-4-amine 
155 mg, 70 %, white solid, 138 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.55 – 8.39 (m, 2 H), 7.96 (ddd, J = 8.4, 1.2, 0.6 Hz, 1 H), 7.79 – 
7.65 (m, 2 H), 7.54 – 7.43 (m, 3 H), 7.39 (ddd, J = 8.2, 6.9, 1.2 Hz, 1 
H), 6.03 (s, 2 H); 

13
C NMR (75 MHz, Chloroform-d) δ 161.67, 161.00, 

150.93, 138.61, 133.33, 130.21, 128.56 – 128.21 (m), 128.69, 
128.46, 128.43, 125.78, 121.73, 113.07; GC-MS (EI, 70ev): m/z(%) = 
221 (M+, 100), 222 (17), 220 (16), 205 (29), 118 (21); HRMS(ESI): 
calcd. for [C16H11N3 + H] 

+
: 222.10257; found: 222.1028. 

2-(4-Chlorophenyl)quinazolin-4-amine 
52 mg, 20 %, white solid, 149 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.50 – 8.41 (m, 2 H), 7.94 (ddd, J = 8.5, 1.2, 0.6 Hz, 1 H), 7.83 – 
7.69 (m, 2 H), 7.52 – 7.40 (m, 3 H), 5.71 (s, 2 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 161.38, 159.76, 150.86, 136.92, 136.34, 133.41, 
129.71, 128.80, 128.54, 125.97, 121.58, 112.99; GC-MS (EI, 70ev): 
m/z(%) = 255 (M+, 100), 257 (38), 256 (17), 239 (29), 207 (18), 118 
(19), 103 (10); HRMS(ESI): calcd. for [C14H10ClN3 + H] 

+
: 256.0636; 

found: 256.06383. 
2-(3,5-Bis(trifluoromethyl)phenyl)quinazolin-4-amine 
71 mg, 20 %, yellow solid, 197 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 9.27 – 8.73 (m, 2 H), 8.11 – 7.90 (m, 2 H), 7.90 – 7.70 (m, 2 H), 
7.54 (ddd, J = 8.2, 7.0, 1.2 Hz, 1 H), 5.75 (s, 2 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 161.49, 157.60, 150.66, 140.50, 133.69, 131.58 (q, 
J = 33.4 Hz), 129.06, 128.97, 128.43 (d, J = 4.2 Hz), 126.67, 125.35, 
123.84 – 123.17 (m), 121.74, 121.63, 118.13, 113.28; GC-MS (EI, 
70ev): m/z(%) = 357 (M+, 100), 358 (12), 356 (18), 341 (22), 338 
(14); HRMS(ESI): calcd. for [C16H9F6N3 + H] 

+
: 358.07734; found: 

358.07789. 
2-(6-(Trifluoromethyl)pyridin-3-yl)quinazolin-4-amine 
148 mg, 51 %, white solid, 205 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 9.85 – 9.74 (m, 1 H), 8.96 (ddd, J = 8.3, 1.9, 0.8 Hz, 1 H), 7.98 (dt, J 
= 8.4, 1.0 Hz, 1 H), 7.90 – 7.71 (m, 3 H), 7.54 (ddd, J = 8.2, 6.9, 1.3 
Hz, 1 H), 5.81 (s, 2 H); 

13
C NMR (75 MHz, Chloroform-d) δ 161.50, 

157.50, 150.71, 150.29, 136.98, 136.62, 133.68, 132.86, 129.10, 
126.75, 121.66, 119.99 (q, J = 2.6 Hz), 113.35; GC-MS (EI, 70ev): 
m/z(%) = 290 (M+, 100), 291(17), 221(32); HRMS(ESI): calcd. for 
[C15H10F3N3 + H] 

+
: 291.08521; found: 291.08566. 

2-(4-(Trifluoromethyl)phenyl)quinazolin-4-amine 
150 mg, 52 %, white solid, 170 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.70 – 8.51 (m, 2 H), 8.02 – 7.91 (m, 1 H), 7.85 – 7.66 (m, 4 H), 
7.49 (ddd, J = 8.2, 6.9, 1.2 Hz, 1 H), 5.86 (s, 2 H); 

13
C NMR (75 MHz, 

Chloroform-d) δ 161.57, 159.42, 150.88, 141.84, 133.68, 132.11, 
131.68, 129.10, 128.76, 126.50, 126.22, 125.40 (q, J = 3.8 Hz), 
122.61, 121.77, 113.28; GC-MS (EI, 70ev): m/z(%) = 289 (M+, 100), 
290(18), 288 (18), 273 (26), 118 (10); HRMS(ESI): calcd. for 
[C15H10F3N3 + H] 

+
: 290.08996; found: 290.09042. 

2-(o-Tolyl)quinazolin-4-amine 
129 mg, 55 %, white solid, 134 ℃; 

1
H NMR (300 MHz, Chloroform-d) 

δ 8.39 – 8.22 (m, 2 H), 7.96 (ddd, J = 8.5, 1.2, 0.6 Hz, 1 H), 7.80 – 
7.61 (m, 2 H), 7.38 (ddd, J = 8.3, 7.1, 1.4 Hz, 2 H), 7.27 (ddt, J = 7.6, 
1.6, 0.9 Hz, 1H), 6.01 (s, 2 H), 2.44 (d, J = 0.9 Hz, 3 H); 

13
C NMR (75 

MHz, Chloroform-d) δ 161.61, 161.13, 150.94, 138.55, 138.00, 
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133.23, 130.97, 128.96, 128.66, 128.35, 125.6, 125.58, 121.71, 
113.05, 21.55; GC-MS (EI, 70ev): m/z(%) = 235 (M+, 100), 236 (17), 
234 (19), 219 (20), 207(10), 118 (17); HRMS(ESI): calcd. for [C15H13N3 
+ H] 

+
: 236.11822; found: 236.11853. 

2-(1H-Pyrazol-1-yl)benzonitrile 
145 mg, 86 %, yellow oil; 

1
H NMR (300 MHz, Chloroform-d) δ 8.09 

(t, J = 2.3 Hz, 1 H), 7.81 – 7.69 (m, 3 H), 7.69 – 7.59 (m, 1 H), 7.38 
(ddt, J = 9.2, 7.2, 1.7 Hz, 1 H), 6.50 (q, J = 2.2 Hz, 1 H); 

13
C NMR (75 

MHz, Chloroform-d) δ 142.19, 141.92, 134.46, 134.02, 129.53, 
127.28, 124.19, 117.02, 108.47, 105.32; GC-MS (EI, 70ev): m/z(%) = 
169 (M+, 100), 170 (12), 168 (10), 142 (47), 129(15), 115 (23), 
102(27), 75 (14); HRMS(ESI): calcd. for [C10H7N3 + H] 

+
: 170.07127; 

found: 170.07124. 
2-((2-Aminophenyl)amino)benzonitrile 
65 mg, 31 %, yellow oil; 

1
H NMR (300 MHz, Chloroform-d) δ 7.47 

(ddd, J = 7.8, 1.6, 0.5 Hz, 1H), 7.36 – 7.27 (m, 1H), 7.21 – 7.05 (m, 
2H), 6.96 – 6.64 (m, 3H), 6.57 (dt, J = 8.5, 0.7 Hz, 1H), 6.19 – 5.68 
(m, 1H), 3.41 (s, 2H); 

13
C NMR (75 MHz, Chloroform-d) δ 148.77, 

143.15, 134.14, 132.64, 128.02, 127.64, 124.81, 119.21, 118.32, 
117.70, 116.34, 113.40, 96.80; GC-MS (EI, 70ev): m/z(%) = 209 (M+, 
100), 210 (15), 208 (17), 182 (15), 181(13). 

Notes and references 

1 For selected reviews, see: a) Y. Luo, X. Pan, X. Yu, J. Wu, 
Chem. Soc. Rev. 2014, 43, 834-846; b) G. Qiu, Q. Ding, J. Wu, 
Chem. Soc. Rev. 2013, 42, 5257-5269; c) L. F. Tietze, Chem. 
Rev., 1996, 96, 115-136; d) L. F. Tietze, N. Rackelmann, Pure 
Appl. Chem. 2004, 76, 1967-1983; e) S. A. A. El Bialy, H. 
Braun, L. F. Tietze, Synthesis 2004, 2249-2262; f) X. -F. Wu, H. 
Neumann, M. Beller, Chem. Rev. 2013, 113, 1-35. 

2 Name Reactions in Heterocyclic Chemistry, J. J. Li, Wiley, 
2004. 

3 For general reviews on C-H activation, see: a) a) W. R. 
Gutekunst, P. S. Baran, Chem. Soc. Rev. 2011, 40, 1976-1991; 
b) K. M. Engle, T. Mei, M. Wasa, J.-Q. Yu, Acc. Chem. Res. 
2012, 45, 788-802; c) L. Ackermann, R. Vicente, A. R. Kapdi, 
Angew. Chem. Int. Ed. 2009, 48, 9792-9826; d) S. D. Sarkar, 
W. Liu, S. I. Kozhushkov, L. Ackermann, Adv. Synth Catal. 
2014, 356, 1461-1479; e) V. S. Thirunavukkarasu, S. I. 
Kozhushkov, L. Ackermann, Chem. Commun. 2014, 50, 29-39; 
f) I. A. I. Mkhalid, J. H. Barnard, T. B. Marder, J. M. Murphy, J. 
F. Hartwig, Chem. Rev. 2010, 110, 890-931; g) X. Chen, K. M. 
Engle, D.-H. Wang, J.-Q. Yu, Angew. Chem. Int. Ed. 2009, 48, 
5094-5115; h) S. H. Cho, J. Y. Kim, J. Kwak, S. Chang, Chem. 
Soc. Rev. 2011, 40, 5068-5083; i) Y. Wu, J. Wang, F. Mao, F. Y. 
Kwong, Chem. Asian J. 2014, 9, 26-47; j) J. Wencel-Delord, T. 
Dröge, F. Liu, F. Glorius, Chem. Soc. Rev. 2011, 40, 4740-
4761; k) N. Kuhl, M. N. Hopkinson, J. Wencel-Delord, F. 
Glorius, Angew. Chem. Int. Ed. 2012, 51, 10236-10254; l) J. 
Wencel-Delord, F. Glorius, Nat. Chem. 2013, 5, 369-375 m) L. 
Ackermann, Acc. Chem. Res. 2014, 47, 281-295. 

4 a) M. C. Bagley, J. E. Dwyer, M. D. B. Molina, A. W. Rand, H. L. 
Randa, N. C. O. Tomkinson, Org. Biomol. Chem., 2015, 13, 
6814-6824; b) T. Taldone, P. D. Patel, H. J. Patel, G. Chiosis, 
Tetrahedron Lett. 2012, 53, 2548-2551; c) F. Li, Q. Meng, H. 
Chen, Z. Li, Q. Wang, F. Tao, Synthesis 2005, 1305-1313; d) S. 
Raeppel, F. Reappel, J. Suffert, Synlett 1998, 794-796; e) T. E. 
Hurst, M. O. Kitching, L. C. R. M. da Frota, K. G. Guimaraes, 
M. E. Dalziel, V. Snieckus, Synlett 2015, 26, 1455-1460; f) S. 
D. Lepore, M. R. Wiley, J. Org. Chem. 1999, 64, 4547-4550; g) 
J. S. Sawyer, E. A. Schmittling, J. A. Palkowitz, W. J. Smith, III, 
J. Org. Chem. 1998, 63, 6338-6343; h) E. A. Schmittling, J. S. 
Sawyer, J. Org. Chem. 1993, 58, 3229-3230; i) G. C. 
Eastmond, T. L. Gilchrist, J. Paprotny, A. Steiner, New J. 

Chem., 2001, 25, 385-390; j) M. Koy, K. M. Engle, L. M. 
Henling, M. K. Takase, R. H. Grubbs, Org. Lett., 2015, 17, 
1986-1989; k) K. M. Engle, S. Luo, R. H. Grubbs, J. Org. Chem., 
2015, 80, 4213–4220; l) T. Meiresonne, G. Verniest, N. De 
Kimpe, S. Mangelinckx, J. Org. Chem. 2015, 80, 5111-5124; 
m) J. Zhao, P. Li, C. Xia, F. Li, RSC Adv., 2015, 5, 32835-32838; 
n) J. Liu, X. Zhang, L. Shi, M. Liu, Y. Yue, F. Li, K. Zhuo, Chem. 
Commun., 2014, 50, 9887-9890; o) M. R. Cargill, K. E. Linton, 
G. Sandford, D. S. Yufit, J. A. K. Howard, Tetrahedron 2010, 
66, 2356–2362. 

5 a) R. D. Richardson, T. Wirth, Angew. Chem. Int. Ed. 2006, 45, 
4402-4404; b) F. V. Singh, T. Wirth, Chem. Asian J. 2014, 9, 
950-971; c) A. Duschek, S. F. Kirsch, Angew. Chem. Int. Ed. 
2011, 50, 1524-1552; d) R. M. Moriarty, J. Org. Chem. 2005, 
70, 2893-2903. 

6 X. -F. Wu, J. -L. Gong, X. Qi, Org. Biomol. Chem. 2014, 12, 
5807–5817. 

7 J. -B. Feng, X. -F. Wu, Green Chem. 2015, DOI: 
10.1039/c5gc01634g. 

8 a) M. Decker, Eur J Med Chem 2005, 40, 305-313; b) M. 
Decker, J Med Chem 2006, 49, 5411-5413; c) M. K. Decker, F. 
Lehmann, Bioorg Med Chem 2006, 14, 1966-1977; d) A. M. 
W. Jean-Pierre. H. Perchellet, E. M. Perchellet, V. K. 
Naganaboina, K. L. Chandra, J. Desper, S. Rayat, Anticancer 
Res. 2011, 31, 2083-2094. 

9 X. -F. Wu, H. Neumann, M. Beller, Chem. Asian J. 2012, 7, 
1744-1754. 

10 X. -F. Wu, P. Anbarasan, H. Neumann, M. Beller, Angew. 
Chem. Int. Ed. 2010, 49, 9047-9050. 

 
 

 
A convenient procedure for the synthesis of quinazolinimines 
and quinazolinamines from 2-fluorobenzontriles and 2-
aminopyridines or amidines with KO

t
Bu as the promotor has 

been developed.  
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