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A Facile and Efficient Synthesis of 2-Amino-6-methyl-4-
aryltetrahydronaphthalene Derivatives
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Abstract A facile and efficient synthesis of novel 2-amino-6-methyl-4-aryltetrahydronaphthalene derivatives by the reaction
of aromatic aldehydes, 4-methylcyclohexanone, and malononitrile in the presence of NaOH and 95% EtOH is reported. This
protocol has the advantages of shorter reaction time, mild conditions, and easy work-up. The products were identified by 'H
NMR, IR and HRMS techniques. The reported method is the efficient approach for the synthesis of these compounds.
Keywords tetrahydronaphthalene; 4-methylcyclohexanone; malononitrile; multicomponent reaction
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Figure 1 2,6-Dicarbonitrileaniline derivative
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4a: Ar=CgHs, 4b: Ar=4-CIC¢H,, 4c: Ar=4-BrCeHs, 4d: Ar=
4-CH;CgH4, 4e: Ar=3,4-(CH;),CeHs, 4f: Ar=2,5-(CH30),CeH3, 49:
Ar=3,4-Cl,C¢Hs, 4h: Ar=3-CH;0-4-HOC¢H3
5a: Ar = 2,4-Cl,C¢Hs, 5b: Ar = 3,4-(CH;0),C¢Hs, 5c: Ar =
3,4-OCH,0C¢H3, 5d: Ar=3,4,5-(CH30)5CsH.

Bruker-400 MHz YR 4R 400 2, DMSO-ds J¥%57,
TMS W AR; 1543 #50i% K A Bruker micrOTOF-Q-II
Sy G e . B AR D A pr Al ek AR 4l A
[IESZX A
12 2-5E8A4-FE--REMNSUEMTEIESK

758 (1 mmol), 4-FFIL (1 mmol), N M (2.5
mmol), NaOH (0.5 mmol)Fl 95% Z (10 mL)J#E 50 mL
R, SN2 30 min, TLC K je 3 3EFE,
TN HCL KB (5%) R, JTAKPEE R, ok, [k
=] 95% EtOH Hgh it T4, o talilfk 4 25 5.

2- R He-6- 1 e -4- 2K 3 -5,6,7,8- DU A 25 -1,3- - H1 Jif
(4a): FOEAR, 77 80%. m.p. 242~243 C; 'H NMR
(400 MHz, DMSO-dy) &: 0.86 (d, J=6.4 Hz, 3H, CH;),
1.24~1.35 (m, 1H, CH), 1.59~1.62 (m, 1H, CH), 1.82~
1.89 (m, 2H, CH,), 2.16 (dd, J=3.6, 4.0 Hz, 1H, CH),
2.78~2.87 (m, 1H, CH), 2.94~2.98 (m, 1H, CH), 6.42 (s,
2H, NH,), 7.24~7.28 (m, 2H, ArH), 7.45~7.53 (m, 3H,
ArH); IR (KBr) v: 3454, 3233, 2953, 2925, 2868, 2217,
1632, 1566, 1542, 1522, 1508, 1496, 1473, 1457, 1417,
1397, 1374, 1331, 1275, 1253, 1275, 1232, 782, 716, 699,
519 cm '. HRMS caled for C;oH;;N;Na [M+ Na] ":
310.1320, found 310.1365.

2-F e -4-(4-F R KL )-6- FH KE-5,6,7,8- DU A 25 -1,3-
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G (4b): BEOEAR, 775 75%. mp. 212~214 C; 'H
NMR (400 MHz, DMSO-d) J: 0.88 (d, J=6.4 Hz, 3H,
CH3), 1.25~1.35 (m, 1H, CH), 1.61~1.63 (m, 1H, CH),
1.83~1.92 (m, 2H, CH,), 2.09~2.18 (m, 1H, CH), 2.78~
2.87 (m, 1H, CH), 2.93~2.99 (m, 1H, CH), 6.47 (s, 2H,
NH,), 7.26 (t, J=8.8 Hz, 2H, ArH), 7.72 (t, J=8.8 Hz, 2H,
ArH); IR (KBr) v: 3435, 3326, 3233, 2217, 1697, 1682,
1669, 1651, 1635, 1616, 1592, 1574, 1567, 1558, 1540,
1520, 1506, 1490, 1472, 1456, 1435, 1435, 1417, 1394,
1279, 1252, 1233, 1010 cm™'. HRMS caled for CoH,,CIN;
[M+H]": 322.1111, found 322.1117.

2-F e -4-(4- IR K KL )-6- F 5E-5,6,7,8- DU A 25 -1,3-
H G (de): LA, P25 81%. m.p. 248~250 C; 'H
NMR (400 MHz, DMSO-d) J: 0.87 (d, J=6.4 Hz, 3H,
CH3), 1.24~1.34 (m, 1H, CH), 1.61~1.62 (m, 1H, CH),
1.82~1.89 (m, 2H, CH,), 2.09~2.18 (m, 1H, CH), 2.78~
2.87 (m, 1H, CH), 2.89~2.98 (m, 1H, CH), 6.47 (s, 2H,
NH,), 7.25 (t, J=8.0 Hz, 2H, ArH), 7.71 (t, J=8.0 Hz, 2H,
ArH); IR (KBr) v: 3456, 3354, 3233, 2217, 1698, 1683,
1645, 1595, 1567, 1558, 1541, 1520, 1507, 1496, 1473,
1456, 1436, 1417, 1396, 1279, 1089 cm™'. HRMS calcd
for C1oH;7BrN; [M+H]: 366.0606, found 366.0595.

2-5 F-6- FH -4 H 2K 3E-5,6,7 8- DU A Z5-1,3- — H

i (4d): O AE, PR 72%. mp. 275~276 C; 'H
NMR (400 MHz, DMSO-d) o: 0.87 (d, J=6.4 Hz, 3H,
CH;), 1.25~1.35 (m, 1H, CH), 1.56~1.65 (m, 1H, CH),
1.83~1.92 (m, 2H, CH,), 2.18 (dd, J=3.6, 4.0 Hz, 1H,
CH), 2.38 (s, 3H, CH3), 2.78~2.87 (m, 1H, CH), 2.93~
2.98 (m, 1H, CH), 6.40 (s, 2H, NH,), 7.15 (t, J=8.8 Hz,
2H, ArH), 7.31 (t, J=8.8 Hz, 2H, ArH); IR (KBr) v: 3475,
3353, 3232, 2951, 2926, 2889, 2870, 2213, 1633, 1565,
1541, 1517, 1508, 1497, 1489, 1472, 1456, 1416, 1379,
1296, 1280, 1249, 1234, 1190, 1155, 821, 742 cm .
HRMS caled for C,0HoN3Na [M+Na]": 324.1477, found
324.1497.

2- He-4-(3,4- - FIRHL)-6-F H-5,6,7,8- DA 25-1,3-
W (4e): FOELE, 77K 80%. mp. 190~192 C; 'H
NMR (400 MHz, DMSO-dy) 6: 0.87 (dd, J=2.8, 6.4 Hz,
3H, CHj), 1.24~1.35 (m, 1H, CH), 1.59~1.64 (m, 1H,
CH), 1.82~1.92 (m, 2H, CH,), 2.16~2.22 (m, 1H, CH),
2.27 (s, 3H, CH3), 2.29 (s, 3H, CH;), 2.78~2.87 (m, 1H,
CH), 2.93~2.99 (m, 1H, CH,), 6.36 (s, 2H, NH,), 6.94~
7.04 (m, 2H, ArH), 7.26 (t, J=7.2 Hz, 1H, ArH); IR (KBr)
v: 3436, 3335, 2207, 1682, 1697, 1669, 1651, 1645, 1615,
1574, 1567, 1539, 1532, 1519, 1496, 1488, 1472, 1463,
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1456, 1435, 1417, 1395 cm . HRMS caled for Cy Hy-
N;Na [M+Na]": 338.1633, found 338.1630.

2-%8 3 -4-(2,5- — WA R L )-6- 1 3 -5,6,7,8- DU A
Z5-1,3- - HiG4f): saEfk, 772 76%. mp. 179.8~
179.9 “C; '"H NMR (400 MHz, DMSO-d;) : 0.87 (d, J=
6.4 Hz, 3H, CH;), 1.23~1.34 (m, 1H, CH), 1.59~1.65 (m,
1H, CH), 1.71~1.91 (m, 2H, CH,), 2.06~2.26 (m, 1H,
CH), 2.80~2.97 (m, 2H, CH,), 3.68 (s, 3H, OCHj3), 3.73
(s, 3H, OCH3), 6.37 (s, 2H, NH,), 6.68 (dd, J=2.8, 12.8
Hz, 1H, ArH), 6.99~7.02 (m, 1H, ArH), 7.08~7.12 (m,
1H, ArH); IR (KBr) v: 3435, 3325, 3223, 2217, 1697,
1682, 1669, 1651, 1645, 1615, 1575, 1567, 1557, 1519,
1489, 1472, 1456, 1435, 1418, 1404, 1279, 1225, 1044
cm '. HRMS caled for CyHyN3;NaO, [M + Na] ©:
370.1531, found 370.1540.

2- B H-4-(3,4- E A HL)-6- 1 H-5,6,7,8-PU A Z5-1,3-
T H(4g): s, P2E 77%. mp. 217~219 C; 'H
NMR (400 MHz, DMSO-d) 6: 0.89 (dd, J=2.0, 6.4 Hz,
3H, CHj), 1.23~1.27 (m, 1H, CH), 1.60~1.64 (m, 1H,
CH), 1.83~1.90 (m, 2H, CH), 2.13~2.19 (m, 1H, CH),
2.75~2.87 (m, 1H, CH), 2.94~2.99 (m, 1H, CH), 6.54 (s,
2H, NH,), 7.29~7.35 (m, 1H, ArH), 7.68 (dd, J=2.0, 6.0
Hz, 1H, ArH), 7.79 (t, J=8.4 Hz, 1H, ArH); IR (KBr) v:
3444, 2217, 1697, 1682, 1651, 1634, 1615, 1574, 1557,
1539, 1519, 1505, 1495, 1487, 1471, 1463, 1455, 1435,
1417, 1379, 1279, 1280, 1251, 1234 cm™'. HRMS calcd
for C1oH,5C1L,N;Na [M+Na]*: 378.0541, found 378.0521.

2-%8 He-4-(4- 32 e -3- W AU R R G )-6- T KE-5,6,7,8- 1Y
A25-1,3- WG (4h): B A AR, 77 ER 70%. mup.
221.7~222.8 ‘C; '"H NMR (400 MHz, DMSO-dj) 5: 0.95
(d, J=6.4 Hz, 3H, CH3), 1.47~1.48 (m, 1H, CH), 1.63~
1.68 (m, 2H, CH,), 2.06~2.08 (m, 1H, CH), 2.20~2.21
(m, 1H, CH), 2.74~2.80 (m, 2H, CH,), 3.74 (s, 3H,
OCHs), 6.86 (d, J=8.4 Hz, 1H, ArH), 7.33 (d, J=8.4 Hz,
2H, ArH), 7.96 (s, 2H, NH,); IR (KBr) v: 3333, 3228,
3090, 2935, 2836, 2209, 1660, 1599, 1523, 1509, 1458,
1432, 1368, 1323, 1292, 1246, 1174, 1029, 974, 846, 799,
760, 694, 657, 556 cm '. HRMS caled for CaoH oN;O,:
333.1477, found 333.1508.

2- G H-4-(2,4- E R IE)-6- 1 FH -4a,5,6,7- DY & 25 -
1,3,3(4H)- =M ii(Sa): sk, =2 82%. m.p. 238~
239 ‘C; 'H NMR (400 MHz, DMSO-d;) &: 0.61 (q, J=
11.6 Hz, 1H, CH), 0.82 (d, J=6.0 Hz, 3H, CHj), 1.25~
1.29 (m, 1H, CH), 1.67~1.73 (m, 2H, CH,), 2.24~2.28
(m, 1H, CH), 2.91~2.97 (m, 1H, CH), 3.89 (d, J=12.4
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Hz, 1H, CH), 5.74~5.75 (m, 1H, CH), 7.46 (s, 2H, NH,),
7.67 (dd, J=2.4, 8.4 Hz, 1H, ArH), 7.80 (d, J=8.8 Hz,
1H, ArH), 7.84 (d, J=2.0 Hz, 1H, ArH); IR (KBr) v: 3445,
3368, 2960, 2929, 2906, 2880, 2855, 2832, 2388, 2285,
2217, 1646, 1632, 1619, 1590, 1576, 1558, 1541, 1521,
1508, 1476, 1457, 1389, 1262 cm '; HRMS calcd for
CaoH6CLNy: 382.0752, found 382.0731.

2- HE-4-(3,4- A RS -6- 1 -4a,5,6,7- DU A 25-
1,3,3(4H)-—=HJi5(5b): s A[EE, 7% 72%. m.p. 225~
227 “C; "H NMR (400 MHz, DMSO-dg) &: 0.61~0.68 (m,
1H, CH), 0.82 (d, J=6.0 Hz, 3H, CH;), 1.40~1.49 (m,
1H, CH), 1.63~1.74 (m, 2H, CH,), 2.24~2.28 (m, 1H,
CH), 2.81~2.91 (m, 1H, CH), 3.43 (t, J=12.4 Hz, 1H,
CH), 3.76 (s, 3H, OCHs), 3.80 (s, 3H, OCHj3), 5.69~5.71
(m, 1H, CH), 6.97 (s, 1H, ArH), 7.09~7.10 (m, 2H, ArH),
7.36 (s, 2H, NH,); IR (KBr) v: 3435, 3335, 3253, 3230,
3004, 2955, 2871, 2835, 2214, 1698, 1683, 1602, 1558,
1541, 1471, 1456, 1422, 1393, 1338, 1265, 1247, 1226,
1172, 1145, 1019, 817 cm™'; HRMS caled for C»,H,3N,0,
[M+H]": 375.1821, found 375.1829.

2- G Fe-4-(5-FK[d][1,3]10) 5% IR ) 3k )-6- FFF -
4a,5,6,7-V0 & Z5-1,3,3(4H)- = H 5 (5¢): FOEAK, P72
81%. m.p. 201~203 ‘C; '"H NMR (400 MHz, DMSO-dj)
5: 0.64 (q, J=11.6 Hz, 1H, CH), 0.83 (d, J=4.8 Hz, 3H,
CH3), 1.42~1.45 (m, 1H, CH), 1.62~1.69 (m, 2H, CH),
2.23~2.27 (m, 1H, CH), 2.73~2.84 (m, 1H, CH), 3.41~
3.49 (m, 1H, CH), 5.65~5.69 (m, 1H, CH), 6.08~6.13
(m, 2H, OCH,0), 6.87~6.97 (m, 1H, ArH), 7.02~7.10
(m, 2H, ArH), 7.37 (s, 2H, NH,); IR (KBr) v: 3398, 3349,
2208, 1679, 1652, 1648, 1638, 1601, 1558, 1541, 1506,
1492, 1456, 1448, 1396, 1263, 1250, 1041 cm '; HRMS
calcd for C,H sN4O,: 358.1430, found 358.1466.

2-%4 3 -6- F L -4-(3,4,5- = W4 K 3E)-44,5,6,7- VU &
%5-1,3.3(4H)- — H 5 (5d): H AR A, =2 82%. m.p.
226.2~227.6 ‘C; 1H NMR (400 MHz, DMSO-d) d: 0.70
(q, J=11.6 Hz, 1H, CH), 0.86 (d, J=8.4 Hz, 3H, CH;),
1.47~1.51 (m, 1H, CH), 1.64~1.73 (m, 2H, CH,), 2.24~
2.28 (m, 1H, CH), 2.88~2.94 (m, 1H, CH), 3.46 (t, J=
12.4 Hz, 1H, CH), 3.76 (s, 3H, OCHj3), 3.78 (s, 3H, OCH3),
3.81 (s, 3H, OCHj3), 5.70~5.72 (m, 1H, CH), 6.83 (s, 1H,
ArH), 6.87 (s, 1H, ArH), 7.37 (s, 2H, NH,); IR (KBr) v:
3350, 3352, 3224, 2211, 1698, 1683, 1669, 1615, 1595,
1575, 1568, 1558, 1540, 1508, 1489, 1466, 1456, 1428,
1418, 1395, 1375, 1332, 1251, 1155, 1129, 1008 cm ';
HRMS calcd for Co3H,N,O5: 404.1848, found 404.1892.
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2,6- R MR AW T B AV 2 EEPER,
HAM—HZ R 2 K0E, S SCHR0E T k28
WA RS, TR A BRI
Y25 RNV IIHREIEAZ W, BT 4-FRER O
Wi R AR A A R G5 R T 2,6- —F IR R IAL &1, AR
ATCAREHIE PR M« 2R OO 2 5 19 B AR IR 2 e
FVRIE B 75 3k 0] LLAR B 25 5 A5 B H bR 7= 4. fE ARG R
o, AR R CE A ) 5 iR R RO, FRAT]
¥ 4-FORH (L mmol)s 4-FEIA CUld(1 mmol)s
(2.5 mmol)Fl NaOH (0.5 mmol)¥& & )5 ZEMF Ak 4741
WFES, FRATTR IR N 0T BAEAT, (R 258K, AL 20%
WCRAZZF=4), 10 A R ) EN S 4-F0K PRI A I
AEE ), NTREAL HHT IR LAy AT 10 A s e B T TS
PRSI, AR B ICE R EA ARG A ROEHE. %
JEF] NaOH B2 3 AR, RATER: T80 =w
(7 95%CBE(10 mL)S B F s iy o AL m) o 21 [ Jee
P A S R e, W S AT, FRATT R I
30 min N RNV s SE AR, FRAE AN WS
ek, JEALFEIRAR RN T5% 07, T8 A% RS T
DS 22 A i = 4 IE A AT T () G540 2-28 5 -4-(4-5
ARHE)-6-H1HE-5,6,7,8- WA 25-1,3- — HIiE. JLABB ME 7 71
Letnsks S DU S5 2R T A R N, (H 45 FE4R
ANERAR, A O] DU ARG ), (R 235 L REAT
Lo A I R e, I8 B R, IRATE R IER T
95% LA Ay A J WL 1) 1 S 7).

BATZR T A BT 1) 07 86 N T ARG 7
%, AR T AL AT AR ARG A N ROV %
PR TE AT, BATRIUE RS . KRR A
RO S 8 P B &5 f 2 2-200-1,3- )
JE-4-5 I -6-F1 3E-5,6,7,8- WU A Z5 (da~4h) b 54, T4
34- T HUORHIEE . MRS 4 SRV, A S
da~4h [ E A TR, ENIHAREAE 6 5.70 B i
BH AR 2 I, XANEE 4a~4h 15 E T IRE
A B, R BITATE S RIE 0 O, AT X
—ANEAT AT A =) 2-5 FE-4- 5 He-6- HI 3 -
4a,5,6,7-WUAZ5-1,3,3(4H)- = H 5(5a~5d). /=¥ 5 tbr~
Y 4 Z—AEA MR ESE, foE SCHER[10] 0 KR,
BATVR I o RN FE AT R T = 05 i Ak, B EAFRATD

Chin. J. Org. Chem. 2013, 33, 648~651

© 2013 Chinese Chemical Society & SIOC, CAS

FEAS SN (R P B v B (R4 A N kAT, IR HE K T %
IS [, 35t DRk PR A FRATTAK SR AT 4 31 M S 1 0 i A
FEW). A SCHER[STI N Ul e B it R, AT 1453 T o
— AN AR, I HARTT T A IS, AR
[EAAE T e AT AR S N 5 14k, BT CAnT LAk
P S NZ A T RIACT =) 4 (R Rl =, U
TAS Y 4-FIEPR O 1) 45 40 ] ge A R T AR
SETTEA A =Y 4. WRDISFERE, XA RN H
5] R ()2 BB 2R AL Thrope-Ziegler SN, 3Ar]
XG4 5 58T m o H S oA, 452 AR 5L
il evG.

BATRH —8ik 2 Aoy RN, A8HE R T — &5
2-F e -4-J7 Hh-6- A VU S ZERT AE W), RSt e G
FAS [R)F DA SCHRRGE 19 777, FF HA I A& e &
DLSCHERHGE. ASCHFEE & 1,3- 5 E-2- 2 UL
PG PR A T — 48 i 42,
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