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5-Position-selective C-H Trifluoromethylation of 8-Aminoquinoline 
Derivatives  

Yoichiro Kuninobu,*
a,b

 Mitsumi Nishi
a,b

 and Motomu Kanai*
a,b

 

We developed a copper-catalyzed 5-position-selective C-H trifluoromethylation of 8-aminoquinoline derivatives. The 

reaction proceeded with high functional group tolerance under mild conditions. In the case of quinolines with an amide, 

carbamate, urea, or sulfonamide group at the 8-position of quinoline moieties, a radical scavenger experiment indicated 

that the reaction proceeded via a radical pathway. The protecting group of an 8-amidoquinoline derivative could be 

removed by hydrolysis. On the other hand, the trifluoromethylation of 8-aminoquinolines was also promoted by other 

Lewis acids as well as the copper catalyst and proceeded even in the presence of the radical scavenger. These results 

indicated that the trifluoromethylation of 8-aminoquinolines proceeded via a Friedel-Crafts-type reaction. Interestingly, 

the copper salt works as either a catalyst for the formation of a CF3 radical or as a Lewis acid to promote a Friedel-Crafts-

type reaction, depending on the substrate. 

Introduction 

Trifluoromethyl groups play important roles in many drugs,
1
 

agrochemicals,
2
 and organic functional materials.

3
 Several 

trifluoromethylation reactions have been reported; e.g., cross-

coupling reactions.
4
 Regioselective C-H trifluoromethylation 

reactions, however, are considered to be more efficient 

methods for introducing trifluoromethyl group(s) into organic 

molecules. In the case of 6-membered heteroaromatic 

compounds, such as pyridine and quinoline derivatives, the 

regioselectivity is difficult to control, and mixtures of 

regioisomers are usually formed.
5
 To overcome this problem, 

we recently focused on developing a regioselective C-H 

trifluoromethylation of 6-membered heteroaromatic 

compounds, and succeeded in promoting highly regioselective 

C-H trifluoromethylation and its related reactions at the 2-,
6
 4-

,
7
 and benzylic-positions

8
 of 6-membered heteroaromatic 

compounds. In the case of aromatic substrates, ortho-selective 

C-H trifluoromethylation was achieved using a directing 

group.
9
 Examples of C-H trifluoromethylation at the remote 

position of aromatic compounds, however, remain rare. We 

report herein a 5-position-selective C-H trifluoromethylation of 

8-aminoquinoline derivatives under copper catalysis. The 

copper catalyst worked as either a catalyst to generate a 

trifluoromethyl radical or as a Lewis acid to promote Friedel-

Crafts-type C-H trifluoromethylation. 

Results and discussion 

Treatment of N-(8-quinolinyl)pivalamide (1a) with Togni 

reagent 2 in the presence of a copper catalyst, CuCl, at 25 ºC 

gave 5-trifluoromethylated quinoline derivative 3a in 41% yield 

and 58% of 1a was recovered (98% yield based on conversion, 

Table 1, entry 1).
10-12

 In this reaction, no 7-trifluoromethylated 

q u i n o l i n e  d e r i v a t i v e  f o r m e d  a s  a  b y p r o d u c t . 

Trifluorometylation did not occur without a copper catalyst  
 
Table 1  Investigation of several catalysts

a
 

 
a 

2 (1.0 equiv). 
b
 

1
H NMR yield. Isolated yield is described in 

parentheses. 
1
H NMR yield base on conversion is described in 

square brackets. 
c
 20 mol%. 

d
 80 ºC. 
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(Table 1, entry 2). The yield of 3a was not improved by 

increasing the amount of CuCl (Table 1, entry 3). The reaction 

also proceeded using several copper salts, such as CuBr, CuI, 

CuCl2, and CuBr2, and FeCl2 catalyst (Table 1, entries 4-8), but 

the use of several other metal salts, such as Mg(OTf)2, AlCl3, 

and La(OTf)3, did not promote the trifluoromethylation 

reaction at 25 and 80 ºC (Table 1, entries 9-14). 

Next, we investigated several solvents (Table 2). Nonpolar 

solvents, such as c-hexane and toluene, did not provide 

desired product 3a (entries 1 and 2). 1,2-Dichroloethane gave 

the highest yield (entry 3). Other solvents were not effective to 

improve the yield of 3a (entries 4-12). 
 
Table 2  Investigation of several solvents

a
 

 
a 

2 (1.0 equiv). 
b
 

1
H NMR yield. Isolated yield is described in 

parentheses. 
1
H NMR yield base on conversion is described in 

square brackets. 

 

To improve the yield of 3a, several reaction conditions were 

surveyed (Table 3). The yield of 3a was not increased at lower 

(0 ºC) and higher (50 ºC, 100 ºC) temperatures (entries 1-4). A 

longer reaction time did not lead to a significant improvement 

of the yield (entry 5). A divided addition of Togni reagent 2 and 

addition of an excess amount of 2 were ineffective to improve 

the yield of 3a (entries 6 and 7). The trifluoromethylation did 

not proceed well when using 3,3-dimethyl-1-(trifluoromethyl)- 
 
Table 3  Investigation of reaction conditions 

 
a
 

1
H NMR yield. Isolated yield is described in parentheses. 

1
H 

NMR yield base on conversion is described in square brackets. 
b
 36 h. 

c
 2 (0.33 equiv, 6 h) was added three times. 

1,2-benziodoxole (28%), 5-(trifluoromethyl)

dibenzothiophenium tetrafluoroborate (0%), or 5-

(trifluoromethyl)dibenzothiophenium trifluoromethanesulf

onate (0%) as trifluoromethylation reagents. 

We next investigated the substrate scope of quinoline 

derivatives with an amide, carbamate, urea, or sulfonamide 

group at the 8-position (Table 4). Trifluoromethylated products 

3b-3g were regioselectively obtained using 8-amidoquinolines 

with a tertiary, secondary, or primary alkyl group on the amide. 

The trifluoromethylation reaction produced desired products 

3h-3l in the case of 8-amidoquinolines with an aryl group on 

the amide. We then investigated a substituent on the 

quinoline moiety of 8-amidoquinolines. The 

trifluoromethylation reaction proceeded with high 

regioselectivity and trifluoromethylated products 3m-3q were 

afforded with high functional group tolerance. 

Trifluoromethylated product 3r was also produced using 5-

amidoquinoline, whereas the yield of 3r was low. Quinoline 

derivatives with a carbamate or urea moiety gave the 

corresponding trifluoromethylated products 3s-3u. 8-

Sulfonamidoquinolines act as MetAP,
13

 NF-KB,
14

 and hepcidin
15

 

inhibitors. Trifluoromethylated 8-sulfonamidoquinolines 3v 

and 3w were obtained by trifluoromethylation. 
 
Table 4  Investigation of quinoline derivatives with a 8-amide-, 

8-carbamate, 8-urea-, or 8-sulfonamide group
a 
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Table 4  (Continued) 

 
a
 2 (1.0 equiv). Isolated yields are shown. Isolated yields based 

on conversion are described in parentheses unless otherwise 

noted. 
b
 25 ºC. 

c
 
1
H NMR yield based on conversion. 

d
 50 ºC. 

e
 

1f (0.33 equiv, 6 h) was added three times. 
f
 80 ºC. 

 

We then investigated 8-aminoquinoline derivatives (Table 

5 ) .  I n  t h e  c a s e  o f  8 - a m i n o q u i n o l i n e  ( 4 a ) ,  t h e 

t r i f l u o r o m e t h y l a t i o n  r e a c t i o n  p r o c e e d e d  a n d 

trifluoromethylated product 5a was obtained in 48% yield, 

whereas the C-5 selectivity was only 1.9. In this reaction, other 

Lewis acids, such as FeCl2, Fe(OTf)3, Mg(OTf)2, ZnCl2, SnCl2, 

AlCl3, Al(OTf)3, La(OTf)3, Nd(OTf)3, Eu(OTf)3, Gd(OTf)3, Dy(OTf)3, 

and Yb(OTf)3, also promoted the reaction, in sharp contrast to 

the trifluoromethylation of quinolines with an amide,  

 

Table 5  Investigation of 8-aminoquinoline derivatives
a
 

 
a
 2 (1.0 equiv). Isolated combined yields are shown. 

1
H NMR 

yields based on conversion are described in parentheses. 
b
 The 

1
H NMR ratio of 5-CF3 product / 7-CF3 product. 

c
 The ratio of 5-

CF3 product / 7-CF3 product. 

carbamate, urea, or sulfonamide group at the 8-position (Table 

4). In addition, trifluoromethylated product 5a was obtained in 

moderate yield whereas the trifluoromethylation of 4a did not 

proceed in a recently reported reaction.
10

 The C-5 selectivity in 

trifluoromethylated products 5b and 5c was improved by 

introducing benzyl group(s) on the nitrogen atom of 8-

aminoquinoline. 

Several Lewis acids promoted the trifluoromethylation of 

8-aminoquinolines, whereas trifluoromethylation did not 

proceed when using Lewis acids in the case of quinoline 

derivatives with an amide, carbamate, urea, or sulfonamide 

group at the 8-position. These results indicate that the 

reaction mechanisms differ depending on the substrate. To 

elucidate whether the trifluoromethylation reaction proceeds 

via a radical mechanism, we performed the following two 

experiments in the presence of a radical scavenger, galvinoxyl 

(Scheme 1). In the case of 8-amidoquinoline 1a, the 

trifluoromethylation reaction did not proceed (Scheme 1, eq. 

1). This result indicates that trifluoromethylation of 8-

amidoquinolines proceeds via a radical pathway. On the other 

hand, trifluoromethylation of 8-aminoquinoline 8 gave 

trifluoromethylated product 5a in 39% yield, even in the 

presence of galvinoxyl (Scheme 1, eq. 2). In addition, the 

trifluoromethylation reaction was promoted by several Lewis 

acids as well as CuCl. These results indicate that 

trifluoromethylation of 8-aminoquinolines proceeded via a 

Friedel-Crafts-type reaction. 

 

 
a
 Isolated combined yields are shown. 

1
H NMR yield based on 

conversion is described in the parenthesis. 
b
 The ratio of 5-CF3 

product / 7-CF3 product. 

Scheme 1  Radical scavenger experiments. 

 

Based on the radical scavenger experiments, we propose 

one of the following two pathways depending on the substrate 

(Scheme 2): [1] in the case of 8-amidoquinolines (quinolines 

with an electron-withdrawing group), (1-1) formation of a CF3 

radical from Togni reagent 2 and CuCl; (1-2) addition of a CF3 

radical to 8-amidoquinoline 1 to give intermediate A; and (1-3) 

elimination of a hydrogen radical from intermediate A to give 

trifluoromethylated product 3; and [2] in the case of 8-

aminoquinolines (quinolines with an electron-donating group), 

(2-1) Togni reagent 2 is electrophilically activated by the CuCl 

(Lewis acid); (2-2) nucleophilic attack of 8-aminoquinoline 4 to 

the CF3 group of the activated Togni reagent to give 
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intermediate B; and (2-3) deprotonation of intermediate B to 

give trifluoromethylated product 5 and regenerate the copper 

catalyst. This reaction was also promoted by several Lewis 

acids. 

Finally, we investigated the deprotection of 

trifluoromethylated product 3a (Scheme 3). Treatment of 

trifluoromethylated N-(8-quinolinyl)pivalamide 3a with 

concentrated HCl in THF at 85 ºC for 18 h gave 

trifluoromethylated 8-aminoquinoline 5a in 70% yield. 

 

  
Scheme 2  Proposed mechanisms of 4-position-selective C-H 

trifluoromethylation. 

 

 
a
 Isolated yield. 

b
 
1
H NMR yield based on conversion. 

Scheme 3  Deprotection of product 3a. 

Conclusions 

In summary, we successfully developed a copper-catalyzed 5-

position-selective C-H trifluoromethylation of 8-

aminoquinoline derivatives. The reaction proceeded with high 

functional group tolerance under mild conditions. In the case 

of quinolines with an amide, carbamate, urea, or sulfonamide 

group at the 8-position of quinoline moieties, 

trifluoromethylation proceeded with high regioselectivity and 

the acyl-protecting group could be removed by hydrolysis. The 

results of radical scavenger experiments indicate that 

trifluoromethylation proceeded via a radical pathway. On the 

other hand, trifluoromethylation of 8-aminoquinolines could 

also be promoted by other Lewis acids, and the 

trifluoromethylation reaction proceeded even in the presence 

of a radical scavenger. These results indicate that 

trifluoromethylation of 8-aminoquinolines proceeded via a 

Friedel-Crafts-type reaction. Interestingly, the copper salt can 

work as either a catalyst for the formation of a CF3 radical or as 

a Lewis acid to promote a Friedel-Crafts-type reaction, 

depending on the substrate. We expect that the present 

results will advance organofluorine chemistry. 

Experimental 

All reactions were carried out in a dry and degassed solvent 

under an argon atmosphere. All reagents were purchased from 

commercial sources and used without further purification 

unless otherwise noted. Quinolylamides 1a-1d,
16a

 1e,
16b

 1f,
16a

 

1g,
16c

 1h,
16d

 1i,
16e

 1j,
16f

 1k,
16g

 1l,
16d

 and 1m-1r, carbamates 1s
17a

 

and 1t,
17b

 urea 1u, sulfonamides 1v
18a

 and 1w,
18b

 and N-

benzylquinolylamines 4b
19

 and 4c,
20

 were prepared from 8-

aminoquinoline according to the literature methods and 

identified by comparing the spectroscopic data with those of 

reported data. Trifluoromethylated products 5a are known 

compounds.
6
 1-Trifluoromethyl-1,2-benziodoxol-3(1H)-one (2) 

(contains 60% diatomaceous earth) and 8-aminoquinoline (4a) 

were purchased from Tokyo Kasei Kogyo Co. Copper(I) chloride, 

was purchased from Wako Co. 1,2-Dichloroethane was 

purchased from Sigma Aldrich Co and degassed before use. 

Column chromatography was performed with silica gel (230-

400 mesh ASTM). Recycling preparative HPLC (LC-9210NEXT; 

column, JAIGEL-1H and JAIGEL-2H; solvent, CHCl3) was used for 

isolation of trifluoromethylated products 5b (as mixtures of 5- 

and 7- regioisomers) after removing metal wastes through a 

short pad of silica gel. NMR spectra were recorded on 500 MHz 

(500 MHz for 
1
H NMR and 125 MHz for 

13
C NMR) and 400 MHz 

(400 MHz for 
1
H NMR, 100 MHz for 

13
C NMR, 368 MHz for 

19
F 

NMR) spectrometers. Proton and carbon chemical shifts are 

reported relative to the solvent used as an internal reference. 

Fluorine chemical shifts are reported relative to trifluoroacetic 

acid ( -76.55 ppm) as an external reference. Infrared (IR) 

spectra were recorded on Fourier transform infrared 

spectrophotometer. ESI-MS spectra were measured on a 

spectrometer for HRMS. 

Typical procedure for copper-catalyzed trifluoromethylation of 8-

quinolinylamide 1. 

A mixture of CuCl (0.6 mg, 6.3 mol, 5.0 mol%) and 1-

trifluoromethyl-1,2-benziodoxol-3(1H)-one (2, 99.8 mg, 0.125 

mmol, 1.0 equiv) was added to a solution of 8-quinolinylamide 
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1a (28.6 mg, 0.125 mmol, 1.0 equiv) in 1,2-dichloroethane 

(1.25 mL) in a sealed tube. The mixture was then stirred at 25 

ºC for 18 h. The product was isolated by column 

chromatography on silica gel (hexane/ethyl acetate = 10/1) to 

give 3a (15.2 mg, 41% yield). 

N-(5-(Trifluoromethyl)quinolin-8-yl)pivalamide (3a). 41% 

yield; white solid; Rf = 0.50 (hexane/ethyl acetate = 5/1); 
1
H 

NMR (400 M Hz, CDCl3)  1.43 (s, 9H), 7.60 (dd, J = 9.0, 4.0 Hz, 

1H), 7.91 (d, J = 8.5 Hz, 1H), 8.50 (dt, J = 9.0, 1.8 Hz, 1H), 8.81 

(d, J = 8.5 Hz, 1H), 8.89 (dd, J = 4.0, 1.8 Hz, 1H), 10.4 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  27.6, 40.5, 113.8, 119.2 (q, J = 

31.0 Hz), 122.7, 124.2, 124.3 (q, J = 273 Hz), 126.6 (q, J = 5.6 

Hz), 133.2 (q, J = 1.9 Hz), 138.2, 138.5, 146.6, 177.6; 
19

F NMR 

(368 MHz, CDCl3)  -59.3; IR (KBr,  / cm
-1

) 3369, 3345, 2965, 

1672, 1524, 1397, 1382, 1318, 1222, 1203, 1168, 1148, 1138, 

1099, 957, 848, 791, 680; HRMS (ESI
+
) Calcd for C15H15F3N2NaO 

([M+Na]
+
) 319.1034, Found 319.1042. 

2,2-Dimethyl-N-(5-(trifluoromethyl)quinolin-8-

yl)butanamide (3b). 38% yield; white solid; Rf = 0.50 

(hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  0.95 

(t, J = 7.2 Hz, 3H), 1.39 (s, 6H), 1.77 (q, J = 7.2 Hz, 2H), 7.60 (dd, 

J = 8.5, 4.0 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 8.50 (d, J = 8.5 Hz, 

1H), 8.83 (d, J = 8.1 Hz, 1H), 8.90 (d, J = 4.0 Hz, 1H), 10.4 (brs, 

1H); 
13

C NMR (100 MHz, CDCl3)  9.3, 25.0, 34.1, 44.2, 113.8, 

119.2 (q, J = 31.0 Hz), 122.7, 124.2, 124.3 (q, J = 273 Hz), 126.6 

(q, J = 5.6 Hz), 133.2 (q, J = 1.9 Hz), 138.2, 138.6, 148.6, 177.1; 
19

F NMR (368 MHz, CDCl3)  -59.3; IR (KBr,  / cm
-1

) 3356, 2970, 

1682, 1523, 1505, 1477, 1457, 1386, 1328, 1218, 1177, 1143, 

1108, 958, 862, 788, 697; HRMS (ESI
+
) Calcd for C16H17F3N2NaO 

([M+Na]
+
) 333.1191, Found 333.1180. 

    2-Ethyl-N-(5-(trifluoromethyl)quinolin-8-yl)butanamide (3c). 

44% yield; white solid; Rf = 0.45 (hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  1.00 (t, J = 7.2 Hz, 6H), 1.60-1.75 

(m, 2H), 1.76-1.91 (m, 2H), 2.31-2.44 (m, 1H), 7.60 (dd, J = 8.5, 

4.5 Hz, 1H), 7.91 (d, J = 8.5 Hz, 1H), 8.48-8.60 (m, 1H), 8.86 (d, J 

= 8.5 Hz, 1H), 8.89 (dd, J = 4.5, 1.8 Hz, 1H), 10.0 (brs, 1H); 
13

C 

NMR (100 MHz, CDCl3)  12.0, 25.8, 52.7, 114.1, 119.4 (q, J = 

31.0 Hz), 124., 124.3 (q, J = 273 Hz), 122.7, 126.6 (q, J = 5.6 Hz), 

133.2 (q, J = 1.9 Hz), 138.0, 138.2, 148.6, 175.2; 
19

F NMR (368 

MHz, CDCl3)  -59.4; IR (KBr,  / cm
-1

) 3335, 2969, 1685, 1529, 

1501, 1462, 1395, 1332, 1322, 1226, 1176, 1144, 1106, 963, 

847, 789, 691; HRMS (ESI
+
) Calcd for C16H17F3N2NaO ([M+Na]

+
) 

333.1191, Found 333.1190. 

     N-(5-(Trifluoromethyl)quinolin-8-

yl)cyclopentanecarboxamide (3d). 41% yield; white solid; Rf = 

0.50 (hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  

1.60-1.80 (m, 2H), 1.80-1.93 (m, 2H), 1.95-2.25 (m, 4H), 2.92-

3.07 (m, 1H), 7.59 (dd, J = 8.5, 4.5 Hz, 1H), 7.90 (d, J = 8.1 Hz, 

1H), 8.50 (d, J = 8.5 Hz, 1H), 8.81 (d, J = 8.1 Hz, 1H), 8.88 (d, J = 

4.5 Hz, 1H), 10.0 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  26.0, 

30.5, 47.4, 113.9, 119.2 (q, J = 31.0 Hz), 122.7, 124.2, 124.3 (q, 

J = 273 Hz), 126.6 (q, J = 5.6 Hz), 133.2, 138.16, 138.19, 148.5, 

175.5; 
19

F NMR (368 MHz, CDCl3)  -59.3; IR (KBr,  / cm
-1

) 

3344, 2954, 2871, 1698, 1521, 1392, 1321, 1223, 1140, 1111, 

845, 789, 649; HRMS (ESI
+
) Calcd for C16H15F3N2NaO ([M+Na]

+
) 

331.1034, Found 331.1032. 

    N-(5-(Trifluoromethyl)quinolin-8-

yl)cyclohexanecarboxamide (3e). 40% yield; white solid; Rf = 

0.44 (hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  

1.20-1.51 (m, 3H), 1.55-1.82 (m, 3H), 1.85-1.97 (m, 2H), 2.04-

2.16 (m, 2H), 2.44-2.56 (m, 1H), 7.60 (dd, J = 8.5, 4.0 Hz, 1H), 

7.90 (d, J = 8.1 Hz, 1H), 8.50 (d, J = 8.5 Hz, 1H), 8.81 (d, J = 8.1 

Hz, 1H), 8.89 (d, J = 4.0 Hz, 1H), 10.1 (brs, 1H); 
13

C NMR (100 

MHz, CDCl3)  25.66, 25.70, 29.6, 46.9, 114.0, 119.2 (q, J = 31.0 

Hz), 122.7, 124.2, 124.3 (q, J = 273 Hz), 126.6 (q, J = 5.6 Hz), 

133.2, 138.1, 138.2, 148.5, 175.2; 
19

F NMR (368 MHz, CDCl3)  -

59.3; IR (KBr,  / cm
-1

) 3353, 2936, 2854, 1695, 1523, 1457, 

1393, 1320, 1213, 1169, 1142, 1115, 961, 846, 786, 646; HRMS 

(ESI
+
) Calcd for C17H17F3N2NaO ([M+Na]

+
) 345.1191, Found 

345.1178. 

    N-(5-(Trifluoromethyl)quinolin-8-yl)acetamide (3f). 40% 

yield; white solid; Rf = 0.13 (hexane/ethyl acetate = 5/1); 
1
H 

NMR (400 MHz, CDCl3)  2.38 (s, 3H), 7.60 (dd, J = 8.5, 4.1 Hz, 

1H), 7.91 (d, J = 8.1 Hz, 1H), 8.51 (dt, J = 8.5, 1.4 Hz, 1H), 8.79 

(d, J = 8.1 Hz, 1H), 8.88 (dd, J = 4.1, 1.4 Hz, 1H), 9.98 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  25.2, 114.0, 119.5 (q, J = 31.0 Hz), 

122.8, 124.22 (q, J = 273 Hz), 124.23, 126.6 (q, J = 5.6 Hz), 

133.2 (q, J = 1.9 Hz), 137.95, 138.00, 148.5, 169.1; 
19

F NMR 

(368 MHz, CDCl3)  -59.4; IR (KBr,  / cm
-1

) 3357, 3078, 1681, 

1582, 1541, 1505, 1392, 1330, 1268, 1227, 1136, 1104, 1080, 

1037, 967, 858, 794, 737, 634; HRMS (ESI
+
) Calcd for 

C12H9F3N2NaO ([M+Na]
+
) 277.0565, Found 277.0563. 

    N-(5-(Trifluoromethyl)quinolin-8-yl)hexamide (3g). 44% 

yield; pale yellow solid; Rf = 0.45 (hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  0.93 (t, J = 6.7 Hz, 3H), 1.28-1.48 

(m, 4H), 1.72-1.90 (m, 2H), 2.59 (t, J = 7.6 Hz, 2H), 7.60 (dd, J = 

9.0, 4.0 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 8.50 (d, J = 9.0 Hz, 1H), 

8.81 (d, J = 8.1 Hz, 1H), 8.88 (d, J = 4.0 Hz, 1H), 9.99 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  13.9, 22.4, 25.2, 31.4, 38.2, 114.0, 

119.3 (q, J = 31.9 Hz), 122.8, 124.2, 124.2 (q, J = 273 Hz), 126.6 

(q, J = 5.6 Hz), 133.2 (q, J = 1.9 Hz), 138.0, 138.1, 148.5, 172.3; 
19

F NMR (368 MHz, CDCl3)  -59.4; IR (KBr,  / cm
-1

) 3328, 2955, 

2939, 2868, 1697, 1580, 1527, 1394, 1325, 1221, 1201, 1179, 

1145, 1098, 966, 790, 696; HRMS (ESI
+
) Calcd for 

C16H17F3N2NaO ([M+Na]
+
) 333.1191, Found 333.1179. 

    N-(5-(Trifluoromethyl)quinolin-8-yl)benzamide (3h). 43% 

yield; white solid; Rf = 0.40 (hexane/ethyl acetate = 5/1); 
1
H 

NMR (400 MHz, CDCl3)  7.52-7.65 (m, 4H), 7.98 (d, J = 8.5 Hz, 

1H), 8.02-8.12 (m, 2H), 8.48-8.57 (m, 1H), 8.94 (dd, J = 4.0, 1.3 

Hz, 1H), 8.97 (d, J = 8.1 Hz, 1H), 10.9 (brs, 1H); 
13

C NMR (100 

MHz, CDCl3)  114.2, 119.7 (q, J = 31.0 Hz), 122.9, 123.5 (q, J = 

272 Hz), 124.3, 126.6 (q, J = 5.6 Hz), 127.4, 128.9, 132.3, 133.3 

(q, J = 1.9 Hz), 134.6, 138.1, 138.6, 148.7, 165.7; 
19

F NMR (368 

MHz, CDCl3)  -59.4; IR (KBr,  / cm
-1

) 3373, 3086, 1680, 1579, 

1533, 1506, 1492, 1390, 1329, 1263, 1220, 1175, 1145, 1092, 

953, 867, 789, 705, 689; HRMS (ESI
+
) Calcd for C17H11F3N2NaO 

([M+Na]
+
) 339.0721, Found 339.0722. 

    4-Methoxy-N-(5-(trifluoromethyl)quinolin-8-yl)benzamide 

(3i). 40% yield; white solid; Rf = 0.25 (hexane/ethyl acetate = 

5/1); 
1
H NMR (400 MHz, CDCl3)  3.91 (s, 3H), 7.05 (d, J = 8.5 

Hz, 2H), 7.62 (dd, J = 8.5, 4.1 Hz, 1H), 7.96 (d, J = 8.5 Hz, 1H), 

8.06 (d, J = 8.5 Hz, 2H), 8.50-8.62 (m, 1H), 8.91-9.00 (m, 2H), 

10.9 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  55.5, 114.0, 114.1, 

Page 5 of 9 Organic & 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

Pu
bl

is
he

d 
on

 0
1 

A
ug

us
t 2

01
6.

 D
ow

nl
oa

de
d 

by
 N

or
th

er
n 

Il
lin

oi
s 

U
ni

ve
rs

ity
 o

n 
02

/0
8/

20
16

 0
9:

38
:3

4.
 

View Article Online
DOI: 10.1039/C6OB01325B

http://dx.doi.org/10.1039/c6ob01325b


ARTICLE Journal Name 

6 | J. Name., 2012, 00, 1-3 This journal is © The Royal Society of Chemistry 20xx 

Please do not adjust margins 

Please do not adjust margins 

119.3 (q, J = 31.0 Hz), 122.8, 124.27 (q, J = 272 Hz), 124.30, 

126.7 (q, J = 5.6 Hz), 126.8, 129.3, 133.2 (q, J = 1.9 Hz), 138.3, 

138.5, 148.6, 162.8, 165.2; 
19

F NMR (368 MHz, CDCl3)  -59.3; 

IR (KBr,  / cm
-1

) 3364, 2942, 1670, 1607, 1578, 1532, 1512, 

1389, 1329, 1268, 1218, 1176, 1138, 1095, 1021, 953, 849, 790, 

760, 652; HRMS (ESI
+
) Calcd for C18H13F3N2NaO2 ([M+Na]

+
) 

369.0827, Found 369.0825. 

    4-Bromo-N-(5-(trifluoromethyl)quinolin-8-yl)benzamide 

(3j). 39% yield; pale yellow solid; Rf = 0.48 (hexane/ethyl 

acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  7.64 (dd, J = 8.5, 4.0 

Hz, 1H), 7.71 (d, J = 8.5 Hz, 2H), 7.90-7.84 (m, 3H), 8.54 (d, J = 

8.5 Hz, 1H), 8.86-9.00 (m, 2H), 10.9 (brs, 1H); 
13

C NMR (100 

MHz, CDCl3)  114.3, 120.0 (q, J = 31.0 Hz), 123.0, 124.1 (q, J = 

273 Hz), 124.3, 126.6 (q, J = 5.6 Hz), 127.1, 128.9, 132.2, 133.3 

(q, J = 1.9 Hz), 133.4, 137.8, 138.5, 148.8, 164.6; 
19

F NMR (368 

MHz, CDCl3)  -59.4; IR (KBr,  / cm
-1

) 3339, 3121, 3050, 2925, 

1686, 1593, 1580, 1541, 1502, 1486, 1390, 1332, 1311, 1221, 

1135, 1102, 1010, 952, 858, 842, 792, 741, 665; HRMS (ESI
+
) 

Calcd for C17H10BrF3N2NaO ([M+Na]
+
) 416.9826, Found 

416.9825. 

    4-Trifluoromethyl-N-(5-(trifluoromethyl)quinolin-8-

yl)benzamide (3k). 41% yield; white solid; Rf = 0.48 

(hexane/ethyl acetate = 5/1); 
1
H NMR (500 MHz, CDCl3)  7.65 

(dd, J = 8.6, 4.0 Hz, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.99 (d, J = 8.6 

Hz, 1H), 8.19 (d, J = 8.0 Hz, 2H), 8.56 (d, J = 8.6 Hz, 1H), 8.90-

8.97 (m, 2H), 11.0 (brs, 1H); 
13

C NMR (125 MHz, CDCl3)  114.5, 

120.3 (q, J = 31.1 Hz), 123.0, 123.6 (q, J = 272 Hz), 124.1 (q, J = 

273 Hz), 124.3, 126.0 (q, J = 3.6 Hz), 126.6 (q, J = 5.6 Hz), 127.8, 

133.4, 133.9 (q, J = 32.4 Hz), 137.6, 137.8, 138.5, 148.9, 164.3; 
19

F NMR (368 MHz, CDCl3)  -59.4, -63.6; IR (KBr,  / cm
-1

) 3344, 

3122, 2924, 1680, 1582, 1550, 1514, 1503, 1396, 1329, 1308, 

1223, 1199, 1169, 1150, 1113, 1070, 1034, 1014, 953, 903, 861, 

795, 767, 685; HRMS (ESI
+
) Calcd for C18H10F6N2NaO ([M+Na]

+
) 

407.0595, Found 407.0592. 

    2-Methyl-N-(5-(trifluoromethyl)quinolin-8-yl)benzamide 

(3l). 38% yield; pale yellow solid; Rf = 0.43 (hexane/ethyl 

acetate = 5/1); 
1
H NMR (500 MHz, CDCl3)  2.61 (s, 3H), 7.31-

7.38 (m, 2H), 7.41-7.46 (m, 1H), 7.61 (dd, J = 8.6, 4.0 Hz, 1H), 

7.70 (d, J = 7.5 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 8.53 (dd, J = 8.6, 

1.2 Hz, 1H), 8.86 (dd, J = 4.0, 1.2 Hz, 1H), 8.97 (d, J = 8.0 Hz, 1H), 

10.4 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  20.2, 114.1, 119.8 

(q, J = 31.0 Hz), 122.9, 124.2 (q, J = 273 Hz), 124.3, 126.1, 126.6 

(q, J = 5.6 Hz), 127.3, 130.7, 131.5, 133.2, 136.0, 136.9, 138.2, 

138.4, 148.7, 168.4; 
19

F NMR (368 MHz, CDCl3)  -59.4; IR (KBr, 

 / cm
-1

) 3326, 2957, 2855, 1676, 1603, 1578, 1537, 1499, 

1459, 1394, 1331, 1319, 1221, 1174, 1135, 1102, 952, 849, 794, 

745, 688; HRMS (ESI
+
) Calcd for C18H13F3N2NaO ([M+Na]

+
) 

353.0878, Found 353.0864. 

    N-(6-Methoxy-5-(trifluoromethyl)quinolin-8-yl)pivalamide 

(3m). 50% yield; white solid; Rf = 0.48 (hexane/ethyl acetate = 

5/1); 
1
H NMR (400 MHz, CDCl3)  1.43 (s, 9H), 4.05 (s, 3H), 7.50 

(dd, J = 8.9, 4.0 Hz, 1H), 8.54 (dt, J = 8.9, 1.3 Hz, 1H), 8.69 (dd, J 

= 4.0, 1.3 Hz, 1H), 8.82 (s, 1H), 10.5 (brs, 1H); 
13

C NMR (100 

MHz, CDCl3)  27.6, 40.6, 56.8, 103.5, 103.6 (q, J = 30.0 Hz), 

123.2, 125.1 (q, J = 274 Hz), 126.2, 132.6 (q, J = 5.6 Hz), 133.9, 

139.3, 145.9, 158.2 (q, J = 1.9 Hz), 178.1; 
19

F NMR (368 MHz, 

CDCl3)  -52.7; IR (KBr,  / cm
-1

) 3359, 2960, 2876, 1682, 1624, 

1577, 1525, 1489, 1465, 1410, 1396, 1292, 1211, 1099, 1081, 

992, 934, 861, 780, 686; HRMS (ESI
+
) Calcd for C16H17F3N2NaO2 

([M+Na]
+
) 349.1140, Found 349.1134. 

    N-(6-Methoxycarbonyl-5-(trifluoromethyl)quinolin-8-

yl)pivalamide (3n). 40% yield; colorless solid; Rf = 0.40 

(hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  1.42 

(s, 9H), 3.95 (s, 3H), 7.64 (dd, J = 9.0, 4.0 Hz, 1H), 8.57 (dt, J = 

9.0, 1.3 Hz, 1H), 8.86 (s, 1H), 8.92 (dd, J = 4.0, 1.3 Hz, 1H), 10.4 

(brs, 1H); 
13

C NMR (100 MHz, CDCl3)  27.5, 40.5, 53.1, 113.0, 

115.7 (q, J = 31.0 Hz), 123.3, 123.7 (q, J = 274 Hz), 124.4, 133.5 

(q, J = 3.7 Hz), 134.1 138.2, 138.3, 149.4 168.4, 177.7; 
19

F NMR 

(368 MHz, CDCl3)  -54.8; IR (KBr,  / cm
-1

) 3359, 2961, 1745, 

1692, 1576, 1527, 1489, 1409, 1387, 1346, 1287, 1256, 1165, 

1124, 1008, 958, 792; HRMS (ESI
+
) Calcd for C17H17F3N2NaO3 

([M+Na]
+
) 377.1089, Found 377.1086. 

    N-(3-Bromo-5-(trifluoromethyl)quinolin-8-yl)pivalamide 

(3o). 31% yield; pale yellow solid; Rf = 0.55 (hexane/ethyl 

acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  1.42 (s, 9H), 7.92 (t, 

J = 8.5 Hz, 1H), 8.63 (d, J = 1.8 Hz, 1H), 8.83 (d, J = 8.5 Hz, 1H), 

8.90 (d, J = 1.8 Hz, 1H), 10.2 (brs, 1H); 
13

C NMR (100 MHz, 

CDCl3)  27.6, 40.5, 114.3, 118.5 (q, J = 32.0 Hz), 119.7, 123.9 

(q, J = 273 Hz), 125.1, 127.9 (q, J = 5.6 Hz), 134.7 (q, J = 1.9 Hz), 

136.6, 138.4, 149.9, 177.6; 
19

F NMR (368 MHz, CDCl3)  -59.4; 

IR (KBr,  / cm
-1

) 3376, 2963, 2928, 1692, 1568, 1516, 1477, 

1447, 1397, 1385, 1327, 1313, 1222, 1161, 1111, 970, 891, 862, 

850, 802, 677, 659; HRMS (ESI
+
) Calcd for C15H14BrF3N2NaO 

([M+Na]
+
) 397.0139, Found 397.0147. 

    N-(2-Methyl-5-(trifluoromethyl)quinolin-8-yl)pivalamide 

(3p). 42% yield; white solid; Rf = 0.48 (hexane/ethyl acetate = 

5/1); 
1
H NMR (400 MHz, CDCl3)  1.43 (s, 9H), 2.77 (s, 3H), 7.46 

(d, J = 9.0 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 8.37 (d, J = 9.0 Hz, 

1H), 8.75 (d, J = 8.5 Hz, 1H), 10.5 (brs, 1H); 
13

C NMR (100 MHz, 

CDCl3)  25.3, 27.6, 40.5, 113.8, 119.1 (q, J = 31.0 Hz), 122.3, 

123.5, 124.4 (q, J = 273 Hz), 125.5 (q, J = 5.6 Hz), 133.2 (q, J = 

1.9 Hz), 137.5, 138.0, 157.7, 177.5; 
19

F NMR (368 MHz, CDCl3)  

-59.3; IR (KBr,  / cm
-1

) 3343, 2973, 2872, 1685, 1612, 1575, 

1523, 1479, 1457, 1387, 1332, 1300, 1227, 1209, 1185, 1164, 

1141, 1112, 1094, 956, 854, 708; HRMS (ESI
+
) Calcd for 

C16H17F3N2NaO ([M+Na]
+
) 333.1191, Found 333.1183. 

    N-(7-Methyl-5-(trifluoromethyl)quinolin-8-yl)pivalamide 

(3q). 22% yield; colorless solid; Rf = 0.38 (hexane/ethyl acetate 

= 5/1); 
1
H NMR (400 MHz, CDCl3)  1.45 (s, 9H), 2.45 (s, 3H), 

7.50 (dd, J = 8.5, 4.0 Hz, 1H), 7.81 (s, 1H), 8.44 (dd, J = 8.5, 1.3 

Hz, 1H), 8.88 (dd, J = .0, 1.3 Hz, 1H), 9.25 (brs, 1H); 
13

C NMR 

(100 MHz, CDCl3)  20.4, 27.7, 40.1, 121.7, 121.8 (q, J = 31.0 

Hz), 122.5, 124.2 (q, J = 273 Hz), 129.3 (q, J = 5.6 Hz), 131.0, 

132.6 (q, J = 1.9 Hz), 135.7, 142.4, 149.4, 177.2; 
19

F NMR (368 

MHz, CDCl3)  -59.3; IR (KBr,  / cm
-1

) 3366, 2970, 1692, 1508, 

1495, 1395, 1344, 1230, 1187, 1146, 1129, 1113, 1055, 948, 

899, 822, 706, 660; HRMS (ESI
+
) Calcd for C16H17F3N2NaO 

([M+Na]
+
) 333.1191, Found 333.1205. 

    N-(8-(Trifluoromethyl)quinolin-5-yl)pivalamide (3r). 21% 

yield; white solid; Rf = 0.70 (ethyl acetate); 
1
H NMR (400 MHz, 

CDCl3)  1.43 (s, 9H), 7.53 (dd, J = 8.5, 4.0 Hz, 1H), 7.88 (brs, 

1H), 8.01-8.09 (m, 2H), 8.13 (dd, J = 8.6, 1.8 Hz, 1H), 9.08 (dd, J 

= 4.0, 1.8 Hz, 1H); 
13

C NMR (125 MHz, CDCl3)  27.7, 40.1, 

119.0, 121.6, 122.5, 123.9 (q, J = 273 Hz), 124.7 (q, J = 30.0 Hz), 
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128.3 (q, J = 6.0 Hz), 129.3, 136.4, 145.2, 151.0, 177.1; 
19

F NMR 

(368 MHz, CDCl3)  -60.7; IR (KBr,  / cm
-1

) 3442, 2972, 1690, 

1598, 1520, 1497, 1400, 1362, 1331, 1308, 1238, 1153, 1122, 

1113, 964, 828, 788; HRMS (ESI
+
) Calcd for C15H15F3N2NaO 

([M+Na]
+
) 319.1034, Found 319.1047. 

    tert-Butyl(5-(trifluoromethyl)quinolin-8-yl)carbamate (3s). 

49% yield; white solid; Rf = 0.53 (hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  1.59 (s, 9H), 7.57 (dd, J = 8.5, 4.0 

Hz, 1H), 7.87 (d, J = 8.5 Hz, 1H), 8.43 (d, J = 8.5 Hz, 1H), 7.81 (dt, 

J = 8.5, 1.8 Hz, 1H), 7.81 (dd, J = 4.0, 1.8 Hz, 1H), 9.24 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  28.3, 81.1, 112.0, 118.2 (q, J = 

31.0 Hz), 122.7, 124.3, 124.4 (q, J = 273 Hz), 126.5 (q, J = 5.6 

Hz), 133.0 (q, J = 1.9 Hz), 138.0, 138.9, 148.4, 152.5; 
19

F NMR 

(368 MHz, CDCl3)  -59.2; IR (KBr,  / cm
-1

) 3351, 2990, 2925, 

1722, 1581, 1533, 1499, 1456, 1394, 1373, 1335, 1318, 1254, 

1213, 1165, 1140, 1125, 1113, 1009, 842, 684; HRMS (ESI
+
) 

Calcd for C15H15F3N2NaO2 ([M+Na]
+
) 335.0983, Found 335.0974. 

    tert-Butyl(6-methoxy-5-(trifluoromethyl)quinolin-8-

yl)carbamate (3t). 49% yield; pale yellow solid; Rf = 0.48 

(hexane/ethyl acetate = 5/1); 
1
H NMR (400 MHz, CDCl3)  1.59 

(s, 9H), 4.06 (s, 3H), 7.50 (dd, J = 9.0, 4.0 Hz, 1H), 8.38 (s, 1H), 

8.52 (dt, J = 9.0, 1.4 Hz, 1H), 8.69 (dd, J = 4.0, 1.4 Hz, 1H), 9.30 

(brs, 1H); 
13

C NMR (100 MHz, CDCl3)  28.3, 56.9, 81.2, 101.7, 

102.6 (q, J = 30.0 Hz), 123.2, 125.2 (q, J = 274 Hz), 126.3, 132.5 

(q, J = 5..6 Hz), 133.4, 140.1, 145.6, 152.5, 158.3; 
19

F NMR (368 

MHz, CDCl3)  -52.5; IR (KBr,  / cm
-1

) 3350, 2979, 2937, 1727, 

1624, 1581, 1534, 1494, 1466, 1413, 1392, 1367, 1291, 1250, 

1222, 1168, 1097, 1082, 1011, 780, 691; HRMS (ESI
+
) Calcd for 

C16H17F3N2NaO3 ([M+Na]
+
) 365.1089, Found 365.1079. 

    1,1-Dimethyl-3-(5-(trifluoromethyl)quinolin-8-yl)urea (3u). 

48% yield; pale yellow solid; Rf = 0.35 (hexane/ethyl acetate = 

1/1); 
1
H NMR (400 MHz, CDCl3)  3.18 (s, 6H), 7.56 (dd, J = 8.9, 

4.5 Hz, 1H), 7.88 (d, J = 8.9 Hz, 1H), 8.59 (d, J = 8.5 Hz, 1H), 8.48 

(dd, J = 8.5, 1.8 Hz, 1H), 8.83 (dd, J = 4.5, 1.8 Hz, 1H), 9.60 (brs, 

1H); 
13

C NMR (100 MHz, CDCl3)  36.4, 112.1, 117.4 (q, J = 31.0 

Hz), 122.6, 124.3, 124.5 (q, J = 272 Hz), 126.8 (q, J = 5.6 Hz), 

133.2 (q, J = 1.9 Hz), 138.2, 139.6, 148.1, 155.0; 
19

F NMR (368 

MHz, CDCl3)  -59.1; IR (KBr,  / cm
-1

) 3364, 2921, 1669, 1581, 

1548, 1504, 1394, 1335, 1316, 1223, 1173, 1140, 1106, 1086, 

1007, 951, 866, 791; HRMS (ESI
+
) Calcd for C13H12F3N3NaO 

([M+Na]
+
) 306.0830, Found 306.0826. 

    N-(5-(Trifluoromethyl)quinolin-8-yl)-methanesulfonamide 

(3v). 27% yield; white solid; 
1
H NMR (400 MHz, CDCl3)  3.12 (s, 

3H), 7.65 (dd, J = 9.0, 4.5 Hz, 1H), 7.85 (d, J = 8.1 Hz, 1H), 7.92 

(d, J = 8.1 Hz, 1H), 8.53 (dt, J = 9.0, 1.4 Hz, 1H), 8.91 (dd, J = 4.5, 

1.4 Hz, 1H), 9.24 (brs, 1H); 
13

C NMR (100 MHz, CDCl3)  39.8, 

111.5, 120.3 (q, J = 31.0 Hz), 123.4, 124.0 (q, J = 273 Hz), 124.7, 

126.1 (q, J = 5.6 Hz), 133.3 (q, J = 1.9 Hz), 137.9, 138.1, 149.3; 
19

F NMR (368 MHz, CDCl3)  -59.5; IR (KBr,  / cm
-1

) 3434, 3303, 

1579, 1510, 1482, 1368, 1323, 1149, 1121, 1105, 1073, 1038, 

976, 880, 822, 799, 733; HRMS (ESI
+
) Calcd for C11H9F3N2NaO2S 

([M+Na]
+
) 313.0234, Found 313.0233. 

    N-(5-(Trifluoromethyl)quinolin-8-yl)-p-toluenesulfonamide 

(3w). 34% yield; colorless solid; 
1
H NMR (500 MHz, CDCl3)  

2.33 (s, 3H), 7.22 (d, J = 8.0 Hz, 2H), 7.57 (dd, J = 8.6, 4.0 Hz, 

1H), 7.75-7.82 (m, 2H), 7.85 (d, J = 8.0 Hz, 2H), 8.43 (d, J = 8.6 

Hz, 1H), 8.85 (dd, J = 4.0, 1.2 Hz, 1H), 9.25 (brs, 1H); 
13

C NMR 

(100 MHz, CDCl3)  21.5, 111.4, 119.8 (q, J = 31.0 Hz), 123.2, 

124.0 (q, J = 273 Hz), 124.5, 125.9 (q, J = 5.6 Hz), 127.2, 129.8, 

133.1 (q, J = 1.9 Hz), 136.0, 137.5, 138.0, 144.3, 149.0; 
19

F NMR 

(368 MHz, CDCl3)  -59.5; IR (KBr,  / cm
-1

) 3435, 3270, 2923, 

1580, 1509, 1478, 1378, 1317, 1167, 1113, 876, 734, 662; 

HRMS (ESI
+
) Calcd for C17H13F3N2NaO2S ([M+Na]

+
) 389.0547, 

Found 389.0559. 

Typical procedure for copper-catalyzed trifluoromethylation of 8-

aminoquinoline derivatives 4. 

A mixture of A mixture CuCl (0.6 mg, 6.25 mol, 5.0 mol%) and 

1-trifluoromethyl-1,2-benziodoxol-3(1H)-one (2, 99.8 mg, 

0.125 mmol, 1.0 equiv) was added to a solution of 8-

quinolinylamine (4a, 28.6 mg, 0.125 mmol, 1.0 equiv) in 1,2-

dichloroethane (1.25 mL) in a sealed tube. The mixture was 

then stirred at 25 ºC for 18 h. The product was isolated from 

starting material and other byproducts by column 

chromatography on silica gel or recycling preparative HPLC to 

give regioisomers (12.7 mg, 48% yield). 

    N-(Trifluoromethylquinolin-8-yl)benzylamine (5b). 49% 

yield (5- and 7-position isomers); brown oil; 
1
H NMR (400 MHz, 

CDCl3)  (5-position isomer) 4.60 (d, J = 5.4 Hz, 2H), 6.55 (d, J = 

8.5 Hz, 1H), 7.09 (brs, 1H), 7.30-7.48 (m, 5H), 7.51 (dd, J = 8.5, 

4.0 Hz, 1H), 7.69 (d, J = 8.1 Hz, 1H), 8.56 (dt, J = 8.5,1.8 Hz, 1H), 

8.77 (dd, J = 4.0, 1.8 Hz, 1H); (7-position isomer) 4.72 (s, 2H), 

7.14 (d, J = 9.0 Hz, 1H), 7.30-7.48 (m, 7H), 7.60 (d, J = 9.0 Hz, 

1H) , 8.07 (dd, J = 8.1, 1.8 Hz, 1H), 8.74 (dd, J = 4.5, 1.8 Hz, 1H); 
13

C NMR (100 MHz, CDCl3)  (5-position isomer) 47.2, 102.1, 

111.6 (q, J = 31.0 Hz), 122.6, 125.2 (q, J = 272 Hz), 124.9, 127.2 

(q, J = 5.6 Hz), 127.3, 127.4, 128.7, 132.8 (q, J = 1.9 Hz), 137.7, 

138.2, 147.2, 147.4; (7-position isomer) 51.5, 109.1 (q, J = 31.0 

Hz), 115.0, 123.0, 125.3 (q, J = 272 Hz), 124.8 (q, J = 5.6 Hz), 

128.1, 128.6, 129.6, 136.0, 139.6, 140.2, 144.8 (q, J = 1.9 Hz), 

147.4, 147.7; 
19

F NMR (368 MHz, CDCl3)  (5-position isomer) -

58.6; (7-position isomer) -55.2; IR (neat,  / cm
-1

) 3394, 3065, 

3032, 2926, 2856, 1613, 1577, 1525, 1503, 1454, 1388, 1359, 

1318, 1263, 1223, 1178, 1143, 1103, 1263, 1223, 1178, 1143, 

1103, 1031, 948, 816, 792, 735, 697; HRMS (ESI
+
) Calcd for 

C17H13F3N2Na ([M+Na]
+
) 325.0928, Found 325.0924. 

    N-(5-Trifluoromethylquinolin-8-yl)dibenzylamine (5c). 47% 

yield; yellow oil; Rf = 0.50 (hexane/ethyl acetate = 5/1); 
1
H 

NMR (400 MHz, CDCl3)  4.82 (s, 4H), 7.18-7.36 (m, 10H), 6.84 

(d, J = 8.1 Hz, 1H), 7.48 (dd, J = 9.0, 4.0 Hz, 1H), 7.61 (d, J = 8.1 

Hz, 1H), 8.43 (d, J = 9.0, 1.8 Hz, 1H), 8.90 (dd, J = 4.0, 1.8 Hz, 

1H); 
13

C NMR (125 MHz, CDCl3)  56.6, 114.5, 116.7 (q, J = 31.0 

Hz), 121.8, 124.8 (q, J = 272 Hz), 125.7 (q, J = 5.6 Hz), 126.1, 

127.0, 128.0, 128.3, 132.7 (q, J = 1.9 Hz), 138.3, 142.2, 147.3, 

150.6; 
19

F NMR (368 MHz, CDCl3)  -59.0; IR (neat,  / cm
-1

) 

3086, 3063, 3029, 2929, 2852, 1726, 1605, 1567, 1508, 1495, 

1453, 1365, 1324, 1219, 1180, 1096, 1074, 1044, 1029, 1008, 

956, 918, 821, 791, 735, 699; HRMS (ESI
+
) Calcd for 

C24H19F3N2Na ([M+Na]
+
) 415.1398, Found 415.1392. 

Trifluoromethylation of lamidoquinoline 1a in the presence of a 

radical scavenger.
 

A mixture of CuCl2 (0.60 mg, 6.25 mol, 5.0 mol%), 1-

trifluoromethyl-1,2-benziodoxol-3(1H)-one (2, 99.8 mg, 0.125 mmol, 
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1.0 equiv), and galvinoxy free radical (52.7 mg, 0.125 mmol, 1.0 

equiv) was added to a solution of N-(8-quinolinyl)pivalamide (1a, 

28.6 mg, 0.125 mmol, 1.0 equiv) in 1,2-dichloroethane (1.25 mL) in 

a sealed tube. The mixture is then stirred at 25 ºC for 18 h. 

Trifluoromethylated product 3a was not detected by 
1
H NMR.

 

Deprotection of trifluoromethylated product 3a.
21 

To a solution of N-(5-(trifluoromethyl)quinolin-8-yl)pivalamide 

(3a, 59.2 mg, 0.200 mmol) in THF (1.0 mL), conc. HCl (0.50 mL) 

was added and the mixture was refluxed for 18 h. The mixture 

was cooled to room temperature and then aq. NaHCO3 (10.0 

mL) and ethyl acetate (10.0 mL) were added, and the mixture 

was extracted with ethyl acetate (3×10 mL). The organic layer 

was dried over anhydrous Na2SO4, filtered, and concentrated 

under reduced pressure. The product was isolated by column 

chromatography on silica gel (hexane/ethyl acetate = 10/1) to 

give 5a (29.7mg, 70% yield). 
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A rare example of C-H trifluoromethylation at the remote position of 8-aminoquinoline derivatives 

was realized by a CuCl catalyst/Togni reagent system. 
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