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Abstract

A green and highly efficient approach for the synthesis of aminonaphthols via ionic liquid
1-butyl-3-carboxymethyl benzotriazole trifluoroacetate catalyzed three component condensation
recation of -naphthols, aromatic aldehydes and amines under solvent-free conditions has been
reported. The catalyst ionic liquid can be easily recycled and reused for at least five cycles without
obvious loss of catalytic activity.
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TR, BEEZEME) AT R g, wf LRAE HIV & ABEIH] . iR L%
PR A BTIARSE 2P 1] [2] [3]. DRIML, ZRUAEVIN G RZ B AR 2 R,

B-Z5 M) 75 A ROk (1) = 4H 9y A IR S A IR R 25 0 Ak S WK A 30 42 2 — .« p-TSA [4] FeCl3-SiO,
[S1H 1, [61554F Ay b Ak 77 U B T iZ RO, T8 R X 75 2 A AE SR A & AT« R I [ KA
R R IR AL B FRAR(ILs) A ZRVR AR . BRIEAR. AIPEER R . #ivE e P L AN R S5
A HLA AT CA5 2192 B [7] [8] [9] [10] [11]. Ruoho ML [12]13KIE T B T AR [ TEBSA][HSO,]
1 B-ZE My J5 A WA 1) = 2B 0 4 6 SORE, 707 380 73%~90%. 9 | =& AL ML &M 1) & T,
AR ALERTI & A% 2B ST Fe 3Rt _E[13], TR T EWAAM T B TR 1-7 -3 3L
H=M =R AR ML p-ZEWy . S EHFRARL = RN T, AT — RINBIREMEY, 7Y
N 8T%~99%. [FIHT 5 %% T BT A0 7RI A0 P14 FH A8UR
2. SRS
2.1 SEERYEE R

2 EATRE A GF254 RS AN 300-400 H AL E Mk (F Sl retb T ). ZF-2 B = F 4 4MY, Varian
inova-400 B K LRI (400 MHz), Ffi-t BiichiB-560 %% &4, 4% [H Bruker Equinox 55 ZL4MGi 4% (KBr
JE). BT BAR S e i o i all, TR &AL R
22. BT RIEHER

BTAR 1-T RE-3- R IR I =M = 5 2 R R 1 A i =X 1 BT 4 0.20 mol (1 1-T SR =M
0.24 mol f] 1-5 ZFRAE 90 CHii Pk 36 h, AWHIE =, F ZBFRAEN(V:V = 2:1, 3 x 20 mL)JE& %7
RIPATR R G A, HhIE, FTAFFEATE 90°C F 25T 10 h, RIFFEML 1- T 2E-3-R I AL R I =,
FIafE A, JEst: 148°C~149°C.

EER T, K 0.012 mol =4 LML INE] 0.01 mol &4k 1- T 3-3- R F I I =merh, TR
% 80°C IR 48 h, RN EMBA, e B =M, HARWTE 90°C FH~ T/ 10 h, BIf5
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Scheme 1. The synthesis of ionic liquid[C,O0,BBTA][TFA]
X 1. BTRIF[C,0,BBTAI[TFA]HIA K

BT 1- T 2E-3- 1 R AROF =1k = S Z R 25 [C,0,BBTA][TFA].
23. BN E RS

AW da-4s G RN 2 Fios. K B-Z5M(1 mmol). 5 7R (1 mmol). (1.2 mmol) Al & - A i
A7) 1- T HE-3- 12 H L 2R I = W =55 £ 2 #5.(15 mol%) VR & W 7E TGV R 46440 125°CHidE = M 10 min.
45 R G A A R, N 2R ZBEFI/K(V:V =1:2, 3 x 15 mL)AEHL/> B85, S WA oK BR B AN T8,
REUERR LBREREN, HEPR 2R 2HG, RARMGAEENT BRI BRI . A IS4 TH NMR, °C
NMR, IR 1 MS #1iF .

KA A PR T

BT WAA[C,0,BBTA][TFA]: #8ififk; [C,0,BBTA][TFA]: 'H NMR (400 MHz, DMSO) 5:8.79-8.24
(m, 3H), 8.06-7.96 (m, 2H), 5.93 (s, 2H), 5.08 (t, J = 7.1 Hz, 2H), 2.06-1.99 (m, 2H), 1.39-1.31 (m, 2H), 0.93 (t,
J =7.4 Hz, 3H), *C NMR (100 MHz, DMSO) 5:166.26 134.99, 134.22, 131.13, 130.80, 120.96, 117.76, 114.22,
113.85, 52.66, 51.09, 30.27, 18.81, 13.09. IR (KBr, v/cm-1): 3106, 2967, 2940, 2879, 2511, 1738, 1505, 1471,
1364, 1190, 1141, 1029, 754, 718, 643, 599. ESI-MS: m/z (%) = 234.1 (100%) [M + H] *.

Af: [E A, 'H NMR (400 MHz, DMSO) 8: 10.29 (s, 1H), 8.98 (d, J = 8.7 Hz, 1H), 8.07 (d, J = 8.6 Hz,
1H), 7.87-7.78 (m, 4H), 7.55-7.45 (m, 4H), 7.28 (dt, J = 8.6, 6.1 Hz, 3H), 7.08 (s, 1H), 7.01 (t, J = 8.8 Hz, 2H),
2.13 (d, J = 7.9 Hz, 6H)."*C NMR (100 MHz, DMSO) &: 165.43, 139.23, 135.65, 152.96,134.29, 132.19,131.28,
129.10, 128.48, 128.41, 128.24, 127.50, 126.97, 126.58, 123.86, 122.64, 122.54, 118.61, 118.40, 48.97, 19.50,
18.83. IR (KBr, v/cm-1): 3422, 3066, 1627, 1569, 1535, 1344, 1270, 820. ESI-MS: m/z (%) = 382.1 (100%) [M
+H]".

4h: [EE A, 'H NMR (400 MHz, DMSO) 8: 10.32 (s, 1H), 9.01 (d, J = 8.6 Hz, 1H), 8.09 (d, J = 8.7 Hz,
1H), 7.89-7.79 (m, 4H), 7.55-7.45 (m, 4H), 7.32-7.24 (m, 3H), 7.18-7.13 (m, 2H), 7.04 (dd, J = 19.9, 7.6 Hz,
2H), 2.22 (s, 3H).*C NMR (100 MHz, DMS0)3: 165.52, 153.02, 141.85, 137.07, 134.22, 132.20, 131.30,
129.20, 128.50, 128.41, 128.25, 128.01, 127.16, 127.02, 126.88, 126.63, 123.55, 122.56, 118.59, 118.31,
49.08,21.07. IR (KBr, vicm™): 3411, 3059, 1628, 1571, 1539, 1351, 1275, 821. ESI-MS: m/z (%) = 368.1
(100%) [M + H] ™.
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1 2 3 4a-4s
Scheme 2. The synthesis of amino naphthol compounds
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Table 1. Optimization of reaction conditions®
1 RREHHHL
Ph_ _HNCOPh
OH o} o)
okt o, AT SN
2 Temp., solvent-free
1 2a 3a 4a
Entry Catalyst (mol%) Time (min) Temperature ('C) Yield (%)°

1 [C,0.BBTA][TFA] (15) 10 25 NR
2 [C.0.BBTA][TFA] (15) 10 60 27
3 [C.0.BBTA][TFA] (15) 10 80 38
4 [C,0.BBTA][TFA] (15) 10 100 73
5 [C.0.BBTA][TFA] (15) 10 125 87
6 [C.0.BBTA][TFA] (15) 10 140 87
7 - 10 125 NR
8 [C:0,BBTA][TFA] (1) 10 125 43
9 [C.0.BBTA][TFA] (5) 10 125 73
10 [C,0,BBTA][TFA] (10) 10 125 81
11 [C.0,BBTA][TFA] (20) 10 125 85
12 [C.0.BBTA][TFA] (15) 1 125 NR
13 [C.0.BBTA][TFA] (15) 25 125 49
14 [C,0.BBTA][TFA] (15) 5 125 73
15 [C,0.BBTA][TFA] (15) 75 125 78
16 [C.0.BBTA][TFA] (15) 15 125 81
17 [C.0.BBTA][TFA] (15) 20 125 82

SRR B-ZEMY(1 mmol), ZEHEE(L mmol), K HELRL(L.2 mmol), fEIEHI[C,0BBTA][TFA] FE#. 4B,

I (1) S B SCR B UF (72 1, entry 5), IGJE RS iR BE PR P R ARFEAAS . IR, B8R T AR B
JNAR ZRIIFZIE (72 1, entries 5, 7-11), KIEATTIEIH EA 15 mol%Et =4 7= 2 i =i o 87%. 24 R Btk &
AT, OB TCVERAT . e, AT ORI [ EAT T % (2 1, entries 5, 12-17), 45K
PESRES TR] 2 10 mine PRIk, SOt s&AF N A HI[C,0,.BBTA][TFAIH &4 15 mol%, oAl
fFF 125°C 3 10 min.
3.2. RIEEMMR
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W EAE A T RS R R R ], ARRIRI K 2 5 N, BL 87%~99% I 2 45 A B 1) 2 2
ZEMF=Y(E 2, entries da-4s). LTERG . ARG AR 2K H L S 5 [ N 1 RE45 B4 Nl 4 31,
FH N FEH 7= 20 86%~99% (7 2, entries 4n-4s). (K, B 7K 1- T 35-3-3 R IE - =M = 2R 2k
A R HEZE AL & ) B A IR I 1 SR & 1

3.3. BFRIEEIAERAY

T BT R E R AT EIME AT, DIRASCEL B-25 My, 2% A 4 R I (0 = 270 B
B, PR N LT B TR 1- 7T 5-3-38 8 0F =M = SRR ER I IME I RCR . BTy
Bt R RNLGTR A B KHBE R K, BoRa i s TREEE, SR E s, TTE
BT T A, W 1 Arm, B 1-T 36-3-38 LR F =M =S LR EL T 3A (AT 5
e AT RE DRAFRLLTF LS 1, R B T A B A I 8CR

Table 2. Research of substrate scope®

2 R E SR

R,_ _HNCOR,
OH . j\ . j\ 15 Moo [C,0,BBTA|[TFA] I i OH
Ry” ~H Ry~ “NH, 125 °C, solventfree OO
1 2 3 4a-4s
Entry R: R, Yields (%)° M (€)

Found Reported (lit.)
4a CsHs CeHs 87 240-241 238-240 [13]
4b 2-Cl-CgHq4 CeHs 95 283-284 284-285 [14]
4c 2, 4-(Cl),-CoHs CeHs 96 262-264 262-263 [14]
4d 2-Br-C¢H, CsHs 92 228-229 228-230 [15]
4e 3-NO,-CeHy CsHs 89 241-243 240-242 [16]
4f 3, 4-(Me),-CgHs CeHs 94 248-249
49 3-MeO-CgH, CeHs 91 214-215 214-216 [17]
4h 3- Me-CgH3 CeHs 86 235-237
4i 2-Cl-CgHq4 CHs; 99 205-207 206-208 [14]
4 2, 4-(Cl),-CoHs CHs 99 203-204 201-203 [18]
4k 3-Br-C¢H, CH3 86 250-251 250-252 [19]
41 3-F-C¢Hq CH3 96 247-249 248-249 [20]
4m 4-NO,-CgH, CHs; 99 223-224 222-223 [17]
4n CeHs CH,=CH 98 255-257 255-256 [23]
40 4-NO,-CgH, CH,=CH 95 222-223 223-225 [21]
4p 4-Me-CgH,4 CH,=CH 99 215-216 214-216 [21]
4q 4-MeO-CgH, CH,=CH 99 219-220 220-222 [19]
4r 3-NO,-CeHy NH; 90 190-192 191-193 [16]
4s 4-NO,-CeHy NH; 99 184-186 186-188 [22]

S RPAA: B2 (L mmol), (L mmol), (1.2 mmol), #E4L7TI[C.0.BBTA][TFA] (15 mol%), JLi&#IZ T, 125°C, 10 min,
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Figure 1. Recycling research of ionic liquid [C,0,BBTA][TFA]
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