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1 Figures of apoptosis analysis and western blotting analysis

1.1 Apoptosis analysis
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Figure S1. Derivatives induce apoptosis in Human Leukemia
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Figure S2. Derivatives induce apoptosis in Melanoma
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1.2 Western blotting analysis
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Figure S3. Derivatives regulate the apoptopic markers
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2. NMR spectra of derivatives

2.1. NMR spectra of derivative 1

TH-NMR of derivative 1
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BC-NMR of derivative 1
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DEPT of derivative 1
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HSQC of derivative 1
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1H-1H COSY of derivative 1
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HMBC of derivative 1
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2.2. NMR spectra of derivative 2
'"H-NMR of derivative 2
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BC-NMR of derivative 2
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DEPT of derivative 2
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HSQC of derivative 2
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TH-"H COSY of derivative 2
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HMBC of derivative 2
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2.3. NMR spectra of derivative 3

TH-NMR of derivative 3
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IBC-NMR of derivative 3
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DEPT of derivative 3
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HSQC of derivative 3
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TH-"H COSY of derivative 3
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HMBC of derivative 3
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2.4. NMR spectra of derivative 4

TH-NMR of derivative 4
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BC-NMR of derivative 4
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DEPT of derivative 4
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2.5. NMR spectra of derivative §
'"H-NMR of derivative 5
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BC-NMR of derivative 5
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DEPT of derivative 5

B3-C-DEPT135, 90-100DMSO
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HSQC of derivative 5
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TH-"H COSY of derivative 5

O RlT o e F)
< Clight=_rt =

P

B3-cosy

B el e T i ——

B8 87 86 85 84 B3 B2 B1 B0 79 78 A7 F6 75 V4 F3 72 71 0 69 68 67 66 65 64 63 62 6.1

S39






HMBC of derivative 5
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2.6. NMR spectra of derivative 6

TH-NMR of derivative 6
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BC-NMR of derivative 6
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DEPT of derivative 6
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B2-2-C-DEPT135,90-100DMSO

T 5 T L T p T > T T T Y T ’ T T T % T 2 T . T 2 T " T ¥ T = T " T % T Y T i T 4 T ' T ! T ! T v T T T

136.0 135.5 135.0 134.5 134.0 133.5 133.0 132.5 132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 1275 127.0 126.5 126.0 125.5 125.0 124.5 124.0 123.5

S46



HSQC of derivative 6
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TH-"H COSY of derivative 6
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2.7. NMR spectra of derivative 7

TH-NMR of derivative 7
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BC-NMR of derivative 7
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DEPT of derivative 7
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HSQC of derivative 7
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TH-"H COSY of derivative 7
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HMBC of derivative 7
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2.8. NMR spectra of derivative 8

TH-NMR of derivative 8
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IBC-NMR of derivative 8
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DEPT of derivative 8
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HSQC of derivative 8
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TH-"H COSY of derivative 8
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HMBC of derivative 8
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2.9. NMR spectra of derivative 9

TH-NMR of derivative 9
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BC-NMR of derivative 9
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DEPT of derivative 9

naringenin-Al-C-DEPT135,90 ~100DMSO
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HSQC of derivative 9
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TH-"H COSY of derivative 9
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HMBC of derivative 9
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2.10. NMR spectra of derivative 10
'H-NMR of derivative 10
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IBC-NMR of derivative 10
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DEPT of derivative 10
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HSQC of derivative 10
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IH-"H COSY of derivative 10
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HMBC of derivative 10
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3 Crystal structures of benzonaphthofuroquinone and benzoylnaphthindolizinedione
3.1 Crystal structure of 4 (Our previous work, which was reported in the literature: P. Luo, A.-G. Chittiboyina, W.-G. Pan and W.-X. Wei, Z. Krist.-New Cryst. St.,
2020, 235, 565-567.)

Benzonaphthofuroquinone checkCIF/PLATON report
E TR
G Bond precision: C-C = 0.0042 A Wavelength=1.54178
Cell: a=3.7133(1) b=9.7214(4) ¢=15.5765(6)
@ alpha=90 beta=96.121(2) gamma=90
EI- Temperature: 150 K
g Calculated Reported
E Yolume 559.08(3) 559.08(3)
8 Space group PEc Pc
3 Hall group P -2yc P -2yc
5 Moiety formula Cl6 H3 04 C16 H8 04
N sun formula C16 H8 04 C16 H8 04
Z P e R = 0.05
Mr 264.22 264.22
N I’ . Dx,g cm-3 1.570 1.570
2, Wt D —
7 ?'_.f\’ ' o ;- ‘é: s,: ’ : :
/‘4, ,)\I //-} N ]/-;:\ — Mu (mm-1) 0.951 0.951
i -\’/\_\_ y; an 1R //;--':.“’/;\/( =q° " F000 272.0 272.0
% o Sdh N )‘4,, L= F FO00" 272.94
X0t S Ml W
RN e A -:..\_/,,1\;\/\,, . Bl g h, k, 1max 4,12,19 4,12,19
g e e .
’ '7-(;\?&\ A\ \’ § /;\7\\//»\\/\/‘/, \é /\@ P Nref 2302[ 1157] 1904
-~ ' 4 !
CTRCLT R )}L\,,;;&__m = \ Tnin, Trax 0.843,0.909
=N o W S ) . { -
,IJ,,I{*\ QN 2 \w B S\ Tmin 0.684
N 22 i S S /| ; ;
e \\77 A . {\\\ Ll Ql’&- “ Correction method= Not given
TN/ = R¥ivea o2
3 3.1 \1\7'7 \*‘L ’fi ‘T-\\ _,/§ ?g"" - Data completeness= 1.65/0.83 Theta (max)= 74.702
= SN LS —— —N=4
-.-/"‘f‘ \;}g-'l\?g.r __/\‘:_?_’\\\ __/\ b R(reflections)= 0.0506( 1848) wR2 (reflections)= 0.1274( 1904)
‘ - :_.’. s [« e 1 - : \:__‘
AL = § = 1.097 Npar= 182
P gl
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3.2 Crystal structure of 7 (Our previous work, which was reported in the literature: P. Luo, A.-G. Chittiboyina, M. Wang, 1.-A. Khan, W.-G. Pan and W.-X. Wei, Z.
Krist.-New Cryst. St., 2020, 235, 105-107.)

Benzoylnaphthindolizinedione checkCIF/PLATON report
:, 1 ) Prob = 980
- Bond precision: C-C = 0.0020 A Wavelength=0.71073
Cell: a=11.6537(6) b=5.1315(2) €=26.8047(13)
= alpha=90 beta=96.266(3) gamma=90
g Temperature: %0 K
% Calculated Reported
B Volume 1593.37(13) 1593.37(13)
S Space group P 21/n P 21/n
i Hall group -P 2yn -P 2yn
: Moiety formula C23 HI3 N 04 C23 H13 N 04
Ky Sum formula €23 H13 N 04 (23 H13 N 04
& Mr 367.34 367.34
- DX,q cm-3 1.531 1.531
Z -169 Amarl P 21/n R = 0.05 RES= 0 -117 X 7 4 4
Mu (mm-1) 0.106 0.106
F000 760.0 760.0
F000' 760.39
h, k, lmax 16,7,38 16,7,37
Nref 4865 4810
Tmin, Tmax 0.979,0.997 0.829,0.997
Tmin’ 0.968

Correction method= # Reported T Limits: Tmin=0.829 Tmax=0.997
AbsCorr = MULTI-SCAN

Data completenegs= 0.989 Theta(max)= 30.513
R(reflections)= 0.0531( 3317) wR2 (reflections)= 0.1432( 4810)
S =1.023 Npar= 256
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