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Supplementary Materials

1. Synthesis of Intermediates

1.1. 5-Bromo-oxindole (1b)

Oxindole (2.50g, 19mmol, 1eq.) was dissolved in 80mL of boiling water. Bromine (3 g,
19mmol, leg.) and potassium bromide (4.50g, 38mmol, 2eq.) were dissolved in 10mL of
water and then added dropwise to a warm, stired solution of oxindole in 5 min. A white
prepcipitate appeared. The mixture was stored for 20min in refrigerator. The precipitate was
filtered, extensively washed with water and dried in vacuum at elevated temperature to give
2.70g of 5-bromo-oxindole as a colorless solid.

Obtained in 67.8% yield, colorless solid. M.p. 221-223<C. *H-NMR(400Hz, DMSO-ds)
§ (ppm): 3.47(s, 2H), 6.72(d, 1H, J=8.4Hz), 7.29-7.34(m, 2H), 10.46(s, 1H, NH). It was
identified by comparison with its *H-NMR spectra with the literature data.™

1.2. General procedure for the synthesis of compounds (2a~2b)

DMF-DMA (10.64mL, 80mmol, 5eq.) was added to a solution of the appropriate indole
(2a~2b) (16 mmol, 1eq.) in toluene (30mL). The mixture was stirred for 2-4h, The precipitate
was collected by filtration and washed with dichloromethane to give 2a~2b.

(Z/E)-3-(N,N-dimethylaminomethylene)indolin-2-one (2a). Obtained in 58.4% yield,
beige solid. Z/E mixture 1/1. M.p. 208-209 <C. *H-NMR(400Hz, DMSO-ds) & (ppm): 3.26(s
br, 3H), 3.29(s br, 6H), 3.62 (s br, 3H), 6.69(d, 1H, J=8.0Hz), 6.75-6.85(m, 4H), 6.90(t, 1H,
J=8.0Hz), 7.25(d, 1H, J=8.0Hz), 7.37-7.40(m, 2H), 7.53 (s, 1H), 9.92(s br, 1H, NH) , 10.00(s
br, 1H, NH). It was identified by comparison with its *H-NMR spectra with the literature

data.ld
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(Z/E)-5-bromo-3-(N,N-dimethylaminomethylene)indolin-2-one (2b). Obtained in 78.2%
yield, beige solid. Z/E mixture 3/1. M.p. 230-232 <C. Z-isomer- *H-NMR(400Hz, DMSO-ds)
& (ppm): 3.26(s br, 3H), 3.65 (s br, 3H), 6.62(d, 1H, J=8.0Hz), 6.94(dd, 1H, J1=8.0Hz,
J,=2.0Hz), 7.48(s, 1H), 7.67(s, 1H), 10.08(s, 1H, NH). It was identified by comparison with
its *H-NMR spectra with the literature data.[!

1.3. General procedure for the synthesis of compounds (4a~4n)

To a warm solution of thiourea(0.92g, 12.07mmol, 1.2eq.) in 30 mL of ethanol was
added benzylic halides (3a~3n) (10mmol, 1eq.). The reaction mixture was heated to reflux for
10 min (monitored by TLC). The resulting colorless transparent solution was concentrated in
vacuo almost to dryness and then a solution of NaOH(1.2g, 30mmol) in 10mL water was
added (a white precipitate was formed). The reaction mixture was heated to reflux for an hour
and cooled (a precipitate shouldn’t appear; if it does , the mixture should be heated longer).
The reaction mixture was extracted with CH,Cl, (100 mL). The organic phase was dried over
Na,SO4 and concentrated to give the corresponding benzylic thiols (4a~4n) as a colorless
liquid.

Benzyl mercaptane (4a). Benzyl thiol was purchased from commercial suppliers was of

reagents grade and used without further purification.

—*

2-fluorobenzyl mercaptane (4b). Obtained in 59.0% yield, colorless liquid. It was
identified by comparison with its physical data with the literature data. ™

3-fluorobenzyl mercaptane (4c). Obtained in 64.0% yield, colorless liquid. It was
identified by comparison with its physical data with the literature data. ©!

4-fluorobenzyl mercaptane (4d). Obtained in 83.5% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [

2-chlorobenzyl mercaptane (4e). Obtained in 100% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [

3-chlorobenzyl mercaptane (4f). Obtained in 90.0% yield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [']

4-chlorobenzyl mercaptane (4g). Obtained in 91.0% yield, colorless liquid. It was

identified by comparison with its physical data with the literature data. !

2-bromobenzyl mercaptane (4h). Obtained in 92.0% vyield, colorless liquid. It was



identified by comparison with its physical data with the literature data. !

3-bromobenzyl mercaptane (4i). Obtained in 92.1% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [

4-bromobenzyl mercaptane (4j). Obtained in 100% yield, colorless liquid. It was
identified by comparison with its physical data with the literature data. !

3-methoxybenzyl mercaptane (4k). Obtained in 88.8% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [*%

2-methylbenzyl mercaptan (4l). Obtained in 89.5% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. ™

3-methylbenzyl mercaptan (4m). Obtained in 100% vyield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [*?

4-methylbenzyl mercaptan (4n). Obtained in 97.3% yield, colorless liquid. It was
identified by comparison with its physical data with the literature data. [*%

1.4. General procedure for the synthesis of compounds (5a~5p)

The mixture of benzylic thiols (4a~4n) (10mmol, 1eq.), TEA (18mmol, 1.8eq.) in MeOH
(60mL) was stirred for 15 min at 0°C before addition of 3-( N,N- dimethylaminomethylene)
indolin-2-ones (2a~2b) (12mmol, 1.2eq.), then was stirred for 12h at RT. After completion of
reaction(monitored by TLC), evaporation the methanol, purification by column
chromatography.

(2)-3-((benzylthio)methylene)indolin-2-one (5a). Obtained in 48.7% yield, yellow solid.
M.p. 171-173<C. *H-NMR (400MHz , DMSO-ds) J (ppm): 4.45(s, 2H), 6.82(d, 1H, J=7.8Hz),
6.98(t, 1H, J=7.6Hz), 7.18(t, 1H, J=7.7Hz), 7.29-7.48(m, 6H), 7.84(s, 1H), 10.42(s, 1H, NH);
It was identified by comparison with its *H-NMR spectra with the literature data.

(Z/E)3-(((2-fluorobenzyl) thio)methylene)indolin-2-one(5b). Obtained in 44.3% vyield,
yellow solid. Z/E mixture 6/1. M.p. 207-208<C. Z-isomer- *H-NMR (400MHz , DMSO-ds) §
(ppm): 4.54(s, 2H), 6.83(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz), 7.28(t,
1H, J=8.0Hz), 7.38-7.46(m, 2H), 7.67-7.71(m, 2H), 7.93(s, 1H), 10.45(s, 1H, NH);
HRMS-ESI (m/z) Calcd. for C16H1sFNOS [M+H]*: 286.0696, Found: 286.0687.

(Z/E)-3-(((3-fluorobenzyl) thio)methylene)indolin-2-one (5¢). Obtained in 31.9% vyield,

yellow solid. Z/E mixture 9/1. M.p. 159-160<C. Z-isomer- *H-NMR (400MHz , DMSO-ds) ¢



(ppm): 4.47(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.12-7.20(m, 2H),
7.32-7.44(m, 4H), 7.86(s, 1H), 10.45(s, 1H, NH); HRMS-ESI (m/z) Calcd. for C15H1sFNOS
[M+H]": 286.0696, Found: 286.0687.

(Z/E)-3-(((4-fluorobenzyl) thio)methylene)indolin-2-one (5d). Obtained in 45.7% yield,
yellow solid. Z/E mixture 6/1. M.p. 138-140<C. Z-isomer-*H-NMR (400MHz , DMSO-ds) J
(ppm): 4.46(s, 2H), 6.83(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.16-7.25(m, 3H), 7.40(d, 1H,
J=8.0Hz), 7.50-7.54(m, 2H), 7.85(s, 1H), 10.44(s, 1H, NH); HRMS-ESI (m/z) Calcd. for
C16H13FNOS [M+H]": 286.0696, Found: 286.0687.

(Z/E)-3-(((2-chlorobenzyl) thio)methylene)indolin-2-one (5e). Obtained in 51.1% vyield,
yellow solid. Z/E mixture 6/1. M.p. 138-140<C._Z-isomer- *H-NMR (400MHz , DMSO-ds) ¢
(ppm): 4.55(s, 2H), 6.83(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz),
7.36-7.40(m, 3H), 7.50-7.54(m, 1H), 7.68-7.70(m, 1H), 7.93(s, 1H), 10.44(s, 1H, NH);
HRMS-ESI (m/z) Calcd. for C16H13CINOS [M+H]*: 302.0401, Found: 302.0395.

(Z/E)-3-(((3-chlorobenzyl) thio)methylene)indolin-2-one (5f). Obtained in 38.2% yield,
yellow solid. Z/E mixture 2.5/1. M.p. 145-147 <T. Z-isomer- *H-NMR (400MHz , DMSO-ds)
5 (ppm): 4.47(s, 2H), 6.83(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz),
7.36-7.44(m, 4H), 7.58(s, 1H), 7.86(s, 1H), 10.45(s, 1H, NH); HRMS-ESI (m/z) Calcd. for
C16H13CINOS [M+H]": 302.0401, Found: 302.0395.

(Z/E)-3-(((4-chlorobenzyl) thio)methylene)indolin-2-one (5g). Obtained in 37.8% vyield,
yellow solid. Z/E mixture 2/1. M.p. 170-173<C. Z-isomer-*H-NMR (400MHz , DMSO-ds) ¢
(ppm): 4.46(s, 2H), 6.83(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz),
7.38-7.51(m, 5H), 7.83(s, 1H), 10.44(s, 1H, NH); HRMS-ESI (m/z) Calcd. for C1sH1sCINOS
[M+H]": 302.0401, Found: 302.0395.

(Z/E)-3-(((2-bromobenzyl) thio)methylene)indolin-2-one (5h). Obtained in 38.2% yield,
yellow solid. Z/E mixture 8/1. M.p. 261-262<C._Z-isomer- *H-NMR (400MHz , DMSO-ds) §
(ppm): 4.54(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz), 7.28(t,
1H, J=8.0Hz), 7.37-7.45(m, 2H), 7.67-7.71(m, 2H), 7.93(s, 1H), 10.44(s, 1H, NH);
HRMS-ESI (m/z) Calcd. for C1sH13BrNOS [M+H]": 345.9896, Found: 345.9885.

(Z/E)-3-(((3-bromobenzyl) thio)methylene)indolin-2-one (5i). Obtained in 46.7% yield,

yellow solid. Z/E mixture 4/1. M.p. 155-157<C. Z-isomer- *H-NMR (400MHz , DMSO-ds) ¢



(ppm): 4.46(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz),
7.33-7.41(m, 2H), 7.47-7.52(m, 2H), 7.72(s br, 1H), 7.86(s, 1H), 10.45(s, 1H, NH);
HRMS-ESI (m/z) Calcd. for C16H13BrNOS [M+H]": 345.9896, Found: 345.9884.

(Z/E)-3-(((4-bromobenzyl) thio)methylene)indolin-2-one (5j). Obtained in 24.3% yield,
yellow solid. Z/E mixture 10/1. M.p. 186-187 <C. Z-isomer- *H-NMR (400MHz , DMSO-dg) &
(ppm): 4.44(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.18(t, 1H, J=8.0Hz),
7.39-7.45(m, 3H), 7.57-7.59(m, 2H), 7.83(s, 1H), 10.43(s, 1H, NH); HRMS-ESI (m/z) Calcd.
for C16H13BrNOS [M+H]": 345.9896, Found: 345.9885.

(Z/E)-3-(((3-methoxybenzyl) thio)methylene)indolin-2-one (5k). Obtained in 31.3% yield,
yellow solid. Z/E mixture 3/1. M.p. 159-162<C. Z-isomer- *H-NMR (400MHz , DMSO-ds) ¢
(ppm): 3.76(s, 3H), 4.41(s, 2H), 6.81-7.06(m, 5H), 7.18(t, 1H, J=8.0Hz), 7.28(d, 1H,
J=8.0Hz), 7.42(d, 1H, J=8.0Hz), 7.85(s, 1H), 10.43(s, 1H, NH); HRMS-ESI (m/z) Calcd. for
C17H1sNO,S [M+H]": 298.0896, Found:298.0887.

(Z/E)-3-(((2-methylbenzyl) thio)methylene)indolin-2-one (51). Obtained in 55.3% yield,
yellow solid. Z/E mixture 3/1. M.p. 196-197<C. Z-isomer-*H-NMR (400MHz , DMSO-dg) 0
(ppm): 2.39(s, 3H), 4.47(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.97(t, 1H, J=8.0Hz), 7.13-7.24(m,
4H), 7.39-7.48(m, 2H), 7.86(s, 1H), 10.42(s, 1H, NH); HRMS-ESI (m/z) Calcd. for
C17H16NOS [M+H]*: 282.0947, Found:282.0940.

(Z/E)-3-(((3-methylbenzyl) thio)methylene)indolin-2-one (5m). Obtained in 47.0% vyield,
yellow solid. Z/E mixture 13.5/1. M.p. 170-172<C. Z-isomer- *H-NMR (400MHz , DMSO-ds)
o (ppm): 2.31(s, 3H), 4.41(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.11(dd, 1H,
J1=8.0Hz, J,=2.0Hz), 7.18(t, 1H, J=8.0Hz), 7.24-7.27(m, 3H), 7.40(d, 1H, J=8.0Hz), 7.84(s,
1H), 10.43(s, 1H, NH); HRMS-ESI (m/z) Calcd. for Ci7H1isNOS [M+H]": 282.0947,
Found:282.0940.

(Z/E)-3-(((4-methylbenzyl) thio)methylene)indolin-2-one (5n). Obtained in 47.5% vyield,
yellow solid. Z/E mixture 10/1. M.p. 168-170<C. Z-isomer- ‘H-NMR (400MHz , DMSO-d¢) ¢
(ppm): 2.28(s, 3H), 4.40(s, 2H), 6.82(d, 1H, J=8.0Hz), 6.98(t, 1H, J=8.0Hz), 7.16-7.20(m,
3H), 7.34(d, 2H, J=8.0Hz), 7.39(d, 1H, J=8.0Hz), 7.82(s, 1H), 10.42(s, 1H, NH); HRMS-ESI
(m/z) Calcd. for C17H16NOS [M+H]": 282.0947, Found:282.0940.

(Z/E)-3-((benzylsulfinyl) thio)-5-bromoindolin-2-one (50). Obtained in 46.7% yield,



yellow solid. Z/E mixture 3/1. M.p. 222-224<C. Z-isomer- *H-NMR (400MHz , DMSO-ds) J
(ppm): 4.49(s, 2H), 6.79(d, 1H, J=8.0Hz), 7.26-7.40(m, 5H), 7.47-7.49(m, 2H), 7.86(s, 1H),
10.56(s, 1H, NH); HRMS-ESI (m/z) Calcd. for CisH1sBrNOS [M+H]*: 345.9896, Found:
345.9886.

(Z/E)-5-bromo-3-(((2-fluorobenzyl) thio)methylene)indolin-2-one (5p). Obtained in 37.3%
yield, yellow solid. Z/E mixture 5/1.M.p. 213-214<C. Z-isomer- ‘H-NMR (400MHz |,
DMSO-ds) & (ppm): 4.54(s, 2H), 6.80(d, 1H, J=8.0Hz), 7.23-7.29(m, 2H), 7.35-7.44(m, 3H),
7.61(t, 1H, J=8.0Hz), 8.03(s, 1H), 10.61(s, 1H, NH); HRMS-ESI (m/z) Calcd. for
C16H12.BrFNOS [M+H]": 363.9802, Found: 363.9800.

2. Tyrosine kinase inhibitory activity assay
2.1. Materials and methods

2.1.1. Tyrosine Kinase buffer: 10mL IM HEPES(pH7.5), 0.4mL 5% BSA/PBS, 0.2mL 0.1M
NasV0s, and 1mL 5M NaCl were added to 88.4mL double distilled water (DDW) (HEPES:
Amresco; NazV04: Sigma).

2.1.2. ATP: Adenosine triphosphate, Amresco.

2.1.3. Extraction of tissue extract PTK: the mouse brain tissue was quickly removed and
weighed, followed by addition of five-fold volumes of pre-cooled homogenization buffer for
homogenization. After centrifugation at 4°C, 1,000 g for 10 min, nuclei and cell debris were
removed. The supernatant S1 was collected and centrifuged at 4°C, 10,000 g for 20 min, and
then the supernatant S2 was collected. The precipitate P2, which represents the crude
membrane protein fraction, was retained. S2 included cytoplasmic protein, and was used for
testing protein tyrosine kinase (PTK) activity. In the detection of the membrane protein
fraction, two-fold volumes of lysis buffer was added to P2, and the resultant was placed on ice
for 10 min and centrifuged at 4°C, 10,000 g for 10 min. The supernatant S3, which represents
the crude membrane protein including soluble membrane protein, was collected for testing
PTK activity. Protein content in cytoplasm or membrane protein was detected by using BCA
protein concentration kit (purchased from Beyotime Institute of Biotechnology). The tissue
extract was stored at -70°C.

2.1.4. Coating of 96-well plate: PTK substrate was dissolved and added in an amount of



100uL to each well. The plate was covered with its lid, and incubated at 4°C overnight (10-12
hours). Then it was washed with 200uL elution buffer once, and dried at 37°C for 2 h. After
that, it was washed with 10mM PBS once, dried at room temperature, and then stored at 4°C
for further use.

2.1.5. Groups: Blank control: 60uL 1Xtyrosine kinase buffer + 50uL 1Xtyrosine kinase
buffer containing ATP; Negative control: 10uL 1 X tyrosine kinase buffer + 50uL 1< tyrosine
kinase buffer containing tissue extract + 50uL 1Xtyrosine kinase buffer containing ATP;
Positive control: 10uL 1 Xtyrosine kinase buffer containing L029 + 50uL 1 Xtyrosine kinase
buffer containing tissue extract + 50ul. 1Xtyrosine kinase buffer containing ATP; Vehicle
control: 10uL 1Xtyrosine kinase buffer containing DMSO + 50uL 1 Xtyrosine kinase buffer
containing tissue extract + 50uL 1Xtyrosine kinase buffer containing ATP; Compounds to
be screened: 10uL 1Xtyrosine kinase buffer containing compounds to be tested + 50uL 1 X
tyrosine kinase buffer containing tissue extract + 50uL 1 Xtyrosine kinase buffer containing
ATP. (First, L029 and the compounds were allowed to interact with the tyrosine kinase tissue
extract at room temperature for 10 min in advance, and did the same to the Blank control and
the Vehicle control, then 50uL 1Xtyrosine kinase buffer containing ATP was added to
respective groups)

2.1.6. Tyrosine kinase inhibitory activity assay: 1Xtyrosine kinase buffer was prepared by
evenly mixing 1 mL 10X tyrosine kinase buffer with 9 mL DDW. The tissue extract was
diluted with 1Xtyrosine kinase buffer appropriately, mixed with it gently and evenly, and
placed on ice. ATP stock solution was mixed with 1Xtyrosine kinase buffer at the final
concentration of 3mM , and placed on ice. The microplate was added in respective wells with
the groups formulated as above, covered with the lid, and incubated at 37°C for 30 min. The
microplate was washed with 200uL elution buffer and tapped until the residual buffer was
removed, and this procedure was repeated for five times. To each well, 100uL antibody
diluent (antibody elution buffer diluted at a ratio of 1:2000) was added. The microplate was
covered with the lid, and incubated at room temperature for 30 min. OPD solution was
prepared by addition of 4 mg OPD into a mixture of 4.86 mL 0.1 mol/L citric acid solution
and 5.14 mL 0.2 mol/L Na;HPO, solution, followed by addition of 50uL 30% H0 to allow

for complete dissolution, and then was protected from light. The antibody solution was



removed. The microplate was washed with 200uL elution buffer and tapped until the residual
buffer was removed, and this procedure was repeated for five times. 100uL freshly prepared
OPD was added, and reacted at room temperature light tight for precisely 7 min. Negative
wells showed an orange color. 100uL 2.5 N H,SO,4 was added to terminate the reaction. OD
was measured at 492 nm.
2.1.7. Sample screening: Samples were screened preliminarily by using triplicate assay. The
effect of the samples on tyrosine kinase inhibitory activity was tested, and the inhibition rate
was calculated. Inhibition rate (%)=(ODnegative control— ODsample) / (ODnegative contror* — ODplank) X
100% ; *While calculating inhibition rate of positive drugs, ODnegative control in the equation was
replaced with OD.enicle control t0 €Xclude the influence of DMSO on tyrosine kinase activity.
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3. Copies of 'H-NMR and *C-NMR for target compounds (6a-6p)
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'H-NMR of Compound 6b:
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118.763

118.662

@
b
=
g

166.580
133.266

3
g
§
|

A

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees
Acq. time 0.800 sec
Width 40000.0 Hz
1464 repetitions

OBSERVE C13, 150.7711803 MHz F

DECOUPLE H1, 599.6094609 MEz
Power 44 dB
on during acquisition
off during delay
WALTZ-16 modulated

DATA PROCESSING
Line broadening 3.0 Hz

FT size 262144

Total time 1 hr, 58 min O

o=n

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

1

115.711

115.567
110.689

S

52.692
40.432
40.315
40.175
40.038
39.898

I9TTSE

39.621
39.481

R R
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'H-NMR of Compound 6c:

=TL=-JFYF
=2115-4,jdf 2
=21-MAR=-2014 14:39:45 -
ite =ECA400
= JExperiment = single_pulse.ex2
s 1X_domain =1H
=11
= 18.4[dC]
=DMSO-D6
4 F
3 ST
=] 1
S (o] N
H .
-
<
b E
e
a4
<
=
£
84
s 2
3 <
2]
3
é.
11
g .
i 33
E
R
- s N
o
160 150 14.0 13.0 120 10.0 .0 80 70 6.0 50 40 30 20 1.0 o =10 =2.0|
© SEm$zAR gz 2 E
g Eggs
§ shagsns 3 7 3 g
] ) A2 - el '
X : parts per Million : 1H
TLOOS
6016515 ﬁ: gg:ggggwrmmr«rng;wow«mrm g2 gsa2elegsaz
2 §25E2835E2qEERAEREIIREE 2R EARIRENE
File: casc SedsssnnSsgssannannnanss g5 csaagfaass
e jHNARERARRNAAGGRAEOnREEd o

Temp. 27.0 C
Operator: routine

Relax. delay 0.010 sec

Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

6232 repetitions

OBSERVE C13, 150.7711655 MHz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144
Total time 3 hr,

56 min

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850
P. R. China
Tel:86-10-66931443

. Fax:86-10-68186281
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'H-NMR of Compound 6d:

Sample_id =TL-DFYF
Filename = 1535-4,jdf ]
Creation_time = 25-FEB-2014 10:10:39 -
=ECAd00

= single_pulse.ex2
=1H

—{Experiment
X_domain
Scans

03

=16
=18.1[dC]

Temp_get
Solvent =DMS0-D6

02

0.1
L
095

‘abundance

T T
160 140 130

9.0 80

108566
5366
3621
3481
2367
2150
8871

X : parts per Million : 1H

4.3062
4.2291
4.1976

33401

2.5001

M
g
g
=

24959
-0.0031

1C-NMR of Compound 6d:

TLOOT

6016516 0e
B

8
2

62.940

62.828
161.207
144.377

143.747

File: CARBA}
Pulse Sequengels'

143,589
138.367
134.651
132.623
132.566
132.390
132.333
132.153
132.100
131.845
131.475
130.926
127.081
126,113
122.640
121.812
121.703
120.638
119.415
115.430
115.385
115.266
115.124
114.147
114.007
110.313

—127.609

Temp. 27.0 C
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees
Acq. time 0.800 sec
Width 40000.0 Hz

2880 repetitions
OBSERVE C13, 150.7712400 MHz
DECOUPLE H1, 599.6094609 Miz
Power 44 dB

on during acquisition

off during delay

' WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144
Total time 3 hr

\
\

]

Iz

56 min

(@]

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road
Beijing 100850

. R. China
Tel:86-10-66931443
Fax:86-10-68186281

A3
|

| L

58.850
57.098
56.508
40.030
39.917
39.777
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39.221
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'H-NMR of Compound 6e:

Sample_id =TL-LLYF
Filename 09644 i ]
Creation_time 14-JAN-2014 16:22:29
Site ECA400
Experiment single_pulse.cex2
Z4X_domain 1H
Scans
Temp_get = 18.5[dC]
Solvent

Cl

O
=z

0.2

0.95

‘abundance
—
——

]
160 150 140 130 120 10.0 %0 8.0 7.0 60 50 40 30 20 10 0 =10 =2.0|

3 g2 2 & H

g EEE 2 2 H

£ EEC ‘

X : parts per Million : 1

1C-NMR of Compound 6e:

TLO0S

o geccowumesagaga ~ eoralggan

go1es27 o tas82388s8835a82 5 8argleege

b hR28a88RSR88G 8 88 rR3@ARJ

© R R R R R -] 6 caaalaaaa

| CARBON 8 SSRAARAIIISITSS nSASARARS
= s s s i B B B B B B B 2] |

L

Sequence: szpul 'L 'L ) \
s AR QUL
Operator: routine
Relax. delay 0.010 sec
Pulse 29.9 degrees
Acq. time 0.800 sec
Width 40000.0 Hz
904 repetitions
ERVE C13, 150.7712409 MHz

onsi Cl
DECOUPLE H1, 599.6094609 MRz

Power 44 d8

on during acquisition

off during delay S \
WALTZ-16 modulated 1

DATA PROCESSING

Line broadening 3.0 Hz o

FT size 262144

Total time 1 hr, 58 min O H

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

| L J

L T e B e o L B B I B L B

L e
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'H-NMR of Compound 6f:

Sample_id =TL-JLYF
e {Filename 22054 jar
Z7Creation_time = 26-MAR-2014 08:39:51
site ECA400
Experiment single_pulse.cx2
£ 1X_domain 1H
SScns 16
Temp._get = 188[dC]
~ {Solvent -
=
] cl
ST
=] =
3 il =
o] N -
i z
2]
H
24
H
5]
2
£]
H
g g
5]
s
2]
E
2]
H
2]
3
H
H
FRES
i3
= L "
=
T T T T T T T T T T T T T T T T T
150 140 130 120 1.0 100 90 50 70 60 50 a0 30 20 10 ] -Lo 20|
o TR =385 23
i L LE I L i g
3 FR ] P 33533 deid H
X 2 parts per Million : 1F
|
i TLO011
so16s1e B SRbd s s bowae & Sy g Swesedis g
8 sésafanssasden i ®E3FaNS
ride: carson g Ifndasgagsdd84 g ddsfasd
Pulse Sequence: s2pul - qiatid o sibinebial o oigk
[ NSy JJ
Temp. 27.0 C / 300.1 K R /
Operator: routine ~
Relax. delay 0.010 sec
| Pulse 29.9 degrees
| Acq. time 0.800 sec
| Width 40000.0 Hz
936 repetitions
OBSERVE C13, 150.7712406 MHz
DECOUPLE H1, 599.6094609 Miz
Power 44 dB cl
on during acquisition A
off during delay S
WALTZ-16 modulated 1
DATA PROCESSING O
Line broadening 3.0 Hz N
FT size 262144 H
Total time 1 hr, 58 min
NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850
P. R. China
6-10-66931443
Fax:86-10-68186281
I H | )
T e e L o o A B o e e L& i e e
200 160 140 120 100 80 60 40 20 Ppm




'H-NMR of Compound 6g:

1715-4.jdf
S-MAR-2014 14:48

s

cl o N

0.1

092

‘abundance

T T T T
16.0 150 140 130 120 1.0 10.0 9.0 8.0 70 60 50 4.0

108438
5154
TAST2
7.4362
7.3556
7.3346
0081
68911
4321
4.2401
4.2079

X : parts per Million : 1H

375
2.5062
2.5020
24971

9885
L1751
0.0002

1C-NMR of Compound 6g:

TLO13
6016519

File: CARBON
Pulse Sequence: s2pul

166.235
132.463
132.177
131.495
130.376
128.309
122.684
121.818
120.620
110.311

132.789
—58.852

[

—144.302
\-143.609

Temp. 27.0 C / 300.1 K
Operator: routine

{

Relax. delay 0.010 sec
Pulse 29.9 degrees

1864 repetitions
OBSERVE C13, 150.7712409 Mz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB

‘ on during acquisition
off during delay
WALTZ-16 modulated S N
DATA PROCESSING i}
Line broadening 3.0 Hz (]
FT size 262144 CI
Total time 1 hr, 58 min

MMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
6-10-66931443
Fax:86-10-68186281
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'H-NMR of Compound 6h:

Sample_id = TL-LXYF
1486-4.jdf
21-FEB-2014 12:51:20 -
ECA400
single_pulse.ex2
H

Br

219

208
2

0.2

‘abundance
—
b

-
‘ - : - : - : - ‘ ‘ - ; - ‘ : - :
160 150 140 130 12.0 100 2.0 8.0 7.0 6.0 50 40 X 20 10 0 =10 =2.0|
= EYTREE age 5 g
H R EE5 ER+
3 L ) LR - B e

X : parts per Million : 1

1C-NMR of Compound 6h:

TLO1S
2 afsasssszazas gear=sdag
6016520 @ N~ 0 DD N®N®O N M0 @M S MmO da®
g SN28888HERZCY 8235283988
s1a: § ooospssnIsdss R P
ol 5 oI3gafagaad8as Py R 8o

Pulse Sequence: s2pul

Temp. 27.0 € / 300.1 K
Operator: routine

/
&
\
.

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

1256 repetitions

OBSERVE C13, 150.7712406 Miz

DECOUPLE H1, 599.6094609 Mz

Power 44 dB BI’
on during acquisitien

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144 |
Total time 1 hr, 58 min

=n
/

O

NMR Laboratory O
National Center of

Biomedical Analysis

27 Taiping Road,

Beijing 100850

P. R. China

Tel:86-10-66931443

Fax:86-10-68186281

Iz

L L |

L R L B L L L B B s B B e B e S s e LARARERRRREEE
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'H-NMR of Compound 6i:

= 1217-4.jf
=24-JAN=2014 10:23:09
ECA400

= single_pulse.ex2
=10

=18.7[dC]
=DMSO-D6

Br.

O

a3

297

1o

T T T T
160 150 140 130

10.89

X : parts per Million : 1H

1C-NMR of Compound 6i:

TLO1T
6016521

File:
Puls

166.239

CARBON
Sequence: s2pul

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

1064 repetitions

OBSERVE C13, 150.7712412 MHz
DECOUPLE H1, 599.6094609 MHz
Power 44 d8

on during acquisition

Off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz
FT size 262144
Total time 1 hr,

58 min

NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850
P. R. China
Tel:86-10-66931443

g Fax:86-10-68186281

7.58

[
R

.57
7.36
7.36

3
=3

9
4.3
.26

144.176
143.634
134.135
132,955
132.548
131.524
122.678
121.824
121.440
120.595
110.321

130.437
129.414

e

SIS

Br\@ﬂs/\//\ 4:/ ;}
I

(6]

o N

a
B

59.105
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39.638

39.360
39.221
39.083

L

0.02

L e e o e A

200 180 160

140 120 100 80

60

40

L e i B e B o e B L o e e e |

Fpm



'H-NMR of Compound 6j:

id =TL-DXYF
i
ST
£ Il
N o}
Br [o] H
E,
H
5
éf A
EE
H
4
2]
H
2 o
EE H
24
H
y =9
'E <
2
£ | "
. Wi \
; T r T T T T T T . T T T T T .
160 150 140 13.0 120 100 9.0 8.0 7.0 60 50 X 20 10 0 =10 =2.0|
s BY § ] g
§ LI £
s R AL - el e
X : parts per Million : 1H
TLO19
cor6522 & sezsggzRgszaq 2 sgrnrclsgag
8 sEgsaysacaasia 8 SaRZ@Aals
File: CARBON 8 PR R R 2 Sa3INIAR
Pulse Sequence: s2pul 3 gt T\Ij S4dgaadd ]
Temp. 27.0 C / 300.1 K l\//)///
Operator: routine
Relax. delay 0.010 sec
Pulse 29.9 degrees
Acq. time 0.800 sec
Width 40000.0 Hz
1240 repetitions
OBSERVE C13, 150.7712412 MHz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB
on during acquisition
off during delay SN
WALTZ-16 modulated 1
DATA PROCESSING o
Br N
Total time 1 hr, 58 min o H
R Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850
P. R. China
Tel:86-10-66931443
Fax:86-10-68186281
. : L
B e R R e e e A AAAaasas
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'H-NMR of Compound 6k:

0.2

‘abundance

o=0n

102

Iz

446

e

224
22

ToT

T T T
160 150 140 130 120

108545

X : parts per Million : 1

11745
0.0003

1C-NMR of Compound 6k:

TLO21
6016523

File: CARBON
Pulse Sequence: s2pul

—166.247
—159.128
/—144.589

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degree

Acq. time 0.800 sec

Width 40000.0 Hz

488 repetitions

OBSERVE C13, 150.7712403 Mz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144
Total time 1 hr,

58 min

NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

]

132.843
132.270
\—131.451

RE,

\—143.539

s

L

129.394
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S
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'H-NMR of Compound 6l:

=TL-LJYE

0.4

Sample_ia
Filename
Creation_time

=0891-1jf
= 10-JAN-2014 03:36:34 w“
=ECA400

JExperiment = single_pulse.ex2

X_domain =1H

Scans =9

=25dC]

Temp_get
Solvent =DMS0-D6

o
Oo=w
Iz

219
208

‘abundance
——

2

T T T T
160 150 140 130 120

10.8046
7157
2617
2274
0214
0193
8883
8694

X : parts per Million : 1H

4.329%8
4.299
4.2681
33181

0.0002

1C-NMR of Compound 6l:

TLO23
6016524

137.920
131.673
128.093
125.763
122.614
121.816
120.676
110.293

129.833

File: CARBON
Pulse Sequence: s2pul

—166.223
144.925
43.470

3 ] j
Temp. 27.0 C / 300.1 K Q\\\KL )/////)
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

528 repetitions

OBSERVE C13, 150.7712409 Miiz
DECOUPLE H1, 599.6094609 Miz
Power 44 ap

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING o
Line broadening 3.0 Hz
FT size 262144

Total time 1 hr, 58 min

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

i

—57.551
40.034
39.917
39.777
39.640
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19.297
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'H-NMR of Compound 6m:

F
1536-4.jaf
25-FEB-2014 10:14:19
ECA400
single_pulse.ex2

H

o
Iz

0.2

[
L
0.89

‘abundance

294

T T T
160 150 140 100

108718

X : parts per Million : 1

0.0226

1C-NMR of Compound 6m:

TLO25
6016525

.485

File: CARBON
Pulse Sequence: s2pul

—166.255
144.804
43.535
137
132.200
131.430
131.388
130.906
128.568
128.291

/=
A

3

ﬁ
7

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

240 repetitions

OBSERVE C13, 150.7712406 MHz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144
Total time 1 hr,

o3

58 min

MR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

| Hll

27.429
122.587

il

121.806

120.666
10,301
—60.095
39.917

X

o R

I
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°
@
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b
@

a o

a
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39.083
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'H-NMR of Compound 6n:

=TL-DJYF
2351-6,jdf
31-MAR-2014 10:05:53
ECA400
single_pulse.ex2

1H

3
=187[dC]
=DMSO-D6

O=w

0.2

099

‘abundance

Iz

42

anr

0.92

T T T T
160 150 140 130 120 10

108553

X : parts per Million : 1

33430
33208
32568

25030
24988
0.0005

1C-NMR of Compound 6n:

TLO27
6016526

File: CAREO!

Pulse Sequence: s2pul

166.249
—144.798

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

504 repetitions

OBSERVE C13, 150.7712409 MHz
DECOUPLE H1, 599.6094609 MHz
Power 44 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144
Total time 1 hr,

58 min

NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281

|

/

//:
7

137.219
132.171
131.412
130.252
—128.951
\ 128,321

L

122.591
121.796

—120.676

=

Oo=mn

|

—110.293

59.638

39.917

39.777
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39.083
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'H-NMR of Compound 60:

=TL-XYF
=2559-4,jdf

= 9-APR-2014 11:10:54
=ECAd00

= single_pulse.ex2

=1H

=16
=18.9{dC)
=DMSO-D6

Br

Oo=m
Iz

02

‘abundance

2.05

T T T
160 150 140 130

10.8691

X : parts per Million : 1H

43102
4223
4.1918
33441
2.5083
2503
0.0006

1C-NMR of Compound 6o0:

TL029
6016527

File: CARBON

s2pul

166.237

Pulse Sequence:

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees
Acq. time 0.800 sec
Width 40000.0 Hz
1120 repetitions
OBSERVE C13, 150.7712412 Miz
DECOUPLE H1, 599.6094609 Miz
Power 44 dB
| on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 3.0 Hz
FT size 262144
Total time 1 hr, 58 min

NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:B6-10-66931443
Fax:86-10-68186281

/—144.300

\—143.618
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'H-NMR of Compound 6p:

= TL-LFXYF
26124, jdf
11-APR-2014 11:16:49
ECA400
single_pulse.ex2

H

Oo=0
O

0.2

10

‘abundance

an

Br

215

Iz

219

T T T T
160 150 140 130 120 1o 100

109688

X : parts per Million : 1

2.5061
25012

1C-NMR of Compound 6p:

TLO31
6016528

146.583
142.634
131.554
130.273
130.220
125.429
124.261

133.716
132.874

File: CARBON
Pulse Sequence: s2pul

—165.798

—161.598
~—159.960

f

Temp. 27.0 C / 300.1 K
Operator: routine

Relax. delay 0.010 sec
Pulse 29.9 degrees

Acq. time 0.800 sec

Width 40000.0 Hz

1048 repetitions

OBSERVE C13, 150.7712406 MHz F
DECOUPLE H1, 599.6094609 MHz

Power 44 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 262144

Total time 1 hr, 58 min

NMR Laboratory
National Center of
Biomedical Analysis
27 Taiping Road,
Beijing 100850

P. R. China
Tel:86-10-66931443
Fax:86-10-68186281
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