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General Experimental Section

All chemicals and solvents were of analytical grade, obtained from commercial sources and used without further
purification. 'H NMR and 13C NMR were recorded on a Bruker 300 MHz spectrometer (Bruker, Germany) in the
solvent CDCl; with tetramethylsilane (TMS) as an internal standard. Infrared spectra were obtained through
TENSOR27 Fourier transform FT-IR spectrophotometer (Bruker, Germany). Mass spectra data were taken on a
Finnigan ESI instrument (Thermo, America). Absorption spectra were measured on a CARY50 UV-vis
spectrophotometer (Varian, America). Fluorescence spectra measurements were performed on an FL4500 PC
fluorescence spectrophotometer (Hitachi, Japan). Fluorescent images were taken on a BH2 fluorescence
microscope (Olympus, Japan). The pH values were measured with a PB-10 pH meter (Beijing Sartorius Device

Works, Beijing, China).
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Characteristic Data

3,4,9,10-Tetra (n-butoxyloxycarbonyl) perylene (PTBAC).
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Yield: 4.58g (70%). Yellow solid. *H NMR (300 MHz, CDCI3) &: 8.08 (d, J=7.9Hz, 4H), 7.93 (d, J=7.9Hz, 4H), 4.39 (d,
8H), 1.87 (m, 8H), 1.59 (m, 8H), 1.02 (m, 12H). 3C NMR (75 MHz, CDCl;, ppm) &: 168.51, 132.78, 130.35, 130.26,
128.81, 126.62, 121.26, 65.29, 53.39, 30.68, 19.28, 13.78. FT-IR (KBr, cm™): v = 2952, 2868, 2109, 1893, 1714,
1584, 1511, 1469, 1405, 1266, 1164, 1128, 1097, 1032, 939, 890, 841, 803, 743, 588, 507, 436. MALDI-TOF MS:
calcd 652.3; found, 652.3046 (M + Na*). Elemental analysis: Calculated for C4qH4405 C 73.60, H 6.79, O 19.61%;

found C 73.48, H 6.43, 0 19.82%.

1-nitro-perylene-3,4,9,10-tetra (n-butoxyloxycarbonyl) perylene (NPTBAC).

Yield: 0.9g (86%). Red solid. TH-NMR(300 MHz, CDCls, ppm): 5=8.40 (s, 1H), 8.37 (m, 2H), 8.26 (d, 1H), 8.14 (d, 1H,
J=6 Hz), 7.97 (d, 1H, J=6 Hz), 7.93 (d, 1H, J=9 Hz), 4.37 (m, 8H), 1.82 (m, 8H), 1.55 (m, 8H), 1.03 (m, 12H). 3C NMR
(75 MHz, CDCl3, ppm) 5: 168.06, 167.86, 167.79, 166.60, 146.32, 133.91, 132.53, 131.96, 131.61, 130.83, 130.51,
130.38, 130.00, 129.15, 128.73, 128.48, 127.92, 127.40, 126.63, 125.62, 123.13, 122.61, 66.02, 65.64, 65.58,
30.60, 19.23, 13.74. FT-IR (KBr, cm™): v = 2959, 2871, 1711, 1589, 1529, 1460, 1394, 1353, 1274, 1249, 1163,
1108, 1062, 1021, 959, 899, 846, 801, 736, 702, 604, 506, 434. MALDI-TOF MS: calcd 697.29; found, 697.2913 (M
+ Na*). Elemental analysis: Calculated for C4oH3NOo C 68.85, H 6.21, N 2.01, O 22.93%; found C 68.75, H 6.33, O
2.04, 0 22.87%.

1- hydroxyl-3,4;9,10-tetra(n-butoxyloxycarbonyl) perylene (HPTBAC).

Yield: 52 mg (79%). Red solid. *H-NMR (CHCls, TMS, ppm): & = 10.67 (s, 1H), 9.34 (d, 1H), 8.25 (d, 1H), 7.99-7.95
(m, 3H), 7.84 (d, 1H), 7.82 (s, 1H), 4.23-4.17(m, 8H), 2.62-2.39(m, 8H), 1.71-1.64(m, 8H), 1.44-1.34(m, 12H). 13C

NMR (75 MHz, CDCl;, ppm): 6 = 168.78, 167.80, 167.71, 157.31, 144.10, 133.47, 132.33, 131.95, 131.82, 129.85,
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129.30, 128.61, 127.65, 127.40, 126.34, 125.87, 125.64, 122.24, 120.78, 113.56, 80.00, 65.35, 65.27, 65.21,
30.66, 30.58, 19.25, 13.77. FT-IR (KBr, cm): v = 2957, 2928, 2870, 1708, 1588, 1514, 1460, 1406, 1344, 1271,
1196, 1160, 1063, 1024, 961, 939, 896, 837, 801, 750, 707, 580, 507, 438. MALDI-TOF MS: calcd 667.3; found,
667.29 (M + Na*). Elemental analysis: Calculated for C4oH4409 C 71.84, H 6.63, O 21.53%; found C 71.76, H 6.25, O

21.61%.
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Copies of (1H & 13C) NMR, FTIR and MS Spectra
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S5

1H
9.10 usec
-4.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
SI 32768
SF 300.1300013 MHz
WDW EM
SSB [
LB 0.30 Hz
GB [}
PC 2.00
T T
0 05 ppm
g B : BRUKER
o m < ( > < )
| T
Current Data Parameters
NAME. mayongshan
EXPNO 3
PROCNO 1
F2 = Acquisition Parameters
Date_ 20160415
Time 10.41
INSTRUM av300
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4434
DS 2
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2580.3
DW 27.800 usec
DE 6.50 usec
TE 673.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL fl =
13C
6.70 usec
.00 dB
75.4752953 MHz
== CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 14.88 dB
PL13 15.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
oS E 75.4677490 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
T T ™ pe 2.00
20 10 ppm



100
e
"\
K

90
|
2
f{
|

Transmittance [%]

50
|

- — f=] = b= - QMO 0
t~ o0 -] =2 wn = -« AN OMN VOO (=2 -3
A H 5 5 = L MRS = S & ©
o W (=2} @ - - © =00t~y . .o .
n o =] =13 - -3 o CNDHD DO~ | =
o o — o0 = [T+] (] —__-OO NI O T n o M
N o =1 - — — et O 00 OD 0D B~ N B W
T T T T T T
3600 3000 2500 2000 1000 500
Wavenumber cm-1
FTIR spectrum of PTBAC.
No title
CMNNO F®ANDDNY =E-2~-X ] o NIFNOMMOINOTMNMDTADITARND
SORBRISHEERAL SE2® g2 grzepazzzeizaizzl & BIRUKER
B T Ty Se<w e Addddddddddsadced o (-‘>Q
I\NV/// \V v N\\XW Current Data Parameters
NAME mayongshan
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
o Date_ 20160412
© Time 14.23
INSTRUM av300
PROBHD 5 mm PABBO BB-
PULPROG 2930
NO; TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 6172.839 Hz
o FIDRES 0.0941%0 Hz
AQ 5.3084660 sec
RG 362
DW 81.000 usec
DE 6.50 usec
TE 673.2 K
D1 1.00000000 sec
NPTBAC MCREST 0.00000000 sec
MCWRK 0.01500000 sec
== CHANNEL fl ==
1H
9.10 usec
PL1 -4.00 dB
SFO1 300.1324010 MHz
F2 - Processing parameters
SI 32768
SF 300.1300013 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
\ PC 2.00

T T T T T T T 1 1 1 T T T T T
85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 10 05 ppm

I | |
J\ )
moﬂom} \w WN “
28283 g w‘ 3
« ©
| ]

10.92

1H-NMR spectrum of NPTBAC.

S6



No title
wwoao WA MEAMARONM DN N
Sare MR NGO BN MOH. *0 T 0O NOa~ Nw® a o - o l'
@anrw CANANOO00AD®B N~ YUMo Tl S8 o} o o BR KER
S5hw R L L R R R R CEGE Buww S a ™ s
WS 2= \VAY,
NAME mayongshan
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20160411
Time 17.14
INSTRUM av300
PROBHD S mm PABBO BB-
PULPROG zgpg30
™D 65536
SOLVENT CDC13
19794
2
17985.611 Hz
0.274439 Hz
1.8219508 sec
1149.4
27.800 usec
6.50 usec
673.2 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
0.00000000 sec
0.01500000 sec
CHANNEL £1
6.70 usec
. . 0.00 dB
NETBAC 75.4752953 MHz
= CHANNEL £2
waltzlé
1H
80.00 usec
-4.00 dB
14.88 dB
15.00 dB
300.1312005 MHz
F2 - Processing parameters
“ | | H | ST 32768
e SF 75.4677490 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T BC 4.00
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
13C -NMR spectrum of NPTBAC.
=
= ( N /«—
P
s -BRUKER
(<O
o
=
f=el
—
S o]
=
@
3]
=]
d o |
2w
=
—
?_
=)
2 il
5 ®
)
=
S
<+
o
8 é
=]
o | NPTBAC
N
=2 =23 «1 o v
| N © - ] MOFINO HF—~ N w e
W TE i s : RN TSSO~ o
| - -t =23 b= o S SN B SO BT . . .
n = - N T Noow O + O o
o oW o~ n - e oMo MO O =]
& — — — — oo WOD =t~ O w =
T T T T T T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

FTIR spectrum of NPTBAC.

S7




g 25 hRGaroRsaaR 338 83&R sxa;ﬁza‘gzszgﬁc:g:szﬁ
2 35 REARSIRITEN S8 agas exsasrzizzzassiesir? BRUKER
s fo sserrrrRRR~ W ow wews PRI P S PRI CN
| V \W// V \\\\\‘\NW/ Current Data Parameters
NAME mayongshan
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160414
Time 14.58
INSTRUM av300
a] Lo PROBHD 5 mm PABBO BB-
1 T PULPROG 2930
e ™ 65536
L\,J::L SOLVENT cpel3
= o NS 8
TA—‘-'IA‘\] DS 0
P SWH 6172.839 Hz
hihd 0.094190 Hz
o I 5.3084660 sec
P 362
81.000 usec
6.50 usec
673.2 K
o 1.00000000 sec
HPTBAC 0.00000000 sec
0.01500000 sec
CHANNEL f1 ===m====
10
9.10 usec
-4.00 dB
300.1324010 MHz
F2 - Processing parameters
SI 768
SF 300.1300013 MHz
WDW EM
55B 0
1B 0.30 Hz
1 GB 0
L pC 2.00
T T T T T T T T T T T T
1 10 9 8 T 6 5 4 3 2 1 ppm
W A T Ll
ot} | S(Sw ol i e ey ] o] b [
=] ‘—| ‘N oile < o -6 & o3 e
| | ~ I=
1H-NMR spectrum of HPTBAC.
@ O e - DM N O ) O W W DD
Sman kit i R B s T e3RaY 8&&=R b3 8 =
SES & Fhdoccneetaneany 837338 ARY 28 8 &
O W 0 “y NN OO N NN NN NN NN e O DD W WD W o o o ~
Rus 9 Eoooonaonaanenag 8EERe 883 28 2 8
\l/ [ VL pA s 1./ \|/ 7 |
\ \ ; (
1
1
1
HPTBAC
in L 1 EEATI | o 1/ J l
B i T afaltc [oas: T T o T | SRt e T T T T T - ..._._...._.,_;__._.,..._,T.‘..__.,.,,,,"
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Pppm

13C -NMR spectrum of HPTBAC.

S8



100
||
1]
a7
(Vi
A )
m/

80

Transmi ttance [%]
60

50

40

30
|

HPTBAC

2928. 82 —

2870.96 —
1406. 60 —
1344. 94

1196, 67 ——
1160: 11 ="

1460. 98 —
1271. 21

3340. 67

2957.13

1708. 89

1588. 17 ——
- 1514.79

438.58 ——

T T T T
3500 3000 2500 2000 1500 1000
Wavenumber cm—1

FTIR spectrum of HPTBAC.

intens “MS, 0.1-0.1min #(4-5)
x108
1 PTBAC 652 3045

084
064
0.4

024

00 - T T
550 580 600 620 640 660 880 700 720 740 mz
MS., 0.1min #(4)

Intens
x108

104 NPTBAC 697.2813

0.8+

0864

T T Y
550 840 680 5‘80 700 720 740 760 780 800 miz
-MS, 0.1min #(4)

HPTBAC 667.2023

054

% : IR

550 500 820 640 660 680 700 720 740 mz

MS Spectra of PTBAC, NPTBAC and HPTBAC.

S9



Cell cytotoxic effect of HPTBAC on Human Lung Cancer A549 Cells.
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Cell cytotoxic effect of HPTBAC on Human Lung Cancer A549 Cells. 1, control; 2, 0.01 uM; 3, 0.1uM; 4, 1 uM; 5,
10 pM; 6, 50 puM. Data are expressed as mean values standard error of the mean of five independent

experiments.
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