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WE  WEERHBR SRR B RN, &80T & e b0 5 e memk-4-6 4 715, TR5T T C-2 A RIRHUAREE ] wg
Wk-4-F PN Bk G N-/O-Ft B0 R2 I, FEVEIR T 50 Ak S I BT R 4 S B 1k R IR . S5 SRR, Y C2 2RI I
O EAR 2 78 A8 A I, N-de 24k e N oA B T AR (B Az st Az e, DL O-ke 3tk v E, TR NGB T ESEM.
4-{2-{{2-[3-(F AR AR BE e kR -4 - 35 ) SR ) £ 66 ) k(4 ) B B e Bl e 40 B B S5 1, 1Cse N 13.20 pumol/L.
2-(2-F K IE)-3-[2-(WR g - 1-35) 2, FE 11 e R -4(3H) - Bl (Saa) A1 2-[3-(FF 4RI ) R B ]-4-[2- (ML P& TR - 1 -k ) 2 4 6 ] v M T (4hb)
(50 pg/mL)X K b ATRTERAT b B B2 a1, 2508 100%, 100%F1 100%, 96%. &%) Saa hHEE
T B LA 193028 100%.
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Effects of the Substituent at C-2 Phenyl on the N-/O-Alkylation of
Quinazolin-4(3H)-one and Anti-Tumor, Antimicrobial Activities of
Some Compounds

Wang, Shuxia Gao, Mengying Tan, Guanhai Ma, Haixia Zhao, Yingying
Du, Hongyuan ~ Wang, Zongshuai ~ 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 quinazolin-4(3H)-one derivatives 4 and 5 possessing amino alkyl side chain were synthesized by the
condensation reaction of 2-aminobenzamide with substituted benzaldehyde, followed by Sy2 substitution reaction with haloal-
kane. The effects of the substituent at C-2 phenyl on the N-/O-alkylated reaction of quinazolin-4(3H)-one were explored. Some
compounds were also evaluated for their anti proliferation activities and antimicrobial activities. The results showed that when
the substituent was at orth O-position on C-2 phenyl, N-alkylation was the main reaction, while at meta- or para-positions,
O-alkylation was predominant, which suggested that the steric factor played a key role on this ambident nuclophilic substitu-
tion. 4-(2-((2-(3-(Benzyloxy)phenyl)quinazolin-4-yl)oxy)ethyl)morpholine (4h) showed relatively good anti-proliferative ac-
tivity against A549 tumor cells with the ICs, value of 13.20 pmol/L. 2-(2-Chlorophenyl)-3-(2-(piperidin-1-yl)ethyl)quinazolin-
4(3H)-one (5aa) and 2-(3-(benzyloxy)phenyl)-4-(2-(pyrrolidin-1-yl)ethoxy)quinazoline (4hb) exhibited significant anti Esche-
richia coli or Shigella castellani activities, and the inhibition rates were near 100% at the concentration of 50 pg/mL. The inhi-
bition rate of compound Saa against Alternaria alternate was 100%.

Keywords quinazolin-4-one; N-/O-alkylation; anti-tumor activity; antimicrobial activity
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TERML Horh €2 il N-3 BUREE 2540 % S T 7 v
Wb -4- R AT A2 2 R A A R E S O R, -4
TP 5 s B A A R 9 46 52 IR, b -4- R A
ot e P e B A0 O PTSRAZ SR, 38 5 AR AE N-3 321,
B2 31 C-2 A7 U QI SLAR S AT 7 ROSE R R, 5
BEH O-(4-SRIEIBEEAL) S AL = A R, TR e Bt 1
RNE 225400 3] N-/O-Fy ke Fe A1),

o

©KH

’?/)2

W A -4

FERATZ ATRIRE R R B, 24 C-2 _EERIE AN,
3-BREER, 4-WEFE RN, HiEEb RN O-Fidkit
NE; M C-2 B 34-FIE R, WEL N-fiEil
NEWE ). PLESRER, C-2 AR EREREEAFE
2 1 oS e P R -4 - S A I JE 1 N/ O-Je 34 7= L 8
ANTE, T 5 T B AR A fRIES. R, AR TAELL
AR E AR ) 2K A ROk, & i T R B Sk £ J A
A2y I K -4 - 747 42 0(Scheme 1), #5351 C-2 Ai2E
R HURIE XS N-/O-fe B A iyszma. ST R &0
JIE A, X A S PR 4 B T . BT
BRE TEREAT T I PR

o)
o)
R —§—N©o —§—NC> —§—NQ —g—N\/: —§—N<
a b c d e

Bl 1 C-2 ALANIA) F5 BREUAR N W k-4~ N-/O-J5e J= A [ 5
Figure 1 Effects of the different substituents at C-2 phenyl on
the N-/O-alkylation of quinazolin-4(3H)-one

1 GZR5TR
1.1 &Y 3a~3k B EL

W1 Scheme 1 ffrw, DALRZIE R F IR 1 F0AS [ X
I A RS 2 9 ERL, 78— H T H(DMSO)Hl3 4 —
WEAE G R T 3,4-2K I8 52 1 v R bR -4 i v (1]
1k 3, AR OEMIALE SN2 SEZBUR (R R
NS 2] AR =W O-(4-PEEIG e i) da~dk A1 N-(3
OB T=H) Sa~5k.

386 http://sioc-journal.cn/

PRI
(0]
0 Ox
NH
NH; A a _
+ | '7-{ —_— N | A
NH2 -
R >
1 2a ~ 2k 3a~3k R

b SN N/\/N\)
> + —
N/ | X N | A
57 54
R R
4a ~ 4k 5a ~ 5k

R =2-Cl (a), 2-CH3 (b), 2-F (c), 2-OCHj (d), 3-Cl (e), 3-Br (f), 3-F (g),
3-OBn (h), 4-ClI (i), 4-CN (j), 4-CH,CH3 (k)

Reagents and conditions: (a) DMSO, 120 °C, 4 h; (b) 4-(2-chlor-O-
ethyl)morpholine, acetone, Kl, K;COs, reflux, 16 h.

B 1 N-/O-FedEAl 1 4 715 15k
Scheme 1 Synthesis of the N-/O-alkylated products 4 and 5

MR 1 AR, 2 C-2 3 R A AE B,
BRI LD N-fe e o =, JGHZ R 4 2-OCH, I,
RARE] N-fedde =1, iid R O (TLC) Mk bR
('H NMR)ARAGTIME] O-FeFAb =, HURIELE [R]67 5L
XPRLIS, BEdA I LL O-Fedb A on T, Wi A Bk AT sl fit v
PN N-/O-Fe e ima A K. Lh S5 R, C-2 A
I HACHE X A A R4 i P RBE Jfe. N-/O-Joe BEAL A T =
TARIUAE AL E b, RISTAARRERE A FEME B FL T RONE R 5
M BEOR. $7 C-2 S EHURIEECR A AAL R, 404
fir, HHT N-feddl s Bk, X MBI R 1 1l
fseged, 2C-2 ERRIEZ 4-HIREEF G RAIHL TRE
WAL B, B 1), HbeE bR BBl O-FedEtb
Fy MRS 3.4-FKFHFEHF GRCOEAATAL AL, &
1), WL N-edtb =48 .

R1 AW 3a~3k Mikiki
Table 1 Alkylation of compounds 3a~3k

1 0,

Compd. R R 4% % 4:5
a 2-Cl 62.3 107 516 1:4.8
b 2-CH, 93.6 21.8 718 1:33
¢ 2-F 36.8 52 316 1:6.1
d 2-OCH; 91.0 —t 910 0:1
e 3-Cl 88.9 80.6 8.3 9.7:1
f 3-F 91.3 763 150 5.1:1
g 3-Br 93.1 81.0 121  67:1
h 3-OBn 87.0 772 98  79:1
i 4-Cl 82.5 85 —  >10:1°
i 4-CN 87.3 705 —  42:1°
k 4-CH,CH;  94.8 711 237 26 1°

© 2017 Chinese Chemical Society & SIOC, CAS
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1.2 &%) 3a 1 3h B EAL

TRV LR A5 18, 2P T R bk i
EREEE, AT BL 2-50CRGa) M 3- R EEE A (3h)
NIEDIHT N-/O-Je A 7). 5 R3&H, C-2 A 4RALEAR
L N-fedE b N, [AALEL O-ke v (R 2). Uk
ASANTE R E I, T RERT BEIE N-/O-Ke Ak SR RE M AN K.

F2 G 3a A 3h kT AL ¢
Table 2 Alkylation of compounds 3a and 3h

o/\/R1
EjL :: \/\ [ :I N/\/R
3a, 3h 4aa, 4ha ~ 4hd R 5aa, 5ha ~ 5hd

a b c d
o Yield/%

Compd. M7= b/, 7 = 5 4:5
aa 67.0 11.2 55.8 1:50
ha 78.8 62.4 16.4 381
hb 56.8 49.7 7.1 70:1
he 54.0 46.2 7.8 591
hd 53.5 41.8 11.7 361

“ Reagents and conditions: acetone, K,COs, RICHZCHzCl, KI, reflux, 16 h;
b isolated yield.

1.3 Z5HIHEIE

N-/O-%e F AL 7= W (1) &5 Ky al LB AL &40 'H
NMR BH# X 4. N-JE3iuil &4 4a~4k 1) NCH, ) H
EF 5L A R R O-Fi bk &4 5a~5k 11 OCH,
FIAE RS S AT 9 53, H NCH, £ '"H NMR 1, A
B85 AW LLE S (AR A—ANE), T OCH, A
RO R — HIEF D AR, FHCRAEEIE WK 3.

F£3 N-, O-Fidb = Mss K RIE

Table 3 Structural characterization of the N-/O-alkylated prod-
ucts

Compd. s (NCH,/OCH,)
4a/5a 4.38~4.33,3.62~3.72/4.81
4aa/5aa 4.39~4.34,3.69~3.64/4.83
4h/5h 4.14/5.14
4ha/5ha 4.27/4.85
4hb/5hb 4.16/4.87
4hc/She 421/4.81
4hd/5hd 421/5.10

1.4 AV BEEMEITN

XA AL &4 4a, 5a, 4aa, 5aa F1 4h, 5h, 4ha~
4hd, Sha~5hd 7 53T T4 M0H N B 5 (hela) . L,
[ (MCF-7) - il (AS49) 20 B PRI, EA D9 BH XS
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EE 4. BARMS, ATk & 9% = s 4n i 5

HA RS mIE sG-Sy, W 4n, 05

A549 4HM AR E(Cso) N 13.20 pmol/L, fILT-FH

PG BRROBUEAAF S ()9 P, R — e e, bRt

AN IR P e 4 1 B T S AN K
R4 HLEDIRIBUR M

Table 4 Antitumor activities of some compounds

I1Cs/(umoleL™")

Compd.
Hela MCF-7 A549

4a >50 >50 >50

Sa 35.45+0.02 >50 >50

4aa >50 >50 >50

Saa >50 29.9310.02 >100

4h >50 >50 13.20+0.14
5h >50 >50 >50

4ha >50 37.38+0.05 >50

Sha >50 40.301+0.04 27.02+0.12
4hb >50 >50 36.441+0.05
5hb >50 >50 28.84+0.05
4hc >50 >50 27.70+0.14
She >50 >50 47.69+0.01
4hd 49.31£0.05 >50 >50

5hd >50 >50 >50

ksl 9.91+0.01 13.10£0.02 17.00+0.01

© 2017 Chinese Chemical Society & SIOC, CAS

1.5 EYREEMEITEN

XF BT & AL A9 Sa, Saa fl 4h, Sh, 4ha~4hb 53 5 iF
A7 7 AR S PRI 5). PIrik 4 R B
PR ZZ KB B KA % (Escherichia coli) RV AT
B (Shigella Castellani). VUPRFEYIE R B (L H): FEES
W (Alternaria alternate) ~ 2 1@ ¥t J1 B (Fusarium ox-
ysporum)~ LA 22 1% B (Rhizoctonia solani) 1K N4
(Verticillium dahliae). i .Y 2 (Norfloxacin) FT = P4 i
(Triadimefon) Ay FHPEXT B, WM B 50 pg/mL.

SIS A5 AR, AT A B B0 B RO R,
Escherichia coli B8 T3 FIANHITEYE, FIMHZRAE 74%LA
b AN RIAAYDE R R, 40 Saa K 4hb X Escherichia
coli FHIZFR N 100%, *t Shigella Castellani (K435 I
7318 100%A41 96%, HIHg LT FHTEXT I Norfloxacin (]
PUREPE. K5 & W0k 5w A B B i E
kst Alternaria alternate M1 Fusarium oxysporum 278
S b A dE 1, H 2 50 T FHYEXT I Triadimefon,
M %} Rhizoctonia solani A1 Verticillium dahliae B7H 45
g IPNHITE . L&Y Saa XASF FI A BRI IE
BN HIVE Y, WXt Alternaria alternate WIHDH]R N
100%, 1 %7 Ho & f Il B A RS b S . L&
W) Sh WPk DU A i B0 B 35 B R A R T,
HRAE 80% LA b, RINH AT 1)) B B s .
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Table 5 Antmicrobial activities of some compounds (inhibition rate/%)

Anti-bacteria Anti-fungi

Compd. Escherichia coli  Shigella castellani Alternaria alternate Fusarium oxysporum Rhizoctonia solani Verticillium dahliae
5a 98 13 66 61 14 61
Saa 100 100 100 74 43 42
4h 94 79 44 67 35 77
4ha 74 53 75 58 24 30
4hb 100 96 13 95 14 37
5h 85 — 88 90 82 80
Norfloxacin 98 95
Triadimefon 64 58 94 63
¢ = RN TAME L.
2 &9 84.2%. m.p. 142.3~143.9 ‘CCCHRME!: 195 C); 'H

BT R B S b I 1 v R -4- R AT A 4
S, BRUT T C-2 PEZRFAEEUARIE XS N-/O-fi Ak 152
Ml Z5HFRM, Y C-2 RIF EMHURIELLAE TR, bt
B N-Je Ay  AEAE AL B AL, BL O-
PR A . ARG TN SE R, (&Y ah HAE
UFHIPT AS49 A RIESE TS, k&) Saa A1 4hb 2
R AT AP B i
3 SCIEES
3.1 UES5HF

15 1 FH SGW™ X-4 AU s A (IRLBE T R AR IE ) 3
B ILHRE U i BRUKER AC-P600 (600 MHz)%U 4% R 3
PRACI5E, TMS NWAR; JFBE(ESHA Agilent G6300 &
T B BE B A JTR 2 HTH HERAEUS (CHNO,
rapid) UG R T4 J6% E A BioRad 3550 B4 EEAR 43
55 JENTHREER(200~300 )N Sl T 77 5.
FIT FH AR AR 3 S 0 A 4l TE 7K AR 35 4 o B 2 Ak
H, KA ZIRZERK.

3.2 ZWHE
3.2.1 bl 3 896K

10 mL [FJEBEI NN 136 mg (1.0 mmol)4B% 3 %%
FEA%(1), 169 mg (1.2 mmol, 1.2 equiv.) 2-57 H % (2a)
K 5 mL —HEIH(DMSO), 7£ 120 Ciliisci N
PHEPE 4 b HEGRE(TLO) N RN 545, RIMHA
HMEZE, REFEAN 100 mL KH, ke, B E, frdA
BYTVE. MIEKYE, &5 HA MBS/ R OB V=
1 )ELEHEET] 216 mg (b &) 3a.

AR B, DAAS R B8 B J5 k), 4331
THRRFREA 3b~3k. BR 3h 4b, HAedikib &
Pt ST (T S, R ARl BB T
S04 75 5K

2-(2- TR E MLk -4(3 - (3a): A (LA, PR

388 http://sioc-journal.cn/
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NMR (600 MHz, CDCls) d: 9.95 (s, 1H, NH), 8.31 (d, J=
7.8 Hz, 1H, ArH), 7.85 (dd, J=7.2, 1.2 Hz, 1H, ArH),
7.83~7.81 (m, 2H, ArH), 7.55~7.52 (m, 2H, ArH), 7.49
(t, J=7.2 Hz, 1H, ArH), 7.45 (t, J=7.8 Hz, 1H, ArH); "°C
NMR (150 MHz, CDCl;) o: 161.9, 151.0, 149.1, 135.0,
132.8, 132.2, 132.0, 131.7, 130.8, 128.2, 127.7, 127.6,
126.7, 121.4; MS (ESI) m/z: 257.8 ((M~+H]").

2-[3-(TR AL ) AR L W I R -4 (3 ) - (3h): B A [T K
FEE 79.8%. m.p. 203.3~204.5 ‘C; 'H NMR (600 MHz,
CDCly) o: 11.37 (s, 1H, NH), 8.30 (d, J=6.6 Hz, 1H,
ArH), 7.93 (t, J=7.8 Hz, 1H, ArH), 7.84~7.78 (m, 3H,
ArH), 7.48~7.51 (m, 3H, ArH), 7.40~7.43 (m, 3H, ArH),
7.36 (t, J=7.2 Hz, 1H, ArH), 7.20 (dd, /=7.8, 1.8 Hz, 1H,
ArH), 5.25 (s, 2H, CH,); *C NMR (150 MHz, DMSO-d),
0: 162.2, 158.5, 151.9, 148.6, 136.9, 134.6, 134.0, 129.8,
128.5, 127.9, 127.7, 127.5, 126.6, 125.8, 121.0, 120.3,
118.2, 113.6, 69.5; MS (ESI) m/z: 329 ((M+H]"). Anal.
calcd for C,H4N,0O,: C 76.81, H 4.91, N 8.53; found
C 76.92, H 4.86, N 8.48.

322 b4 4a—4k A= S5a~5k 495 A%

PG 4a F1 Sa (G A1, 1) 50 mL [E R
HFIMA 140 mg (0.5 mmol)it. &%) 3a K 151 mg (1.1
mmol) JE/KBRER AN, TR 10 mL B AbEE R PIEE, ik
[E]97% 30 min J5 I 203 mg (0.8 mmol) 2-51- 2,3 My ik £
R Eh A B B, AR ZERIAHEHE 16 h, TLC Ml
PETEAT. W EIAMIERR IR AT, WRAEIEME, TR 20
mL & FHE(DCM)¥E#E, FFH 10 mL /KB 2 %, AL
TETC/K BRI B rh . AR (200~300 H)A: i — 5
G/ - V=30 : D75, 183 O-iZibr=Y) 4a
FIN-Fe A=) Sa. LARIFE B 7716 0] LIS 2] 4b~4k FlI
5b~5k.

4-{2-{[2-(2- A Fk ) W T IR -4 T B ) 2, i ) i
(4a): AEEAK, mp. 119.9~121.7 C; 'H NMR (600

Chin. J. Org. Chem. 2017, 37, 385~393
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MHz, CDCl5) d: 8.20 (d, J=8.4 Hz, 1H, ArH), 8.02 (d, J=
8.4 Hz, 1H, ArH), 7.87~7.84 (m, 2H, ArH), 7.59 (t, J=
7.2 Hz, 1H, ArH), 7.52~7.50 (m, 1H, ArH), 7.39~7.38
(m, 2H, ArH), 4.81 (t, J=6.0 Hz, 2H, CH,), 3.72 (t, J=4.8
Hz, 4H, CH,), 2.95 (t, J=6.0 Hz, 2H, CH,), 2.64 (brs, 4H,
CH,); “C NMR (150 MHz, CDCly) §: 166.4, 161.1, 151.7,
138.5, 133.8, 133.1, 131.8, 130.7, 130.3, 128.2, 127.3,
126.9, 123.6, 115.2, 67.1, 64.9, 57.3, 54.1; MS (ESI) m/z:
392.7 ((IM+Na]"). Anal. caled for CoH,CIN;O,: C 64.95,
H 5.45, N 11.36; found C 64.97, H5.51, N 11.32.

2-(2- S IR )-3-(2- Ny b 2, 2 ) W W K -4(3 H)- B (S):
H & AR, mp. 126.7~127.5 ‘C; '"H NMR (600 MHz,
CDCly) d: 8.33 (d, J=7.8 Hz, 1H, ArH), 7.77 (t, J=7.2
Hz, 1H, ArH), 7.74 (d, J=8.4 Hz, 1H, ArH), 7.55~7.50
(m, 3H, ArH), 7.47~7.42 (m, 2H, ArH), 4.38~4.33 (m,
1H, CH,), 3.72~3.67 (m, 1H, CH,), 3.56 (t, J=4.8 Hz,
4H, CH,), 2.58~2.54 (m, 1H, CH,), 2.51~2.48 (m, 1H,
CH,), 2.23 (t, J=4.2 Hz, 4H, CH,); *C NMR (150 MHz,
CDCly) 6: 162.0, 153.5, 147.3, 134.6, 132.6, 131.3, 130.4,
130.0, 127.7, 127.5, 126.9, 121.2, 66.9, 56.6, 42.5; MS
(ESI) m/z: 408.8 (IM+K]"). Anal. caled for CyoHyCl-
N;0,: C 64.95, H 5.45, N 11.36; found C 64.88, H 5.49, N
11.34.

4-{2-[(2- 415 FF 2R J5 e o ik -4- K ) AU 2 ] 2 R ) g
(4b): RIEFEHE; 'TH NMR (600 MHz, CDCl5) d: 8.16 (d,
J=7.8 Hz, 1H, ArH), 8.00 (d, J=7.8 Hz, 1H, ArH), 7.92
(d, J=7.8 Hz, 1H, ArH), 7.84 (t, J=7.2 Hz, 1H, ArH),
7.56 (t, J=7.8 Hz, 1H, ArH), 7.30~7.56 (m, 3H, ArH),
4.79 (t, J=6.0 Hz, 2H, CH,), 3.73 (t, J=4.8 Hz, 4H, CH,),
2.94 (t, J=6.0 Hz, 2H, CH,), 2.60~2.67 (m, 7H, CH,,
CH;); MS (ESI) m/z: 372.4 ((M+Na]"). Anal. calcd for
CHy3N;0,: C 72.18, H 6.63, N 12.03; found C 72.15, H
6.60, N 12.09.

3-(2- " Wk £, ik )-2- 415 FFY 2R v 1 WK -4(3 ) - il (Sb):
@ 4K, mp. 64.5~659 C; 'H NMR (600 MHz,
CDCly) d: 8.33 (d, J=7.8 Hz, 1H, ArH), 7.74~7.79 (m,
2H, ArH), 7.52 (d, J=7.2 Hz, 1H, ArH), 7.39~7.41(m,
2H, ArH), 7.32 (t, J=7.2 Hz, 1H, ArH), 4.28~4.32 (m,
1H, CH,), 3.74~3.69 (m, 1H, CH,), 3.56 (t, J=4.8 Hz,
4H, CH,), 2.58~2.45 (m, 2H, CH,), 2.27 (s, 3H, CHj),
2.26~2.18 (m, 4H, CH,); MS (ESI) m/z: 372.8 (M+
Na]"). Anal. caled for C,H,3N;0,: C 72.18, H 6.63, N
12.03; found C 72.21, H 6.58, N 12.01.

4-{2-{[2-(2- F I it W I 4 R 1 S 3 ) 23 ) N ik
(4c): RIEFEHA; 'H NMR (600 MHz, CDCly) d: 8.15~

Chin. J. Org. Chem. 2017, 37, 385~393

© 2017 Chinese Chemical Society & SIOC, CAS

8.18 (m, 2H, ArH), 8.02 (d, J=8.4 Hz, 1H, ArH), 7.85 (t,
J=7.2 Hz, 1H, ArH), 7.57 (t, J=6.6 Hz, 1H, ArH), 7.46~
7.43 (m, 1H, ArH), 7.27 (t, J=7.2 Hz, 1H, ArH), 7.20 (t,
J=17.8 Hz, AtH), 4.83 (t, J=6.0 Hz, 2H, CH,), 3.73 (t, J=
6.6 Hz, 4H, CH,), 2.98 (brs, 2H, CH,), 2.66 (brs, 4H,
CH,); MS (ESI) m/z: 376.2 ((M+Na]"). Anal. calcd for
Cy0H0FN;30,: C 67.97, H 5.70, N 11.89; found C 68.03, H
5.65,N 11.84.

2-(2-F AR )-3-(2- N Ik £, 5 ) e AR bR -4 (3 H) - i (Se):
EFHA; "H NMR (600 MHz, CDCls) d: 8.33 (d, J=
7.8 Hz, 1H, ArH), 7.79 (t, J=7.2 Hz, 1H, ArH), 7.74 (d,
J=17.8 Hz, 1H, ArH), 7.53~7.58 (m, 3H, ArH), 7.34 (t,
J=17.2Hz, 1H, ArH), 7.23 (t, J=9.0 Hz, 1H, ArH), 4.30~
434 (m, 1H, CH,), 3.87~3.90 (m, 1H, CH,), 3.56 (t, J=
4.2 Hz, 4H, CH,), 2.51~2.55 (m, 2H, CH,), 2.23 (brs, 4H,
CH,); MS (ESI) m/z: 354.6 ((M+H]"). Anal. calcd for
Cy0H0FN;30,: C 67.97, H 5.70, N 11.89; found C 68.02, H
5.74; N 11.90.

2-(2- FH AR DR 58 )-3-(2- e b 2, 3% ) g e b -4 (3 ) - i
(5d): AETEH A, 'TH NMR (600 MHz, CDCl3) 8: 8.33 (d,
J=7.8 Hz, 1H, ArH), 7.74~7.76 (m, 2H, ArH), 7.44~
7.52 (m, 3H, ArH), 7.11 (t, J=7.8 Hz, 1H, ArH), 7.00 (d,
J=8.4 Hz, 1H, ArH), 4.34~4.38 (m, 1H, CH,), 3.82 (s,
3H, OCH3), 3.70~3.73 (m, 1H, CH,), 3.56 (t, J=4.2 Hz,
4H, CH,), 2.51 (t, J=6.6 Hz, 2H, CH,), 2.23 (brs, 4H,
CH,); MS (ESI) m/z: 388.3 ((M+Na]"). Anal. calcd for
C,1H3N;305: C 69.02, H 6.34, N 11.50; found C 69.04, H
6.38, N 11.55.

4-{2-{[2-(3- FA A I ) W ML R -4 R T S} 2 ) i
(4e): AEE, mp. 87.5~89.9 C; 'H NMR (600 MHz,
CDCly) 6: 8.55 (s, 1H, ArH), 8.46 (d, J=7.2 Hz, 2H, ArH),
8.15 (d, J=7.8 Hz, 1H, ArH), 7.98 (d, J=8.4 Hz, 1H,
ArH), 7.83 (t,J=7.8 Hz, 1H, ArH), 7.54 (t, J=7.8 Hz, 1H,
ArH), 7.42~7.46 (m, 2H, ArH), 4.86 (t, J=6.0 Hz, 2H,
CH,), 3.75 (t, J=4.2 Hz, 4H, CH,), 2.98 (t, J=6.0 Hz, 2H,
CH,), 2.67 (brs, 4H, CH,); MS (ESI) m/z: 392.1 ((M+
Na]+). Anal. calcd for C,oH,,CIN;O,: C 64.95, H 5.45, N
11.36; found C 64.92, H 5.48, N 11.35.

2-(3- S IR HE)-3-(2- N ik £, L ) e AR bR -4 (3 H) - i (See):
@ E K, mp. 92.5~942 C; '"H NMR (600 MHz,
CDCL) ¢: 8.32 (d, J=7.8 Hz, 1H, ArH), 7.79 (t, J=7.2
Hz, 1H, ArH), 7.73 (d, J=7.8 Hz, 1H, ArH), 7.60 (s, 1H,
ArH), 7.43~7.55 (m, 4H, ArH), 4.15 (brs, 2H, CH,,), 3.58
(brs, 4H, CH,), 2.57 (brs, 2H, CH,), 2.25 (brs, 4H, CH,);
MS (ESI) m/z: 392.6 ((IM+Na]"). Anal. caled for
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CaoH20CIN;O,: C 64.95, H 5.45, N 11.36; found C 64.99,
H 5.48, N 11.36.

4-{2-{[2-(3- TR Jk ) W WA bR -4 1 5 3 ) 2 3 ) P e
4f): AfEE, mp. 80.5~81.6 “C; 'H NMR (600 MHz,
CDCly) 6: 8.70 (s, 1H, ArH), 8.49 (d, J=7.8 Hz, 1H, ArH),
8.14 (d, J=7.8 Hz, 1H, ArH), 7.97 (d, J=8.4 Hz, 1H,
ArH), 7.83 (t, J=7.8 Hz, 1H, ArH), 7.60 (d, J=7.8 Hz,
1H, ArH), 7.53 (t, J=7.2 Hz, 1H, ArH), 7.37 (t, J=8.4 Hz,
1H, ArH), 4.85 (t, J=6.0 Hz, 2H, CH,), 3.75 (t, J=4.8 Hz,
4H, CH,), 2.97 (t, J=6.0 Hz, 2H, CH,), 2.67 (brs, 4H,
CH,); MS (ESI) m/z: 437.5 ((M+Na]"). Anal. calcd for
CaoHp0BrN;O,: C 57.98, H 4.87, N 10.14; found C 58.06,
H4.92,N 11.13.

2-(3- TR ZK 5L )-3-(2- N Ik 2, % ) s WA Ik -4 3 ) - T (51):
M [ 4K, mp. 84.7~86.1 C; 'H NMR (600 MHz,
CDCl;) d: 8.32 (d, J=7.8 Hz, 1H, ArH), 7.77 (t, J=7.2
Hz, 1H, ArH), 7.72~7.75 (m, 2H, ArH), 7.66 (d, J=7.8
Hz, 1H, ArH), 7.54 (d, J=7.2 Hz, 1H, ArH), 7.50 (d, J=
7.2 Hz, 1H, ArH), 7.40 (d, J=7.8 Hz, 1H, ArH), 4.10~
4.14 (m, 2H, CH,, 3.58 (brs, 4H, CH,), 2.56 (t, J=6.6 Hz,
2H, CH,), 2.25 (brs, 4H, CH,). MS (ESI) m/z: 437.8 ((M+
Na]"). Anal. calcd for Co0H»BrN;O,: C 57.98, H 4.87, N
10.14; found C 57.96, H 4.94, N 11.16.

4-{2-{[2-(3- 4 ik ) s A bR -4 R R0 L } 2 3k ) vl ok
(4g): AMEME, mp. 154.8~1553 ‘C; 'H NMR (600
MHz, CDCL5) d: 8.36 (d, J=7.8 Hz, 1H, ArH), 8.26 (d, J=
10.2 Hz, 1H, ArH), 8.14 (d, J=7.8 Hz, 1H, ArH), 7.98 (d,
J=8.4 Hz, 1H, ArH), 7.84 (t, J=7.2 Hz, 1H, ArH), 7.50 (t,
J=7.2 Hz, 1H, ArH), 7.46 (t, J=7.8 Hz, 1H, ArH), 7.18 (t,
J=8.4 Hz, 1H, ArH), 4.86 (t, J=6.0 Hz, 2H, CH,), 3.75 (t,
J=4.2 Hz, 4H, CH,), 2.98 (t, J=6.0 Hz, 2H, CH,), 2.67
(brs, 4H, CH,); MS (ESI) m/z: 376.0 ((M+Na]"). Anal.
calcd for CooH,0FN;0,: C 67.97, H 5.70, N 11.89; found C
68.01, H5.72, N 11.95.

2-(3- T AR )-3-(2- N b 2, 3 ) e W bk -4(3 H)- Bl (Sig):
A& AR, mp. 173.6~174.9 ‘C; '"H NMR (600 MHz,
CDCly) 6: 8.32 (d, J=7.8 Hz, 1H, ArH), 7.79 (t, J=7.2
Hz, 1H, ArH), 7.73 (d, J=8.4 Hz, 1H, ArH), 7.49~7.55
(m, 2H, ArH), 7.08~7.37 (m, 3H, ArH), 4.18 (brs, 2H,
CH,,), 3.58 (brs, 4H, CH,), 2.57 (brs, 2H, CH,), 2.27 (brs,
4H, CH,); MS (ESI) m/z: 376.8 ((M+Na]"). Anal. calcd
for C,oH,0FN3;0,: C 67.97, H 5.70, N 11.89; found C
68.06, H 5.77, N 11.93.

4-{2-{{2-[3-(R AR ) PR IR | e k-4 0 S IR ) £ )
NIk (4h): # O FE A, mp. 103.1~103.6 ‘C; 'H NMR
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(600 MHz, CDCl;) d: 8.18 (s, 1H, ArH), 8.15 (d, J=7.8
Hz, 1H, ArH), 8.11 (d, J=7.8 Hz, 1H, ArH), 8.01 (d, J=
8.4 Hz, 1H, ArH), 7.85 (t, J=7.8 Hz, 1H, ArH), 7.55 (t,
J=72 Hz, 1H, ArH), 7.51 (d, J=7.8 Hz, 2H, ArH),
7.43~7.40 (m, 3H, ArH), 7.34 (t, J=7.2 Hz, 1H, ArH),
7.12 (d, J=7.8 Hz, 1H, ArH), 5.20 (s, 2H, CH,), 5.14 (brs,
2H, CH,), 4.00 (brs, 4H, CH,), 3.45 (brs, 2H, CH,), 3.13~
3.12 (brs, 4H, CH,); “C NMR (150 MHz, CDCl) o:
165.8, 159.6, 159.3, 152.2, 139.3, 137.2, 134.1, 129.7,
128.8, 128.4, 128.1, 127.8, 127.1, 123.2, 121.4, 117.6,
115.0, 114.8, 70.4, 64.9, 62.2, 62.2, 56.8, 53.2; MS (ESI)
mi/z: 441.8 ((IM+H]"). Anal. caled for C,;H»N;05: C
73.45,H 6.16, N 9.52; found C 73.48, H 6.20, N 9.58.

2-[3-(FR A I ) AT ]-3-(2- N bk £, % ) WE Pk bR -4(3 ) - i
(5h): FHOFEE, mp. 120.7~122.5 ‘C; 'H NMR (600
MHz, CDCl3) 6: 8.31 (d, J=7.8 Hz, 1H, ArH), 7.78~7.73
(m, 2H, ArH), 7.51 (d, J=7.2 Hz, 1H, ArH), 7.43~7.42
(m, 3H, ArH), 7.39 (t, J=7.8 Hz, 2H, ArH), 7.34 (t, J=7.2
Hz, 1H, ArH), 7.14~7.10 (m, 3H, ArH), 5.13 (s, 2H,
CH,), 4.14 (t, J=17.2 Hz, 2H, CH,), 3.55 (t, J=4.2 Hz, 4H,
CH,), 2.52 (t, J=7.2 Hz, 2H, CH,), 2.27 (brs, 4H, CH,);
BC NMR (150 MHz, CDCl) d: 162.4, 158.9, 155.9, 147.3,
136.7, 136.5, 134.5, 130.2, 128.8, 128.3, 127.6, 127.5,
127.2, 126.8, 120.9, 120.7, 116.6, 114.9, 70.3, 66.9, 56.7,
53.7, 42.7; MS (ESI) m/z: 442.4 (IM+H]"). Anal. calcd
for C,;H,7N305: C 73.45, H 6.16, N 9.52; found C 73.52,
H6.13,N 9.49.

A-{2-{[2-(4-F AR I ) W WA IpR -4 - R A 2L ) 2 2 ) Pl
(4i): AMGEE, mp. 159.7~161.3 C; '"H NMR (600
MHz, CDCL5) J: 8.49 (d, J=8.4 Hz, 2H, ArH), 8.11 (d, J=
7.8 Hz, 1H, ArH), 7.95 (d, J=8.4 Hz, 1H, ArH), 7.81 (t,
J=172 Hz, 1H, ArH), 7.51 (t, J=7.2 Hz, 1H, ArH), 7.44
(d, J=8.4 Hz, 2H, ArH), 4.82 (t, J=6.0 Hz, 2H, CH,),
3.73 (t, J=4.2 Hz, 4H, CH,), 2.96 (t, J=6.0 Hz, 2H, CH,),
2.65 (brs, 4H, CH,); MS (ESI) m/z: 392.7 ([M+Na]").
Anal. calcd for Cy0H,,CIN;O,: C 64.95, H 5.45, N 11.36;
found C 65.02, H5.41, N 11.31.

A-[4-(2- MY bk 2, A0 3 ) W R bR -2 - R ) 2 20 S (4): At
& 44, m.p. 130.9~132.6 ‘C; "H NMR (600 MHz, CDCl),
J: 8.68 (d, J=8.4 Hz, 2H, ArH), 8.18 (d, J=7.2 Hz, 1H,
ArH), 8.01 (d, J=8.4 Hz, 1H, ArH), 7.87 (t, J=8.4 Hz,
1H, ArH), 7.78 (d, J=8.4 Hz, 2H, ArH), 7.58 (t, J=7.8
Hz, 2H, ArH), 4.86 (t, J=6.0 Hz, 2H, CH,), 3.75 (t, J=4.2
Hz, 4H, CH,), 2.99 (t, J=6.0 Hz, 2H, CH,), 2.67 (brs, 4H,
CH,); MS (ESI) m/z: 383.4 ((M+Na]"). Anal. calcd for
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CHyoN,40,: C 69.98, H 5.59, N 15.55; found C 70.06, H
5.64, N 15.59.

4-{2-{[2-(4- L HEIR L E AR -4-JE TS B ) 235 bk
(4K): AT A, mp. 58.1~59.2 C; 'H NMR (600 MHz,
CDCly) o: 8.48 (d, J=8.4 Hz, 2H, ArH), 8.14 (d, J=7.8
Hz, 1H, ArH), 7.97 (d, J=8.4 Hz, 1H, ArH), 7.81 (t, J=
7.2 Hz, 1H, ArH), 7.46 (t, J=7.2 Hz, 1H, ArH), 7.33 (d,
J=8.4 Hz, 2H, ArH), 4.87 (t, J=6.0 Hz, 2H, CH,), 3.74 (t,
J=4.8 Hz, 4H, CH,), 2.98 (t, J=6.0 Hz, 2H, CH,), 2.74
(q, J=7.2 Hz, 2H, CH,), 2.66 (brs, 4H, CH,), 1.29 (t, J=
7.8 Hz, 3H, CH;); MS (ESI) m/z: 389.1 ((M+Na]"). Anal.
calcd for C,5sHy5N30,: C 72.70, H 6.93, N 11.56; found C
72.78,H 6.97, N 11.59.

2-(4- & FE R KR )-3-(2- N pk £, ik ) g AR ik -4((3 H)-
(5k): REFEHE; 'TH NMR (600 MHz, CDCl5) d: 8.31 (d,
J=8.4 Hz, 1H, ArH), 7.73~7.75 (m, 2H, ArH), 7.47~
7.50 (m, 3H, ArH), 7.33 (d, J=8.4 Hz, 1H, ArH), 4.19 (t,
J=6.6 Hz, 2H, ArH), 3.54 (t, J=4.8 Hz, 4H, CH,), 2.71
(q, J=7.2 Hz, 2H, CH,), 2.53 (t, J=6.6 Hz, 2H, CH,),
2.23 (brs, 4H, CH,), 1.25 (t, J=7.8 Hz, 3H, CH;); MS
(ESI) m/z: 389.3 ([M+Na]+). Anal. calcd for CysH,5N30;:
C 72.70, H 6.93, N 11.56; found C 72.69, H 6.90, N 11.55.
3.2.3 t4&-4% 4aa, 5aa #» 4ha~4hd #= Sha~5hd %9
AR

T8 iR 4a~4k F1 Sa~5k [FERERITEE, DAAR
[ ) E AR e 5k, TR RIAEY) 4aa, Saa I
4ha~4hd f1 Sha~5hd.

2-(2-FA M HE)-4-[2-(WRHE-1-55) £ 50 FE | s AL Tk (4 aaa):
A E 4K, mp. 107.5~109.3 ‘C; '"H NMR (600 MHz,
CDCly) o: 8.21 (d, J=8.4 Hz, 1H, ArH), 8.01 (d, J=7.8
Hz, 1H, ArH) 7.86 (t, J=7.8 Hz, 2H, ArH), 7.59 (t, J=7.2
Hz, 1H, ArH), 7.52~7.51 (m, 1H, ArH), 7.39~7.38 (m,
2H, ArH), 4.83 (brs, 2H, CH,), 2.98 (brs, 2H, CH,), 2.63
(m, 4H, CH,), 1.64 (m, 4H, CH,), 1.46 (brs, 2H, CH,); "*C
NMR (150 MHz, CDCly) 6: 161.9, 153.7, 147.3, 134.6,
134.5, 132.6, 131.3, 130.3, 130.0, 127.7, 127.4, 127.3,
126.9, 121.3, 56.7, 54.6, 42.8, 25.9, 24.2; MS (ESI) m/z:
368.5 ((M~+H]"). Anal. caled for C5;H»,CIN;O;: C 68.56,
H 6.03, N 11.42; found C 68.62, H 5.98, N 11.43.

2-(2- SR HE)-3-[2-(WR WE - 1- 55 ) £, FE | v Wk ik -4 (3 H)-
fiil(5aa): FGEME, mp. 113.7~115.3 C; 'H NMR (600
MHz, CDCl;) 6: 8.34 (d, J=7.8 Hz, 1H, ArH), 7.77 (t,
J=172 Hz, 1H, ArH), 7.73 (d, J=7.8 Hz, 1H, ArH),
7.54~7.50 (m, 3H, ArH), 7.47~7.42 (m, 2H, ArH),
439~434 (m, 1H, CH,), 3.71~3.66 (m, 1H, CH,),
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2.58~2.54 (m, 1H, CH,), 2.47~2.42 (m, 1H, CH,), 2.21
(brs, 2H, CH,), 2.19 (brs, 2H, CH,), 1.46~1.42 (m, 4H,
CH,), 1.34 (brs, 2H, CH,); *C NMR (150 MHz, CDCl;) 6:
162.0, 153.7, 147.3, 134.6, 134.5, 132.6, 131.3, 130.4,
130.0, 127.7, 127.4, 127.4, 126.9, 121.3, 56.7, 54.7, 42.9,
25.9, 24.2; MS (ESI) m/z: 368.9 ((M~+H]"). Anal. calcd
for C,H,,CIN;O;: C 68.56, H 6.03, N 11.42; found C
68.59, H 6.05, N 11.46.

2-[3-(CR AR I ) R I |-4-[2-(WR e - 1- 35 ) 2, 0 ik | e e
(4ha): AMGEE, mp. 59.6~60.9 C; 'H NMR (600
MHz, CDCL) §: 8.24 (s, 1H, ArH), 8.20 (d, J=7.2 Hz, 1H,
ArH), 8.16 (d, J=7.8 Hz, 1H, ArH), 7.99 (d, J=8.4 Hz,
1H, ArH), 7.82 (t, J=7.2 Hz, 1H, ArH), 7.51 (d, J=17.2
Hz, 3H, ArH), 7.42 (q, J=7.2 Hz, 3H, ArH), 7.34 (t, J=
7.2 Hz, 1H, ArH), 7.11 (d, J=7.8 Hz, 1H, ArH), 5.21 (s,
2H, CH,), 4.85 (t, J=6.0 Hz, 2H, CH,), 2.96 (t, J=6.0 Hz,
2H, CH,), 2.62 (brs, 4H, CH,), 1.63 (brs, J=5.4 Hz, 4H,
CH,), 1.46 (brs, 2H, CH,); *C NMR (150 MHz, CDCl;) ¢:
166.7, 159.9, 159.2, 152.0, 139.9, 137.3, 133.6, 129.6,
128.7, 128.2, 128.1, 127.8, 126.6, 123.7, 121.5, 117.5,
115.6, 114.7, 70.3, 64.9, 57.6, 55.2, 26.1, 24.3; MS (ESI)
mi/z: 439.7 ((IM+H]"). Anal. caled for C,sHxN;0,: C
76.51, H 6.65, N 9.56; found C 76.53, H 6.65, N 9.55.

2-[3-(F A 2 ) R FE ]-3-[2-(WIR WE -1- 25 ) £, 258 ] s e -
4(3H)-Fi(5ha): A A, mp. 80.7~81.9 ‘C; 'H NMR
(600 MHz, CDCl;) d: 831 (d, J=7.8 Hz, 1H, ArH),
7.80~7.76 (m, 2H, ArH), 7.52 (d, J=6.6 Hz, 1H, ArH),
7.43~7.38 (m, 5H, ArH), 7.34 (t, J=7.2 Hz, 1H, ArH),
7.18 (s, 1H, ArH), 7.14~7.11 (m, 2H, ArH), 5.09 (s, 2H,
CH,), 4.66 (s, 2H, CH,), 4.27 (t, J=6.0 Hz, 2H, CH,), 2.57
(t, J=6.0 Hz, 2H, CH,), 2.36 (brs, 4H, CH,), 1.51 (t, J=
6.0 Hz, 4H, CH,); C NMR (150 MHz, CDCl;) §: 168.0,
162.2, 159.3, 155.4, 147.4, 136.5, 136.0, 134.9, 130.5,
128.8, 128.3, 127.8, 127.6, 127.4, 127.0, 120.6, 120.4,
117.3, 114.4, 70.3, 63.5, 57.2, 54.8, 47.9, 25.9, 24.2. MS
(ESI) m/z: 440.1 ((M+H]"). Anal. calcd for CosH,oN;0,:
C 76.51, H 6.65, N 9.56; found C 76.54, H 6.64, N 9.58.

2-[3-(W AR L) L - 4-[2- (L g bk - 1 - 5L ) 2, A v e
Ibk(4hb): FEE, mp. 63.3~64.9 C; '"H NMR (600
MHz, CDCL3) §: 8.24 (s, 1H, ArH), 8.20 (d, J=7.8 Hz, 1H,
ArH), 8.17 (d, J=8.4 Hz, 1H, ArH), 7.99 (d, J=8.4 Hz,
1H, ArH), 7.82 (t, J=7.2 Hz, 1H, ArH), 7.51 (d, J=7.8
Hz, 3H, ArH), 7.42 (q, J=7.8 Hz, 3H, ArH), 7.34 (t, J=
7.8 Hz, 1H, ArH), 7.11 (dd, J=7.8, 2.4 Hz, 1H, ArH), 5.21
(s, 2H, CH,), 4.87 (t, J=6.0 Hz, 2H, CH,), 3.10 (t, J=6.0
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Hz, 2H, CH,), 2.75 (brs, 4H, CH,), 1.85~1.83 (m, 4H,
CH,); “C NMR (150 MHz, CDCl) §: 171.3, 166.7, 159.9,
159.2, 152.1, 139.8, 137.3, 133.6, 129.6, 128.7, 128.1,
128.1, 127.8, 126.6, 123.7, 121.5, 117.6, 115.5, 114.6,
70.3, 66.1, 54.9, 54.6, 23.7, 21.2; MS (ESI) m/z: 425.8
([M+H]+). Anal. calcd for C,;H,7N30,: C 76.21, H 6.40,
N 9.87; found C 76.25, H 6.37, N 9.82.

2-[3-( AR 3 ) IR FE 1-3-[2- (P A bR - 1- 35 ) 2, 3 s s
Wk-4(3H)-Bd (Shb): [ B [E A&, m.p. 81.1~82.7 C; 'H
NMR (600 MHz, CDCl;) : 8.32 (d, J=7.8 Hz, 1H, ArH),
7.77~7.73 (m, 2H, ArH), 7.51 (d, J=7.2 Hz, 1H, ArH),
7.44~7.38 (m, 5H, ArH), 7.34 (t, J=7.2 Hz, 1H, ArH),
7.14 (s, 1H, ArH), 7.10 (t, J=8.4 Hz, 2H, ArH), 5.12 (s,
2H, CH,), 4.16 (t, J=7.8 Hz, 2H, CH,), 2.66 (t, J=7.2 Hz,
2H, CH,), 2.31 (brs, 4H, CH,), 1.67 (brs, 4H, CH,); "*C
NMR (150 MHz, CDCLy) d: 162.3, 159.0, 156.2, 147.3,
136.8, 136.7, 134.5, 130.1, 128.8, 128.3, 127.7, 127.6,
127.1, 126.9, 121.1, 120.7, 116.7, 114.8, 70.3, 54.2, 54.1,
44.7, 23.6; MS (ESI) m/z: 426.5 ((M+H]"). Anal. calcd
for Co7H,;N30,: C 76.21, H 6.40, N 9.87; found C 76.21,
H 6.46, N 9.92.

2-{ {2-[3-( 4RI ) 2% FL | Ik R -4 3 ) AH -V V-
2 F W (4he): AGER, mp. 76.7~78.1 ‘C; '"H NMR
(600 MHz, CDCl;) 6: 8.24 (s, 1H, ArH), 8.20 (d, J=7.8
Hz, 1H, ArH), 8.16 (d, J/=8.4 Hz, 1H, ArH), 7.99 (d, J=
8.4 Hz, 1H, ArH), 7.82 (t, J=7.8 Hz, 1H, ArH), 7.51 (d,
J=17.8 Hz, 3H, ArH), 7.42 (q, J=7.2 Hz, 4H, ArH), 7.34
(t, J=7.2 Hz, 1H, ArH), 7.11 (dd, J=7.8, 2.4 Hz, 1H,
ArH), 5.21 (s, 2H, CH,), 4.81 (t, J=6.0 Hz, 2H, CH,),
3.10 (t, J=6.0 Hz, 2H, CH,), 2.75 (q, J=7.2 Hz, 4H,
CH,), 1.13 (t, J=7.2 Hz, 6H, CH;); *C NMR (150 MHz,
CDCly) d: 166.8, 159.9, 159.3, 152.1, 139.9, 137.3, 134.5,
133.6, 129.6, 128.8, 128.7, 128.2, 128.1, 127.8, 127.6,
126.6, 123.7, 121.5, 120.7, 117.5, 115.5, 114.7, 70.3, 65.4,
51.3, 48.1, 12.2, 12.1; MS (ESI) m/z: 427.8 (IM+H]").
Anal. calcd for C,;HyoN3;0,: C 75.85, H 6.84, N 9.83;
found C 75.92, H 6.88, N 9.90.

2-[3-(WAEIL) FFEIL)-3-[2-( = ZFEE L) 2 o | b
4(3H)-Bi(5he): m.p. 79.7~81.7 C; '"H NMR (600 MHz,
CDCly) d: 8.31 (d, J=6.6 Hz, 1H, ArH), 7.78~7.74 (m,
2H, ArH), 7.52 (brs, 1H, ArH), 7.44 (d, J=4.2 Hz, 3H,
ArH), 7.39 (brs, 2H, ArH), 7.33 (brs, 1H, ArH), 7.13 (brs,
3H, ArH), 5.13 (s, 2H, CH,), 4.21 (brs, 2H, CH,), 2.80
(brs, 2H, CH,), 2.60 (brs, 4H, CH,), 1.02 (brs, 6H, CH;);
C NMR (150 MHz, CDCl;) d: 162.3, 159.2, 147.2, 136.6,
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134.8, 130.5, 128.8, 128.3, 127.8, 127.7, 127.4, 126.8,
120.8, 120.4, 116.9, 114.8, 70.4, 47.8, 38.9, 23.9, 22.8; MS
(ESI) m/z: 428.1 ((M~+H]"). Anal. calcd for Cp;H,0N;05:
C 75.85, H 6.84, N 9.83; found C 75.87, H 6.86, N 9.81.

2-{{2-[3-(F A AL ) R k| R R -4 31 ) S 3 Y-V V-
F3L 2, i (4hd): A AEE, mp. 87.7~89.1 C; 'H NMR
(600 MHz, CDCly) 8: 8.19 (brs, 2H, ArH), 8.15 (d, J=7.8
Hz, 1H, ArH), 8.01 (d, J/=8.4 Hz, 1H, ArH), 7.85 (t, J=
7.2 Hz, 1H, ArH), 7.55 (t, J=7.8 Hz, 1H, ArH), 7.51 (d,
J=17.8 Hz, 2H, ArH), 7.42 (q, J=7.8 Hz, 3H, ArH), 7.34
(t, J=72 Hz, 1H, ArH), 7.12 (dd, J=7.8, 2.4 Hz, 1H,
ArH), 5.20 (s, 2H, CH,), 5.10 (t, J=4.8 Hz, 2H, CH,),
3.42 (brs, 2H, CH,), 2.81 (s, 6H, CH;); *C NMR (150
MHz, CDCls) d: 165.8, 159.5, 159.3, 152.2, 139.3, 137.2,
134.1, 129.7, 128.8, 128.3, 128.1, 127.8, 127.1, 123.4,
121.4, 117.6, 115.0, 114.8, 70.4, 62.2, 56.8, 44.4; MS (ESI)
m/z: 400.0 ([M+H]+). Anal. caled for C,sHsN;0,: C
75.16, H 6.31, N 10.52; found C 75.09, H 6.36, N 10.55.

2-[3-(CRAR L) HRIE]-3-[2-( I SE U Ik ) 2 35 | e e k-
4(3H)-BH(5hd): m.p. 81.7~83.3 “C; '"H NMR (600 MHz,
CDCly) d: 831 (d, J=7.8 Hz, 1H, ArH), 7.78 (t, J=7.2
Hz, 1H, ArH), 7.74 (d, J=7.8 Hz, 1H, ArH), 7.52 (t, J=
7.2 Hz, 1H, ArH), 7.45~7.43 (m, 3H, ArH), 7.39 (t, J=
7.2 Hz, 2H, ArH), 7.34 (t, J=7.2 Hz, 1H, ArH), 7.13~
7.11 (m, 3H, ArH), 5.14 (s, 2H, CH,), 4.21 (t, J=7.2 Hz,
2H, CH,), 2.65 (brs, 2H, CH,), 2.23 (brs, 6H, CH3); "*C
NMR (150 MHz, CDCly) d: 162.3, 159.1, 155.7, 147.3,
136.6, 136.4, 134.7, 130.4, 128.8, 128.3, 127.8, 127.6,
127.4, 126.9, 120.9, 120.5, 116.9, 114.8, 70.4, 56.6, 44.9,
42.7; MS (ESI) m/z: 400.8 ((M+H]"). Anal. caled for
CasHpsN30,: C 75.16, H 6.31, N 10.52; found C 75.18, H
6.32, N 10.50.

3.2.4 AT pm iR AP ) A,

PR 20 e R FH 2502E 1Y) Mosmann’s MTT(WE
WUk e T 96 FLBRER M, 90 uL/fL,
Y25 FE 2 X 10 AN/mL, 37 °C, 5% CO, W FE (R4 %)
R R A TRk B, 10 ul/FL AR N 3K BE 25490 (100
umol/L), #k%ZER% 44 h, JI MTT 10 pL/FLE53% 4 h, M5
FEATPECH, B8, 1 DMSO 100 pL/fLi#f# MTT,
B 570 nm P T R4 OD {i, A A (ODeonwo—
OD\reated)/ODeonrol X 100% T HLHN 2R, FE Ay BH P4 X6 HE.
3.2.5 HUH EHEM X

ANBE MR T IR 1070 8% 1077 BB B 70
ul, RN BIZRE N 50 ug/mL 2590 AR A
INZ5 08 FRBIR(NA)EE FR AR (o 1) B, KB =
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BlRATI S, Madbni, BT 37 CHEERFRAEP R
24 h.24 h J&, #ATHE T, BARE =RCPATIRER.

I (%) = (6 REZH T VA 50— 2590 F AR B8 75 50/

XT R ZH B 75 X 100%

HREMAR 77 B RE S BN 5%1
- F R M K((DMISO) 7K ¥ ¥ e il RS ot 59K FE 43 3l - 50
pg/mL T8 A AR IR (PDA) R 72 5, MRS 4 Fh
AR B R A S . E R IR R AR
MAHHER 8 mm WD, BT &2 PN, BRI 3 B
PIAINZG 73 s At iR, FEENRSE1) CHFR
WEFE 5 d, RA+FZR RN EREE ER, TR EZ
AKMHIER, HEARLR:

KB KER=W% BEL—HIFER

I (Vo) = Of TR v 38 K B4 — 10 A T 1 K

ELAR)/C IR T 38K BLAR) X 100%

4 B4 l (Supporting Information) 1L&%) 4a~4k,
5a~5k, 4aa, 5aa 1 4ha~4hd, Sha~5hd FIIZEIEIRE
TR . X SR T LA B M T I 3k (http://sioc-
journal.cn/) | %K.
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