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One-Pot Synthesis of 4(3H)-Quinazolinone under Base Condition
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Abstract A series of 4(3H)-quinazolinones 3 were obtained from the one-pot synthesis of available substituted aromatic
o-aminonitriles 1 with aldehydes 2 in the present of base. This tandem transformation was included in addition, intramolecular
Pinner reaction, Dimroth rearrangement and oxidative dehydrogenation. The structures of products were characterized by 'H
NMR, "*C NMR, IR spectra and elemental analysis.
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H1 Dimorth FHE S5 W (GXFP S W I FE R R A4 PDF #4¢) n]
AR 1,2- A 4G H)-E MRS LG, T 4(3H)-ME
RS A 0 1,2 F -4 H)-We MER A 25 A A5 ) 4%
W SRS SE, BV TR R, N A o
It B 1,2-50-4(3 H)-Was WLk I 1t S50 A6 10 B 4(3 H)-Ws e
WK 11 77925 8 LA e 27280 IR e B AR RE A Hh A I
Mt B 1 S Y ELARAS 2 4(3H)-M MR . AR SCHRIE 48
RS HNE 1 51 2 —8ik G il 4G H)-ME MRk 3 1F18T
J7i%(Eq. 1).

R’ CN NaOH
j@i + RICHO = flux, 2 h
R? NH, ) oluene, reflux,

1 SRIEERS
1.1 UES5RF

P A XT4 A5 il 00 i Gl v R AL IE);
FTIR tH Nicolet Magna IR 560 %41 #NKBr [& /4l 'H
NMR ] Bruker 400 A% fELARAIE T, DMSO-ds Wi
7, TMS W Ax; EST i ] LCMS-2010 45 {30 52,
JCE T Elementar Vario EL J5E. Fra 513k 4
Hrat.

1.2 —4$RA M 4(3H)-FERENER 3

SEAEIEA IR BEE I EOP I 1 mmol A%
FI5ENG, FH 3~4 mL BB, BG IMAEE 1.5
mmol A A 5 ) NaOH. LR ¥ 78 S N RIe, v
2 h (N FE A TLC MR, & W R L BRARE, 7K
Ve AU JC KRR T, Z8BR T, 15200 5.
KR i T EEIR AT JZ AT > B L BR W) © VAl =1 :
61732 H ## =4 3a~3t.

2- 5 N -7- S -4(3H)-WE MWK (3¢): 74 83%. m.p.
214~215 C; 'H NMR (DMSO-ds, 400 MHz) J: 1.24 (d,
J=6.9 Hz, 6H, CHs), 2.88 (J=6.9 Hz, 1H, CH), 7.47 (d,
J=8.4 Hz, 1H, ArH), 7.65 (s, 1H, ArH), 8.06 (d, J=8.6
Hz, 1H, ArH), 12.27 (s, 1H, NH); °*C NMR (DMSO-d,,
100 MHz) 6: 21.0 (2C), 34.1, 120.5, 126.8, 126.9, 128.5,
139.6, 150.7, 162.0, 164.0; IR (KBr) v: 3186, 2959, 1648,
1388, 857 cm '; MS (ESI) m/z: 223.1 [M+H]". Anal.
calcd for C;H;;CIN,O: C 59.33, H 4.98, N 12.58; found C
59.26, H5.07, N 12.31.

2-1F P HE-7-5-4(3H)-ME MEK A (3d): 772 78%. m.p.
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>300 ‘C; '"H NMR (DMSO-d,, 400 MHz) J: 0.88 (t, J=
7.20 Hz, 3H, CHs), 1.70~1.72 (m, 2H, CH,), 2.53 (t, J=
7.20 Hz, 2H, CH,), 7.58 (d, J=8.60 Hz, 1H, ArH), 7.75 (d,
J=8.60 Hz, 1H, ArH), 7.96 (s, 1H, ArH), 12.32 (s, 1H,
NH); *C NMR (DMSO-d;, 100 MHz) ¢: 14.0, 20.7, 36.9,
122.6, 125.2, 129.6, 130.7, 134.9, 148.2, 158.5, 161.4; IR
(KBr) v: 3481, 3169, 2963, 1677, 895 cm™'; MS (ESI) m/z:
2231 [M+H]", 2453 [M+Na] . Anal. calcd for
C1H,,CIN,O: C 59.33, H 4.98, N 12.58; found C 59.13, H
5.05,N 11.98.

2-1E T H-7- -4 H)-ME Mk (3e): 7% 75%. m.p.
204~205 ‘C; "H NMR (DMSO-d,, 400 MHz) d: 0.90 (t,
J=17.20 Hz, 3H, CH;), 1.35~1.37 (m, 2H, CH,), 1.67~
1.71 (m, 2H, CH,), 2.60 (t, J=7.60 Hz, 2H, CH,), 7.49 (d,
J=8.80 Hz, 1H, ArH), 7.65 (s, 1H, ArH), 8.06 (d, J=8.40
Hz, 1H, ArH); *C NMR (DMSO-d;, 100 MHz) o: 14.25,
22.26, 29.43, 34.82, 120.22, 126.48, 126.80, 128.40,
139.49, 150.54, 159.91, 161.82; IR (KBr) v: 3424, 3169,
2960, 1681, 1604, 875 cm™'; MS (ESI) m/z: 237.1 [M+
H]", 259.0 [M+Na]'. Anal. caled for C;,H;;CIN,O: C
60.89, H 5.54, N 11.84; found C 60.83, H 5.56, N 11.51.

2- 57 N 3 -4(3H)- W BRI (3g): 7= % 76%. m.p.
240~242 °C; 'H NMR (CDCl;, 400 MHz) 6: 1.45 (d, J=
6.73 Hz, 6H, CHs), 3.03~3.06 (m, 1H, CH), 7.46 (t, J=
8.2, 7.03, 1.17 Hz, 1H, ArH), 7.73~8.06 (m, 2H, ArH),
8.29 (t, J=8.2, 1.47, 0.88 Hz, 1H, ArH), 10.98 (s, 1H,
NH); *C NMR (CDCls, 100 MHz) J: 15.4, 20.6, 35.1, 121,
126, 126.5, 127.7, 134.9, 149.7, 161, 164.4; IR (KBr) v:
3424, 3169, 2969, 1682, 1384, 772 cm™'; MS (ESI) m/z:
189.1 [M+H]". Anal. calcd for C;;H;;N,O: C 70.19, H
6.43, N 14.88; found C 70.20, H 6.39, N 14.66.

2-1F N Bk -4(3H)- W ML BER i (3h): 77 % 73%. mup.
208~209 ‘C; '"H NMR (CDCls, 400 MHz) d: 1.09 (t, J=
7.2 Hz, 3H, CH;), 1.91~1.97 (m, 2H, CH,), 2.80 (t, J=
7.6 Hz, 2H, CH,), 7.48 (t, J=6.9, 7.5 Hz, 1H, ArH),
7.78~7.70 (m, 2H, ArH), 8.29 (d, J=7.9 Hz, 1H, ArH),
12.08 (s, 1H, NH); *C NMR (CDCl;, 100 MHz) J: 13.8,
21.1, 37.8, 120.6, 126.3, 126.5, 127.3, 134.9, 149.5, 157.0,
164.5; IR (KBr) v: 3483, 3168, 2966, 1678, 1622, 1339,
771 cm™'; MS (ESI) m/z: 189.0 [M~+H]". Anal. calcd for
C1HoN,O: C 70.19, H 6.43, N 14.88; found C 70.21, H
6.37, N 14.67.

2-1E T 5k -4(3H)- M MWK IR (30): 77 % 71%. mup.
169~171 °C; "H NMR (DMSO-d,, 400 MHz) J: 0.93 (t,
J=17.60 Hz, 3H, CH;), 1.71~1.74 (m, 2H, CH,), 2.47~
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2.51 (m, 2H, CH,), 2.55~2.59 (m, 2H, CH,), 7.45 (t, J=
7.20, 6.80 Hz, 1H, ArH), 7.59 (d, J=8.00 Hz, 1H, ArH),
7.76 (t, J=17.20, 8.00 Hz, 1H, ArH); 8.07 (d, J=7.60 Hz,
1H, ArH); “C NMR (DMSO-ds, 100 MHz) J: 13.69,
20.21, 21.71, 28.91, 120.78, 125.68, 125.91, 126.80,
134.27, 148.96, 157.31, 161.82; IR (KBr) v: 3424, 3169,
2869, 1677, 1618, 773, 765 cm™'; MS (ESI) m/z: 203.1
[M+H]". Anal. calcd for C;H;4N,O: C 71.26, H 6.98, N
13.85; found C 70.42, H 7.02, N 13.75.

2- 57 N HE-6-YR-4(3 - LRI (3f): 1= % 79%. m.p.
252~254 °C; '"H NMR (DMSO-d,, 400 MHz) 6: 1.27 (d,
J=7.20 Hz, 6H, CH,), 2.88~2.95 (m, 1H, CH), 7.66 (dd,
J=8.9, 6.4 Hz, 2H, ArH), 8.19 (s, 1H, ArH), 12.38 (s, 1H,
NH); *C NMR (DMSO-ds;, 100 MHz) 6: 20.99 (2C),
34.05, 110.00, 116.13, 124.98, 128.50, 130.13, 137.82,
161.55, 173.64; IR (KBr) v: 3168, 2934, 1682, 839 cm ';
MS (ESI) m/z: 267.1 [M + H] . Anal. calcd for
C1H;;BrN,O: C 49.46, H 4.15, N 10.49; found C 50.20, H
431,N 10.41.

2-1E N -6-VR-4(3 H)-WE MWK (3K): 7™ 4 78%. m.p.
266~267 C; "H NMR (DMSO-d,, 400 MHz) §: 0.93 (t,
J=7.60 Hz, 3H, CH;), 1.72~1.76 (m, 2H, CH,), 2.57 (t,
J=17.20 Hz, 2H, CH,), 7.55 (d, J=8.40 Hz, 1H, ArH),
7.90 (dd, J=8.40, 2.00 Hz, 1H, ArH), 8.14 (d, J=2.00 Hz,
1H, ArH); "C NMR (DMSO-ds, 100 MHz) J: 14.05,
20.67, 36.93, 118.80, 123.04, 128.37, 129.84, 137.66,
148.51, 158.69, 161.27; IR (KBr) v: 3162, 2930, 1677,
1617, 844 cm'; MS (ESI) m/z: 266.9 [M~+H]". Anal.
caled for C;1H;;BrN,O: C 49.46, H 4.15, N 10.49; found C
49.77, H 4.26, N 10.05.

2-1E T 3-6-VR-4(3H)-ME MK (3D): =2 74%. m.p.
237~239 ‘C; '"H NMR (DMSO-dq, 400 MHz) ¢: 0.90 (t,
J=7.20 Hz, 3H, CHj), 1.33~1.38 (m, 2H, CH,), 1.67~
1.71 (m, 2H, CH,), 2.59 (t, J=7.60 Hz, 2H, CH,), 7.55 (d,
J=8.80 Hz, 1H, ArH), 7.91 (dd, J=8.80, 2.40 Hz, 1H,
ArH), 8.14 (d, J=2.00 Hz, IH, ArH); *C NMR
(DMSO-ds, 100 MHz) 6: 13.74, 21.74, 31.76, 34.26,
118.29, 122.47, 127.85, 129.31, 137.16, 147.99, 158.38,
160.76; IR (KBr) v: 3172, 2909, 1675, 1615, 786 cm ';
MS (ESI) m/z: 2809 [M + H] *. Anal. caled for
C,H3BrN,0: C 51.26, H 4.66, N 9.96; found: C 51.11, H
4.69, N 9.56.

2- N -7~ H - 43 H)-WE A BRI (B3m): 7% 89%.
m.p. 240~242 “C; 'H NMR (DMSO-ds, 400 MHz) §:
1.24 (d, J=6.9 Hz, 6H, CHs), 2.43 (s, 3H, CHj), 2.80~
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291 (m, 1H, CH), 7.62 (dd, J=8.4, 8.4 Hz, 2H, ArH),
742 (s, 1H, ArH), 12.02 (s, 1H, NH); “C NMR
(DMSO-ds, 100 MHz) d: 21.36 (2C), 21.28, 33.23, 118.50,
125.51, 126.67, 127.33, 144.66 , 148.98, 161.57, 161.81;
IR (KBr) v: 3174, 2937, 1678, 787 cm™'; MS (ESI) m/z:
203.1 [M+H]". Anal. caled for C;;H;2N,O: C 71.26, H
6.98, N 13.85; found: C 70.62, H 7.04, N 13.36.

2- 1F TN 3-7-F -4 H)-WE BRI (3m): 1=K 85%.
m.p. 232~234 C; 'H NMR (DMSO-d;s, 400 MHz) ¢:
0.90 (t, J=7.20 Hz, 3H, CH3), 1.67~1.73 (m, 2H, CH,),
2.38~2.43 (m, 2H, CH,), 2.52 (t, J=7.28 Hz, 3H, CH,),
7.26 (d, J=6.88 Hz, 1H, ArH), 7.38 (d, J=3.64 Hz, 1H,
ArH), 7.93 (t, J=17.88, 4.92 Hz, 1H, ArH), 12.05 (s, 1H,
NH); “C NMR (DMSO-d;, 100 MHz) J: 13.68, 20.38,
21.57, 36.52, 118.60, 125.74, 126.69, 127.52, 144.88,
149.29, 157.51, 161.92; IR (KBr) v: 3129, 2909, 1675,
1615, 786 cm™'; MS (ESI) m/z: 203.1 [M+H]". Anal.
calced for C,H4N,O: C 71.26, H 6.98, N 13.85; found C
70.21, H 7.04, N 13.85.

2-1F T Hk-7-H K -4(3 H)-W MR (30): 7= 2 80%.
m.p. 182~183 C; 'H NMR (DMSO-d;s, 400 MHz) ¢:
0.93 (t, J=4.80 Hz, 3H, CH3), 1.31~1.37 (m, 2H, CH,),
1.63~1.70 (m, 2H, CH,), 2.47~2.52 (m, 2H, CH,), 3.33
(s, 3H, CH3), 7.27 (d, J=5.60 Hz, 1H, ArH), 7.40 (s, 1H,
ArH), 7.95 (d, J=5.60 Hz, 1H, ArH); >*C NMR (DMSO-
ds, 100 MHz) 6: 13.75, 21.38, 21.72, 28.93, 34.17, 118.39,
125.57, 125.60, 126.49, 127.35, 127.38, 144.74, 158.71; IR
(KBr) v: 3033, 2958, 1682, 1615, 855, 786 cm '; MS (ESI)
m/z: 217.1 [M+H]". Anal. caled for C,3H(N,O: C 72.19,
H 7.46, N 12.95; found C 72.23, H 7.58, N 12.71.

2- K H-6-TH3-4(3H)-ME MR (3q): 7% 73%. m.p.
>300 C; '"H NMR (DMSO-d;, 400 MHz) ¢: 7.61 (t, J=
7.0, 7.2 Hz, 2H, ArH), 7.67 (t, J=7.2 Hz, 1H, ArH), 7.93
(d, J=8.2 Hz, 1H, ArH), 8.24 (d, J/=7.2 Hz, 2H, ArH),
8.58 (dd, J=3.0, 8.2 Hz, 1H, ArH), 8.85 (d, J=3.0 Hz,
1H, ArH), 13.03 (s, 1H, NH); *C NMR (DMSO-d, 100
MHz) d: 121.8, 122.2, 128.4, 128.9, 129.3 (2C), 129.5,
129.8, 132.6, 132.9, 145.7, 153.9, 156, 162.3; IR (KBr) v:
3364, 3162, 1670, 1603 cm™'; MS (ESI) m/z: 268.1 [M+
H]". Anal. caled for C,,HoN;0;: C 62.92, H 3.39, N 15.72;
found C 62.57, H 3.53, N 15.54.

2-(4'- F KL T )-6- i e -4(3 H)- W MR IRR 1 (3r): 77 %
71%. m.p.>300 C; 'H NMR (DMSO-d,, 400 MHz) o:
2.41 (s, 3H, CH3), 7.40 (t, J=7.2 Hz, 2H, ArH), 7.90 (d,
J=6.4 Hz, 1H, ArH), 8.15 (d, J=7.2 Hz, 2H, ArH),
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8.54~8.57 (m, 1H, ArH), 8.83 (d, J/=2.0 Hz, 1H, ArH),
12.92 (s, 1H, NH); *C NMR (DMSO-ds, 100 MHz) ¢:
21.7, 111.3, 121.8, 122.2, 128, 128.3, 129.3, 129.5, 130.8,
132.6, 132.9, 145.7, 153.9, 156, 162.3; IR (KBr) v: 3089,
2856, 1672, 1599 cm™'; MS (ESI) m/z: 282.1 [M+H]".
Anal. caled for C;sH;1N;O;: C 64.05, H 3.94, N 14.94;
found C64.43, H 3.99, N 14.76.

2-(4'- 4 I 0 )-6- B 3 -4 (3 H)-s IR 1] (3s): 7= 3R
36%. m.p. 213~215 ‘C; '"H NMR (DMSO-d,, 400 MHz)
0: 7.01~7.04 (m, J=8.0, 8.0 Hz, 2H, ArH), 7.50 (t, J=
6.8 Hz, 1H, ArH), 7.97 (d, J=8.0 Hz, 1H, ArH), 8.23 (d,
J=8.0 Hz, 1H, ArH), 8.57 (dd, J=2.6, 2.6 Hz, 1H, ArH),
8.82 (d, J=2.6 Hz, 1H, ArH), 13.02 (s, 2H, NH and
ArOH); *C NMR (DMSO-d,, 100 MHz) 6: 117.9 (2C),
119.0 (2C), 120.7, 122.0 (2C), 128.5 (2C), 128.6, 128.6,
134.4, 144.6, 160.0; IR (KBr) v: 3435, 3092, 1675, 1614,
748 cm™'; MS (ESI) m/z: 284.1 [M~+H]". Anal. calcd for
C4HgN;04: C 59.37, H 3.20, N 14.84; found C 59.01, H
3.30, N 14.41.

2-PR Rty F - 6-TH -4 (3 H) - AR T (3E): 728 61%.
m.p. 223~225 C; 'H NMR (DMSO-d;s, 400 MHz) ¢:
6.58 (d, J=3.2 Hz, 1H, FuH), 6.77~8.82 (m, 1H, FuH),
7.32 (d, J=8.2 Hz, 1H, ArH), 8.36 (t, /=3.2, 8.0 Hz, 1H,
ArH), 8.66 (d, /=3.0 Hz, 1H, ArH), 8.93 (d, J=1.6 Hz,
1H, FuH), 10.23 (s, 1H, NH); °C NMR (DMSO-ds, 100
MHz) ¢: 110.8, 112.2, 112.4, 113.5, 116, 125.6, 128.9,
138.9, 144.7, 152.9, 155, 160.3; IR (KBr) v: 3344, 3132,
1673, 1613 cm™'; MS (ESI) m/z: 258.1 [M+H]". Anal.
calcd for C,H;N;0,4: C 56.04, H 2.74, N 16.34; found C
55.87, H3.03, N 16.04.

2 ZR5iT1e
21 RMNEHRITL

W 4-SARE IR G 5 5 T N I AR ((Bq.
2), BEATHEAL TR S (PTR 2 h). 25151 T
1.

catalyst

CN H
/@: + CHy—C—CHO @)
cl NH solvent, reflux

fH3% 1 4 Entries 1~7 a0l A H, AP =24
Jl . MEREMEAL JLTARA =1, S9IRBE IR L . TR
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R FHUARI RN 4R

Table 1 The results of optimization of the reaction conditions

Entry Catalyst Solvent Yield/%
1 KOBu-¢ Toluene 41
2 NaOCH; Toluene 43
3 CH3COONH, Toluene 35
4 Na,CO;s Toluene 28
5 Et;N Toluene Trace
6 Pyridine Toluene Trace
7 NaOH Toluene 83
8 NaOH Benzene 45
9 NaOH DMF 17
10 NaOH Cyclohexane 40

© 2012 Chinese Chemical Society & SIOC, CAS

PEACAE AN B St SEmma ok fre AL BT B R ]
A FH T B0 ok o A 15 A 07 1 T A 84k B I 1T AR e
FEE AN R R N AT R A ). AR 1
Entries 7~10 £#is 0] LUE H, 7EIEMMESFIPR A b
o BT RN JE Y SRR AL, PR AN R TR
R NN-HE R b, ROV ISR AN R IR = 596
PR R A% R N 1) RIS, e 380 41 S R G
SRELETE S R SO AR R 4(3H)-s Wbk I (1) 18 40 4%
f, BITEE AL . BRI RO 2 h
22 RMNEYER

16 PRI AE T, — FRANAR 2R F I
ST IE TR IEGEE . R H SR ROV A5 A TR
2,

2 B ml i, K2 E0RYIE 44T B RV R
S E e a7/ NP I R RV E v SER e 5 Ul i)
15, EOAIE A R v~ 66 A IR 9 B0t AR AR 1 e vt
T AL A 2 v 5 AT DU SR 0t e v 1 e ek, HL
T2 BRI IR S BTG PRI A O > S > 1R > S > 1
2.

AR I T NG e, R R ERR R UL,
W BE AT AT RN JEAT; BBk i, 7= 4 15 AR,
RN Z . LW TE IR S 3 25 AN B AL 1] e A2
FH T 1 B (R0 p AR T A 7 B ISR )l B I A 3. 0%
Tl 1) 2 LU IR IR 7™ 26 10y, 2-PR IR P ) ) 2R B IG
TORHEE R =2, nTRER BT 2-Weg H I 1 40 fift it
EH M VT 2001 45 P I 2 5 12 I I TR 3 P ) 2 T A T > 2-
WK PP > TR > 1T > 0F G > 1 O
2.3 BHrEYIRISHMERAE

FE) 3 SIS 2L At . TUE ARG R
Tt RAE. DAL A 9 3m g fil, £D4ME 3174 cm ™' b H
L NH R AE S, [FI 1678 em ™ Ak H BLFRIL (1K) 4F
FEWL LG "H NMR Y63 Hf, 76 6 1.23~1.25 4bH B 6 A4
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K2 ABEER TSR A R
Table 2 The results of the reactions of o-aminobenzonitriles
with aldehydes

Entry R' R? R’ Temperature/'C  Product Yield/%
1 H CH; 50 3a Trace
2 H ClI CH,CH,4 50 3b Trace
3 H d i-Pr 70 3¢ 83
4 H Cl n-Pr 80 3d 78
5 H cl n-Bu 105 3e 75
6 H Cl n-Pent 110 3f Trace
7 H H i-Pr 70 3g 76
8 H H n-Pr 80 3h 73
9 H H n-Bu 105 3i 71
10 Br H i-Pr 70 3j 79
11 Br H n-Pr 80 3k 78
12 Br H n-Bu 105 31 74
13 H CH; i-Pr 70 3m 89
14 H CH; n-Pr 80 3n 85
15 H CH; n-Bu 105 30 80
16 NO, H i-Pr 70 3p Trace
17 NO, H C¢Hs 110 3q 73
18 NO, H 4-CH;C¢H;s 110 3r 71
19 NO, H 4-HOC¢H; 110 3s 36
20 NO, H 2-Fu 110 3t 61
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Figure 2 Proposed mechanism for the formation of quinazolinones catalyzed by base
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