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Understanding the Cardioprotective Effects of Flavonols: Discovery of

Relaxant Flavonols without Antioxidant Activity

Chengxue Qin, Xinggiang Chen, Richard A. Hughes, Spencer J. Williams, Owen L. Woodman

Table. Combustion Analysis and/or HPLC Analysis Data for Key Compounds.

Compd # Formula Combustion analysis or HPLC analysis*
data
1 Ci5H1005 Anal. RP-HPLC: tg = 11.9 min (97% purity)
2 Ci5H1003 Anal. RP-HPLC: #g = 16.4 min (99% purity)
3 Ci5H1004 Anal. RP-HPLC: #g = 13.4 min (98% purity)
4 Ci6H1204 Anal. RP-HPLC: #g = 16.6 min (96% purity)
5 C5HoClO5 Anal. RP-HPLC: g = 18.4 min (99% purity)
6 Ci6HoF503 Anal. RP-HPLC: g = 18.8 min (99% purity)
7 Ci6H1203 Anal. RP-HPLC: g = 17.8 min (99% purity)
8 Ci9H 503 Anal. RP-HPLC: #g = 21.0 min (96% purity)
9 Ci5H1003 Anal. RP-HPLC: #g = 13.5 min (99% purity)
10 Ci6H1204 Anal. RP-HPLC: #tg = 16.7 min (99% purity)
11 C15sHoO5Cl1 Anal. RP-HPLC: g = 18.3 min (98% purity)
12 Ci6HoF503 Anal. RP-HPLC: g = 18.5 min (99% purity)
13 Ci6H1203 Anal. RP-HPLC: tg = 17.7 min (99% purity)
14 Ci6H 1205 Anal. RP-HPLC: #g = 13.5 min (96% purity)
Calcd: C, 67.60; H, 4.25.
Found: C, 67.62; H, 4.23.
15 C5HoBrO4 Anal. RP-HPLC: g = 15.2 min (97% purity)
Calcd: C, 54.08; H, 2.72.
Found: C, 54.04; H, 2.80.
16 Ci6HoF304 Anal. RP-HPLC: #g = 15.8 min (99% purity)
17 Ci6H1204 Anal. RP-HPLC: #g = 14.6 min (98% purity)
Calced: C, 71.64; H, 4.51.
Found: C, 71.59; H, 4.58.
18 Ci9H 304 Anal. RP-HPLC: tg = 17.9 min (97% purity)

* HPLC analysis was performed by Mr John Karas (University of Melbourne) using an
Agilent 1200 series instrument, with UV detector set at 254 nm, and a Zorbax Eclipse XDB-
C18, 4.6x150mm, Sum particle size column (eluting at 1 mL/min with a 25 min gradient of
0-100% B, where solvent A = 0.1% TFA in water and solvent B = 0.1% TFA in acetonitrile.



3’,4’-Dihydroxyflavonol (1): purity > 97 %
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Flavonol (2): purity > 99%
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4’-Hydroxyflavonol (3): purity > 98%
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4’-Methoxyflavonol (4): purity > 96 %
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4’-Chloroflavonol (5): purity > 99 %
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4’-Trifluoromethylflavonol (6): purity > 99%
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4’-Methylflavonol (7): purity > 99 %
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4’-tert-Butylflavonol (8): purity > 96 %
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3’-Hydroxyflavonol (9): purity > 99 %
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3’-Methoxyflavonol (10): purity > 99%
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3’-Chloroflavonol (11): purity > 98 %

mAU

1000+

800

0+

404

04

MWD1 B, Sig=254,16 Ref=600,100 (W-0801141SW-11.0)

|

3’-Trifluoromethylflavonol (12): purity > 99%
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3’-Methylflavonol (13): purity > 99%
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4’-Hydroxy-3’-methoxyflavonol (14): purity > 96 %
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3’-Bromo-4’-hydroxyflavonol (15): purity > 97 %
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4’-Hydroxy-3’-trifluoromethylflavonol (16): purity > 99%
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4’-Hydroxy-3’-methylflavonol (17): purity > 98%

MWD1B, Sg=254, 16 Re=600,100 (WH080114\SW-17.0)
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4’-Hydroxy-3’-tert-butylflavonol (18): purity > 97 %
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'H NMR 400 MHz spectrum OMe

STANDARD 1H OBSERVE
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C NMR 100 MHz spectrum

13C OBSERVE

Solvent: CDC13

Ambient temperature
File: 4
UNITYplus=-400 “chemsparcl"
PULSE SEQUENCE

Relax. delay 1.801 sec e
Pulse 22.9 degrees

Acg. time 1.198 sec

Width 25000.0 Hz

576 repetitions

OBSERVE C13, 100.5118631 MHz
DECOUPLE H1, 399.7311936 MHz
Power 44 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 28 minutes
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'H NMR 400 MHz spectrum
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Cl
C NMR 100 MHz spectrum 0

13C OBSERVE

o
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Solvent: CDC13
Ambient temperature ()
File: 4
UNITYplus-400 ‘“chemsparcl"
PULSE SEQUENCE

Relax. delay 1.801 sec

Pulse 22.9 degrees

Acg. time 1.198 sec

Width 25000.0 Hz

672 repetitions

OBSERVE C13, 100.5118631 MHz

DECOUPLE H1i, 399.7311936 MHz

Power 44 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 33 minutes
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|
'H NMR 400 MHz spectrum
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C NMR 100 MHz spectrum
CF;

TT=isc oBSERVE" |

Solvent: €NCi3
Ambient temperature
INOVAC400  Mehemsparcl” OH 6
PULSE SEQUENCE ()

Relax. delay 1.801 sec

Pulse 20.8 degrees

Acgqg. time 1.199 sec

Width 25000.0 Hz

18160 repetitions
OBSERVE €13, 100.5120013 MHz

DECOUPLE H1, 399.72923593 MHz

Power 44 d8

continuously on

WALTZ-16 modulated

DATA PRDCESSING

Line breoadening 1.0 Hz

FT size 65536

Total time 15.1 hours
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'H NMR 400 MHz spectrum
STANDARD 1H OBSERVE

Puise Sequence: s2pul

Solvent: CDCT3
Ambient temperature
Operator: sjw
INOVA-400 ‘"inova400"

Pulse 36.0 degrees

Acg. time 3.744 sec

Width 6000.6 Hz

64 repetitions

OBSERVE H1, 399.7636710 MHz

DATA PROCESSING

Gauss window 0.500 sec
center at 0.200 sec

FT size 65536

Total time 4 min, 0 sec
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C NMR 100 MHz spectrum

13C OBSERVE
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'H NMR 400 MHz spectrum
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C NMR 100 MHz spectrum
13C OBSERVE

Solvent: CDC13

Ambient temperature

UNITYplus-400 ‘*chemsparcl" tBU
PULSE SEQUENCE

Relax. delay 1.801 sec

Pulse 22.9 degrees o

Acg. time 1.198 sec

32.222

Width 25000.0 Hz
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OBSERVE C13, 100.5118631 MHz OH
DECOUPLE H1, 399.7311836 MHz
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continuously on © in o
WALTZ-16 modulated o
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'H NMR 400 MHz spectrum

STANDARD 1H OBSERVE
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C NMR 100 MHz spectrum

Proton Standard Parameters
File: Carbon

Pulse Sequence: s2pul

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: sjw

INOVA-500 "bio500"

Pulse 45.0 degrees

Acq. time 1.500 sec

Width 30188.7 Hz

832 repetitions

OBSERVE Cl13, 125.7781812 MHz
DECOUPLE H1, 500.2140810 MHz
Power 44 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 2 hr, 5 min, 44 sec
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'H NMR 400 MHz spectrum
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C NMR 100 MHz spectrum

pad=10 run with findz0 before acquisition
pad=10 run with gradshim before acquisition

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Sample #43, Operator: Sjw—xc
File: 3pri-Cl1-Flav-C_Carbon-sStd_01 ()
INOVA-500 “chem500" | Cl

Relax. delay 1.500 sec

Pulse 45.0 degrees OH 11
Acg. time 1.500 sec

Width 30154.5 Hz ()
256 repetitions
OBSERVE Cl13, 125.6459915 MHz
DECOUPLE H1, 499.6875700 MHz

Power 42 dB

continuously on

WALTZ-16 moduiated
DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072
Total time 12 min, 50 sec




'H NMR 400 MHz spectrum

3td proton

Sample: 3’-CF3 flavono]

FID directory: shome/sjw/datashelena/3-CF3flavonoi_Hi.fid ()
Pulse Sequence: s2pul CF3
Soivent: dmso |

Temp. 25.0 C / 298.1 K
Operator: sjw

File: 3-CF3flavonol_H1 OH 12
INOVA-400 ‘chemd00"

Pulse 45.0 degrees
Acqg. time 3.744 sec
Width 6395.9 Hz
16 repetitions
OBSERVE H1, 889.7590502 MHz
DATA PROCESSING
Gauss window 0.500 sec
center at 0.200 sec
FT size 65536
Total time 1 min, 0 sec
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3C NMR 100 MHz spectrum

=

Std proton INDEX FREQUENCY PRl HEIGHT
1 17474.545 1 47.0
Sample: 3°-CF3 flavonol 2 15611.096 1 43.9
FID directory: /home/sjw/data/he1ena/3—CF3ﬂavono]_ClS.fid 3 14472 .116 1 44,1
Pulse Sequence: s2pul 4 14118.716 1 77.19
Sotvent: dmso 5 13540.760 1 87.5
OTS'“P,; 25.0 C / 298.1 K 6 13378.048 1 68.5
perator: sjiw
File: 3-CF3flavonol_C18 ? 13257.308 1 60.6
INGVA-400 "chem400" (@) 8 13121.097 1 104.6
CF3 3 13086.493 1 24.0
Relax. delay 1.700 sec | 10 13054.834 1 23.3
Pulse 45.0 degrees 11 12757.389 L 39.2
heq. time L30.cC OH 12 12 12753.708 1 34.2
15936 repetitions 13 12677.138 1 19.5
OBSERVE C13, 160.5134705 MHZ 0] 14 12618.238 1 97.4
DECOUPLE H1, 399.7610547 MHz 15 12607.93¢ 1 80.3
Power 36 dB
continuously on 16 12537'@7 i 38.0
WALTZ-16 modulated 17 12533.568 1 35.5
DATA PROCESSING 18 12404.725 1 15.1
Line broadening 1.0 Hz 19 12261.883 17| 56.1
FT size 65536
Total time 16 hr, 42 min, 58 sec 20 11988.744 1 93.3
21 4102.766 275.7
22 4082.151 819.8
23 4060.800 1647.3
24 4040.185 1901.2
25 4918 .833 1644.4
26 3598.218 808.6
27 3976.867 270.1




'H NMR 400 MHz spectrum

Experimental plot
Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Operator: sjw
INOVA-500 "NMRS500"

CHs
Pulse 46.4 degrees
Acg. time 4.000 sec
Width 8000.0 Hz
16 repetitions OH 13
0OBSERVE H1, 493.6853752 MHz
DATA PROCESSING
FT size 131072
Total time 1 min, 4 sec
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C NMR 100 MHz spectrum

pad=10 run with findz0 before acquisition ()
pad=10 run with gradshim before acquisition | ()H3

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Sample #42, Operator: sjw-xc
File: 3pri-Me—Flav-C_Carbon-Std_01
INOVA=500 "chem500" |

OH 13

Pulse 45.0 degrees
Acg. time 1.500 sec [
Width 30154.5 Hz ‘
256 repetitions
0OBSERVE C13, 125.6459948 MHz
DECOUPLE H1, 499.6875700 MHz
Power 42 dB I
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 12 min, 50 sec
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'H NMR 400 MHz spectrum

STANDARD 1H OBSERVE

Pulse Sequence: s2pul
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Bc NMR 100 MHz spectrum

OH

13C OBSERVE O
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'H NMR 400 MHz spectrum
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'H NMR 40Q MHz spectrum

STANDARD CARBON PARAMETERS
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'H NMR 400 MHz spectrum

Std proton

Sample: 4°~0H,37~-CF3 FLAVONOL

Puise Seguence: s2pul
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OH
CF5

OH

C NMR 100 MHz spectrum
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'H NMR 400 MHz spectrum

STANDARD 1H OBSERVE

Pulse Sequence: szZpul
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C NMR 100 MHz spectrum

13C OBSERVE

Pulse Sequence: s2pul

Sotvent: DMSO
Ambient temperature
Qperator: sj

v
INOVA-400 “inovad00"

Relax. delay 1.881 sec

Pulse 38.7 degrees

ACq. time 1.199% sec

Width 25600.0 Hz

5280 repetitions
OBSERVE C13, 108.5194705 MHz
DECOUPLE H1, 398.7610547 MHz
Pawer 38 dB

continuously on

WALTZ2-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65538
Total time 16 hr, 42 min, 58 sec
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=
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— 13
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e
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16.839
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'H NMR 400 MHz spectrum OH

| tBu

STANDARD 1H OBSERVE

404,

Pulse Sequence: s2pul OH 18

Solvent: DHSO
Ambient temperaiure ()

Operator: sjw

INOVA-400 "inova400"

29
.508
500

2
1

\_..2.496

Pulse 36.0 degrees

Acq. time 3.744 sec

width 6000.6 Hz

64 repetitions

OBSERVE H1, 399.7590461 MHz
DATA PROCESSING

Gauss window 0.500 sec

center at 0.200 sec

FT size 65536
Total time 4 min, 0 sec

2.509

2.491

16.109

—3.432

9.2865

10 8 8 7 6 5 4 3 2 1 ppm
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C NMR 100 MHz spectrum OH

| tBu

13C OBSERVE

OH 18

Pulse Sequence: s2pul ggc 32(;“.;:

odpmodna
Solvent: BRSO (@) Codbaad<e
Ambient temperature el | I
Operator: sjw ‘ ] E/j /J/J
INOVA-400 "inovad00" ™

s

Relax. delay 1.801 sec (

Pulse 38.7 degrees

Acg. time 1.199 sec

Width 25000.0 Hz

18960 repetitions
OBSERVE €13, 100.5195331 MHz
DECOUPLE H1, 399.7610547 MHz
Power 38 dB

continuously on

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FET size 65536
Total time 16 hr, 42 min, 56 sec

127.144

26.605
-————\\jllﬂ .332

-116.282

124.753
124.480

121.664

135.333
133.398
\_121.398

157.853
154.407
146.726
18758
S
/1

172.479

il
|
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