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Synthesis of 2-Phenyl-2-benzoylquinazolin-4(1H)-one Derivatives in
lonic Liquids Catalyzed by lodine
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Abstract A green method for the synthesis of 2,3-dihydro-2-benzoyl-2-phenylquinazolin-4(1H)-one derivatives, is described
in high yields using ionic liquids as green media. The method involves a reaction of 2-aminobenzamide and benzil catalyzed
by iodine. The structure of the product 2-benzoyl-3-phenethyl-2-phenyl-2,3-dihydroquinazolin-4(1H)-one (3f) was confirmed

by X-ray diffraction analysis.

Keywords quinazolin-4(1H)-one; 2-aminobenzamide; benzil; ionic liquid; iodine

UEAESR, BT WA N S AL 2 R 9E N 2 2 — it
KABSZ B NATT L. Ry B 1A A B B vl AR g
i, T VAR N RN AR, & BH AR, A5,
PR A /NFI AT DA I S0 0, ZEA LA B, 17BN
Rt VA JTRAEAR 2 S s N AR B T 2 N A,
FHEaREAA R N A R NP Friedel-Crafts Jg W
Diels-Alder %1 Michael IELR 255, 7622384
s V2R 5 BIAR A g o L,

WA T A2 i — R EE N EY), B2 LY
FIZG BRI, 10 2-HOA v kb i A7 A= 40 B AT B I
PR YU L e R OAT IR 22 Sk i 3
A 7 I T T A0 e TR R I e R I R 1) e
WL BATREAA N L T B TR AN Akt
BT S5 R 2 R TR MR AT AR B, A SCHRGE & i A
Hoks 2RI 2 R IR A Y, AR R A T
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B, A RN 2,3- A -2- IR HE-2- 2K FH I vl e
Wk-4- 7T A2 40).
1 HREWHE

B FRAKBMIm]Br 1, K5 AR & FE IR B L ()R —
RHE L Q)M EERUEAE T, 80 C N JL/NY,
A DU P AR BRI N IR 2,3- A2 -2 2K R
SEVE EIR-4- 1 AT A2 3 (Eq. 1).

O o}
(o] R
| N
&NHR + Ph)gfph _2,©\)L Ph )
NH, o I H/;Ph
o

BATH 2-F 3E-N-TN 2R e (1a) Al K3 4 —
B PR S N kg 8, %6 e N A A AT AL TR IR (e 1), AE = i
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FAI80 “CJ NI RE TLC ASIHS % R I =4 3a; it W]
ASIINEFNZ SN ASGEREAT. INAEALF] 5 mol%fi,
FEi T AR =), 80 C NS R 1S (87 %).
DAAN [ () 85 790, 48 AN [ 1) K M B 25 1~ BT B 574
KNA R, R ILBMImIBr X 11X A 5 W ) 850 R A
BN AL T ) 31 10 A1 20 mol%, 3a 7= &3 A 1
88 . A5 A HLA ] THF 58 DMF H R = 5 A8 AH
MPAR. RV HG, 0] AR ZR I S R KT HY
FE), TSR Ik i R RT S RN AR L R
B 2SUEHT K, 80 CELAS T4 4 h, R Al {34l 2
TFAAE, IR N AR T 4 IRGR 2), )
3a (1177 IR F1(85%).
Rl RFESIET 3a 10 0mLH

Table 1 Synthetic results of 3a under different reaction condi-

tions
¥ WEIC I/mol% R U

1 r.t. — [BMIm]Br 0
2 80 — [BMIm]Br 0

3 r.t. 5 [BMIm]Br Trace
4 50 5 [BMIm]Br 58

5 80 5 [BMIm]Br 87
6 100 5 [BMIm]Br 87

7 80 5 [EMIm]Br 84

8 80 5 [PMIm]Br 85

9 80 5 [EMIm][BF,4] 80
10 80 5 [PMIm][BF,] 83
11 80 5 [BMIm][BF,] 83
12 80 10 [BMIm]Br 83
13 80 20 [BMIm]Br 85
14 Reflux 5 THF 67
15 80 5 DMF 79

N ZAT: 2 mL %7, 1a (0.178 g, 1.0 mmol)#1 2 (0.210 g, 1.05 mmol).
b BMIm g 1-7 3E-3- FIEBRMEEH 25 1, EMIm= 1-Z,3%-3- F 3R e 5 1
PMIm= 1-PJ5&-3- FUREBK LR 8 7. © 73 0 .
K2 EAAL R R 3a (5 s AL
Table 2 Synthetic results of 3a in recycled ionic liquids
RE 1 2 3 4
A 86 84 85 85

R G5 1 FHACAK IR S 2% A, AN [i) 408 2 25 245 PR Ik i
H2 SN, $5)75 380 I 11 1 AR -4 I = 0 (3 3). IR
(148 2 R e - N-JsU 7 B AR, iR 2 e
WA 2 75 G, B AR K, 5 n] DL 2R L
FEE. B IR, "H NMR A HRMS R 4EFTA =) 45,
I 54 3 (MEHIAVIE; 70 3 M4t X
SECATIH A AT IE(E 1),

TERRGE R 3F M asph &5 g v fey i i AR
B % 57 N(1), NQ2), C(1), C()M C(7)IF i, Jit
T C)M B IXANFH R 0.553 (4) A; IXANFTH 55 M4 B2
IR C16)~CQROBRKI A 68.1(1)° 5446
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3BT 3a~31 IR
Table 3 Synthetic Results of 3a~3l in ionic liquids”

Fr5 R BT PR PEEE Y%
1 n-Pr 8 3a 87
2 n-Bu 9 3b 90
3  PhCH, 7 3c 84
4  4-MeC¢H,CH, 8 3d 89
5  Furan-2-ylmethyl 10 3e 86
6  Ph(CH,), 6 3f 91
7  4-MeOC¢H4(CH,), 7 3g 90
8  4-MeCgHy 8 3h 83
9  4-FCgH, 9 3i 82
10 4-MeOCg¢H, 10 3j 84
11 4-i-PrC¢H, 9 3k 86
12 H 10 31 90

© 2014 Chinese Chemical Society & SIOC, CAS

¢ N ZAF: 2 mL [BMIm]Br, 1 (1.0 mmol), 2 (0.210g, 1.0 mmol)Fl I, (13
mg, 0.05 mmol). * 43 8577 %.

B 3 (R RS R ]
Figure 1 The crystal structure of product 3f

[FIZEFR CQR)~C(T)JLT-FAT, TR ik 4.12)%
L5 2R P I 66 R R 2 5 A R R R T B 1 T AR A A
70.(9)°H1 59.8(1)°.

FRAE 77 0 1) 45 by RN SCHRFR B, FeA 1IN A B 4
) Lewis R, T efedl 7+ M BRIE R Z LM 46 G KK,
LIRS A4 2 P I S R R e — ROUU B ) I s OB A, B

e Nk RN Eq. 2 Bos.
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2 it

BT — A R 2,3- A AL -2- 25 L0 - T H
W AR IBR -4 AT AR R e, B PR N AR

A HRMS FRAEIHL 51, b &4 36 it —0amnt X 4
LRATI o BT

3 ZEFESHS

3.1 U5k

P T E ] XT-5 BB AL 4AMeiER A
TENSOR 27 LT AME A E (KBr ), BB SIRE
%% ] Bruker AVANCE DPX-400 U RZREFILHRAI &,
DMSO-ds A, TMS HFER; s5> HE S /E Bruker-
micro-TOF-Q-MS JF A _Fill 5, X 52 A5 20 b7 4
Bruker APEX-IT 74 U [ 754X 33047
32 LWHE

T 50 mL FEIE I AR EA L (1) (1.0
mmol). —KFEZ (2) (0.210 g, 1.0 mmol). (13 mg,
0.05 mmol) M1 & T/ A [BMIm]Br (2 mL). $tkhnFA
80 CR¥F6~10h, AHIBZEEMA S mL K, T H]
FLa. ML 95% EtOH E 45 A2 L&Y) 3.

2,3- A AN-2- IR -2 2 I R -3- 1 P e kbR -4
fi(3a): m.p. 217~218 ‘C; '"H NMR (DMSO-ds, 400
MHz) 6: 0.46 (t, J=7.2 Hz, 3H, CH3), 0.72~0.82 (m, 1H,
CH), 0.98~1.07 (m, 1H, CH), 2.65~2.73 (m, 1H, CH),
3.55~3.63 (m, 1H, CH), 6.64~6.66 (m, 1H, ArH), 6.68~
6.72 (m, 1H, ArH), 7.13~7.18 (m, 1H, ArH), 7.33~7.37
(m, 2H, ArH), 7.50~7.54 (m, 4H, ArH), 7.61~7.65 (m,
3H, ArH), 7.67~7.70 (m, 2H, ArH), 8.02 (s, 1H, NH); IR
(KBr) v: 3312, 2983, 2960, 2934, 2873, 1684, 1627, 1585,
1507, 1486, 1465, 1449, 1439, 1392, 1361, 1320, 1262,
1228, 1184, 1177, 1155, 1084, 1067, 1028, 1007, 938, 865,
808, 761 cm™'. HRMS calcd for Co4H,,N,0,Na [M+Na]"
393.1579, found 393.1586.

2,3- A2 IR 2 DR I B -3 1E T s ek -4-
fii(3b): m.p. 210~212 ‘C; 'H NMR (DMSO-d;, 400
MHz) 6: 0.53 (t, J=7.2 Hz, 3H, CH3), 0.66~0.72 (m, 1H,
CH), 0.81~0.95 (m, 2H, CH,), 1.01~1.03 (m, 1H, CH),
2.67~2.76 (m, 1H, CH), 3.55~3.65 (m, 1H, CH), 6.64 (d,
J=8.0 Hz, 1H, ArH), 6.67~6.72 (m, 1H, ArH), 7.13~
7.18 (m, 1H, ArH), 7.33~7.37 (m, 2H, ArH), 7.50~7.55
(m, 4H, ArH), 7.61~7.65 (m, 3H, ArH), 7.67~7.69 (m,
2H, ArH), 8.02 (s, 1H, NH); IR (KBr) v: 3298, 2962, 2940,
2875, 1687, 1627, 1585, 1507, 1486, 1450, 1395, 1362,

1684 http://sioc-journal.cn/
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1324, 1313, 1228, 1180, 1168, 1154, 1070, 866, 814, 761
cm . HRMS caled for C,sHyN,O.Na [M + Na] *
407.1735, found 407.1750.

2,3- A2 IR 2- DR A B -3 s I R -4 ]
(3¢): m.p. 210~212 “C; '"H NMR (DMSO-ds, 400 MHz)
8:3.76 (d, J=16.0 Hz, 1H, CH), 5.25 (d, J=16.0 Hz, 1H,
CH), 6.67~6.69 (m, 1H, ArH), 6.70~6.75 (m, 3H, ArH),
7.01~7.04 (m, 3H, ArH), 7.17~7.19 (m, 1H, ArH),
7.27~7.31 (m, 2H, ArH), 7.32~7.39 (m, 3H, ArH),
7.45~749 (m, 2H, ArH), 7.51~7.53 (m, 1H, ArH),
7.65~7.67 (m, 2H, ArH), 7.68~7.71 (m, 1H, ArH), 8.12
(s, 1H, NH); IR (KBr) v: 3324, 3300, 3059, 3031, 2940,
1683, 1625, 1586, 1508, 1486, 1448, 1431, 1382, 1351,
1321, 1260, 1226, 1181, 1168, 1153, 968, 877, 866, 735
em ~'. HRMS caled for ChsHyN,O-Na [M + Na] *
441.1579, found 441.1582.

2,3- A -2-FRHE-2- T - 3-(4- P RE TR )i g
IH-4-Hd(3d): m.p. 188~189 °C; 'H NMR (DMSO-d;, 400
MHz) 0: 2.16 (s, 3H, CH3), 3.73 (d, J=16.0 Hz, 1H, CH),
5.18 (d, J=16.0 Hz, 1H, CH), 6.60 (d, J=7.6 Hz, 2H,
ArH), 6.67 (d, J=8.0 Hz, 1H, ArH), 6.71~6.74 (m, 1H,
ArH), 6.84 (d, J=8.0 Hz, 2H, ArH), 7.16~7.20 (m, 1H,
ArH), 7.30~7.35 (m, 4H, ArH), 7.38~7.42 (m, 1H, ArH),
7.48~7.53 (m, 3H, ArH), 7.64~7.69 (m, 3H, ArH), 8.11
(s, 1H, NH); *C NMR (DMSO-d,;, 100 MHz) J: 20.5,
46.8,83.7,114.2, 114.6, 118.1, 126.4, 127.7, 128.0, 128.2,
128.3, 129.2, 129.7, 130.0, 132.9, 133.3, 133.6, 134.8,
135.79, 135.83, 144.5, 164.2, 198.0; IR (KBr) v: 3287,
3060, 3026, 2925, 1687, 1631, 1616, 1579, 1510, 1487,
1448, 1430, 1385, 1347, 1319, 1301, 1265, 1225, 1182,
1157, 1119, 967, 890, 813, 759 c¢cm '. HRMS calcd for
CaoH,4N,O,Na [M+Na]" 455.1735, found 455.1740.

2,3- A -2- IR AR -2 IR P I -3 - (2 g Y ik ynds e
H-4-fd(3e): m.p. 244~246 C; 'H NMR (DMSO-d;, 400
MHz) 6: 3.84 (d, J=16.4 Hz, 1H, CH), 5.07 (d, J=16.4
Hz, 1H, CH), 5.48~5.49 (m, 1H, ArH), 6.11~6.12 (m,
1H, ArH), 6.66 (d, J=8.0 Hz, 1H, ArH), 6.70~6.74 (m,
1H, ArH), 7.16~7.20 (m, 1H, ArH), 7.26~7.27 (m, 1H,
ArH), 7.32~7.36 (m, 2H, ArH), 7.40~7.44 (m, 2H, ArH),
7.46~7.50 (m, 1H, ArH), 7.52~7.55 (m, 3H, ArH),
7.65~7.68 (m, 3H, ArH), 8.12 (s, 1H, NH); IR (KBr) v:
3304, 3095, 3057, 3038, 2933, 1678, 1632, 1509, 1501,
1486, 1448, 1420, 1389, 1375, 1328, 1276, 1226, 1183,
1167, 1145, 1118, 1073, 1029, 1009, 953, 928, 886, 871,
806, 759 cm™'. HRMS calcd for CasH,0N,03Na [M+Na]”

Chin. J. Org. Chem. 2014, 34, 1682~1686
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431.1372, found 431.1369.

2,3- A2 IR -2 DR I -3 O L s AR -4
fil (3f): m.p. 178~179 ‘C; 'H NMR (DMSO-ds, 400
MHz) 6: 1.93~2.00 (m, 1H, CH), 2.50~2.55 (m, 1H,
CH), 2.82~2.88 (m, 1H, CH), 3.72~3.79 (m, 1H, CH),
6.66~6.74 (m, 4H, ArH), 7.09~7.13 (m, 1H, ArH),
7.15~720 (m, 3H, ArH), 7.34~7.38 (m, 2H, ArH),
7.51~7.55 (m, 1H, ArH), 7.57~7.65 (m, 3H, ArH),
7.66~7.71 (m, 5H, ArH), 8.10 (s, 1H, NH); IR (KBr) v:
3311, 3059, 3026, 2942, 1686, 1636, 1615, 1578, 1509,
1488, 1449, 1435, 1385, 1355, 1333, 1315, 1277, 1225,
1180, 1156, 1119, 812, 753, 718 cm'. HRMS calcd for
C,oH24N,0,Na [M+Na]" 455.1735, found 455.1744.

2,3- A -2- IR 2- DR PR3- (4- FR AR R )
s W Db -4- B (3g): m.p. 206 ~ 208 C; 'H NMR
(DMSO-d, 400 MHz) J: 1.86~1.94 (m, 1H, CH), 2.41~
2.46 (m, 1H, CH), 2.78~2.86 (m, 1H, CH), 3.67~3.76
(m, 4H, CH+CH;0), 6.59 (d, J=8.4 Hz, 2H, ArH), 6.66
(d, J=8.0 Hz, 1H, ArH), 6.70~6.74 (m, 3H, ArH), 7.16~
7.20 (m, 1H, ArH), 7.36 (t, J=7.6 Hz, 2H, ArH), 7.51~
7.71 (m, 9H, ArH), 8.09 (s, 1H, NH); IR (KBr) v: 3345,
3060, 3030, 2951, 2935, 2913, 1686, 1634, 1615, 1505,
1487, 1447, 1386, 1360, 1324, 1310, 1248, 1223, 1178,
1120, 1031, 752, 717, 694 cm '. HRMS calcd for
C3oH6N,O3Na [M+Na]" 485.1841, found 485.1858.

2,3- A -2- IR -2 O PR I -3 - (4- PR RS DR s g
WHk-4-fi(3h): m.p. 228~230 °C; 'H NMR (DMSO-dq, 400
MHz) 6: 2.15 (s, 3H, CHj), 6.74~6.89 (m, 5H, ArH),
7.21~7.33 (m, 9H, ArH), 7.46~7.50 (m, 1H, ArH),
7.61~7.64 (m, 2H, ArH), 7.67~7.70 (m, 1H, ArH), 8.25
(s, 1H, NH); IR (KBr) v: 3270, 3059, 3034, 3001, 1682,
1630, 1609, 1579, 1513, 1485, 1449, 1371, 1339, 1227,
1179, 1157, 1107, 1025, 884, 841, 804, 755 cm™'. HRMS
caled for CyHyN,O, [M + HJ T 419.1760, found
419.1773.

2,3- A 2- IR -2 T I -3 (4- RN s s A B
4-Ji(3i): m.p. 228~230 ‘C; '"H NMR (DMSO-ds, 400
MHz) §: 6.75~7.01 (m, 5H, ArH), 7.23~7.34 (m, 9H,
ArH), 7.48~7.51 (m, 1H, ArH), 7.63 (d, J=7.6 Hz, 2H,
ArH), 7.69 (d, J=8.0 Hz, 1H, ArH), 8.33 (s, 1H, NH); IR
(KBr) v: 3328, 3071, 3035, 1681, 1638, 1615, 1575, 1506,
1484, 1446, 1364, 1272, 1222, 1186, 1151, 1091, 1017,
1003, 842, 813, 751 cm™'. HRMS calcd for Cp7H,0FN,0,
[M+H]" 421.1345, found 421.1333.

2,3- A A-2- IR -2 -8 F I RE -3-(4- AR Rk i

Chin. J. Org. Chem. 2014, 34, 1682~ 1686
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I4EbR-4-1 (3j): m.p. 222~223 °‘C; 'H NMR (DMSO-d,,
400 MHz) J: 3.63 (s, 3H, OCH3), 6.58~6.78 (m, 5H,
ArH), 7.21~7.33 (m, 9H, ArH), 7.46~7.50 (m, 1H, ArH),
7.62 (d, J=7.6 Hz, 2H, ArH), 7.68 (d, J=7.6 Hz, 1H,
ArH), 8.26 (s, 1H, NH); IR (KBr) v: 3262, 3059, 3002,
2934, 2837, 1697, 1634, 1611, 1582, 1511, 1485, 1450,
1368, 1295, 1247, 1227, 1182, 1157, 1105, 1030, 833, 813,
755 cm~'. HRMS caled for CsH»N,O3Na [M+Na]™
457.1528, found 457.1526.

2,3- A -2- IR -2 DR R R I3 (4- e PN A )
M4k -4- M (3K): m.p. 210~213 °C; 'H NMR (DMSO-d,
400 MHz) ¢6: 1.07 (dd, J=6.8, 2.4 Hz, 6H, 2CHj3), 2.68~
2.76 (m, 1H, CH), 6.74~6.78 (m, 2H, ArH), 6.93~6.95
(m, 3H, ArH), 7.21~7.32 (m, 9H, ArH), 7.47 (d, J=7.6
Hz, 1H, ArH), 7.63 (d, J=7.6 Hz, 2H, ArH), 7.69 (d, J=
7.6 Hz, 1H, ArH), 8.29 (s, 1H, NH); IR (KBr) v: 3300,
3061, 3037, 2962, 2924, 1696, 1649, 1613, 1580, 1499,
1485, 1449, 1417, 1360, 1270, 1233, 1181, 1160, 1100,
1083, 1050, 1026, 1006, 966, 884, 845, 833, 812, 757
cm . HRMS caled for Cs;HyN,O.Na [M + Na] *
469.1892, found 469.1906.

2,3- A A -2 R AL -2 2% R B s 1 A B -4- 1 (31):
m.p. 237~238 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
6.68~6.72 (m, 1H, ArH), 6.87 (d, J=8.0 Hz, 1H, ArH),
7.25~729 (m, 1H, ArH), 7.38~7.48 (m, 5H, ArH),
7.53~7.59 (m, 3H, ArH), 7.70~7.74 (m, 3H, ArH), 8.94
(s, 1H, NH), 9.10 (s, 1H, NH); IR (KBr) v: 3375, 3158,
3082, 1675, 1650, 1616, 1569, 1514, 1498, 1486, 1448,
1370, 1229, 1167, 1084, 1034, 826, 795, 742, 715, 703,
693 cm '. HRMS caled for CyH;;N,O, [M+ H]"
329.1290, found 329.1316.

4 Bh#1 kL (Supporting Information) L& 3a~31 (1)
AR EY) 3d 1B KL X EERPRAT DL 9l AT
M 4 (http://sioc-journal.cn/)_E N %K.
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