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Abstract:  Novel quinoline derivatives possessing a N1, N3, N3-trialkylpropane-1,3-diamine substituent 
at the 4-position have been synthesized in one or two steps from 4,7-dichloroquinoline and 4-chloro-7-
trifluoromethylquinoline.  Some of these derivatives showed significant potency and high selectivity 
against P. falciparum (FCR-3 strain). 
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1．はじめに 

キニーネやクロロキンなどのキノリン系抗マラリア剤が，長年にわたりマラリア化学療法の中核を担って

きた（Scheme 1）[1]。しかし，アルカロイド系抗マラリア剤に耐性を有するマラリア原虫（P.falciparum）

の出現と蔓延により，これらアルカロイド系薬剤の効果は急速に低下している。このような耐性マラリア原

虫に対応すべく分子内のアミノアルキル側鎖を変えることにより，従来のマラリア剤の薬剤耐性を解消し，

より活性の高いアルカロイド系化合物を創り出そうという研究が盛んに行われている[1]。マラリア原虫は

赤血球内にあるヘモグロビンを自らの食胞に取り込み，ヘモグロビンのタンパク質部位であるグロビンを分

解してヘム（Fe(II)）を放出する。放出されたヘムは即座にヘマチン（Fe(III)）へと酸化され，マラリア原

虫を死に至らしめる酸化的ダメージとなる。これを回避するためマラリア原虫はヒスチジンに富むタンパク

質を合成し，それを放出することによりヘマチン（Fe(III)）を不溶性結晶のヘモゾイン（Fe(III)）に変換

する。ヘムを凝集してヘモゾインに変えるこの機構は，マラリア原虫特有の解毒機構である。アルカロイド

系抗マラリア剤は，キノリン環の平面的な芳香族基構造のπ-πスタッキングと水素結合によってヘムと結

びつき，有毒なヘムを無毒なヘモゾインに変換する過程を阻害すると考えられている。アルカロイド系抗マ

ラリア剤はマラリア原虫の食胞内に集まり，ヘムと相互作用することによって，ヘムからヘモゾインへの無

毒化機構を妨害してマラリア原虫に致死的なダメージを与えると考えられている。最近の研究では，クロロ

キンの側鎖をより短いエタンジアミン[2]やプロパンジアミン[3]で置換した短鎖クロロキン誘導体が，クロ

ロキン耐性種に対しても高い抗マラリア活性を示すことが明らかにされている（Scheme 2, 3）[2,3]。 
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Scheme 1  Quinoline antimalarial drugs possessing a various aminoalkyl group
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Scheme 2   Short chain chloroquine analogues A [2]
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Scheme 4  Synthesis of novel antimalarial N1-(7-substituted-quinoline-4-yl)-N1,N3,N3-trialkyl-
propane-1,3-diamines
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Table 1.  Synthesis of N1-(7-chloroquinoline-4-yl)-N1,N3-dimethylpropane-1,3-diamine 6a

Substratea Reaction time (h) Conv.(%) Yield of 6a (%)b Shape of 6a

8 72 97 89 pale yellow oil
a8 = 8 mmol, N1,N3-dimethylpropane-1,3-diamine = 40 mmol, t-BuOH (bp. 82¡C) = 40 ml.
bIsolated yield by SiO2 column chromathography.
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Table 2.  Synthesis of N1-(7-trißuoromethylquinoline-4-yl)-N1,N3-dimethylpropane-1,3-diamine 7a
Substratea Reaction time (h) Conv.(%) Yield of 7a (%)b Shape of 7a

9 30 93 91 yellow oil
a9 = 8 mmol, N1,N3-dimethylpropane-1,3-diamine = 40 mmol, t-BuOH (bp. 82¡C) = 40 ml.
bIsolated yield by SiO2 column chromathography.
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Table 3.  Synthesis of N1-(7-chloroquinoline-4-yl)-N1,N3,N3-trimethylpropane-1,3-diamine 6b

Substratea Reaction time (h) Conv.(%) Yield of 6b (%)b Shape of 6b

8 24 52 40 yellow oil
a8 = 2 mmol, N1,N1, N3-trimethylpropane-1,3-diamine = 6 mmol, t-BuOH (bp. 82¡C) = 10 ml.
bIsolated yield by SiO2 column chromathography.

Me

 4 



474位にN１,N３,N３-トリアルキルプロパン-1,3-ジアミン側鎖を有する新規キノリン類の合成と抗マラリア活性 5 

NF3C
+

Me
N
H

N
Me reßux (82¡C) / N2

t-BuOH
N

N

7bF3C

N
Me Me

Me

Cl

9
Table 4.  Synthesis of N1-(7-trißuoromethylquinoline-4-yl)-N1,N3,N3-trimethylpropane-1,3-diamine 7b

Substratea Reaction time (h) Conv.(%) Yield of 7b (%)b Shape of 7b

9 24 74 61 pale yellow oil
a9 = 2 mmol, N1,N1, N3-trimethylpropane-1,3-diamine = 6 mmol, t-BuOH (bp. 82¡C) = 10 ml.
bIsolated yield by SiO2 column chromathography.

Me

Table 5.  Synthesis of N1-(7-chloroquinoline-4-yl)-N1,N3,N3-trialkylpropane-1,3-diamines 6c-g

Substratea Reaction time (h) Conv.(%) Yield of 6 (%)b Shape of 6

2 100 6c: 68 yellow oil

a6a = 1.00 mmol, RI = 1.15-1.50 mmol, K2CO3 = 1.00 mmol, CH3CN (bp. 82°C) = 30 ml.
bIsolated yield by SiO2 column chromathography.
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R-I (mmol)

Et-I (1.15)

2 100 6d: 74 yellow oil6a Pr-I (1.15)
60 99 6e: 76 yellow oil6a i-Pr-I (1.50)

2 100 6f: 72 yellow oil6a Bu-I (1.15)

2 100 6g: 77 yellow oil6a Pen-I (1.15)
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Table 6.  Synthesis of N1-(7-trißuoromethylquinoline-4-yl)-N1,N3,N3-trialkylpropane-1,3-diamines 7c-g
Substratea Reaction time (h) Conv.(%) Yield of 6 (%)b Shape of 7

2 100 7c: 84 yellow oil

a7a = 1.00 mmol, RI = 1.15-1.50 mmol, K2CO3 = 1.00 mmol, CH3CN (bp. 82¡C) = 30 ml.
bIsolated yield by SiO2 column chromathography.
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7c: R = Et; 7d: R = Pr; 7e: R = i-Pr; 7f: R = Bu; 7g: R = Pen

7a

R-I (mmol)

Et-I (1.15)
2 100 7d: 88 yellow oil7a Pr-I (1.15)

60 99 7e: 76 yellow oil7a i-Pr-I (1.50)
2 100 7f: 91 yellow oil7a Bu-I (1.15)
2 100 7g: 85 yellow oil7a Pen-I (1.15)
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FM3AbP. falciparuma

EC50 (nM)

6a 92

Table 7.  In vitro antimalarial activity of aminoalkylquinolines  6-7 against P. falciparum (FCR-3 strain) 
and cytotoxicity against FM3A cells

700

Selectivityc

8
6b 25 11000 440
6c 94 6200 66
6d 90 6500 72
6e 56 5600 100
6f 84 6900 82
6g 69 4800 70

aChloroquine-sensitive (FCR-strain).  bMouse mammary tumor FM3A cells in culture as a control for 
mammalian cell cytotoxicity.  cSelectivity = EC50 value (FM3A) / EC50 value (P. falciparum).

compound

7a 112 1300 12
7b 25 18000 720
7c 490 6200 14
7d 370 4400 12
7e 450 3800 8
7f 270 3100 11
7g 530 4600 9

Chloroquine 18 32000 1780
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 C14H18ClN3 [M.W.263.7658], yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.38(bs, 1H, NH), 1.90(quintet, 2H, J = 7.0 Hz), 2.42 (s, 3H, N-Me), 2.62 (t, 2H, J = 
7.0 Hz), 2.99 (s, 3H, N-Me), 3.34 (t, 2H, J = 7.0 Hz), 6.80 (d, 1H, J = 5.4 Hz), 7.40 (dd, 1H, J = 8.9 Hz, 1.9 Hz), 7.97 (d, 
1H, J = 8.9 Hz), 8.01 (d, 1H, J = 1.9 Hz), 8.64 (d, 1H, J = 5,4 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm:27.54 (t, 1C), 36.45 (q, 1C), 40.96 (q, 1C), 49.50 (t, 1C), 53.93 (t, 1C), 108.50 (d, 
1C), 121.73 (s, 1C), 125.34 (d, 1C), 125.52 (d, 1C), 128.46 (d, 1C), 134.46 (s, 1C), 150.13 (s, 1C), 151.23 (d, 1C), 157.15 
(s, 1C). 
IR (neat) cm-1: 3285, 3120, 3100, 3040, 3005, 2990, 2940, 2910, 2865, 2830, 1608, 1570, 1508, 1490, 1477, 1453, 1433, 
1423, 1396, 1382, 1361, 1340, 1325, 1300, 1278, 1260, 1240, 1200, 1180, 1172, 1149, 1130, 1077, 1052, 1012, 987, 955, 
908, 866, 842, 830, 819, 794, 770, 747, 692, 653, 640. 

C15H20ClN3 [M.W.277.7924], yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.87(quintet, 2H, J = 7.3 Hz), 2.21 (s, 6H), 2.29 (t, 2H, J = 7.3 Hz), 2.98 (s, 3H), 3.31 
(t, 2H, J = 7.3 Hz), 6.79 (d, 1H, J = 5.4 Hz), 7.39 (dd, 1H, J = 8.9 Hz, 2.2 Hz), 7.98 (d, 1H, J = 8.9 Hz), 8.00 (d, 1H, J = 
2.2 Hz), 8.64 (d, 1H, J = 5.4 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 25.63 (t, 1C), 40.86 (q, 1C), 45.50 (q, 2C), 54.08 (t, 1C), 57.01 (t, 1C), 108.50 (d, 
1C), 121.78 (s, 1C), 125.30 (d, 1C), 125.63 (d, 1C), 128.53 (d, 1C), 134.47 (s, 1C), 150.21 (s, 1C), 151.28 (d, 1C), 157.21 
(s, 1C). 
IR (neat) cm-1: 3050, 2955, 2870, 2825, 2800, 2780, 2740, 1609, 1575, 1500, 1461, 1434, 1420, 1380, 1358, 1300, 1263, 
1238, 1224, 1214, 1180, 1133, 1100, 1079, 1041, 1013, 965, 943, 927, 880, 845, 824, 662, 632. 
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C16H22ClN3 [M.W.291.8190], yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.02 (t, 3H, J = 7.3 Hz), 1.88(quintet, 2H, J = 7.3 Hz), 2.19 (s, 3H, N-Me), 2.35 (q, 2H, 
J = 7.3 Hz), 2.39 (t, 2H, J = 7.3 Hz), 2.98 (s, 3H N-Me), 3.31 (t, 2H, J = 7.3 Hz), 6.79 (d, 1H, J = 5.1 Hz), 7.38 (dd, 1H, 
J = 8.9 Hz, 1.9 Hz), 7.99 (d, 1H, J = 8.9 Hz), 8.00 (d, 1H, J = 1.9 Hz), 8.64 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 12.27 (q, 1C), 25.29 (t, 1C), 40.72 (q, 1C), 41.51 (q, 1C), 51.36 (t, 1C), 54.04 (t, 1C), 
54.47 (t, 1C), 108.35 (d, 1C), 121.65 (s, 1C), 125.16 (d, 1C), 125.60 (d, 1C), 128.42 (d, 1C), 134.34 (s, 1C), 150.12 (s, 
1C), 151.20 (d, 1C), 157.11 (s, 1C). 
IR (neat) cm-1: 3067, 3030, 2969, 2840, 2792, 1605, 1573, 1498, 1469, 1432, 1417, 1378, 1297, 1220, 1180, 1129, 1096, 
1074, 1044, 945, 878, 822, 771, 630. 

C17H24ClN3 [M.W.305.8456], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.85 (t, 3H), 1.37-1.51 (m, 2H), 1.87 (quintet, 2H, J = 7.3 Hz), 2.19 (s, 3H, N-Me), 
2.25 (t, 2H, J = 7.3 Hz), 2.34 (t, 2H, J = 7.3 Hz), 2.99 (s, 3H N-Me), 3.32 (t, 2H, J = 7.3 Hz), 6.79 (d, 1H, J = 5.1 Hz), 
7.38 (dd, 1H, J = 9.2 Hz, 2.2 Hz), 7.99 (d, 1H, J = 9.2 Hz), 8.01 (d, 1H, J = 2.2 Hz), 8.64 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 11.86 (q, 1C), 20.40 (t, 1C), 25.23 (t, 1C), 40.72 (q, 1C), 42.16 (t, 1C), 54.00 (t, 1C), 
54.91 (t, 1C), 59.70 (t, 1C), 108.32 (d, 1C), 121.64 (s, 1C), 125.14 (d, 1C), 125.62 (d, 1C), 128.41 (d, 1C), 134.34 (s, 1C), 
150.12 (s, 1C), 151.18 (d, 1C), 157.11 (s, 1C). 
IR (neat) cm-1: 3067, 3030, 2969, 2840, 2792, 1605, 1573, 1498, 1469, 1432, 1417, 1378, 1297, 1220, 1180, 1129, 1096, 
1074, 1044, 945, 878, 822, 771, 630.

C17H24ClN3 [M.W.305.8456], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.95 (d, 6H, J = 7.3 Hz), 1.85 (quintet, 2H, J = 7.3 Hz), 2.17 (s, 3H, N-Me), 2.37 (t, 
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2H, J = 7.3 Hz), 2.76 (septet, 1H, J = 7.3 Hz), 2.98 (s, 3H N-Me), 3.31 (t, 2H, J = 7.3 Hz), 6.78 (d, 1H, J = 5.1 Hz), 7.38 
(dd, 1H, J = 9.2 Hz, 2.2 Hz), 7.98 (d, 1H, J = 9.2 Hz), 8.00 (d, 1H, J = 2.2 Hz), 8.63 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 17.75 (q, 2C), 25.88 (t, 1C), 36.71 (q, 1C), 40.77 (q, 1C), 50.46 (t, 1C), 53.32 (d, 1C), 
54.02 (t, 1C), 108.31 (d, 1C), 121.68 (s, 1C), 125.15 (d, 1C), 125.69 (d, 1C), 128.46 (d, 1C), 134.37 (s, 1C), 150.19 (s, 
1C), 151.22 (d, 1C), 157.20 (s, 1C). 
IR (neat) cm-1: 3066, 3030, 2964, 2838, 2871, 2844, 2978, 1605, 1573, 1498, 1460, 1432, 1417, 1378, 1296, 1220, 1129, 
1075, 1041, 940, 877, 822, 770, 630. 

C18H26ClN3 [M.W.319.8721], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.88 (t, 3H, J = 7.3 Hz), 1.19-1.45 (m, 4H), 1.87 (quintet, 2H, J = 7.3 Hz), 2.18 (s, 3H, 
N-Me), 2.27 (t, 2H, J = 7.3 Hz), 2.34 (t, 2H, J = 7.3 Hz), 2.99 (s, 3H N-Me), 3.32 (t, 2H, J = 7.3 Hz), 6.79 (d, 1H, J = 5.1 
Hz), 7.38 (dd, 1H, J = 9.2 Hz, 2.2 Hz), 7.98 (d, 1H, J = 9.2 Hz), 8.01 (d, 1H, J = 2.2 Hz), 8.64 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 14.06 (q, 1C), 20.62 (t, 1C), 25.25 (t, 1C), 29.45 (t, 1C), 40.74 (q, 1C), 42.17 (q, 1C), 
54.00 (t, 1C), 54.93 (t, 1C), 57.51 (t, 1C), 108.36 (d, 1C), 121.68 (s, 1C), 125.16 (d, 1C), 125.63 (d, 1C), 128.45 (d, 1C), 
134.36 (s, 1C), 150.15 (s, 1C), 151.21 (d, 1C), 157.13 (s, 1C). 
IR (neat) cm-1: 3068, 3030, 2955, 2870, 2792, 1606, 1573, 1498, 1461, 1432, 1417, 1378, 1297, 1234, 1198, 1128, 1096, 
1074, 1041, 941, 878, 822, 630. 

C19H28ClN3 [M.W.333.8987], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.87 (t, 3H, J = 7.3 Hz), 1.14-1.48 (m, 6H), 1.87 (quintet, 2H, J = 7.3 Hz), 2.19 (s, 3H, 
N-Me), 2.28 (t, 2H, J = 7.3 Hz), 2.35 (t, 2H, J = 7.3 Hz), 2.99 (s, 3H N-Me), 3.32 (t, 2H, J = 7.3 Hz), 6.79 (d, 1H, J = 5.1 
Hz), 7.39 (dd, 1H, J = 9.2 Hz, 2.2 Hz), 7.98 (d, 1H, J = 9.2 Hz), 8.01 (d, 1H, J = 2.2 Hz), 8.64 (d, 1H, J = 5.1 Hz). 
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13C-NMR (67.5 MHz, CDCl3) δppm: 14.08 (q, 1C), 22.62 (t, 1C), 25.27 (t, 1C), 27.00 (t, 1C), 29.66 (t, 1C), 40.77 (q, 1C), 
42.19 (q, 1C), 54.03 (t, 1C), 54.94 (t, 1C), 57.81 (t, 1C), 108.37 (d, 1C), 121.69 (s, 1C), 125.18 (d, 1C), 125.64 (d, 1C), 
128.47 (d, 1C), 134.37 (s, 1C), 150.17 (s, 1C), 151.23 (d, 1C), 157.15 (s, 1C). 
IR (neat) cm-1: 3068, 3030, 2953, 2931, 2858, 2792, 1606, 1573, 1498, 1466, 1432, 1417, 1378, 1297, 1234, 1128, 1074, 
1041, 944, 878, 822. 

C15H18F3N3 [M.W.297.3187], yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.12(bs, 1H, NH), 1.92(quintet, 2H, J = 7.0 Hz), 2.42 (s, 3H, N-Me), 2.63 (t, 2H, J = 
7.0 Hz), 3.02 (s, 3H, N-Me), 3.37 (t, 2H, J = 7.0 Hz), 6.89 (d, 1H, J = 5.1 Hz), 7.62 (d, 1H, J = 8.9 Hz), 8.16 (d, 1H, J = 
8.9 Hz), 8.32 (s, 1H), 8.73 (d, 1H, J = 5,1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm:27.47 (t, 1C), 36.36 (q, 1C), 40.91 (q, 1C), 49.41 (t, 1C), 53.87 (t, 1C), 109.64 (d, 
1C), 119.99 (d, 1C, JC-F(q) = 32.2 Hz), 123.83 (s, 1C, JC-F(q) = 270.5 Hz), 124.98 (s, 1C), 125.40 (d, 1C), 127.40 (d, 1C, JC-

F(q) = 4.5 Hz), 130.40 (s, 1C, JC-F(q) = 32.2 Hz), 148.69 (s, 1C), 151.49 (d, 1C), 156.92 (s, 1C). 
IR (neat) cm-1: 3040, 2955, 2870, 2800, 1583, 1517, 1462, 1440, 1422, 1387, 1327, 1298, 1213, 1205, 1200, 1167, 1134, 
1095, 1073, 1040, 950, 940, 907, 835, 684, 662, 638, 619, 610. 

C16H20F3N3 [M.W.311.3453], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.83-1.97(m, 2H), 2.21 (s, 6H), 2.31 (t, 2H, J = 7.3 Hz), 2.91 (s, 3H), 3.34 (t, 2H, J = 
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7.3 Hz), 6.89 (d, 1H, J = 5.1 Hz), 7.61 (dd, 1H, J = 8.9 Hz, 1.6 Hz), 8.17 (d, 1H, J = 8.9 Hz), 8.32 (d, 1H, J = 1.6 Hz), 8.72 
(d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 25.55 (t, 1C), 40.78 (q, 1C), 45.41 (q, 2C), 53.97 (t, 1C), 56.89 (t, 1C), 109.57 (d, 
1C), 119.90 (d, 1C, JC-F(q) = 2.8 Hz), 123.85 (s, 1C, JC-F(q) = 272.5 Hz), 124.98 (s, 1C, JC-F(q) = 1.1 Hz), 125.49 (d, 1C), 
127.39 (d, 1C, JC-F(q) = 4.5 H), 130.38 (s, 1C, JC-F(q) = 32.2 Hz), 148.70 (s, 1C), 151.48 (d, 1C), 156.97 (s, 1C). 
IR (neat) cm-1: 3050, 2955, 2875, 2825, 2800, 2780, 2740, 1582, 1515, 1462, 1443, 1422, 1386, 1327, 1298, 1223, 1220, 
1218, 1205, 1198, 1165, 1133, 1099, 1072, 1040, 1011, 967, 944, 870, 834, 715, 709, 700, 686, 662.

C17H22F3N3 [M.W.325.3719], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 1.02 (t, 3H, J = 7.3 Hz), 1.90(quintet, 2H, J = 7.3 Hz), 2.20 (s, 3H, N-Me), 2.36 (t, 2H, 
J = 7.3 Hz), 2.38 (q, 2H, J = 7.3 Hz), 3.02 (s, 3H N-Me), 3.35 (t, 2H, J = 7.3 Hz), 6.89 (d, 1H, J = 5.1 Hz), 7.61 (dd, 1H, 
J = 8.6 Hz, 1.4 Hz), 8.17 (d, 1H, J = 8.6 Hz), 8.32 (d, 1H, J = 1.4 Hz), 8.73 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 12.07 (q, 1C), 25.12 (t, 1C), 40.47 (q, 1C), 41.28 (q, 1C), 51.20 (t, 1C), 53.83 (t, 1C), 
54.25 (t, 1C), 109.29 (d, 1C), 119.62 (d, 1C, JC-F(q) = 3.3 Hz), 123.72 (s, 1C, JC-F(q) = 269.9 Hz), 124.78 (s, 1C, JC-F(q) = 1.1 
Hz), 125.72 (d, 1C), 127.20 (d, 1C, JC-F(q) = 3.8 Hz), 130.11 (s, 1C, JC-F(q) = 32.2 Hz), 148.53 (s, 1C), 151.30 (d, 1C), 156.78 
(s, 1C). 
IR (neat) cm-1: 3073, 3042, 2970, 2946, 2874, 2843, 2795, 1631, 1580, 1514, 1460, 1421, 1385, 1328, 1296, 1203, 1157, 
1127, 1096, 1068, 947, 902, 830, 740, 685. 
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C18H24F3N3 [M.W.339.3985], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.84 (t, 3H, J = 7.3 Hz), 1.35-1.51 (m, 2H), 1.88(quintet, 2H, J = 7.3 Hz), 2.19 (s, 3H, 
N-Me), 2.24 (t, 2H, J = 7.3 Hz), 2.35 (t, 2H, J = 7.3 Hz), 3.02 (s, 3H N-Me), 3.35 (t, 2H, J = 7.3 Hz), 6.88 (d, 1H, J = 5.1 
Hz), 7.61 (dd, 1H, J = 8.9 Hz, 1.6 Hz), 8.17 (d, 1H, J = 8.9 Hz), 8.32 (d, 1H, J = 1.6 Hz), 8.73 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 11.72 (q, 1C), 20.34 (t, 1C), 25.15 (t, 1C), 40.55 (q, 1C), 41.98 (q, 1C), 53.89 (t, 1C), 
54.80 (t, 1C), 59.60 (t, 1C), 109.36 (d, 1C), 119.69 (d, 1C, JC-F(q) = 3.4 Hz), 123.79 (s, 1C, JC-F(q) = 269.9 Hz), 124.75 (s, 
1C, JC-F(q) = 1.1 Hz), 125.48 (d, 1C), 127.28 (d, 1C, JC-F(q) = 4.5 Hz), 130.20 (s, 1C, JC-F(q) = 32.2 Hz), 148.62 (s, 1C), 151.38 
(d, 1C), 156.85 (s, 1C). 
IR (neat) cm-1: 3072, 3043, 2960, 2937, 2873, 2795, 1580, 1514, 1460, 1421, 1385, 1328, 1296, 1234, 1203, 1157, 1127, 
1096, 1068, 946, 902, 830, 740, 685. 

C18H24F3N3 [M.W.339.3985], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.95 (d, 6H, J = 6.8 Hz), 1.87 (quintet, 2H, J = 7.3 Hz), 2.18 (s, 3H, N-Me), 2.39 (t, 
2H, J = 7.3 Hz), 2.76 (septet, 1H, J = 6.8 Hz), 3.02 (s, 3H N-Me), 3.35 (t, 2H, J = 7.3 Hz), 6.88 (d, 1H, J = 5.1 Hz), 7.60 
(dd, 1H, J = 8.9 Hz, 1.6 Hz), 8.17 (d, 1H, J = 8.9 Hz), 8.32 (d, 1H, J = 1.6 Hz), 8.72 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 17.67 (q, 2C), 25.82 (t, 1C), 36.61 (q, 1C), 40.72 (q, 1C), 50.41 (t, 1C), 53.32 (d, 1C), 
53.94 (t, 1C), 109.40 (d, 1C), 119.78 (d, 1C, JC-F(q) = 3.3 Hz), 123.86 (s, 1C, JC-F(q) = 269.9 Hz), 124.93 (s, 1C, JC-F(q) = 1.1 
Hz), 125.57 (d, 1C), 127.39 (d, 1C, JC-F(q) = 4.5 Hz), 130.32 (s, 1C, JC-F(q) = 32.3 Hz), 148.73 (s, 1C), 151.46 (d, 1C), 156.97 
(s, 1C). 
IR (neat) cm-1: 3072, 3043, 2966, 2942, 2872, 2847, 2799, 1580, 1514, 1461, 1421, 1385, 1328, 1296, 1204, 1157, 1127, 
1068, 1039, 941, 902, 830, 740, 685.
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C19H26F3N3 [M.W.353.4250], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.87 (t, 3H, J = 7.3 Hz), 1.18-1.45 (m, 4H), 1.88(quintet, 2H, J = 7.3 Hz), 2.18 (s, 3H, 
N-Me), 2.27 (t, 2H, J = 7.3 Hz), 2.34 (t, 2H, J = 7.3 Hz), 3.02 (s, 3H N-Me), 3.35 (t, 2H, J = 7.3 Hz), 6.88 (d, 1H, J = 5.1 
Hz), 7.60 (dd, 1H, J = 8.9 Hz, 1.6 Hz), 8.16 (d, 1H, J = 8.9 Hz), 8.32 (d, 1H, J = 1.6 Hz), 8.73 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 13.87 (q, 1C), 20.48 (t, 1C), 25.13 (t, 1C), 29.35 (t, 1C), 40.49 (q, 1C), 41.98 (q, 1C), 
53.84 (t, 1C), 54.76 (t, 1C), 57.37 (t, 1C), 109.32 (d, 1C), 119.64 (d, 1C, JC-F(q) = 3.3 Hz), 123.77 (s, 1C, JC-F(q) = 269.9 Hz), 
124.82 (s, 1C, JC-F(q) = 1.1 Hz), 125.46 (d, 1C), 127.24 (d, 1C, JC-F(q) = 4.4 Hz), 130.17 (s, 1C, JC-F(q) = 32.2 Hz), 148.59 (s, 
1C), 151.33 (d, 1C), 156.82 (s, 1C). 
IR (neat) cm-1: 3072, 3043, 2960, 2937, 2873, 2795, 1580, 1514, 1460, 1421, 1385, 1328, 1296, 1234, 1203, 1157, 1127, 
1096, 1068, 946, 902, 830, 740, 685. 

C20H28F3N3 [M.W.367.4516], pale yellow oil  
1H-NMR (270 MHz, CDCl3) δppm: 0.86 (t, 3H, J = 7.3 Hz), 1.14-1.47 (m, 6H), 1.88(quintet, 2H, J = 7.3 Hz), 2.18 (s, 3H, 
N-Me), 2.27 (t, 2H, J = 7.3 Hz), 2.35 (t, 2H, J = 7.3 Hz), 3.02 (s, 3H N-Me), 3.35 (t, 2H, J = 7.3 Hz), 6.88 (d, 1H, J = 5.1 
Hz), 7.61 (dd, 1H, J = 8.9 Hz, 1.6 Hz), 8.17 (d, 1H, J = 8.9 Hz), 8.32 (d, 1H, J = 1.6 Hz), 8.73 (d, 1H, J = 5.1 Hz). 
13C-NMR (67.5 MHz, CDCl3) δppm: 13.87 (q, 1C), 22.43 (t, 1C), 25.11 (t, 1C), 26.87 (t, 1C), 29.49 (t, 1C), 40.49 (q, 1C), 
41.97 (q, 1C), 53.81 (t, 1C), 54.72 (t, 1C), 57.63 (t, 1C), 109.30 (d, 1C), 119.62 (d, 1C, JC-F(q) = 2.8 Hz), 123.77 (s, 1C, JC-

F(q) = 269.9 Hz), 124.80 (s, 1C, JC-F(q) = 1.1 Hz), 125.44 (d, 1C), 127.21 (d, 1C, JC-F(q) = 4.5 Hz), 130.13 (s, 1C, JC-F(q) = 32.2 
Hz), 148.59 (s, 1C), 151.31 (d, 1C), 156.80 (s, 1C). 
IR (neat) cm-1: 3072, 3042, 2955, 2933, 2859, 2794, 1580, 1514, 1460, 1421, 1385, 1328, 1296,  1204, 1157, 1128, 1068, 
946, 902, 830, 740, 685. 
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