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SI1. Biological assay

Cell Culture. The human cancer cell lines (A549, HeLa, A2780, HCT116, MGC803) used in this study
were cultivated in DMEM containing 10% (v/v) heat-inactivated fetal bovine serum (FBS), 100 units/mL
penicillin, and 100 pg /mL streptomycin, respectively. The cells were incubated at 37 “C under a 5% CO,
and 90% relative humidity (RH) atmosphere.

MTT assay. The cells grown in the logarithmic phase were seeded into a 96-well plates (5x103 cells/well)
for 24 h, then, they were exposed to different concentrations of the test compounds for 48 h. After
attached cells were incubated with 5 mg/mL MTT (Sigma, USA) for another 4 h, the suspension was
discarded and subsequently the dark blue crystals (formazan) were solubilized in dimethyl sulfoxied
(DMSO). The solution was measured using a multifunction microplate reader (Molecular Devices, Flex
Station 3) at the absorbance of 570 nm, and each experiment was performed at least in triplicate. ICsq
values which represent the drug concentrations required to cause 50% cancer cell growth inhibition were
used to express the cytotoxic effects of each compound, and were calculated with GraphPad Prism
Software version 5.02 (GraphPad Inc., La Jolla, CA, USA).

Antiproliferative activity of compound 10a against human normal cells. The cytotoxic effects of the target
compound on normal human cells, were examined by MTT (3-(4,5-dimethyl-2-thia- zolyl)-2,5-diphenyl-
2-H-tetrazolium bromide) assay. Briefly, when the cells reached the logarithmic phase, 5 103 cells/well
were harvested and plated into 96-well plates for 24 h, and then, the cells were exposed to different
concentrations of the test compounds for 48 h; each experiment was performed in triplicate. Afterward, 20
ml of 5 mg/ml MTT (Sigma, USA) was added, and the cells were incubated for another 4 h. Then, the
suspension was discarded and 150 ml of DMSO was added to each well. After the plates were shocked for
10 min to dissolve the dark blue crystals (formazan), the absorbance at 570 nm was measured using a
multifunction microplate reader (Molecular Devices, Flex Station 3). The ICs, values were calculated with
Grap Pad Prism version 5.0.

In vitro tubulin polymerisation assay. The tubulin polymerisation assay was performed by an increase
in fluorescence intensity, which can be easily recorded due to the incorporation of a fluorescent reporter,
DAPI (4’,6-diamidino-2-phenylindole), a fluorophore already known as a DNA intercalator. In our
experiment, a commercial kit (cytoskeleton, cat. #BK011P) purchased from Cytoskeleton (Danvers, MA,
USA), was used for the tubulin polymerisation. The final buffer concentration used for tubulin
polymerisation contained 80.0 mM piperazine-N, N’-bis (2-ethanesulfonic acid) sequisodium salt (pH
6.9), 2.0 mM MgCl,, 0.5 mM EGTA, 1 mM GTP, and 10.2% glycerol. First, 5 pL of the tested
compounds at the indicated concentrations was added and the mixture was warmed to 37 °C for 1 minute,
then, the reaction was initiated by the addition of 55 pL of the tubulin solution. The fluorescence intensity
enhancement was recorded every 60sec for 90 min in a multifunction microplate reader (Molecular
Devices, Flex Station 3) (emission wavelength is 410 nm, excitation wavelength is 340 nm). The area
under the curve was used to determine the concentration that inhibited tubulin polymerisation by 50%
(IC50), and was calculated with GraphPad Prism Software version 5.02 (GraphPad Inc., La Jolla, CA,
USA).

Immunofluorescence microscopy. In a 10 mm confocal culture dish, 3X104 cells were grown for 24 h,
and then incubated in the presence / absence of compound 10a at the indicated concentrations for another
12 h. After washed with phosphate buffer solution (PBS) and fixed in 4% pre-warmed (37 °C)
paraformaldehyde for 15 min, the cells were permeabilized with 0.5% Triton X-100 for 15 min and
blocked for 30 min in 10% goat serum. Then, the cells were incubated with mouse anti-tubulin antibody
(CST, USA) at 4 °C overnight, and were washed with PBS for three times and incubated with goat anti-
mouse IgG/Alexa-Fluor 488 antibody (Invitrogen, USA) for 1 h. The samples were immediately
visualized on a Zeiss LSM 570 laser scanning confocal microscope (Carl Zeiss, Germany) after the nuclei
were stained with Hoechst 33342 (Sigma, USA) in the dark at room temperature for 30 min.

Cell cycle analysis. A549 cell were seeded in 6-well plates (3X105 cells/well) and incubated in the
presence / absence of compound 10a at the indicated concentrations for 24 h and then harvested by
centrifugation, fixed in ice-cold 70% ethanol overnight. After the ethanol was removed in the next day,
the cells were resuspended in the ice-cold PBS and treated with RNAse A (Keygen Biotech, China) at 37
°C for 30 min, followed by incubated with the DNA staining solution propidium iodide (PI, Keygen
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Biotech, China) at 4 °C for 30 min. About 10,000 events were detected by flow cytometry (Beckman
Coulter, Epics XL) at 488 nm. The data regarding the number of cells in different phases of the cell cycle
were analysed by EXPO32 ADC analysis software.

Apoptosis analysis. The preparation of A549 cell sample was the same as cell cycle analysis. After
incubation, cells were harvested and incubated with 5 pL of Annexin-V/FITC (Keygen Biotech, China) in
binding buffer (10 mM HEPES, 140 mM NaCl, and 2.5 mM CaCl, at pH 7.4) at room temperature for 15
min. PI solution was then added to the medium for another 10 min-incubation. Almost 10,000 events were
collected for each sample and analysed by flow cytometry (Beckman Coulter, Epics XL). The percentage
of apoptotic cells was calculated with EXPO32 ADC Analysis software.

Mitochondrial membrane potential assay. A lipophilic cationic dye, 5,5',6,6'-tetrachloro-1,1',3,3'-
tetraethyl-benzimidazolcarbocyanine (JC-1, Beyotime, China) was used to monitor the level of MMP in
the cells. At normal state, the MMP is high and JC-1 appears as aggregates, which indicated by red
fluorescence. However, when apoptosis occurs, the MMP reduced and JC-1 displayed as monomers,
which indicated by green fluorescence. We applied two methods which including flow cytometry and
fluorescence microscopy to detected the MMP. For flow cytometry analysis, A549 cells were plated in 6-
well plates (3X105 cells/well) and grown for 24 h, and treated with compound 10a at the indicated
concentrations for 48 h. Then the cells were harvested by centrifugation and incubated with JC-1 solution
for 30 min. After briefly washing, the proportion of green and red fluorescence intensity were
immediately detected and analysed by flow cytometry. For the fluorescence microscopy detection, A549
cells were plated in 6-well plates (3x105 cells/well) and grown for 24 h, and treated with compound 10a
at the indicated concentrations for another 48 h. Then the cells were stained with 2 pM JC-1 at 37 °C for
30 min, washed with PBS and then the cell nuclei were stained with Hoechst 33342 (Sigma, USA) for 10
min in the dark. The cell images were immediate detected by a fluorescence microscopy (EVOS FL
Auto).



SI2. NMR spectrums of target compounds
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"H NMR (400 MHz, CDCly) 8 6.98 (s, 1H), 6.85(d, /= 8.3 Hz, 1H), 6.81(d,.J= 83 Hz,
IH), 6.77 (s, IH), 6.62 (s, IH}, 6.26(d, J= 9.8 Hz, 1H), 5.62 (d, /= 94 Hz, 2H), 5.29(d.
J= 1.8 Hz, 2H), 391 (5, 3H), 3.82 (s, 3H), 149 (s, 6H).

&
S

~-3.82

—1.49

1 (ppm)

20160124-25-122-¢c
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0
|
CH,

5C NMR. (101 MHz, CDCly) & 149,31 (s), 147.85 (s). 146,42 (s), 143.21 (s), 141.79.(s). 133.13 (s).
133.97 (s). 131.00 (s). 122.48(s). 12142 (s), 120,36 (s). 119.08 (s). 114.67 (s). |12.56:¢s) 11215 (s).
11021 (s), 76.73 (s), 3638 (s), 36.07 (s), 28.07 (s). | 120. 36

L ———
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56.38
56.07
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e
=}
@
o
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20160315-zs-155-h
e}

o
S ~on,
HiC _.GHy
o o
HyC
o

CHy

'H NMR (400 MHz, CDC;) & 7.44 (s, 1H), 7.39(d, /= 8.3 Hz, 1H), 7.32 (s,
LH), 7.10(d, /= L4 Hz, IH), 691 (d, /= 83 Hz, IH),6.32(d, /= 9.9 Hz, IH),
5.68(d, = 9.8 Hz, [H), 3.97 (s, 3H), 3.95 (s, 3H), 391 (s, 3H), 1.53 (s, 6H).

7.44
7.40
7.38
7.32

|

7.10
7.10
6.93
6.90
6.33
.<5.31
5.69
5.67

<,

3.97
3.95
3.91

{
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1.53
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124.80
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7
s

b

CHs

CHa
o0

C NMR (101 MHz, CDCL) 3 194.50 (s), 152.57 (s), 148.91 (), 148, 4
13080 (s). 13020 (s). 124.80 (s), 122.17 (s), 121,88 (s). 12076 (s). 11%5 s).
0

7780 (s), 36.33 (s), 36.12 (s), 28.30 (s).

12217

=40.98
~40.99
-1.02

1 (ppm)
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~112.21
~-109.73

.00 (s), 13120 (s),
1221 (s). 109.73 (s).
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. 11.01
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SI3. NMR spectrums of intermediate compounds
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w W W< = o w -
=2 L e [+ o~ —
M g A Y
HC 50000
3
we ©
= 0 43000
’ 5
HaC |‘
. { 40000
H NME (400 M, CDCL) § 988 (s, 1H), .64 (.= 8.7 H, 1H), 743 (s, 15, 7 4;14 J=67Hs, | [
1H), 389 (s, 3H). 2.64 (s. 1H). 174 (s, 6H) ! I
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o
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o
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THNMR (400 MHz, CDCls) 6 9.72s, 1), 7.23 (d, J= 1.6 Hz, 1H), 708 (d, /= 1.7 Hz, 1H), 6.28(d, J
=90 Hz, [H), 561 (d, /= 99 Hz, 1H), 334 (s, 3H), 144 (s, 6H).
135000
F30000
F25000
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F15000
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[LLs |. Ls
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o o e oY © 5000
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20160526-z5-T7

7.28
7.26
6.87
6.79
6.78
6.59
6.58
6.26
5.67
5.61
5.58
3.80
378
2.39

ERRTIIEIAES

—1.48

OH

/
HLC
o} o}
H,C

) GH,
HaC 11

<

'H NMR (400 MHz, CDCL) 8 727 (d J= 8.6 He, 2H). 685 (d. /=8 7 Hz. 2H) 6.79 (d. /=1 7 Hz. 1H).
658 (d J=1.7Hz, IH), 623 (d, /=98 Hz, [H), 5.67 (s, 1H), 5.59 (4 J=0.8 Hz, 1H), H),3.78
(s, 3E0), 2.30 (s, 1H). 1.46 (s, 6E).
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o
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N
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131103,
563705,

BENMR (101 MHz, CDCL) 8 159.09 (), 148.33 (31, 141,36 (), 136.27 (3 )
122485, 12176 (5), 11702 4), 113.92¢5), 110.79(5), 661 (), 7565 (3)
(d,J= 241,

127.93 (3),
15.30 (=), 27.99
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139,09

K {s)
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0
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0 i
[ [
CH, T
HH

TH NMR (400 MHz, CDCL) 8 720 — 7.19 (m, 1H), 6.98 — 690 (m, 2H), 6.79 (d, J=
4.4 Hz, 2H), 6.59 (d, J= 1.7 Hz, 1H), 6.24 (4, J=9.8 Hz, 1H), 5.67 (s, LE), 5.39 (4. 7
=98 Hz. 1H), 3.80 (s. 3H). 3.77 (s, 3H). 2.30 (s, 1H), 1.45 (s. 6H).
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G

—2.50

1.45
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=
—
o
=
b
—
=}
=
i

C NMR. (101 MHz, CDCl) & 158.78 (5), 148.34 (s), 14361 (5), 141.51 (3), 13583s), 13110 (s),
12955 (s), 12244 (s). 121.79 (s), 118.95 (s}, 11717 (s), 112.92 (s), 112.18 (s} £10(88 (5). 76.63 (s).
7598 (s), 5637 (s), 35,33 (s), 27.99 (d, J=3.0 Hz). 121.78
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20160527-zs-82

7.28
7.28
7.26
7.25
7.24
7.22
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7.20

F21000
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Fe91
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Tee.60
We.60
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Lg.24
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Ls.60
<3

L5.58
383
3.82

—3.05
4

F20000

F19000

18000

17000

16000

i 15000

11000

'"HNMR (400 MHz, CDCl;) 8 7.29 - 7,24 (m, 1H), 7.21 (dd, /= 7.5, LS Hz, [H),
6.94(t, J=7.2Hz, 1H), 690 (d, J=82Hz 1H),6.86(d, /= L& Hz, 1H), 6.60(d,
J=18Hz, [H), 6.25(d,.J= 9.8 Hz IH), 5.96 (s, IH), 5.59(d, /= 9.8 Hz, 1H),
383 (s, 3H), 3.82(5, 3H), 3.05(s, TH), 146 (s, 6H).
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¢
BC NMR (101 MHz, CDCL) 8 156.91 (s). 148.16 (s). 141.19 (s). 13| ‘iz\iili%i 2.13 (s). 130.91 (s). F700
128.83 (s), 127.96 (s}, 122,67 (s), 121.63 (s), 12092 (s), 117.13 (s), Hhid4: 5, 7654 (s),
72.05 (), 36137 (s). 35.57 (5), 28.01 (s). [Tt
| 120.52 Lo
1 =) G (s) )
127. 96 111,14

F (s
110.84

Q (s)
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R R R 6466 (66 6 601615 15
OH bbb\
F
F
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] o]
~
H3C CHg
o]
Ve

"H NMR (400 MHz, CDCl;) & 7.10 (dd, /= 12.2, 20 Hz, 1H), 7.05 (d, /=92 Hz,
TH), 6.90(t,.J=8.5Hz, IH), 6.75(d, J= 1.8 Hz 1H), 6.56(d,.J7= 1.8 Hz, 1H),
6.25(d.J = 9.8 Hz, 1H), 5.63 (s, IH), 5.61 (d, /= 9.8 Hz, IH), 3.86 (s, 3H), 3.80

_3.86
3.80

2.52

1.46

(s, 3H), 2.52 (s, 1H), 146 (s, 6H).
|
1
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L T ht
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T e e S e et o S N o {e]
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C NMR (101 MHz, CDCL) & 15228 (d, J= 245.8 Hz), 148.30 (s), 146884 (4, ), 14147 (s),
137.17 (d, 7= 5.3 Hz), 135.80 (s), 13116 (s). 122.31 (s), 122.22 (. J = 3|4 Ha), 117.00 (s),
11442 (d, 7= 19.0 H), 11321 (d, = 1.8 Hz), 110.68 (s), 76.65 (s), 7546 (s). 5 29(s), 2792

(&, 7=3.THz).
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"H NMR (400 MHz, CDXCl) § 7.13 (d, /= 9.4 Hz, 2H), 6,80 (d, ./ = 1.7 Hz, 1H),6.76
J=8.1Hz 1), 6.59.(d./ = L6 Hz, 1H),
=9.8 Hz, 1H), 3.81 (s, 3H), 3.80 (s, 3H), 2.36 (s, 1H), 2.19 (s, 3H), 145 (d, J = 1.3
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'H NMR (400 MHz, CDCls) § 7.36 (d..J = 8.5 Hz, 1H), 6.75(dd, /= 9.3, 2.0 Hz, 2H),
669 (d,.J=25Hz, [H),6.52(d, ./ = 1.6 Hz, 1H), 6.23 (d,.J = 9.8 Hz, [H), 5.82(s,
LH), 5.59 (d,J = 9.8 Hz, 1H), 3.79 (s, 3H), 3.78 (s, 3H), 2.27 (s, 1H), 223 (s, 3H),
145 (d,.J= 1.7 Hz, 6H).
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"HNMR (400 MHz, CDCL) 8 7.30 (d, J= 83 Hz, 2H), 723 (d, J= 8.4 Hz, 2H),
6.79(d,.J= 1.7 Hz 1H), 6.59(d, J = 1.7 Hz, IH), 6.26 (d, /= 9.8 Hz 1H), 5.71 (d.
J=24Hz 1H),561 (d,/=9.8 Hz, 1H),3.83 (s, 3H), 249 (d, /= 12.8 Hz, 3H),

146 (s, 6H).
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C NMR (101 MHz, CDCL) & 148.31 (5), 14144 (s). 140.88 (5). 137.53 (5

12709 (s), 126.65 (s), 122.37 (s), 121.75 (s), 117.08 (s), 110.80 (s), 76.61 (s}

P )
|140.88| |1

(4. J=34Hz), 1592(s).
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'H NMR. (400 MHz. CDCL) & 6.80 (d. /=18 Hz 1H). 6.63 — 657 (m. 3H). 626 (d. /=98 Hz. 1H).
5.64 (s, 1H), 5.61 (d, 7 =9.8 Hz, 1H), 3.82 (s, 3H), 3.82 (s, 9H), 2.63 (s, 1H), 146 (s, 6H). Losooo
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'H NMR (400 MHz, CDC;) & 7.29(d, /= 2.3 Hz, 1H), 7.09(dd, J= 8.6, 2.3 Hz, 1H), 6.75(d, J=8.7
Hz, 1H), 5.20 (s, 2H), 385 (s, 3H), 3.51 (s, 3H). k21000
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'H NMR (400 Mz, CDCl;) 8 7.21 (d, ./ = 1.9 Hz, LH), 6.97 (dd, J= 8.3, L9 Hz,
1H), 6.36(d,J= 8.4 Hz, H), 682 (d, /= L8 Hz, [H), 661 (d,.J= 1.8 Hz, IH),6.26
(d. = 9.8 Hz, 1H), 5695, LH), 5.61 (d,. /= 9.8 Hz, 1H), 522 (5, 2H), 3.87 (s, 3H),
383 (s, 3H), 3.50(s, 3H), 2.02(s, [H), 146 (s, 6H).

| S
\
18

—2.02

—1.46

e L i i
AN OCOMANMONN N O
DTOgOQAaAvrANTON @ <
O OO0~ —NOmM® (o le)
—r— 2 S T O s s Nmae o9 &
16 15 11 13 12 11 10 ] 8 7 ] Bl 1 3 2 1 0 o 1 =2 -3
£1 {ppm)

8b

20160508-zs- 119

s
HaC
O
HaC

/0

HyC

7.10
7.08
6.96
8.95
6.87
6.87

OH

Q.
O “cn
o~ »CHa
o [e]

"HNMR (400 MHz, CDCL) 6 7.09(d, J = 83 Hy, 1H), 6.95 (d, J= 1.9 Hz, 1H),
6.86 (dd,J= 82, 1.9 Hz, [H), 6.81 (d,./= 18 Hz 1H), 6,60 (d,J = L8 Hz, IH),
6.26(d,./= 9.8 Hz, 1H), 5.68 (s, LH), 561 (d, /= 9.8 Hz, 1H), 521 (5, 2H), 3.85

8.85
6.85
6.81
6.81

ktsiiz
|

6.27
6.25
5.68
5.62
5.60
5.21
3.85
3.82

™-3.50

—2.34

1.46

(s, 3H), 3.82(s, 3H), 3.50 (s, 3H), 2.34 (s, 1H), 1.46 (s, TH).
1
liLl ] L
(il el |
e e D T e by L
DR DNDROMN IO [e)] (=]
QOO ORO AN O © ©
OO~ OO O —— MmN o (o]
16 15 11 13 12 11 10 9 8 7 6 3 1 3 2 1 0 =1 =2 -3
£1 {ppm)
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9a

20160506-25-86

CIRRIINRTCEENT 88
o N NNCNONGD~= = Y Shvcied
(s} 0.
P g \CHS
HyC
[e) [e]
HyC |
o] CH
- 3
HsC

TH NMR (400 MHz, CDCL) § 765 (d, J= 1.7 Hz, TH), 749 (dd, J= 84, 1.7 H,
1H), 7.32(d, J= L4 Hz, [H), 7.11 (d, J = 1.5 Hz, IH), 696 (d, J= 8.4 Hz, LH),
631(d, J=9.9Hy, 1H), 5.67 (d,J= 98 Hz, 1H), 5.27 (s, 2H), 397 (s, 3H), 390
(s, 3H), 352 s, 3D, 153 (5, 6H).

~5.27
397
390
~3.52
—1.84
—1.53

—

3.08
3175
3.10F

Pl o ]
O~ NNO O™
Sobcocod+—
e el el —loy
- 7T 7T T T T T T
16 15 1 13 12 11 10 9 8 7 6 5
1 (ppm)

9b

20160508-zs-151

YN ONOD = M— OO
TIOMOOON ST 0n 00
o e e e N N N - ]
s N Y

0.

P \CHE
H,C
-~ ~CHy
(o] (e}
HaC
/O
HsC

'H NMR (400 MHz, CDCL) 8 744 (d, /= L9 Hz, 1H), 7.34(dt, /= 38, 1.9
Hz 2H), 7.19(d, J = 8.4 Hz, 1H), .11 (d, /= L8 Hz 1H), 632(d, J=9.9
Hz, [H), 5.68 (d, J = 9.8 Hz, 1H), 5.33 (s, 2H), 3.95 (s, 3H), 3.91 (5. 3H).
3.55 (s, 3H), 53 (s, 6H).
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SI4. HPLC chromatograms of target compounds

S5a
DAD1 A, Sig=254 4 Ref=600,100 (DADATA! \20151215-Z5-76 D) »
3504 $
300 ||
250 “
= |
|
|
3 g i
We RTINS W I T A I i U T A
¥ [min] [min] [MAU*s] [MATU] %
e e e e e | e R |
i 5.540 BV 0. 0975 5. 74515 2.57083 0.3796
2 §.444 BV 0.1583 41.80822 4.12309 1.0079
3 8§.925 VB 0.1697 4090.62256¢ 373.79340 98.612¢
5b
DAD1 A, Sig=254 4 Ref=600,100 (DADATAL \20151215-Z5-78.D)
- i
300 |‘
= |
1504 | ‘
100 ‘ |
= i F B
115 P a1l L1 I B & 35775 TR U 15y ESTHF A
# [min] [min] [MAU*s] [mAU] %
] Ea e s S s e [ ey |
il 5.543 BV 0.0939 15.96751 2.66602 0.3223
2 T:227 BB 0.1 518 3220045 3.24606 06564
3 8. 771, BV 0.1601 110.26850 10.70960 72254
4 9.290 VB 0.1723 4796.52930 429.47940 96.8023
5¢
DAD1 A, Sig=254 4 Ref=600,100 (D\DATA\ \20151215-25-83 DL
mAU ﬁ l;ggé"
151]0: ‘ ‘
5 | |
500 3 I‘ ‘.
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W LREF ) S e W& 1 A 5 5 W& i A

1 7.304 VvV 0.1972 681.65546 5059747 Ar258
2 8.336 MM 0.2459 4.30622e4 2918.20850 98.4417

5d

DADT A, Sig=254.4 Ref=600, 100 (DDATALT i20151215-Z5-80.D)
mAl

15548

T T T T T T T T T
25 5 ki) 10 125 15 175 20 25 i

(1R P T 0 N E1 B & B & IESTETR g 1oy IEEA
# [min] [min] [mAU*s ] [mAU] %

5.548 BV 0.0903 1571350 2.68394 0.1683
2 8.402 MM 0.1537 450.36014 48.83542 4.8244
8.857 MM B.1785 88B68.972066 828. 0119 05.0073

DADT A, Sig=254 4 Ref=600,100 (DADATAL T "20160304-Z5-124.0)

U Or P Iskra) 2888 0w U iy A U 1y [ESTEoA

1 8.426 BB 0. 24075 30.49657 1.5 9193 03654
s 9.285 BB - 2288 10401817 611 150 1. 72092
3 10337 BB 0.2514 8222.62598 449.47678 98.4258

5t

DADT A, Sig=254 4 Ref=600,100 (DADATAL 20151215-Z5-89.D)

2000 ||
1500 |‘
10004 ‘ ‘

s I

5544

9312




[ P =2 R 0l [ I =i B & oy W 1) A W5 5y I Jf] F
¥ [min] [min] [MAU*s] [MAU] %
S i A N e st s I
1 5.544 BB 0.0821 30.13395 5.48157 0.0947
2 7.220 BB 0.1431 874.8089¢6 03.51264 2.7493
3 9.312 BV .2183 362.07480 23.68715 1.1379
4 9.919 VB 0.1924 3.05517e4 2468.21704 96.0180
Sg
VDAD1 A Sig=254 4 Ref=600,100 (D\DATAV." "\20160119-Z5-95.0)
mALl_ §
250 #
2004 ‘|
f
150 ‘
|
1
o] i il
= 5L
0 s B -
e PR EE R S e ETE 2 e vy IETETE 2
# [min] [min] [mAU*s] [MAU] %
| S iy (e s B e 1 i e |
1 5.8173 BV 0.1123 51..531.09 6.37678 1.3986
2 9.161. BV 01971 14.41676 1.20895 03913
3 9.476 VV 0.3033 23.73453 105976 0.6442
4 10.164 VB 0.2201 3594.84668 262.02167 97.5660
5h
DAD1T A, Sig=254 4 Ref=600,100 (DADATA\ T i20160304-Z5-132.0)
1754 %
= I
1253 | ‘|‘
100 |
A
754 |
o] ||
] il
" _ PN & 8 = -
e CREGRFIR] 7 g e 1 I 1y g 17 A
# [min] [min] [mAU*s] [MAU] %
Sl T =il e i o e = |
i 8.181 BB 0.2138 2906.07471 186.52052 100.0000
10a
DADT A, Sig=254.4 Ref=600,100 (D:\DATAL T "\20151215-Z5-87.0)
||
3 s | 23
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g R BF R S R

# [min] [min]

W T A
[MAU*s]

At
il E ey

U 7 A

B | ey | o R . R iy s [
1 5.546 BV 0.0906 16.03418 2.72853 B 2531
2 6.779 BB 0.1389 6219.03418 679.02905 08.1823
3 8.409 BV 0.1917 16.36669 1.34712 0.2584
4 8.868 vV 0.1700 50.14239 4,49978 0.7916
5 9.291 VB 0.1918 32.59187 2250542 B:5:51 45
10b
DAD1 B, Sig=254,16 Ref=600,100 (DADATA\ \1\20140301-17_LC 2016-04-22 11-48-52\20160422-Z5-153 D)
mAU ] % “ bﬁ%
2000 ‘ \\' i
|
1500 4 ‘ ‘
|
1000 -| |
500 ‘ ‘I‘!
=8 e N
i = .__£|_" u _k,_\f_,_i
W ORI 2SR 05 9E IESTTE A U vy IESTETR oA
# [min] [min] [MAU*s] [mAU] %
S| ot [y s it [ corsmee i [womaman |
i) BN L BY 0. 1272 30.20098 3.16855 0.0725
2 3.499 VB 0.1867 231.96599 17 :72483 0.5568
2 5575, BY 02751 A40.1.6789 6.460084 0.3365
4 6.404 MM 0.2777 4.12565e4 2475.90112 99.0342
11
DAD1 A, Sig=254 4 Ref=600,100 (DADATA\ |« 1\20160304-Z5-122.D)
600 ﬁ
500 ‘ "‘I
400 |
300 | l
i
100 ‘l I‘I“l §
i ) I N
W LRI 2R g IESTE A (B IETR A
# [min] [min] [MAU*s ] [mAU] %
e e e | === [ [ == |
1 8.292 BB 02212 1..1203 74 698.16962 99.7690
2 12.963 BB 0.2616 25.93790 1. 473176 0.2310

12
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DAD1 B, Sig=254,16 Ref=600,100 (DADATAL AM\20140301-17_LC 2016-04-23 10-45-07\20160422-25-155 D)
mAU J & &
400 'ﬂ: &
- |
260 ] ‘I
2004 \
1503 ‘ I
1003 |
504 2 ‘ \
04 - S
25 L 75 1o 125 15 2 25 i
WE RN M W TR n W
# [min] [min] [MAU*s] [mAU] %
e s e R P U oo T |
1 5:559 BB 020922 8:34995 1.42908 0.1348
2 7.126 MM 0.2305 6184.69385 447.12988 99.8652

SIS. HR-MS of target compounds and some of intermediate compounds

Sa
Event#: 1 MS(E+) Ret Time :1.013 > 1.013 Scan# : 153 -> 153
325.1441

2.500e7

2 000e7] 13471200

1.500e7

326.1453
1.000e7
348.1240 671.2571
5.000267 A2z 43 672.2625
o : : —L : ; : : . : : .
200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0 750.0

Measured region for 325.1441 mjz

3251441
100.0q

50.04
326.1453

| A
| | 3254549 fly
[ |

e S | 1

B........."..... T .."'...—.—.......—..ﬁ............‘.....
3246 3248 3250 3252 3254 3266 3258 3260 3262 3264 3266 3268 3270 3272 3274

Rank__ Score_Fi la (M) lon
2| 5B8.24 C20H2004 [M+H]+ 325.1441] 3251434

5b

Meas. mjz_ Pred. mfz_ Df (mDa) Df. (ppm)  Iso_ DBE
0.7

215 5997 110
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Event#: 1 MS(E+) Ret. Time :

1.080 > 1.080 Scan# : 163 -> 163

2.400e 7+
2.200e7
2.000e7
1.800e7
1.600e7
1.400e7
1.200e7
1.000e7
8.000e6
6.000e6+
4.000e6
2.000e6

325.1442
347.1206

326.1467
348.1236

325.4543

L

671.2590

672.2636

G T T
200.0 250.0

300.0  350.0  400.0 _ 450.0  500.0 5500 600.0

6500  700.0  750.0

Measured region for 325.1442 m/z

100.04

325.1442

326.1467

|
|' \ 305.4543 L4
| | i \

| ot

-

0
3246 3248 3250 8252

3254 3256

3258 8260 3262 3264 3266 326.8 327.0

327.2 3274

Rank__Score_Formula (M) lon Meas. m/’z__ Pred. mz_ Df. (mDa) Df. (ppm)  Iso_ DBE
2 61.80 C20H20 04 [M+H]+ 325.1442 325.1434 0.8 246 64.14 1.0
S¢
Event#: 1 MS(E+) Ret. Time :0.893->0.893 Scan#:135-> 135
3251445
2.500e7]
2.000e 7 347.1202
1.500e7]
] 326.1467
1.000e7
] 348.1241
5.000e6] 3254555 363.0940 671.2594
3271441 l L 672.2613
0
200.0 2500 3000 3500 4000 _ 4500 5000  550.0 6000 650.0 7000  750.0
Measured region for 325.1445 m/z
3251445
100.0 1
j Il
il
] 1
n
4 | |
1 [
50.01 [l
] [
| | 326.1467
' e n
| I| |
|
J I| i 325.4555 3271441
/ | i | |
0] T ! Tt _.-.J-l_—l : o AT e by T T I T T
3246 3248 3250 3252 3254 3256 3258 326.0 3262 3264 3266 3268 3270 3272 3274
Rank__ Score_Formula (M) lon Meas. mfz_ Pred. mfz_ Df. (mDa) Df (ppm)  Iso_ DBE
2 4962 C20H20 04 [M+H]+ 325.1445 325.1434 1:1 3.38 52.7§ 11.0
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5d

Event#: 1 MS(E+) Ret. Time:0.973->0.973 Scan#: 147 -> 147

343.1338
2.600e7-
2.400e7] .
2.200e7 '
2.000e7]
1.800e7-
1.600e7]
1.400e7
1.200e71
1.000e7] 141363
8.000e6 366.1142
6.000e6
4.000e6 343.4572 381.0846 707.2393
2-0””92‘_ . 708.2415
2000 2500 3000  350.0 4000 4500 5000 5500  600.0 6500  700.0  750.0
Measured region for 343.1338 mfz
343.1338
100.0-
||'|
4 II |
| !
4 | |
I
] | |
50.0 o
|
N 344.1363
] | | T
| [
|
1 1] 3434572 AR
ol ol h RS e B | N s e N
3426 3428 3430 3432 3434 3436 3438 3440 3442 3444 3446 3448 3450 3452 3454
Rank Score Formula (M) lon Meas.m/z_ Pred. mfz_ Df. (mDa) Df. (ppm) Iso DBE
2 7447 C20H1904F M=H]+ 343.1338  343.1340 0.2 058 7447 110
Se
Event#: 1 MS(E+) Ret. Time:1.133->1.133 Scan#:171->171
339.1592
3.000e74
2.500e7]
2.000e7]
$a00ed) 361.1361
1 340.1615 [
1.000e7 377.1088
5.000e6] RSETHE 699.2904
] 341.1639 700.2925
2000 2500 3000  350.0 4000 _ 4500 5000  550.0  600.0  650.0 _ 700.0  750.0
Measured region for 339.1592 m/z
339.1592
100.04 :
i it
Il
| il
50.01 (1
1 | li 340.1615
| I
[ I
] | I| II
] ||| 339478 ||' | 341.1639
339.0 3395 340.0 340.5 3410 3415 342.0 425
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Rank Score Formula (M)

lon

Meas. mfz

Pred. mjz  Df. (mDa)

Df. {(ppm) Iso

DBE

1 60.69 C21H2204

5t

M=H]

i

339.1592

Event#: 1 MS(E+) Ret. Time : 1.107 -> 1.107 Scan#: 167 -> 167

339.1591

01

029 60.69

11.0

3.000e7

2.500e7

2.000e7

1.500e7

1.000e7q

5.000e6

339.1596

[361.1357

340.1614

339.4806

341.1655 L

362.1393

699.2913
M 700.2917

0
200.0

250.0

300.0  350.0

400.0

450.0  500.0

550.0

600.0

650.0

7000 750.0

Measured region for 339.1596 m/z

100.0q

50.04

339.1596

339.4806

340.1614

341.1655

W
3392 3394 3396

13398 3400 3402

'_'I""I""I""I"'/-J—I\
3404 3406 3408 3410 3412

3414

3416

Rank  Score F

5g

(M)

lon

2 59.79 C21H22 04

M<H}+

Event#: 1 MS(E+) Ret. Time : 1.227 > 1.227 Scan# . 185 > 185

Meas. mjz__ |
339.1596  339.1591

Pred. mfz

Df. (mDa)
0.5

Iso

Df. (ppm)

DBE

1477 6050 110

2.400e7
2.200e7
2.000e7
1.800e7
1.600e 7+
1.400e 7/
1.200e7
1.000e7
8.000ef
6.000e6
4.000e6
2.000e6

3411211

363.0973

3421238

343.1202

341.4418 |

L

3641015
365.0977

703.2141

704.2169

0
200.0

250.0

300.0  350.0

200.0

450.0  500.0

550.0

600.0

650.0

700.0  750.0
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Measured region for 341.1211 m/z

341.1211
100.04
!
I
Il
(
I
|
(!
50.01 (!
[
(11 342.1238
\ M
| M
H M 3431202
I 341.4418 I §
v, T I + 7-'-7-%-\ = el J \ = = T '.f/]\\' T T T
341.0 341.5 342.0 342.5 343.0 343.5 344.0 344.5
Rank  Score Formula (M) lon Meas. m/z  Pred. m/z Df.(mDa) Df. (ppm) Iso DBE
1 82.95 C20H2003S [M+H]+ 3411211 341.1206 0.5 147 83.94 11.0
Sh
Event#: 1 MS(E+) Ret. Time : 0.947 -> 0.947 Scan# : 143 -> 143
385.1638
2.50087
2.000e7
1.500e7
386.1668 M07.1411
1.000e7
408.1441 791.3002
5.000e6 385.5030
217.0844 792.3038 |
387.1690
G T \- T T T L T L T T T T T T T u
200.0 260.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 690.0 700.0 750.0
Measured region for 385.1638 m/z
385.1638
100.04
i
i
i
I
|
|
i
i
50.04 |
M1
I 386.1668
N i
i
] 1
n i
[ || 3855030 (AR 387.1690
, Al SRR || T
T T T T T T T T
385.0 385.5 386.0 386.5 387.0 387.5 388.0 388.5
Rank__ Score_Formula (M) lon Meas. m/z__ Pred. m/z_ Df. (mDa)_ Df. (ppm)  Iso DBE
4 71.49 C22H24 06 [M+H]+ 385.16381  385.1646 -0.8 -2.08 73.47 11.0

10a
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Event#: 1 MS(E+) Ret. Time : 0.827 > 0.827 Scan#: 125 > 125

2.600e7
2.400e7
2.200e7
2.000e7
1.800e7
1.600e7
1.400e 7
1.200e7
1.000e7+
8.000e6
6.000e6
4.000e6
2.000e6

341.

3421412

341.4601

1381

379.0899

380.0926

381.0890
703.2466

G T
200.0

2500 300.0

350.0

4000 450.0 5000  550.0 _ 600.0 _ 650.0 _ 700.0 7500

Event#: 1 MS(E+) Ret. Time : 0.827 > 0.827 Scan#: 125 > 125

2.600e7
2.400e7
2.200e7
2.000e7
1.800e7
1.600e7
1.400e 7
1.200e7
1.000e7+
8.000e6
6.000e6
4.000e6
2.000e6

341.

3421412

341.4601

1381

379.0899

380.0926

381.0890
703.2466

G T
200.0

2500 300.0

350.0

4000 450.0 5000  550.0 _ 600.0 _ 650.0 _ 700.0 7500

Rank  Score_Formula (M)

10b

1 69.04 C20H20 05

lon

Meas. m/z___ Pred. m/iz__Df. (mDa)__ Df. (ppm)___

[M+H]+ 341.1381 341.1384 0.3 0.8 69.04

Event#: 1 MS(E+) Ret. Time : 0.867 > 0.867 Scand: 131-> 131

Isd__DBE

11.0

341.1380

2.600e7
2.400e7
2.200e7
2.000e7
1.800e7
1.600e7
1.400e7
1.200e7
1.000e7
8.000e6
6.000e6
4.000e6
2.000e6

342.1414

341.4610

363.1152

379.0873
703.2486
704.2518

(U
200.0

250.0  300.0

350.0

400.0 4500  500.0 5500  600.0  650.0  700.0 _ 750.0

Measured region for 341.1380 m/z

100.04

341.1380

|1
||| 3414810
|

Lot

342.1414

341.0

3415

342.5 343.0 3435 344.0

344.5

Rank  Score Formula (M)

2 72.09 C20 H20 05

Meas. m/z__ Pred. m/z__ Df. (mDa)__ Df. (ppm) Iso

341.1380]  341.1384 0.4

DBE

117 7240 11.0
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11

Event#: 1 MS(E+) Ret. Time : 1.013 > 1.013 Scan#: 153 > 153

339.1587

2.400e7
2.200e7
2.000e7
1.800e 7
1.600e 7
1.400e7
1.200e7
1.000e 7
8.000e6
6.000e6
4.000e6
2.000e6

[361.1366

340.1617
362.1405

339.4779 377.1106

695.2883
h 700.2877

e :
2000 250.0  300.0  350.0  400.0 _ 4500  500.0

550.0

500.0

650.0

700.0  750.0

Measured region for 339.1587 m/z

339.1587
100.0+

50.04 \ |

340.1617

|
[ 339.4779 11
G || Ve . k]

339.0 339.5

341.0

3415

342.0 342.5

Rank__Score_Formula (M) lon
1 76.86 C21H22 04

12

Event#: 1 MS(E+) Ret. Time:0.947 - 0.947 Scan# : 143 -> 143

Meas. m/z

Pred. miz__ Df. (mDa)__ Df. (ppm)__  Iso

339.1587  339.1591 0.4

-1.18|

,_ DBE
7721 110

355.1536
2.600e7

2.400e7
2.200e7
2.000e7
1.800e7
1.600e7
1.400e7
1.200e7
1.000e7
8.000e6
6.000e6
4.000e6
2.000e6

377.1314

356.1567

378.1349
355.4824

| Ll

731.2808

732.2824

0 |
200.0 2500 300.0  850.0  400.0 _ 450.0  500.0
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Rank  Score Formula (M) lon Meas. m/z__ Pred. m/z__Df. (mDa)__ Df. (ppm) Iso

4a
Event#: 1 MS(E+) Ret. Time : 1.027-> 1.027 Scan# : 155 -> 155

DBE

1 71.62 C21 H22 05 [M+H]+ 355.1536)  355.1540 0.4 113 71.86 11.0

309.1494

1.000e7]
9.000e6
B.000e6]
7.000e6
6.000¢63
5.0006]
4.000s6 3101519 | 3491419
3.000e6
2.000e6 3501445 455 1829
1.00086]
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Measured region for 3491419 m/z
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Rank  Score_Formula (M) lon Meas. mfz__ Pred. mfz_ Df. (mDa)__Df. (ppm) Iso

4b
Event#: 1 MS(E+) Ret Time:0.987 -> 0.987 Scan# : 149 -> 149

DBE

1 8532 C20H22 04 [M=Na]+ 3491419 349.1410 09 258 8883 100

309.1496
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1.100e7
1.000e74
9.000e6
8.000e6
7.000e6
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400006 3101525 | 349 1409
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1.000e6
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Measured region for 349.1409 mfz
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lon

Meas. mjz_ Pred. mfz_ Df (mDa) Df (ppm)

Rank__ Score_Formula (M)
1 8852 C20H22 04

4c

Event#: 1 MS(E+) Ret. Time : 0.987 -> 0.987 Scan#:149->149

M=Na}+

349.1409,  349.1410 -0.1 -0.29

Iso

DBE

8852 100

1.200e7-
1.100e71
1.000e7-
9.000e6
8.000e6
7.000e6
6.000e6
5.000e6
4.000e6]
3.000e6
2.000e64
1.000e6+
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Rank__Score_Formula (M) lon Meas. m'z_ Pred. mfz_ Df (mDa)_ Df. (ppm)_ Isa_ DBE

1 85.857C20 H22 04 [M+Na}+ 3491417 3491410 0.7 200 88.08 100

4d
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Event#: 1 MS(E+) Ret. Time : 0.960 -> 0.960 Scan#:145->145
327.1398

1.000e74
9.000e67
8.000e6
7.000e67
6.00067
5.00067
4.000e6]
3.000e6
2.000e6
1.000e6

367.1324

328.1436

368.1346
327.4525
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Measured region for 367.1324 mfz
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0 / il -
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3678

363.0 368.2 3684 363.6

3688 369.0 369.2 3694 369.6

lon

Meas. mfz.

Iso

DBE

Rank__Score_Formula (M)
3 7737 C20H2104F

__ Pred. mjz_ Df. (mDa) Df (ppm) |
367.1324)  367.1316 08 218 7972 100

M+Na]+

4e

Event#: 1 MS(E+) Ret. Time : 1.040 -> 1.040 Scan#: 157 -> 157
323.1644

1.200e7
1.100e74
1.000e7
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6.000e6
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2.000e6
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lon
[M+Na]+

Rank__ Score_Formula (M)
1 85.60 C21H24 04

Meas. mfz__ Pred. mfz_ Df. (mDa)__Df. (ppm)_
363.1566{  363.1567 -0.1 -0.28

Iso__ DBE
8560 100
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4f
Event#: 1 MS(E+) Ret. Time : 1.027 > 1.027

Scan# : 155 > 1585

1.200e7
1.100e 7
1.000e7
9.000e6
8.000e6
7.000e6
6.000e6
5.000e6
4.000e6
3.000e6
2.000et
1.000e6

323.4717
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324.1687
363.1572
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Measured region for 363.1572 m/z
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Rank  Score Formula (M)

lon Meas. m/z Pred. m/z__ Df. (mDa) Di. (ppm) Iso

DBE

88,22 C21 H24 04

4g

[M+Na]+ 363.1572 363.1567 0.5 1.38 89.06

Event#: 1 MS(E+) Ret. Time: 1.027 -> 1.027 Scan# : 155 -> 155

10.0

9.000e6]
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Rank Score Formula (M) lon Meas. m/z Pred. m/z Df. (mDa) Df. (ppm) Iso DBE
1 8252 C20H22035S [M+Na]+ 365.1186 365.1182 0.4 1.10 82.72 10.0

4h

Event#:. 1 MS(E+) Ret. Time :0.933 > 0.933 Scan#: 141 > 141
369.1701

8.000e6
7.000e6
6.000e6
5.000e6

4.000e6

300061 370.1735

2.000e67 400.1622
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1.000e6
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Measured region for 409.1622 m/z
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409.0 409.5 410.5 411.0 411.5 412.0 4125
Rank  Score Formula (M) lon Meas. m/z Pred. miz_ Df. (mDa)  Df. (ppm) Iso DBE
1 77.46 C22 H26 06 [M+Na]+ 409.1622  409.1622 0.0 0.00 77.46 10.0
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SI6. IR of some of intermediate compounds
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4c

4d

transmittance (%)

transmittance (%)
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4e

4f

transmittance (%)

transmittance (%)
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