Antiproliferative Activity and Impact on Human Gut
Microbiota of New O-Alkyl Derivatives of Naringenin
and Their Oximes

Joanna Koztowska *, Anna Duda-Madej 2 and Dagmara Baczynska 3

Figure S1.
Figure S2.
Figure S3.
Figure 54.
Figure S5.
Figure S6.
Figure 57.
Figure S8.
Figure S9.

Figure S10

Figure S11.
Figure 512.
Figure 513.
Figure S514.
Figure S15.
Figure S16.
Figure 517.
Figure S18.
Figure S519.
Figure 520.
Figure 521.
Figure 522.
Figure 523.
Figure 524.
Figure 525.

Figure 526.

H NMR (600 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)

13C NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)

COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)

H NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)

13C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
H NMR (600 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)

. BC NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)

COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)

H NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)

13C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
H NMR (600 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)

13C NMR (150 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)

COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)

H NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
13C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
H NMR (600 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)

13C NMR (150 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)



Figure S27.
Figure S28.
Figure 529.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure 540.
Figure 541.
Figure 542.
Figure 543.
Figure 544.
Figure 545.
Figure 546.
Figure 547.
Figure 548.
Figure 549.
Figure S50.
Figure S51.
Figure S52.
Figure S53.
Figure S54.
Figure S55.
Figure S56.

Figure S57.

COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)

H NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)

13C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
H NMR (600 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)

13C NMR (150 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)

COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)

H NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)
13C NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)
COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)
H NMR (600 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)

13C NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)

COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)

H NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-octylnaringenin oxime (B6)

13C NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-octylnaringenin oxime (B6)
COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-octylnaringenin oxime (B6)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-octylnaringenin oxime (B6)
H NMR (600 MHz, acetone-ds) spectrum of 7-O-nonylnaringenin oxime (B7)

13C NMR (150 MHz, acetone-ds) spectrum of 7-O-nonylnaringenin oxime (B7)

COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-nonylnaringenin oxime (B7)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-nonylnaringenin oxime (B7)

H NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-nonylnaringenin oxime (B8)

13C NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-nonylnaringenin oxime (B8)
COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-nonylnaringenin oxime (B8)
HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-nonylnaringenin oxime (B8)

H NMR (600 MHz, acetone-ds) spectrum of 7-O-undecylnaringenin oxime (B9)



Figure S58. 3C NMR (150 MHz, acetone-ds) spectrum of 7-O-undecylnaringenin oxime (B9)

Figure S59. COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-undecylnaringenin oxime (B9)
Figure S60. HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-undecylnaringenin oxime (B9)
Figure S61. 'H NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)
Figure S62. ¥C NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)
Figure S63. COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)

Figure S64. HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)

MM AN ORNNNORNN COMMONNEYMANNOYT T NOOOONNONONTNAHNOOIONNTMMNANNTTOONDNDONOD QD
NP NONORRRRPYOORONNONMNANRRRTOQOQRRRRERRNRRRIYLIINOAOOROANMNAONNOQNANNNRUR R 40000
ANNNNNNOOO OO OOB0 LB NEOHReNANNN A A A A A A A A A A A A A A A A A Ao S oo
“““ — | ) A —————— —
—— P — —
35000
{ { / / [ [ /] [ 30000
25000
20000
15000

10000
| Il
‘ 5000

Il

I \
A M | | Lo
J d
S S
o~ o~

4 DN ) d 4 e84

] S S S8 S 9 555 o

o o~ o~ — — NN O (]
T

T T T T T T T T T T T T T T T T
12,5 12.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 75 7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 1.5 1.0 05
f1 (ppm)

Figure S1. 'TH NMR (600 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)
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Figure 52. 3C NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)
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Figure S3. COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)
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Figure 54. HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-heptylnaringenin (A3)
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Figure S5. "TH NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
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Figure S6. 3C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
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Figure S7. COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
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Figure 58. HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-heptylnaringenin (A4)
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Figure S9. 'TH NMR (600 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)
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Figure S10. ¥*C NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)
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Figure S11. COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)
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Figure S12. HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-octylnaringenin (A5)
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Figure S13. 'H NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
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Figure S14. 3C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
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Figure 515. COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
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Figure S16. HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-octylnaringenin (A6)
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Figure S517. "H NMR (600 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)
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Figure 519. COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)
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Figure S20. HSQC NMR (150 MHz, chloroform-d) spectrum of 7-O-nonylnaringenin (A7)
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Figure 522. 3C NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
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Figure 523. COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
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Figure S24. HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-nonylnaringenin (A8)
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Figure 525. 'TH NMR (600 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)
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Figure S26. 3C NMR (150 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)
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Figure 527. COSY NMR (150 MHz, chloroform-d) spectrum of 7-O-undecylnaringenin (A9)
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Figure 529. 'TH NMR (600 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
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Figure S31. COSY NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
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Figure 532. HSQC NMR (150 MHz, chloroform-d) spectrum of 7,4’-di-O-undecylnaringenin (A10)
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Figure S35. COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)



£
a
e
E
14000
13000
12000
11000
10000
9000
8000
r-1000

7000
6000
5000
4000
3000
2000
1000

880

880
680
060
060
060
160
T p—— - L
oer f — Rerat
MW k —_— I
[ =
€T
€T
€T
€T
et % i
€T
e
e |
bET ]
9€'T
2 A -
16T
LT
LT
8c'T |
8c'T |
8¢°T |
8c'T | ~
8c°T |
b1
b7 ]
8v°T |
8b°T | {00
€T ﬁ 00"

1o

I — = 609

= 6L'T

F ot

- v0T
40T

= 00T

6
f2 (ppm)

YL
PLT
ST
LLT
84T = I = £€0¢C
8LT ‘.
8LT
08T ‘“ = = 10¢C
U0V H0°T
U0V S0°Z
U0V S0°T
U0V S0°T
U0V 90°7
96°¢
L67E ]
867€ ]
10t
207 ]
£0°%
079
079
5091
5091

10

12

L6791
869
6679
Sb'L
9L 4 - = ggg

8€°0T \

T0° 1T

T ———————————— — 950

i 7T m

Figure S36. HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-heptylnaringenin oxime (B3)

J

0.5

25 20 15 1.0

3.0

85 80 75 70 65 6.0 55 50 45 4.0 35
f1 (ppm)

9.0
Figure S37. TH NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)

11.0 10.5 10.0 9.5



Q0 o o o op o
g5 58 SEs
28 83 SB% ,
O NMYT @ N [} O m < @© — DO T AT O AONPNONO DLW
N o QB m =N < N NN « RG] LeMAN-SQO0 G ® QR ®MNNY MY
SHERG B E L £ pBS B EEEEEEEE EERRRE
NN 7 [ SN ' TeT—— |
| ‘ [
— | ' 10000
1o | ! | ' L
|- L Lo
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

Figure S38. 3C NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)

[ [ I

r10

F12

6
f2 (ppm)

Figure 539. COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)

f1 (ppm)



r-20

r10

20

r30

L40

r50

60

(wdd) 13

F70

80
90

100
110
120

+130
140
150
160

+170

I

I

T

L

6
f2 (ppm)

11 10

12

Figure S540. HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-heptylnaringenin oxime (B4)
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Figure S41. 'H NMR (600 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)
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Figure 542. 3C NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)
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Figure 543. COSY NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)
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Figure S44. HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-octylnaringenin oxime (B5)
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Figure S52. HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-nonylnaringenin oxime (B7)
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Figure S56. HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-nonylnaringenin oxime (B8)
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Figure S60. HSQC NMR (150 MHz, acetone-ds) spectrum of 7-O-undecylnaringenin oxime (B9)
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Figure S61. 'H NMR (600 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)
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Figure S63. COSY NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)
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Figure S64. HSQC NMR (150 MHz, acetone-ds) spectrum of 7,4’-di-O-undecylnaringenin oxime (B10)



