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Synthesis and Anti-tumor Activity of Novel Quinazolin-4-one

Derivatives
Sun, Jiajing Zhou, Likai Tan, Guanhai Li, Shuai Wang, Shuxia
Chen, Hua™ Li, Xiaoliu®

(Key Laboratory of Chemical Biology of Hebei Province, College of Chemistry and Environmental Science,
Hebei University, Baoding 071002)

Abstract A series of novel C-2 and N-3 disubstituted quinazolin-4(3H)-one derivatives S possessing amino acid chain were
synthesized by the addition reaction of imine with iminoketene and aromatization using anthranilic acid, aromatic aldehyde
and glycine ethyl ester as starting materials. After elimination of carboxymethyl in the acidic condition, novel
quinazolin-4(3H)-one derivatives 9 bearing amino side chain were designed and synthesized by SN2 substitution reaction. The
compounds were evaluated for their anti-proliferation activities against four tumor cells. The results showed that some of the
compounds, such as 9ba and 9bc showed significantly anti Hela activity with the ICs, values of 8.16 uM and 7.47 uM, respec-
tively, while 9bc and 9bd against A549 with the ICsy values of 5.62 uM and 9.54 uM, respectively. Structure activity relation-
ship analysis of these analogues suggested that coumarin substituent (extended © planar aromatic ring) on C-2 position and the
introduction of amino side chain should be favorable to their anti-tumor activities.

Keywords quinazolin-4-one; anti-tumor activity; iminoketene; amino side chain; elimination of carboxymethyl; coumarin
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Scheme 1 Synthetic protocols for quinazolin-4(3H)-one
bR -4- AT A A T AT R PR R v A R PR SR A
Bg, ARk O W AR AZ I B UK AR, BRI,
T S0 Ik A YR A0 RSGHATTNE 18 IV Ji A7 B
), JETTT 55 0 n B 45 45 3 B AR = O, vk I
KL o3 HZ R, JymEmemk-4-7 C-2. N-3 XURAH
Hl &SRt T — MR ERTE, ASCRI LS, B4R
FIERR R PR GR A &R SR 9 R,
TS 3 B B T 5 SRR B A — S e R -4- TR AT AR 4
(Scheme 2).
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Reagents and conditions: (a) dry benzene, SOCI,, reflux, 3 h; (b)
dry benzene, DIPEA, r.t., 4 h; (c) dry benzene, r.t., 8 h; (d) acetone,
KMnQy, reflux, 3 h

BR2 a4 /s Em
Scheme 2 Synthesis of compounds 4 and 5
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AR MUK IR A A T I RE B R, A2y &, WL
AR 3a ELECS WHAGEHPIRA 1 RN, 753 — 2
WR-4-FR AT A 4o, JRATTRE SV Ji 5 NIV A ] PO T s S5 o
SEAFREAT TRIRERDS, SO HORH Bl TR, ek
S SIS TRDR 7P R M I AR (R 1), & E IR
LA R LIRS 8 h, P 72%HJU RS
B 7 EH AN A MMR-4-FRTAEY) 4a. F B
MR, RNEFE T A DB A A W) Sa (R R, T H.
REKRT 4a A EZITHMTT USR] Sa. (H5E
PG Ry h 5a HMELLE, SR OB RIS B
Ziah 1S 2] da. ERERWIIERT, 42 LULFE ERL
HIGH) 5a, NERAEEOYEE. PR FERERITTE, LA 7-
FEREE 2R, BE TEY Sb. BbTr T
T 8% C-2 A1 N-3 XU mEnE-4- B AT A= ) 5 1K

1 T EMEIR-4-FE (4a) £ RL
Table 1 Synthesis of dihydroquinazolin-4-one (4a)

Entry Rtk e T WA/ W%
1 1:1 rt 8 45
2 1:1 40 8 47
3 1:1 80 8 40
4 1:1 Lt 10 48
5 1:1 rt 12 47
6 1:2 rt 8 48
7 1:5 rt 8 52
80 1:1 r.t 8 72
AR FE IR TR 5 2 WS (O BRIV B b P AR O T R, Ak B K

R
1.2 EBASEMEAEMMETLTEYEE K

R 2 v P R I 177 A= D R L R R R A R, 5
T 5 DNA 4564, R BE WP EE, Wi
BRI, ooy o B 14 R SR v R AL A . TR, TE3R
1 E IR SE M -4-FHRTAEY) 5a )5, FRATKH
KB RRIR, U 4 F W 8- 7% (Friedel-Crafts) Bt 4k, UL
1] 4% B 2 s R IR 7a (Scheme 3). 218 7 AN 58 )5 1
FRUN % MR (PPA) IRFRIR . = SEE RS, FRIESMFTF
Ji /K ICER; okt Sa fE SO ARAE T Hil 5% st &, 70
SR (Lewis acid)in P &4k ek, S SE/E A N -7
B ALK, WA B RTINN BEistb &Y 7a. 3k
N, 31 PPA L UG B Ak — SO AR LB N I 57 (A I
AL, AR T R TR ) 8a, UL 28%~
30%. MALEETTREAL: BRI AE S0 AR (EER 1 2% )
YEF R R, R 5 L 3 IR, 5% 3
Cl HyEX, R R 215 2] 8a (Scheme 4). X
5CHR[1S1RIE—E. [FIFEZAET, LA Sb MRS 21k
G 8b. ZITIEVAE RNl C-2 Ar B e I k-
A-TEFT AR 78 SN
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Reagents and conditions: (a) EtOH, 1 mol/L NaOH, r.t., 5 min; (b)
SOCI,, reflux, 3 h; (c) acetone, K,CO3, RCH,CH,CI, KI, reflux, 3~4
h.
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Scheme 3 Synthesis of compound 9
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Scheme 4 Possible mechanism for the synthesis of compound
8a

R B L FHEMEE T ACE I S TS IR, IR
MAEYE DNA MG, & mi &Y bt s i
PRV fp &) 8 SR FEERE IR B, L 60%~
90% 1 7= 2 ] £ 1 3% A7 2 5 ) B ) v e IR AT A= 9
(Scheme 3). M FEREA D& N-BUR=404 ', (HxE
DAy B 13,

1.2 L&Y EEETEN

X} FT G A PIEAT T ARSI N FL IR (MCEF-
7). BEILFR(KS62). i (A549). B #ijE (hela) 20 i i 1t
MR, REARHEXT R, 25 5R WER 2. ST S, Ko
THECRENRIMCEDBEA RS R RIINEDE
T (TR AR B v T, X R C2 NEH BRI E
SRPUIPIRTE M A & SR, B 0k Ak 55 BRI BEF
AR, WTREA B FHE stk S i . & A0 EE
AN [F 8 A0 S W 2R 30 H — 8 B i JRe 24 it ) a6 12,
H1bED) 9ba Fl 9be HAELFHIHT Hela 4 MG 5E
PE, TMALAY) 9be A1 9bd FLA BT 1T AS49 43 5E
TEIE, EATH ICs ST 10 pmol/L, H. 7 - B % &
NG, AN RAEMEBEIAY) 8a FI 8b, LUK e k]
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FEREY) 9ae Al 9be YA i, PRI EM
FEA R TSV BT R n P s S v . T BE A e DA
T NIRRTV ) S e A R i — P A DL RSOk
RO BT 48 3 0 A k-4 R S B P R A S ) 2
T,

F£2 LAY 8 M 9 HIH MR IR

Table 2 Antitumor activities of compounds 8 and 9

PRI PE[1C 5o/ (umoleL )]

Compd.
MCEF-7 K562 A549 Hela

8a >50 >50 >50 >50

9aa >50 >50 >50 >50

9ab >50 >50 >50 >50

9ac >50 >50 >50 >50

9ad >50 >50 >50 >50

9ae >50 >50 >50 >50

8b >50 >50 >50 >50

9ba >50 24.594+521 >50 8.16+0.78
9bb >50 43.25+7.60 >50 38.33+£1.77
9bc 17.04£1.62 1249%1.58 5.62+£0.54 7.47%0.17
9bd 29.87%£5.74 17.591£4.83 9.54%£1.83 29.7715.88

9be >50 >50 >50 >50
JBiET  7.93+0.67 3.00+0.71 11.88+1.21 12.07+1.28

© 2017 Chinese Chemical Society & SIOC, CAS
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ST FH SV Ji 0 ST e s Bl PR I RS N, AT 2
R, JSIEFIH R R Ol N JERL, —HiiE T /508
GIETRBE 1) C-2 FTN-3 AR Yy — S b -4 A7 2 42
4, IR BRI -4-FRATAE DD S, BRI SR bk
BRI, WA R T S v IR R AT A4 9,
HIEM THEW bR g0 s . P&
9ba. 9bc 1 9bd EA RUFHIPuimidEtt, HRMH —x
HIEREE. HROCR TRV, C-2 A& E R BN
ST A4 2) BUAR BA B B S % 1 51 N AT
W AL P PR 23 P

3 SNy
31 B 5H

W & A N E E CEM 2 A i) DISCOVER
S-Class; %% il SGW® X-4 SUE SACGREE TR IE)
M5E; B YRS H BRUKER AC-P600 (600 MHz) %! k%
WEALIRACI 2, TMS AN bR, BLE(EST A Agilent G6300
B B AE SRS 56 A A%, Jo & 43 #t | HERAEUS
(CHNO, rapid)B! JC & /- %, 6% FEH BioRad 3550 %Y
BEbRACI5E s JEAT FIRERZ (200~300 B A BT
] AR SCHT R AR A o b Al KRR 4%
TR R, KON T IRFEREK.
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R

3.2 ZLWAHE
3.2.1 b4 4a = 4b 894 %

DMLY 4a G RBCNHEI, SROCER[91 L. AT
FIEIEFER 137 mg (1.0 mmol)¥& T 3 mL /KK,
TINGEALTEHA 595 mg (5.0 mmol), ZSARY T, IR
i3 h RNEERE, AEIEERE. AR RS
VAR, 152058 ORI W RG B AR 1, T
H.

7 50 mL FEEEBSEH, IIA 106 mg (1.0 mmol)
Fi%(2a). 210 mg (1.5 mmol) H &ML ZFgEhFRth. 5 mL
TIKZELL K 2 mL (2.0 mmol) NN-— 5K # 2
(DIPEA), AAMRY N =R FE. DL—T KBS ER AL
A, TLC W s N5 PR 5, 4330 b (AR % 3a, & H.

W 13 3a 1 5N R BN e M B o T 1, =
TRIZIERE 8 h, )23 (TLO) W [ N.45 5, nsK
(5 mL X 2)BRi R, A AUAHFH TCKBR R EE T4, hiE
WAR, A= i P e A PR 23 B8 O T ik R 4T,
Viv=1:.1), BELHCAME/ OB, V:V=3.
DAFE] 170 mg &) 4a. FARE 75, DL7-B H KB
2b AJEEL, RBNEY) 4b.

2-[4-5E0 FE-2-FE FE 1, 2- T A W IR -3 (4 H)- 3K 218
ZBE(4a): FIER, 773 72.0%. mp. 155~159 C;'H
NMR (600 MHz, CDCl;) 6: 7.98 (d, J=7.8 Hz, 1H, Ar-H),
7.52 (t, J=6.0 Hz, 2H, Ar-H), 7.41~7.44 (m, 3H, Ar-H),
7.29~7.32 (m, 1H, Ar-H), 6.89 (t, J=7.6 Hz, 1H, Ar-H),
6.62 (d, J=7.8 Hz, 1H, Ar-H), 6.08 (s, 1H, CH), 4.65 (d,
J=18.0 Hz, 1H, CH,), 4.13 (t, J=7.2 Hz, 2H, CH,), 3.27
(d, J=17.4 Hz, 1H, CH,), 1.21 (t, J=7.2 Hz, 3H, CH,);
MS (ESI) m/z: 3112 ((M+ H] "). Anal. caled for
CisHsN>O5: C 69.66, H 5.85, N 9.03; found C 69.74, H
5.82,N 9.96.

2-[2-(4- F JE-2- 480 0 KL -2 H- 2 Ff — S M PR -7- 3 )-4-
A FE-1,2- A EMEIR-3(4H)- 35 218 Z.Ti5(4b): 1 o]
%, P2E50.0%. m.p. 232~233 °C;'H NMR (600 MHz,
CDCly) 6: 7.93 (d, J=7.8 Hz, 1H, Ar-H), 7.61 (d, J=8.2
Hz, 1H, Ar-H), 7.45 (d, J=8.2 Hz, 1H, Ar-H), 7.40 (s, 1H,
Ar-H), 7.29 (t, J=7.7 Hz, 1H, Ar-H), 6.88 (t, J=7.6 Hz,
1H, Ar-H), 6.62 (d, J=8.0 Hz, 1H, Ar-H), 6.31 (s, 1H,
Ar-H), 6.09 (s, 1H, Ar-H), 4.74 (d, J=17.6 Hz, 1H, CH,),
4.58 (s, 1H, NH), 4.13 (dd, J=9.8, 7.1 Hz, 2H, CH,), 3.29
(d, J=17.6 Hz, 1H, CH,), 2.42 (s, 3H, CH3), 1.21 (t, J=
7.1 Hz, 3H, CH;); MS (ESI) m/z: 415.4 ((M+Na]"). Anal.
caled for C,H,0N,05: C 67.34, H 5.14, N 7.14; found C
67.36, H 5.21, N 7.10.
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322 A4 5a 4= 5b a4 Ak

50 mL FEJERIEF A 310 mg (1.0 mmol)fb &4
4a. 395 mg (2.5 mmol) = &R . 5 mL JoKIER, ok
[, TLC WM. 3 h G R TE4, RNEERH 2=
TE, IR ZAEY), BEREUE R 287, 1593806
P LR CERE A5 AR B 295 mg LAY Sa. T&AHE
7735, LAMGED) 4b NIEEL, 1321465 5b.

2-[4-5A W B -2- FR FE IR -3 (4 H)- 24 ] £ R £ T (Sa):
HE AR, 722 96.0%. m.p. 125~129 C; "H NMR (600
MHz, CDCly) 6: 8.35 (d, J=8.4 Hz, 1H, Ar-H), 7.79~
7.83 (m, 2H, Ar-H), 7.51~7.59 (m, 6H, Ar-H), 4.67 (s,
2H, CH,), 4.24 (q, J=7.2 Hz, 2H, CH,), 1.27 (t, J=7.2
Hz, 3H, CH;); MS (ESI) m/z: 309.2 ((M+H]"). Anal
caled for C;gH¢N,O5: C 70.12, H 5.23, N 9.09; found C
70.21, H 5.26, N 9.03.

2-[2-(4- W 3L -2- S W FE -2 H- 4 3 — A ML PR - 7- i )-4-
S FEE IR -3(4H)- 58] 8 CFR(Sb): I ELEI4, F=2
96.0%. m.p. 189~191 °C; 'H NMR (600 MHz, CDCl;) ¢:
8.35 (t, J=6.6 Hz, 1H, Ar-H), 7.85~7.83 (m, 1H, Ar-H),
7.79~7.75 (m, 2H, Ar-H), 7.59~7.54 (m, 3H, Ar-H), 6.42
(s, 1H, NH), 4.66 (s, 2H, CH,), 4.37 (dd, J=7.2 Hz, 2H,
CH,), 2.52 (s, 3H, CH3), 1.29 (t, J=7.2 Hz, 3H, CH;); MS
(ESI) m/z: 413.4 ((M~+Na]"). Anal. calcd for Co,H;sN,Os:
C 67.69, H 4.65, N 7.18; found C 67.78, H 4.72, N 7.20.
3.2.3 {Lb4 6a A= 6b 894 A&

50 mL FEEREERFIIA 616 mg (2.0 mmol)fb &4
Sa, I 5.0 mL Jo/KOEE, =RMBEHTFMA 1 mol/L
NaOH ¥ 1 mL, 4¥&:44F 5 min, [N IRAS P, TLC
WS fe 3 58 4. [ S 1 mol/L R R I &= pH<1, ##
BHhJE, JEUHH 4R OBRE 4515 2] 550 mg L&) 6a.
FARR T, MEEY sb o EERL 18214k 54 6b.

2-[4-F 0 B -2- IR JL g IR -3 (4 H)- 5] £ 1R (62): M
E AR, 773 98.0%. m.p. 233~237 ‘C; 'H NMR (600
MHz, CD;OD) 6: 8.28 (d, J=7.2 Hz, 1H, Ar-H), 7.90 (t,
J=17.2 Hz, 1H, Ar-H), 7.73 (t, J=8.4 Hz, 1H, Ar-H),
7.63~7.57 (m, 6H, Ar-H), 4.66 (s, 2H, CH,); MS (ESI)
m/z: 281.2 ([M—|—H]+). Anal. caled for C;¢H;2N,O;: C
68.56, H 4.32, N 9.99; found C 68.54, H 4.36, N 10.02.

2-[2-(4- W 3L -2- S W FE -2 H- 4 3 — A ML PR - 7- 3k )-4-
P 3 v e Ik -3(4H)- 3£ ] 2 B2 (6b): A L A, PR R
96.0%. m.p. 266~267 “C; 'H NMR (600 MHz, CD;0D)
8: 8.30 (d, J=8.4 Hz, 1H, Ar-H), 7.99 (d, /=7.8 Hz, 1H,
Ar-H), 7.91 (t, J=7.8 Hz, 1H, Ar-H), 7.76 (d, J=8.4 Hz,
1H, Ar-H), 7.66~7.61 (m, 3H, Ar-H), 6.48 (s, 1H, NH),
4.70 (s, 2H CH,), 2.56 (s, 3H, CHs); MS (ESI) m/z: 363.3

Chin. J. Org. Chem. 2017, 37, 455~461
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(IM~+H]"). Anal. caled for CoH4N,0s: C 66.30, H 3.89,
N 7.73; found C 66.35, H3.92, N 7.74.
3.2.4 L4k 8a A= 8b 9 ARk

50 mL RS TMA 200 mg (0.7 mmol)tb &4
6a, I 5.0 mL SALHA, FIRAL 3 h, RMEE RS,
RS SR, A B E 4 5. PR
LRI CRHHES LR B, Vi V=31 1)/ E1RE 63
mg (L&Y 8a. FAHEIRI 7%, LMEAY) 6b kL, 15
Z1k &) 8b.

2- OR kTR -3(4H)- B (8a): B fR, 7R
28.0%. m.p. 252~253 ‘C; 'H NMR (600 MHz, CDCl):
o: 11.71 (s, 1H, OH), 8.33 (d, J=6.6 Hz, 1H, Ar-H),
8.27~8.25 (m, 2H, Ar-H), 7.85 (d, J=7.8 Hz, 1H, Ar-H),
7.81 (t, J=7.8 Hz, 1H, Ar-H), 7.59~7.58 (m, 3H, Ar-H),
7.51 (t, J=7.8 Hz, 1H, Ar-H); MS (ESI) m/z: 361.2 ((M+
K]"). Anal. caled for C,H;(N,O: C 75.66, H 4.54, N
12.60; found C 75.73, H 4.57, N 12.56.

2-(4- F B 200 ik -2 H- 2R 9 — SN R - 7- 5 ) - v e
Wk-3(4H)-HH (8b): H K, 2% 36.7%. m.p. 263~
265 C; '"H NMR (600 MHz, Pyridine-ds) 6: 8.59 (d, J=
7.8 Hz, 1H, Ar-H), 8.45 (s, 1H, Ar-H), 8.39 (t, J=7.2 Hz,
1H, Ar-H), 8.03 (d, J=7.8 Hz, 1H, Ar-H), 7.81 (d, J/=8.4
Hz, 2H, Ar-H), 7.51 (t, J=7.8 Hz, 1H, Ar-H), 6.42 (s, 1H,
CH), 2.26 (s, 3H, CH;); MS (ESI) m/z: 305.3 ((IM+H]").
Anal. caled for C;gH;;)N,O;3: C 71.05, H 3.97, N 9.21;
found C 71.12, H 4.04, N 9.19.

3.2.5 44 9aa~9ae = 9ba~9be 49 45 A%,

DItk &4 9aa (& BN 50 mL BB A
200 mg (0.76 mmol)fk &4 8a.210 mg (1.5 mmol)JE 7K itk
FREH, PRI 10 mL B ACER () REH, [R5 8 30 min f&
TON 164 mg (1.1 mmol) 2-5-N,N- " Fi & 2 g £h 182 £h A1
fEAC MU, GBI 4 h, JRBLEE S fhE R
FRRIREN, BRBIRYE 5 4k €0 2 25 (f1 T i/ 2. 1R 2.8,
Viv=3:1D)E% 193 mg tL&Y) 9aa. AR,
PAAS R ) AR Z g £ R Eh N kL, 15214654 9ab~
9ae £l 9ba~9be (8b HJEK}).

N,N- - F B 2-[(2- 2 St v e -4- 3% ) 4 3L ] &4 1%
(9aa): FHEOJIRY, F2F 46.9%. 'H NMR (600 MHz,
CDCly) 6: 8.62~8.59 (m, 2H, Ar-H), 8.20 (d, J=8.1 Hz,
1H, Ar-H), 8.01 (d, J=8.3 Hz, 1H, Ar-H), 7.83 (dd, J=
11.1,4.2 Hz, 1H, Ar-H), 7.55~7.51 (m, 4H, Ar-H), 4.89 (t,
J=5.8 Hz, 2H, CH,), 2.98 (t, J=5.8 Hz, 2H, CH,), 2.47
(s, 6H, CH;); MS (ESI) m/z: 3164 ((M+Na]"). Anal.
calcd for C;sH;oN5;O: C 73.69, H 6.53, N 14.32; found C
73.72, H 6.58, N 14.33.

Chin. J. Org. Chem. 2017, 37, 455~461
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N,N- - 20 3 -2-[(2- 7 55t v Wk ik -4- 3% ) 4 0L | 2 1%
(9ab): PR, 7% 45.3%. '"H NMR (600 MHz,
CDCly) 6: 8.61 (d, J=7.2 Hz, 2H, Ar-H), 8.18 (d, J=7.8
Hz, 1H, Ar-H), 8.01 (d, J/=8.4 Hz, 1H, Ar-H), 7.83 (t, J=
7.2 Hz, 1H, Ar-H), 7.54~7.51 (m, 4H, Ar-H), 4.84 (t, J=
6.0 Hz, 2H, CH,), 3.09 (t, J=6.0 Hz, 2H, CH,), 2.76 (q,
J=7.2 Hz, 2H, CH,), 1.15 (t, J=7.2 Hz, 6H, CH;); MS
(ESI) m/z: 344.2 (IM+Na]"). Anal. caled for C,0H,;N;0:
C 74.74,H 7.21, N 13.07; found C 74.78, H 7.19, N 13.06.

2- S F 4-[2-(IY N - 1- 55 ) 2, G131 PR BB (9aac):
FOGHRY), 7% 56.7%. "H NMR (600 MHz, CD;0D)
d: 8.55~8.53 (m, 2H, Ar-H), 8.27 (d, J=8.4 Hz, 1H,
Ar-H), 7.89 (d, J=8.4 Hz, 1H, Ar-H), 7.91 (t, J=8.4 Hz,
1H, Ar-H), 7.63~7.61 (m, 1H, Ar-H), 7.53~7.52 (m, 3H,
Ar-H), 4.93 (t, J=5.4 Hz, 2H, CH,), 3.18 (t, J=5.4 Hz,
2H, CH,), 2.83 (brs, 4H, CH,), 1.89 (brs, 4H, CH,); MS
(ESI) m/z: 320.3 ((IM~+H]"). Anal. calcd for C,0H,3N;0: C
75.21, H 6.63, N 13.16; found C 75.24, H 6.65, N 13.09.

2- IR HE-4-[2-(WRIE -1-FL) 2,58 Fk | ML bR (9ad): 75 B
HEIRYD, 773 90.2%. 'H NMR (600 MHz, CDCl;) 6: 8.61
(d, J=6.6 Hz, 2H, Ar-H), 8.18 (d, J=7.2 Hz, 1H, Ar-H),
8.01 (d, J=8.4 Hz, 1H, Ar-H), 7.84 (t, J=7.2 Hz, 1H,
Ar-H), 7.54~7.52 (m, 4H, Ar-H), 4.89 (t, J=6.0 Hz, 2H,
CH,), 2.98 (t, J=6.0 Hz, 2H, CH,), 2.64 (brs, 4H, CH,),
1.68~1.64 (m, 4H, CH,), 1.49 (brs, 2H, CH,); MS (ESI)
m/z: 356.2 ((M+Na]"). Anal. caled for C)Hx;N;0: C
75.65, H 6.95, N 12.60; found C 75.71, H 6.88, N 13.69.

A-{2-[(2- A FE W W IR -4- 22 ) S JE ] 20 2 ) 1 IR (9ae):
FOGHRY), 725 92.4%. "H NMR (600 MHz, CDCL) 6:
8.59 (dd, J=2.4, 6.6 Hz, 2H, Ar-H), 8.18 (d, J=6.6 Hz,
1H, Ar-H), 8.02 (d, J=8.4 Hz, 1H, Ar-H), 7.85 (dt, J=1.2,
5.4 Hz, 1H, Ar-H), 7.56~7.51 (m, 4H, Ar-H), 4.90 (t, J=
6.0 Hz, 2H, CH,), 3.77 (t, J=4.8 Hz, 4H, CH,), 3.00 (t,
J=6.0 Hz, 2H, CH,), 2.69 (brs, 4H, CH,); MS (ESI) m/z:
336.4 ([M+H]+). Anal. calced for C,0H, N;O,: C 71.62, H
6.31, N 12.53; found C 71.65, H 6.34, N 12.58.

T-{4-[2-( = R L) £ 5 TV IR -2 - 5 ) -4 FH G-
2H-ZEFF A -2-F (9ba): A E K, PR 54.3%.
m.p. 128~129 ‘C; 'H NMR (600 MHz, CDCL;) &: 8.52
(d, J=6.6 Hz, 2H, Ar-H), 8.19 (d, J=8.4 Hz, 1H, Ar-H),
7.99 (d, J=8.4 Hz, 1H, Ar-H), 7.84 (t, J=7.2 Hz, 1H,
Ar-H), 7.69 (d, J=8.4 Hz, 1H, Ar-H), 7.55 (t, J=7.2 Hz,
1H, Ar-H), 6.33 (s, 1H, CH), 4.84 (t, J=5.4 Hz, 2H, CH,),
2.94 (t, J=5.4 Hz, 2H, CH,), 2.49 (s, 3H, CH3), 2.43 (s,
6H, CH;); °C NMR (150 MHz, CDCl;) 6: 166.8, 160.9,
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158.1, 153.7, 152.1, 151.71, 141.7, 133.8, 128.1, 127.1,
124.5,123.9, 123.7, 121.4, 116.9, 115.6, 115.5, 65.2, 57.8,
46.0, 18.7; MS (ESI) m/z: 398.4 ((M—+Na]"). Anal. caled
for Cy,H, N;05: C 70.38, H 5.64, N 11.19; found C 70.45,
H 5.60, N 11.28.

T-{4-[2-( = L EL R HL) S Fk e bk -2 - ik } -4 PR -
2H-ZKFF AL -2- B (9bb): [ ELE AR, FEER 78.4%.
m.p. 126~127 °C; "H NMR (600 MHz, CDCl;)d: 8.55 (d,
J=6.6 Hz, 2H, Ar-H), 8.19 (d, J=7.8 Hz, 1H, Ar-H), 8.02
(d, J=8.4 Hz, 1H, Ar-H), 7.87 (t, J=7.2 Hz, 1H, Ar-H),
7.72 (d, J=8.4 Hz, 1H, Ar-H), 7.58 (t, J=7.8 Hz, 1H,
Ar-H), 6.36 (s, 1H, CH), 4.88 (t, J=6.0 Hz, 2H, CH,),
3.16 (t, J=6.6 Hz, 2H, CH,), 2.82 (d, J=7.2 Hz, 4H,
CH,), 2.51 (s, 3H, CH3), 1.19 (s, 6H, CH;); *C NMR (150
MHz, CDCl5) §:166.8, 160.8, 158.2, 153.8, 151.9, 151.8,
141.7, 133.8, 128.2, 127.1, 124.4, 123.9, 123.5, 121.4,
116.9, 115.7, 115.5, 51.0, 47.9, 18.6, 11.7; MS (ESI) m/z:
426.2 ((IM+Na]"). Anal. calcd for C,4HsN305: C 71.44, H
6.25,N 10.41; found C 71.46, H 6.24, N 10.42.

4- I BE -7 {4-[2-(VU S ML s -1 - 2L ) 2 5 25 ) Pk -2
eV -2H- 7K IF AU IR -2- i (9be): [ R FE AR, PR R
80.2%. m.p. 121~122 °C; "H NMR (600 MHz, CDCl;) ¢:
8.52 (dd, J=3.6, 1.2 Hz, 2H, Ar-H), 8.19 (d, /=8.4 Hz,
1H, Ar-H), 8.01 (d, J=8.4 Hz, 1H, Ar-H), 7.85 (t, J=7.2
Hz, 1H, Ar-H), 7.68 (d, J=8.4 Hz, 1H, Ar-H), 7.56 (t, J=
7.2 Hz, 1H, Ar-H), 6.33 (s, 1H, CH), 4.89 (t, J=6.0 Hz,
2H, CH,), 3.13 (t, J=6.0 Hz, 2H, CH,), 2.77 (s, 4H, CH,),
2.49 (s, 3H, CH3), 1.87 (s, 4H, CH,); *C NMR (150 MHz,
CDCly) d: 166.6, 160.8, 153.6, 152.0, 151.7, 141.6, 133.7,
128.1, 127.0, 124.4, 123.9, 123.6, 121.3, 116.8, 115.6,
115.5, 66.1, 54.8, 54.4, 23.6, 18.6; MS (ESI) m/z: 464.5
([M+Na]+). Anal. calcd for C,4H,3N;05: C 71.80, H 5.77,
N 10.47; found C 71.77, H 5.81, N 10.49.

4- B 27 {4-[2-( R I -1- 3 ) 20 B8 3 ] s I ik -2-
e y-2H- 28 9F A ML -2- T (9bd): [ L AR, R R
81.8%. m.p. 133~134 °C; "H NMR (600 MHz, CDCl;) ¢:
8.57 (d, J=10.2 Hz, 2H, Ar-H), 8.21 (d, J=8.4 Hz, 1H,
Ar-H), 8.03 (d, J=8.4 Hz, 1H, Ar-H), 7.87 (t, J=7.2 Hz,
1H, Ar-H), 7.73 (d, J=7.8 Hz, 1H, Ar-H), 7.58 (t, J=7.2
Hz, 1H, Ar-H), 6.37 (s, 1H, CH), 4.90 (t, J=6.0 Hz, 2H,
CH,), 3.02 (t, J=6.0 Hz, 2H, CH,), 2.67 (brs, 4H, CH,),
2.52 (s, 3H, CH;), 1.68 (m, 4H, CH,), 1.51 (brs, 2H, CH,);
C NMR (150 MHz, CDCl;) d: 166.7, 160.8, 158.1, 153.7,
152.0, 151.7, 141.7, 133.7, 128.1, 127.0, 124.4, 123.9,
123.6, 121.3, 116.9, 115.6, 115.5, 64.9, 57.4, 54.9, 25.88,
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24.1, 18.7; MS (ESI) m/z: 438.5 ((M+Na]"). Anal. calcd
for C,sH,sN;05: C 72.27, H 6.06, N 10.11; found C 72.20,
H 5.98, N 10.03.

4- W H7-[4-(2- NG bk £ 58 2k ) P R R -2- B2 -2 H- A T
ZEMEIE-2-F(9be): EAEE, 73 61.9%. mp. 143~
144 “C; '"H NMR (600 MHz, CDCl;) d: 8.54 (d, J=7.2
Hz, 2H, Ar-H), 8.18 (d, J=8.4 Hz, 1H, Ar-H), 8.03 (d, J=
7.8 Hz, 1H, Ar-H), 7.87 (t, J=7.2 Hz, 1H, Ar-H), 7.72 (d,
J=17.8 Hz, 1H, Ar-H), 7.58 (t, J=7.2 Hz, 1H, Ar-H), 6.36
(s, 1H, CH), 4.88 (t, J=6.0 Hz, 2H, CH,), 3.77 (t, J=5.4
Hz, 4H, CH,), 3.01 (t, J=6.0 Hz, 2H, CH,), 2.69 (s, 4H,
CH,), 2.51 (s, 3H, CH;); *C NMR (150 MHz, CDCl;) ¢:
166.7, 160.8, 158.1, 153.7, 152.0, 151.7, 141.6, 133.8,
1312, 128.2, 127.1, 124.4, 123.9, 123.5, 121.4, 116.9,
116.3, 115.7, 115.5, 67.0, 64.7, 57.2, 57.1, 54.1, 53.8, 18.6;
MS (ESI) m/z: 440.1 (M +Na]'). Anal. caled for
C4sH23N304: C 69.05, H 5.55, N 10.07; found C 69.13, H
5.61,N 10.04.

3.2.6  HUAT T fm A b,

PR 20 e 7 R A 2502E 1Y) Mosmann’s MTT(WE
P YL, BB T 96 FLARIER 4N
B, 90 pL/AL, MRS EE 2X10* N /mL, 37 °C; 5% CO,
WREEMEFFA PR, I 10 pL/FLH Rk EE 259
(100 pmol/L), 4k&:8% 44 h, il MTT 10 pL/FLE55E 4 h,
MIEEFERE R ECH, B4R, 1 DMSO 100 pL/fL#Ef# MTT,
M 570 nm WK TMELIH oD A, ALK
(ODontrol — ODyreated)! ODeonror X 100% 1 S 1) | Jifi4H
SR B o} B 1200,

B4 £} (Supporting Information) L5479 KRR
IR G A . X LR T DL G 9 AT R 5 (hittp://
sioc-journal.cn/) b T #.
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