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1. B 4n REMEFN

T LAY 4n (2 A MR A
waE 25 24 h 48 h 72h 96 h
Zil Zik Zik Zik
FETRI%  FETHRI% TET- %1% T %
4n =] 0 0 0 0
X HEZH DMSO 0 0 0 0
W1 (0.1 mg/L) 0 0 0 0
WRE 2 (1.0 mg/L) 0 5 10 20
W 3 (10.0 mg/L) 10 10 30 50
W 4 (25.0 mg/L) 20 30 60 80
WJE 5 (50.0 mg/L) 50 60 80 100
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3+ &Y 3a-3m LB

2,4-—FEEA/RIA (3a): Ok R 85.79%; m.p. 68.7~69.5 °C; 'H NMR (400
MHz, CDCls) 6 8.05 (d, J = 15.80 Hz, 1H, CH), 8.00 (d, J = 9.76 Hz, 2H, Ph-H), 7.58~7.52 (m,
3H, Ph-H, CH), 7.48 (t, J = 7.56 Hz, 2H, Ph-H), 6.53 (g, J = 6.56 Hz, 1H, Ph-H), 6.47 (s, 1H,
Ph-H), 3.89 (s, 3H, OCHs), 3.84 (s, 3H, OCHb).

4-FAEE-2 4-— HEFEAREE (3b): RE A, IR 90.15%; m.p. 85.5~86.0 °C; ‘H
NMR (400 MHz, CDCls) & 8.04 (d, J = 15.76 Hz, 1H, CH), 7.92 (d, J = 8.20 Hz, 2H, Ph-H), 7.55
(d, J = 23.92 Hz, 1H, CH), 7.56 (s, 1H, Ph-H), 7.28 (d, J = 8.00 Hz, 2H, Ph-H), 6.53 (g, J = 8.56
Hz, 1H, Ph-H), 6.47 (d, J = 2.32 Hz, 1H, Ph-H), 3.89 (s, 3H, OCHs), 3.85 (s, 3H, OCHs), 2.42 (s,
3H, CHs).

4-FREHE-24-—REREBE/RM (3c): O, K 95.36%; mp. 79.5~80.0 °C; ‘H
NMR (400 MHz, CDCls) & 8.05~8.00 (m, 3H, Ph-H, CH), 7.58 (d, J = 2.00 Hz, 1H, Ph-H), 7.54
(d, J = 9.12 Hz, 1H, CH), 6.99~6.95 (m, 2H, Ph-H), 3.90 (s, 3H, OCHs3), 3.88 (s, 3H, OCH;), 3.85
(s, 3H, OCH).

4-E-2,4-—FERE/RIA (3d): FHOSE IR 94.37%; m.p. 121.6~122.0 °C; 'H NMR
(400 MHz, CDCls) 6 8.04 (d, J = 15.72 Hz, 1H, CH), 7.94 (d, J = 8.52 Hz, 2H, Ph-H), 7.56 (d, J =
8.60 Hz, 1H, Ph-H), 7.50~7.44 (m, 3H, Ph-H), 6.54 (q, J = 6.32 Hz, 1H, Ph-H), 6.48 (d, J = 2.24
Hz, 1H, Ph-H), 3.90 (s, 3H, OCHs), 3.86 (s, 3H, OCHj).

2,6-—FEEAE/RIA (3e): ik, IE 89.93%; mp 53.4-54.6 °C; 'H NMR (400
MHz, CDCls, ppm) 6 8.13 (d, J = 15.88 Hz, 1H, Ph-H), 8.00 (t, J = 10.40 Hz, 3H, Ph-H), 7.65 (t, J
=7.00 Hz, 1H, Ph-H), 7.57 (t, J = 7.44 Hz, 2H, Ph-H), 7.40 (t, J = 8.36 Hz, 1H, Ph-H), 6.75 (d, J
= 8.44 Hz, 2H, CH,), 3.91 (s, 6H, OCH).

432 6- — FEEA/RE (3): WOk, IR 95.43%; mp 83.1-83.9 °C; 'H NMR
(400 MHz, CDCls, ppm) ¢ 8.26 (d, J = 16.00 Hz, 1H, CH), 7.99 (d, J = 15.96 Hz, 1H, CH), 7.94
(d, J = 8.16 Hz, 2H, Ph-H), 7.30-7.26 (m, 3H, Ph-H), 6.58 (d, J = 8.40 Hz, 2H, Ph-H), 3.90 (s, 6H,
OCHg), 2.42 (s, 3H, CH).

4-FRRE-24-—FEREB/RE (30): R OE M, fik 94.15%; mp 87.6-88.3 °C; 'H
NMR (400 MHz, CDCls, ppm) ¢ 8.28 (d, J = 15.92 Hz, 1H, CH), 7.99 (q, J = 8.36 Hz, 3H, Ph-H,
CH), 7.35-7.26 (m, 3H, Ph-H), 6.58 (d, J = 8.44 Hz, 2H, Ph-H), 3.91 (s, 6H, OCHj), 3.01-2.95 (m,
1H, CH), 1.28 (d, J = 6.92 Hz, 6H, CH3); *C NMR (100 MHz, CDCls, ppm) 191.6, 160.3, 153.7,
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136.8, 135.2, 131.4, 128.8, 126.5, 124.9, 112.9, 103.7, 55.8, 34.2, 23.7; IR (KBr) (Vyax, cM™):
2961, 1654, 1596, 1472, 1107, 1026; HRMS (ESI-TOF) m/z Calcd for CyHp305" [M+H]'
311.1642, found 311.1642.

4-FEE-2,6-—FEZEA/RE (3h): Mk, IR 96.85%; mp 122.2-124.9 °C; *H
NMR (400 MHz, CDCls, ppm) 6 8.21 (d, J = 15.92 Hz, 1H, CH), 8.01-7.98 (m, 2H, Ph-H), 7.95
(d, J = 15.92 Hz, 1H, CH), 7.22 (t, J = 8.32 Hz, 1H, Ph-H), 6.94-6.91 (m, 2H, Ph-H), 6.54 (d, J =
8.44 Hz, 2H, Ph-H), 3.87 (s, 3H, OCHj), 3.83 (s, 3H, OCHy).

4--2,6-—HEEE/RI (3i): g IR 93.45%; mp 108.7-109.3 °C; '*H NMR
(400 MHz, DMSO, ppm) 6 8.13 (d, J = 15.80 Hz, 1H, Ph-H), 7.98 (t, J = 8.32 Hz, 3H, Ph-H), 7.61
(d, J = 8.36 Hz, 2H, Ph-H), 7.40 (t, J = 8.32 Hz, 1H, Ph-H), 6.74 (d, J = 8.48 Hz, 2H, Ph-H), 3.90
(s, 6H, OCH).

2,4,6-=FEEE/RE (3)): B WCE 96.89%; mp 107.9-108.6 °C; ‘H NMR
(400 MHz, CDCl3, ppm) 6 8.26 (d, J = 15.84 Hz, 1H, CH), 8.00 (d, J = 7.12 Hz, 2H, Ph-H), 7.87
(d, J = 15.88 Hz, 1H, CH), 7.52 (t, J = 7.32 Hz, 1H, Ph-H), 7.46 (t, J = 7.76 Hz, 2H, Ph-H), 6.12
(s, 2H, Ph-H), 3.89 (s, 6H, OCH;), 3.84 (s, 3H, OCHb).

4-FFE-246-=HEEE/RE 3K): O M, 1% 95.30%; mp 120.1-121.3 °C; 'H
NMR (400 MHz, CDCls, ppm) & 8.25 (d, J = 15.88 Hz, 1H, CH), 7.92 (d, J = 8.16 Hz, 2H, Ph-H),
7.88 (d, J = 15.88 Hz, 1H, CH), 7.28 (s, 1H, Ph-H), 7.26 (s, 1H, Ph-H), 6.12 (s, 2H, Ph-H), 3.89 (s,
6H, OCHs), 3.84 (s, 3H, OCHs), 2.42 (s, 3H, CH3); *C NMR (100 MHz, CDCls, ppm) 191.7,
163.0, 161.7, 142.6, 136.7, 135.6, 129.1, 128.6, 122.0, 106.6, 90.5, 55.8, 55.4, 21.6; IR (KBr)
(Vmaxe €M'): 3017, 2977, 2938, 2838, 1648, 1604, 1560, 997, 950, 820, 753; HRMS (ESI-TOF)
m/z Calcd for CyoH» 04" [M+H]" 313.1434, found 313.1431.

4-REFE-246-=FRERXE/RI @l): w4, ik 90.85%; mp 86.0-87.0 °C; 'H
NMR (400 MHz, CDCls, ppm) 6 7.97 (t, J = 7.24 Hz, 2H, Ph-H), 7.62 (t, J = 7.4 Hz, 1H, Ph-H),
7.51 (t, J = 7.8 Hz, 2H, Ph-H), 7.26 (q, J = 5.96 Hz, 4H, Ph-H), 7.20-7.15 (m, 1H, Ph-H), 3.37 (t, J
= 7.52 Hz, 2H, CH,), 2.93 (t, J = 7.56 Hz, 2H, CH,); **C NMR (100 MHz, CDCl,, ppm) 191.7,
163.0, 161.7, 153.4, 137.1, 135.5, 128.7, 126.5, 122.0, 106.6, 90.5, 55.8, 55.4, 34.2, 23.8; IR (KBr)
(Vimaxs cm'l): 2964, 1648, 1606, 1061, 1029; HRMS (ESI-TOF) m/z Calcd for C,;H»504" [M+H]"
341.1747, found 341.1743.

4-FREFE-2,46-= FEEA/REA 3m): ¥k, I 90.13%; mp 155.7-155.9 °C; H
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NMR (400 MHz, CDCl,, ppm) & 8.23 (d, J = 15.84 Hz, 1H, CH), 8.02 (d, J = 8.92 Hz, 2H, Ph-H),
7.88 (d, J = 15.84 Hz, 1H, CH), 6.95 (d, J = 8.92 Hz, 2H, Ph-H), 6.12 (s, 2H, Ph-H), 3.89 (s, 6H,

OCHs), 3.86 (s, 3H, OCHy), 3.84 (s, 3H, OCH3).

4. BIHLEY) 4a, 4c, de, 4, 4h-4j, 4m SRR

/OO\

(6]
24- "SR _EB/RMA (da): FOA; WEH 68%; 'H NMR (DMSO, 400 MHz,
TMS) 6: 7.61 (t, J = 7.24 Hz, 1H, Ph-H), 7.50 (t, J = 7.48 Hz, 2H, Ph-H), 7.07 (d, J = 8.20 Hz, 1H,
Ph-H), 6.52 (s, 1H, Ph-H), 6.42 (d, J = 8.02 Hz, 1H, Ph-H), 3.76 (s, 3H, OCHs), 3.72 (s, 3H,

OCHs), 3.20 (t, J = 7.48 Hz, 2H, CH,), 2.82 (t, J = 7.48 Hz, 2H, CH,).

4-REE-24-—REE_SE/RM (4o): ik, IR 74%; K 61.1~61.9 °C;
'H NMR (400 MHz, DMSO, ppm) §: 7.93 (d, J = 8.76 Hz, 2H, Ph-H), 7.06 (d, J = 8.24 Hz, 1H,
Ph-H), 7.02 (d, J = 8.8 Hz, 2H, Ph-H), 6.51 (s, 1H, Ph-H), 6.42 (q, J = 6.04 Hz, 1H, Ph-H), 3.83 (s,
3H, OCHj), 3.76 (s, 3H, OCH3), 3.72 (s, 3H, OCH3), 3.13 (t, J = 7.4 Hz, 2H, CH,), 2.79 (t, J =

7.76 Hz, 2H, CH,).

(400 MHz, DMSO, ppm) 6: 7.95 (d, J = 7.32 Hz, 2H, Ph-H), 7.62 (t, J = 7.4 Hz, 1H, Ph-H), 7.51
(t, J = 7.68 Hz, 2H, Ph-H), 7.15 (t, J = 8.36 Hz, 1H, Ph-H), 6.62 (d, J = 8.36 Hz, 2H, Ph-H), 3.73

(s, 6H, OCHs), 3.04 (t, J = 7.12 Hz, 2H, CH,), 2.87 (t, J = 8.56 Hz, 2H, CH}).



NMR (400 MHz, DMSO, ppm) &: 7.85 (d, J = 8.12 Hz, 2H, Ph-H), 7.31 (d, J = 7.92 Hz, 2H,
Ph-H), 7.15 (t, J = 8.36 Hz, 1H, Ph-H), 6.62 (d, J = 8.36 Hz, 2H, Ph-H), 3.74 (s, 6H, OCHj), 3.00
(t, J = 6.92 Hz, 2H, CH,), 2.85 (t, J = 8.68 Hz, 2H, CH,), 2.36 (s, 3H, CHs).

O
O
o<

-
(e}

'H NMR (400 MHz, DMSO, ppm) &: 7.95-7.92 (m, 2H, Ph-H), 7.15 (t, J = 8.32 Hz, 1H, Ph-H),
7.04-7.01 (m, 2H, Ph-H), 6.62 (d, J = 8.36 Hz, 2H, Ph-H), 3.83 (s, 3H, OCH3), 3.75 (s, 6H, OCHy),
2.98-2.94 (m, 2H, CH,), 2.89-2.83 (m, 2H, CH,).

o
Cl
L L

-
o

NMR (400 MHz, DMSO, ppm) &: 7.96-7.94 (m, 2H, Ph-H), 7.59-7.56 (m, 2H, Ph-H), 7.15 (t, J =

8.36 Hz, 1H, Ph-H), 6.61 (d, J = 8.36 Hz, 2H, Ph-H), 3.73 (s, 6H, OCHj3), 3.03 (t, J = 7.04 Hz, 2H,

0 O 2N
DURY
o

2,46-=FEE_SE/RIE (4)): AQRIE; BN 70%; KL 82.6~83.4 °C; 'H NMR

(400 MHz, CDCls, ppm) ¢: 7.99 (d, J = 7.08 Hz, 2H, Ph-H), 7.53 (t, J = 7.32 Hz, 1H, Ph-H), 7.43

CHy), 2.86 (t, J = 8.56 Hz, 2H, CH,).

(t, J = 7.76 Hz, 2H, Ph-H), 6.13 (s, 2H, Ph-H), 3.81 (s, 3H, OCH3), 3.7 (s, 6H, OCH), 3.12-3.06

/0
DU
o

A-FREHE-246-=HEE _SHE/RE (4m): AGRE, BORA 78%; #4445 117.7~118.3

°C; yield 15.3%; ‘H NMR (400 MHz, DMSO, ppm) &: 7.92 (d, J = 8.76 Hz, 2H, Ph-H), 7.03 (d, J

(m, 2H, CHy), 3.02-2.97 (m, 2H, CH,).

= 8.8 Hz, 2H, Ph-H), 6.21 (s, 2H, Ph-H), 3.83 (s, 3H, OCHy), 3.75 (s, 3H, OCHa), 3.73 (s, 6H,

OCHs3), 2.92 (t, J = 7.12 Hz, 2H, CH,), 2.76 (t, J = 8.8 Hz, 2H, CH,).



5. HIRLED 4a-4n *H NMR 1 3C NMR & E

4a'H NMR (400 MHz, DMSO)
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4b *H NMR (400 MHz, DMSO)
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4b *C NMR (100 MHz, DMSO)
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4c *H NMR (400 MHz, DMSO)

Ll
06.2
6082—
PEEE~
veLe
2she
geLe
BoLE—>
ze8e-"

e
LIv'9
[2 24
8EV'9

Sis9
025’9
SO~

LE0°L
L8S0°L
LL0°L

826'L~_
0S6'L—"

T

15 1.0 ppm

20

25

5.0

55

6.0

—/¥00°}
© Y001

< _/¥00¢

NP0’k

75

M =9loe

8.5

9.0



4d 'H NMR (400 MHz, DMSO)
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4d *C NMR (100 MHz, DMSO)
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4e 'H NMR (400 MHz, DMSO)
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4f 'H NMR (400 MHz, DMSO)
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49 *H NMR (400 MHz, DMSO)
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4g **C NMR (100 MHz, DMSO)
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4h *H NMR (400 MHz, DMSO)
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4i *H NMR (400 MHz, DMSO)
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4j "H NMR (400 MHz, CDCls)
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4k *C NMR (100 MHz, DMSO)
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41 *C NMR (100 MHz, DMSO)
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4n *H NMR (400 MHz, DMSO)
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