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"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-2-yloxy)pentyl)oxy)-4 H-chromen-4-one (3a)
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3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-2-yloxy)pentyl)oxy)-4H-chromen-4-one (3a)
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HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-2-yloxy)pentyl)oxy)-4H-chromen-4-one (3a)
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"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-3-yloxy)pentyl)oxy)-4H-chromen-4-one (3b)
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mwmwmwmwmwmwmmmmom mamm E E B B E B8 B B = 2
E B 8 B & ® § B 8 § 8§ B =3 g
F§ f E 3 § 8 2§55 88 88 8§ 8 5 — e
(2]
N’
w61 rs 9
951
) o
Bl T
00'] " M
101 i i
m_:%« ETIT omv
Ay Frer S 9LTT~ -
601 3= .m bL8Z
1 = 862" i
£81 < 2608
R -
o
2
= M,.
Lo z
o -
r S £0'9§
TRE - 2 AN
e o 8595
i o3
96€ s 2 .
amw _Z 6IE TS 8 DERI—
GHE e [=) 8L'1L—
g 81T m
8t "
60t F= Z
wv
©v
=
= n -
[ - g ' s
059 ,W vVA,. 1§'€6— N g
T8Y = =) Q96—
£89 - L=
1L sl [}
£l £ 9L90 1~ Q
SEL 9 S6'801~.
oL r2 =~ 1L111
(€1 . 8111
6E'L [ > LoTIE
e il o Le 5 F1zel
A =01 o
o - oLzzl
3 L
%.:_ . 2 oreel’
i1 Le 5 LS6T1
i | |7 e Z80 1
Mw.h T Tmm.c m mm”wf\
50T B SE'GEL
w\f e 4 zz
a0 -~
b LU T -4
s =3 N
eoy A :.E%
X =]
mmm =001 £ orzst
3 - 3 zoLst
% 4 F ma_wﬂ\
3 oy 8L091
2 e & 9191
e Le ~ e
forie s g g
il o
4 z i
1 Fal = S

T T T T T
160 150 140 130 120 110 100
f1 (ppm)

170

180
3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-6-yloxy)pentyl)oxy)-4H-chromen-4-one (3d)

]



Intens. +MS, 2.36-2.56min #(140-152)
x1068 572.2277
1.254
1.004
0.75+
0.50
0.25-
256.1102 1165.4218
- 3701977 i —
0.00 v - L - - - -
200 400 600 800 1000 miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-6-yloxy)pentyl)oxy)-4H-chromen-4-one (3d)

TO0 BB 11 28 09:56:19 2025 [IGHTH03:00)
i A~
w0 /\/ \ ‘/.\r.
ol e AN R A 2 ™ /
L e e A
i A o~ i
704 | / ! =
A il IERIEIR N g
o3 A , 2| 2
1 A j g
| s /‘I -
501 2 & & ci| &
' \A/ g | =l e
| a W8 i & ]
01 = J o 5 ° o
- | “ & (>
é | & oas gt el 2
£ w0 g8 e 2
| a0 a
1 -3 =
207 o el =
1 & [ o
| &l 8
11 z |2 L /8
| -
1 ZE
07 =E -
i & 8 g
-104 g
-204
301
wn " msio ) 3000 2560 ’ 2000 1600 1000 500
AR (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-6-yloxy)pentyl)oxy)-4H-chromen-4-one (3d)



~1200000
~1100000
~1000000
900000
800000
700000

600000

500000

400000

300000
200000
100000

100000

18E
PEE
SHE
06'E

SEE~
LEE

66'E
60
0P
[ah s

0.

SN

FS1T
Fozr

e
ﬂmumu

H/.mmm

9T
h,.omm

=00l
=901

FE0T
Fo0]
FEIT

1T
o0l

F00T

L0

50
1 (ppm)

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-7-yloxy)pentyl)oxy)-4H-chromen-4-one (3e)

63

3000
2000
1000

35
25
F15

500

=500

LLTT~
7L'eT

NM.GNM
06'08~"

SRpE

0
£
8

£0'95-_
veos

LI'89—
SLL—

Sh'to—
2890 —
2801
G'80 HHMN
9t

LLTTL

g
9
£
£
L
1
9
6
z
1,
i
8
9
"
L
s

wnongke-3. 1. fi

961l
G611
a1Z1-F
'tz

pezl
v_mﬁ\
96z
0ogl
6681
INTIRN
66 1=
ot
sl
985 14
m.mmg

L0917

o]

f1 {ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-7-yloxy)pentyl)oxy)-4H-chromen-4-one (3e)

10



Intens.
x108]

251

2.0

1.51

1.01

0.51

0.0

256.1103

L

572.2285

+MS, 1.67-1.87min #(99-111)

1165.4212

200

400

600

L
T

300 1000 miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-7-yloxy)pentyl)oxy)-4H-chromen-4-one (3e)

100 TR —
901

e
©
.

1A 28 10:58:00 2023 (GNT+08:00)

W v""u m.

3736, 20

=

st

3628, 92

M /\

L
AN

/2T, EB_{

" msio

N

b

Y

5
>

306T. 69

3002 1;3.5—»

a0

2942, 77

.

2864, 31{— —

" as00

B17.34

T69. 43

926. 26

T10.76

1020, 78" 977, 4

T aee T T T i
AR (enrl)

" eob

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-((5-(quinolin-7-yloxy)pentyl)oxy)-4H-chromen-4-one (3e)

11



e R e L e e
e T e s g g R e
< s

409
407
406
391
386
383
381

drain

6.51

439
La37
435
203
=201

[-230000
[-220000
1210000
200000
[190000
1180000
1170000
F160000
[150000
S0 o 1140000

O ~O- N 130000

~o O 0‘ O o\m F120000
~ 110000

~100000

80000
F70000
60000

50000
40000
| [30000
1 i [20000
L10000

U L [

Ly F-10000

= ~-20000

100 T
109 =
107 =
098 =
222 T
10345

T T T T

60 50 4
1l (ppm)

AAL09 =

w21 T
1301

s
L

5

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-2-yloxy)propoxy)-4H-chromen-4-one (3f)

—172
16424
158,72
~152.55
~148.90
139,82
139.29
—131.38
123.09
12242
69,98
56,62
56,55
56,11
56,00
28,50

T T T T T T T
190 180 170 160 150 140 130 120 110 100 30 30 n B0 50 40 30 20 10
f1 (ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-2-yloxy)propoxy)-4H-chromen-4-one (3f)

12

14000

13000

12000

11000

F10000

3000

~7000

3000

4000

3000

2000

1000




Intens.
x103

0.81

0.61

0.41 2561104

0.2

- | |

417.1543

a

544.1959

L

855.%833

+MS, 4.27-4.51min #(254-268)

1109.3596

982.3216

"

[

0.0 T
200

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-2-yloxy)propoxy)-4H-chromen-4-one (3f)

400

600 800

1000

m/z

B e

00 %@mﬂqﬁu;m 2023 (CNT+02:00) . o . Yh
901 e Y 1N f p W\ ¢
| VAN e s \ r it E
1 \ @ o 4
ED: @ \’g\\T /‘f\\" F g ll l'ﬂ : e
: a4 %
| 5y ® \ \ ol || ]]1E 2
701 82 g Ay / g1 glw ¥
i ° \ /"\ - ]
50 A a ' f
i [ ] q = s
| : ¥
EUE \ f g )= @
! 4 = sli=] | s
| : T
| B 2 o 2
E 301 i :U 5 5|
& : [ g S Z| 5
| 4 g s
204 - ﬂ / J . g =
1 ~ 5 O®
104 g S g
| = e = =
| g Lefwal,
-101 S mSE gad
: i5g BEg
-204 R -
=301
QUE‘IU i ’ ' . 35E‘IU ’ EUEIU ’ ZSEIU ’ ’ ' EUE.IU ' lSE.lCI ’ IUEIU SUEI
AR (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-2-yloxy)propoxy)-4H-chromen-4-one (3f)

13




1300000

1200000

1100000

1000000

o000 00

300000

700000

600000
300000

are
LI'E
GI'T—

e

O

O8'E

SEE—~

For

hm._:r

SEIE

SEE
W@N.m
TeerE
wOET
BT

Fics

= 101
F00]

=001

T

30
11 (ppm)

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-3-yloxy)propoxy)-4H-chromen-4-one (3g)

11000

10000

8000

7000

5

4000

3000

2000

~1000

1000

8L'6T—

08'ss
1es
€595
1995
PLEO—
898O—

98’86~
96—

LG'801
mm;:/
mh;:/

mm,m:/

80gel
£0'ET 1
0reel

Nm.hfW.
S§L

08'68 1~
GEER T,
69'H 1
£8'8p1—
orisI;
ovze1/
0L 1—
8091
Lz

o
]
-

I

xvnongke—230224-7

S
=
M

0.
O
o

X

f1 {ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-3-yloxy)propoxy)-4H-chromen-4-one (3g)

14



Intens.
x105

1.254

1.00+

0.751

0.50

256.1104

0.25

0.00 L, A

417.1543

N

544.1957

L

855.8833

+MS, 4.02-4.37min #(239-260)

1109.3596

982.3216

N

200

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-3-yloxy)propoxy)-4H-chromen-4-one (3g)

400

500

800

1000 miz

100 *EEV%WMTWNG; 7023 l‘crm:wz 00)
IRVAE

904

e

3500

NN
801 / Vg /\ /
- = i)
70 ‘ g g“‘ f/ {
e e
60 “ V &
8 lo &
st £

000

- \/—’”ﬁ\{:/

2500

2363. 1.

AR (enrl)

g ‘nﬂ""‘\AL

2000

1600

B19.21

1514.29

1463, 56

1000

616, 30

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-3-yloxy)propoxy)-4H-chromen-4-one (3g)

15



e e o S e eSS S RRRR RIS R =SS SR (e m=o
ETE25IEIh BT B B e S S S S SO O SO S S S2EEEE F oF o o o |en o on i
U RS | o
S ‘0\_/\,?-1/
~o /O Lo Ny
0
i
I !
]
|
L S R L | { i o e T
(=3 oo wy = o o = = (=23 - 0 00O —_—
g 2 v 2 g g 32 5 2 SEoEs =
2 - = Z =Z = = N mmmeio =
T T T T T T T T T T T T T T T
85 80 75 7.0 63 6.0 55 50 43 10 35 30 25 20 13
1l (ppm)

320000

300000

280000

260000

220000

F200000

F180000

160000

140000

120000

100000

80000

13000

18000

17000

16000

15000

14000

13000

12000

11000

10000

3000

~T000

5000

(4000

3000

2000

F1000

1000

onongke 230224 Bl Hdn —C M W EPN N O O WER KON oS X O
U — oMo~ OO MNODO ;e OO — o000 0o z
Ngﬁommmﬂmmmommmmﬁﬁ_ﬁ_m—“["‘ N s n s B 2
= TEHMOINTTAAANANNNEN 2D Sge WV D DS o
s o G S o e st — & o S W N &
[ Y N R I S T AR PTNE |
O
! 1
1 . | | |
L L |
; N | |
T T T T T T T T r T T T T T T T T
180 180 170 160 150 140 130 120 110 100 B B0 mn &0 50 40 30 20 10
f1 {ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-4-yloxy)propoxy)-4H-chromen-4-one (3h)

16



Intens.
x10%

0.81

0.61

0.4

256.1103

0.2

l

417.1544

L

544.1958

b |

+MS, 4.19-4.61min #(249-274)
1109.3596

982.3216

855.2832
wl PN W WY

0.0 T
200

400

600

300 1000 m/z

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-4-yloxy)propoxy)-4H-chromen-4-one (3h)

100 E:;g;hir,'\m'vﬂ“.\m;z-l;zs 7025 (GNT+08:00)

\

Mv"\/“\\

~,

301 \ .,-'-’/\J \\l Al
| \ N \ g
70—; ,/ \ 1 t‘
S ,wf | L
sué \ / \ 3\ {I ig =
5 \ // : £
el \ | \ /\{
@ " \\ w/A\” N \ " i
204 \\ // _:y\ /; E 5 /\L g f g
mé k\-\r:’ ;1\; & \ M Jif\ \) W,Lm(\iqf é L ‘&; é
Yeelaages 8 s 4)F ¢
—30-5
QUéIU . 3560 ’ EUEIU ’ 256U ’ ’ ' QUEllU ’ lSE‘lU ’ IUEIU EUEI
AR (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-4-yloxy)propoxy)-4H-chromen-4-one (3h)

17



L d
163
761
761
7.50
749
748
L7.47
L 737
136
735
734
126
126
687
685
681
681
6.50
6.49

421
419
418

2416

415
390

385

LaR0
363
219
217
216

Vi
\

233=

i Toor ARy B

= o~ ral =Rl R al =+ — =

g g & 5883 3z &

= =z 2 FEEEZ ZZ =
T T T T T T y T
20 83 80 75 7.0 65 60

35
fl (ppm)

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-6-yloxy)propoxy)-4H-chromen-4-one (3i)

vaongke—9. Lafido o [~ [~ o I~ — VIO~ N 0 N e e~ —
LoV TNENOTR S~ gna 2o
NI ER YISV RNNNN —-8g o<
EETEnnATIIIaaadaNNs 258 S
o

RN .

—G68.66
—G6515
56,58
56,51
56,03
5575
29.86

/
kY

380000

360000

340000

320000

300000

280000

260000

240000

220000

200000

180000

160000

140000

120000

100000

80000

60000

7500

7000

6500

(3000

4500

4000

3000

2000

1000

500

f1 (ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-6-yloxy)propoxy)-4H-chromen-4-one (3i)

18

T T T T T T T T T
50 180 170 160 150 140 130 120 110 100 a0



+M8, 3.53-3.82min #(210-227)

Intens.
105 11093593
544.1955

151

1.0

05 256.1103

982.3208
4171541 535 2655
00— L Lo L ki 5801598 sk N (T
200 400 600 800 1000 miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-6-yloxy)propoxy)-4H-chromen-4-one (3i)

e

100 R HE— W.,rﬂ.(i;so;zw 2025 (GAT+08:00)
P P,

901 Ny
AN N
5 EN N

=

| g
101 8% 5
1 s ;\
, L b
601 m’/ q =
| 2l Mg i B
50 g J % = 2
1 a | e
[ = & g al=
40 2 =21,
| £ s o
33 = ‘ ‘ % 5 2
| g . g
20+ o B ©
1 = i .,
| B = | <
| b
wy = " g
1 8 ol o -
ol g ERAE- 2
[ z/17 “
o] ks -
104 IR 2
| 2E8 <
a0l g s
=304
4000 " msio a0 " as00 T e 1800 T " eob
AR (enrl)

e

TN,

1949, o

}

585.71
44,08

19

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-6-yloxy)propoxy)-4H-chromen-4-one (3i)



S I Ll o 2 o I PSR R RO N RS0 222 R
L e e I

6,49

—

475
475
424
423
422
417
416

414
390
381
6T

|

100
107
097
101

[
1042
105~
098
109z

220
219
218
217

300000

730000

700000

630000

350000

300000

430000

330000

300000

F250000

200000

150000

100000

30000

+-30000

202

o
=
o
in
o
=
-
in
-
=
=
in
=
=

55
11 (ppm)

30

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-7-yloxy)propoxy)-4H-chromen-4-one (3j)

wnongks i

8

el
o
8T8

159
15866
152.52
151.12
151.05
149.87
148.80

13977

13610
129,68
123.54
122,96
122.06
119.88
11972
11162
111.53

10891

Nios24

—96.38
—03.49

2

J
|
i

56.57
56.50
56.05
55.56

—68.66
—65.12

A
Y

—29.84

5000

4300

4000

~3500

~3000

~2000

1000

| T | T T | r
180 170 180 150 140 130 120 110 100 %0
1 {ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-7-yloxy)propoxy)-4H-chromen-4-one (3j)

20



Intens. +MS, 3.55-4.04min #(211-240)
x10° 544.1956 1109.3594

1.5

1.04

256.1103
0.5+
982.3208
417.1542
l 835.2655
= r booa 4 il k o _oal
) 200 400 600 800 1000 miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-7-yloxy)propoxy)-4H-chromen-4-one (3j)

100 +EHE— W $30:27 2023 (CNT+08:00) VR VRN Vors
LR, e R A
90 L N E | plf
| v e g I :
1 - 4 £ i JL{J E
201 AN f A 1
| g g L, P
{ e s ) / | g %
04 R & / 8 4
i 2 o 'l B
8 g ( o
A g
| gl s A §
50 g 5 = 2
1 & b5 - 2=
| g zl=
407 2 21,
.| : :
R - 5 8 @
= | g o g
| . 2 e
201 ] o
1 & g | &
lﬂE i f £
| ] < -
ol 8 /0 s
1 = &
102 Sy
10t 2e -
| g8 s
1 o = - @
| g z
-0 £
=304
4000 Twmio 7 o " as00 T aee T T T i " eob
AR (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(3-(quinolin-7-yloxy)propoxy)-4H-chromen-4-one (3j)

21



1061
101 =
095

382
3.78

S

.

177
1.76
1.76

€

350000

300000

250000

200000

130000

100000

30000

-0

oo 102

o
e

50
£1 (ppm)

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-2-yloxy)butoxy)-4H-chromen-4-one (3k)

~vnongke-11. 1.

—172.68

UL

T
43

—71.54

56,57
56,52
56,05
55.99

/
hy

—41.56

—27.52

—24.54

16000

~15000

14000

13000

~12000

11000

~10000

3000

7000

~3000

4000

3000

2000

~1000

1000

T T T T T T T
o 130 170 180 150 140 130 120 110

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-2-yloxy)butoxy)-4H-chromen-4-one (3k)

22



Intens.
x108

2.5

2.0

1.59

0.51

+MS, 1.94-2.04min #(115-121)
558.2112

1137.3883

856.2839

L N L
T

0.0

200

400

600 800 1000

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-2-yloxy)butoxy)-4H-chromen-4-one (3k)

901

3863

50
40
L 1
@ 501
=
201
104
0l
-104
-204
304
4000

100 ZTEM{*MWMAO:S-I:ZS 2023 (GNT+08:00)
| - ]

3735.31

" msio

2054.15 L.

a0

™

A
P |
e \ W
V\ 0
! ANy
\ T s
i /W e
™ e ™ e s _—

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-2-yloxy)butoxy)-4H-chromen-4-one (3k)

23



e R L Y 2 e g BY R EsR g8 NS SR RR czsossgEey 2355885454
ETe253s-2p HR B0 Elke E NS S S S S e s e s s s o F¥TTgqene | 0 ZZZZZZZREE
v‘-—\-—.:.;é,_jl e P e e =
1000000
900000
800000
~700000
600000
M.
2
oemngd I
300000
~o
400000
300000
1 1
200000
‘I
o | 100000
QLJ ,
¥ PR Tyt S X
= T - =T — — al = oGy Wy
= So = = - - g E Ao =
—_ —— — — — £ ed oo =+
20 83 80 73 70 6.3 6.0 i0 45 40 335 30 23 20 15

53
11 (ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-3-yloxy)butoxy)-4H-chromen-4-one (31)

wvnongher12 1 fid e oo oo Sommom oimod [
[ TES ATEOHE SERE=28 BRE3 = =5 Nes n
o To® SEEITa oo L e m—— o =] = ]
= = i uy T Rl EslsEn s —_— = oo =] B=g=a= =
= 5E2 b A 3094388 =Z==8 =8 = B REAA L | 14000
| R led Ve N A SNV [ (] b N
13000
12000
11000
10000
Mo o f” /‘
,[:Lj[ lo""\”‘n A 19000
o o @0\
“o” +8000
7000
6000
3000
L4000
|
| , | 3000
1
| |
| [ ’ 2000
| Lo
J | ] i‘ | ‘ﬂ | -
L |
wiim Lo 1) | oo o
+-1000
T T T T T T T T T T T T T T T T T
30 170 160 150 140 130 120 110 100 %0 80 0 60 50 a0 30 20
11 (ppm)

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-3-yloxy)butoxy)-4H-chromen-4-one (31)

24



Intens.
X108

2.01

0.51

558.2113

856.i'2845

+MS, 2.15-2.29min #(128-136)

1137.3885

0.0 T T

200 400

600

800

1000 miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-3-yloxy)butoxy)-4H-chromen-4-one (31)

100 MEI— 11/ 28 10:41:57 2025 (ONT#02:00)

501 M’N“u(fw

-

3001, 24—

e
\{
{
P

HM
: i
3446, 68
306273 =

—

293706

4000 3500 000

2

=

2838.22

2694, 40

2500

AR (enrl)

2000

1600

614,16

1000 800

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-3-yloxy)butoxy)-4H-chromen-4-one (31)

25



450000
350000
300000

300000
400000

=500

Wi

S e

S62535 8 LT hefind
SRR Ensn

m s m s - m ; : ] g i : ; ; ; i
R 8 & & &8 . 38
IU -
- 8T m
@
- bt ©
L= =}
- @
< FO'$Z~.
g L9z
L =
- 2
<=
?
s
Fe b
PR
>
g
2 5095
ln B 6095
) > £5°95
ETE »
.FT.cm S 6595
STE >
= <t
WL
FIEL £
- 3
&
3
N
5 @
-m@ va..
= 2 beE6
k5] P96~
" E 0201~
b 3
- LE'SO 1~
PR GLTT1
Le > 98111
660 | @ 53 L2zl
hW S;SW
_ 2 861217
ol Fd m pIEC]
2 11921
L E [aRAl
sot b= 910§ 1
e
For |t e L8651—
& Zesp
ol cm 0g'abkl
Fe = LTS~
wz.:m m VR4S
Rar s 9rEs |
ot g Bo8S1~
B 48091
i £
Zz =
L. ; LeLi—
s £ f

30
26

£1 (ppm)

T T
130 120 110 100

140

150

3C-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-4-yloxy)butoxy)-4H-chromen-4-one (3m)




+MS, 2.52-2.81min #(150-167)

Intens.
x108 558.2109
1.501
1.251
1.004
0.751
050] 1137.3884
0.254
256.1097 856.2843
0.00l— e : . L, oo ‘ L P
200 400 600 800 1000 mz
HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-4-yloxy)butoxy)-4H-chromen-4-one (3m)
100 THE— 117 28 10:46:02 2025 (GNT+08:00) Ty I
90—5 ’Y.\:dvl’w /MJ b‘l f J
- A o
R A i
i o b N
704 = \ /‘f f"/.‘]ﬁ f 2 g
i @ 3 " = g
Su-: - ‘\“ /"‘/\‘P & \ K B
i \ S 1 s
= \\\ / / 1Nl | E
1 A\ s
" 40 : ~ ng/"\ ? / g
g o \f | AL
20—2 2\' A\ & & %
: DA oMK E
101 & \(-/ o J o l;—
| - 8 8 i) ﬂf” @ i
'l ‘r;fyoim;‘@""ﬂrs §¥)lE L
{m%
400 " msio a0 " as00 T e 1800 T " eob
AR (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-4-yloxy)butoxy)-4H-chromen-4-one (3m)

27



TE2E3828 RIS & FHer < ooy oy
TeZoBeriz-Rils DED BhiGr
[ s e

—

o

59
49

L7.69

LT

7
402
385
385
382

S==
B2
i

3T

)

-39

—

100
109
107
207
112
109
4411

T T T T T T T T T T

60 53 50 35 30 25 20
£l (ppm)

AR .

00

o
i

[
=
=
=
=
o

"H-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-6-yloxy)butoxy)-4H-chromen-4-one (3n)

onongke—14
2

56,57
56,09
56,05

—172
—96,38
~93,52
—71.56
—67.95
3091
2671

b
T
L2577

> F730000

700000

630000

330000

300000

430000

400000

330000

300000

230000

200000

130000

100000

30000

30000

~15000

14000

13000

12000

11000

10000

2000

~T000

5000

4000

3000

2000

F1000

-0

+=1000

T T T T
140 130 120 110 100

£
f1 {ppm)

BC-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-6-yloxy)butoxy)-4H-chromen-4-one (3n)

28



Intens. +MS, 2.68-2.93min #(159-1

x108 558.2108
1.2

0.8

0.6

1137.3884
0.4

0.21 256.1098
856.2844

- L L 1 i . i

74)

0.0 —L 1 T T r T T T
200 400 600 800 1000

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-6-yloxy)butoxy)-4H-chromen-4-one (3n)

100 ;;%H:: ﬂv;b i Wiﬁﬂ:id 2023 I\CCN'HJS 00) N’,\ /\\f.m‘\_“‘ (T
f =l Nees A
901 3 > ] 5 v T \
R AAl P : ﬂw |
: 8 "EEs ¢ ' e f E
801 ° FE AN
| = TEEE / s Qm
| = al
PO 52
by Ll
604 2l v
<7
50+ {\JI | /
' /
407 /\VD 7 i
- o .
i > i
@ 504 \ If d s
= & ]
201 J i
E
. =3
10+ g mj §
'l 1 G e
= g
| 5 2 5
0] g 8
{ g
201 g
-80
woo aeee . aeee e aee . ase  1om " eob
R (enrl)

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-6-yloxy)butoxy)-4H-chromen-4-one (3n)

29



LLST~

$8888888888¢8¢88:szseszszsszsss & pypetl
SHEEEEEEEEE 3888828828 3
IH s
181 Q)
me L <c
681 . o
;Qm %Em Fe 5 e
ot M 1195
- g 1595
[ m 89S
—
<=
? 06'L9—
Fe o 65 1L—
B
>
>
- ]
8E Fe 5
mm.L' =3
06En V6T >
o= g9 5 e
0% = wﬂm = = £5°66—
£0% N g 86'96—
arp Ty NI )
LI lm
Gl S S 95'80 1
g 8680 -
_ Z L
- T 06111
W rm) mq_\ 99'611
m «<@ £6611
> w1 A
o LT Z 96'1Z1
. / A 2 STzl
oo d o— b5 15621
89 E 896L1
€8 L s oot
e © o z66E17 =\_
€It G % \
fa = mwmvﬁ/.
mm.L 5 IR P > P66 1~
FeL 0ie m orIst
ot | g LIIST
po ol W P s |
- Fe e 89'85 |
LEL _ = <=
€1 R o b5 [l
ek sl g 18091
3 —
6 wel S LIF9]
§ W - A oczt/
h on
) i <
L83 gl I
ot/ s 5
9k
2 —
Bas e 8 =
HEE 2 @
mm =060 ~ =
= M T
B e = =
1 a
o=

100 a0

1o
1 (ppm)

200 190 130 170 160 180 140 130 120

z10

BC-NMR spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-7-yloxy)butoxy)-4H-chromen-4-one (30)



Intens.
x108
2.04

0.51

256.? 097

558.2111

856.i?844

+MS, 2.27-2.73min #(135-162)

1137.3884

0.0 T +
200 400

600

800

1000 ' miz

HRMS spectrum of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-7-yloxy)butoxy)-4H-chromen-4-one (30)

100 28— 117 23 10:54:19 2025 [CHT+08:00)

| AL
0] iy ﬁ/\"‘\, \

=

—n -

-

3056, 63—
3003, 23\{;)
=

3629.19

315124 55 6T =
3849. 55

284043

=

3
v
3675. 83
2934, 7T e

e

woo  aee  aoe

" as00

2363.02

AR (enrl)

2000

. e e ey
T \[fod

1800

B17.13

103095 Jop0.60 ——

1109. 16

1134. 22

10857, 36

Tweo T eob

IR spectra of 2-(3,4-dimethoxyphenyl)-5,7-dimethoxy-3-(4-(quinolin-7-yloxy)butoxy)-4H-chromen-4-one (30)

31



