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General Information
General Reagent Information

All reactions were carried out under argon atmosphere. The THF, Toluene and Acetone were purchased from
Rankem Laboratories in 500 mL bottles. 6-Bromo 2-chloro-3-formylquinoline was purchased from Sigma-
Aldrich Chemicals, 1, 3-cyclohexanedione and Potassium Phosphate tribasic was purchased from Aldrich
Chemical Co. Both THF and deionized water were degassed by performing evacuation / Argon refill cycles and
stored under Argon prior to use. All the aryl boronic acids (Table 2) were purchased from Frontier Scientific,
Aldrich Chemical Co., Alfa-Aesar, Combi-Blocks and used as received without further purification. All the
halides (Table 3) was purchased from Aldrich Chemical Co., Alfa-Aesar and used as received without further
purification. The ligand XPhos and the catalyst Pd(OAc), was purchase from Johnson Matthey Chemicals. Flash
Chromatography was performed using a Biotage SP4 instrument with prepacked silica cartridges.

General Analytical Information

All compounds were characterized by "H NMR, *C NMR and LC-MS spectroscopy, copies of the 'H and °C
NMR spectra can be found at the end of the Supporting Information. The proton ('H) and carbon ('*C) NMR
spectra were recorded on a Bruker 400 MHz instrument using TMS as an internal standard. All the 1H NMR
experiments are reported in § units, parts per million (ppm), and were measured relative to the signals for
residual DMSO (2.50) in the deutrated solvent. All the >*C NMR spectra were reported in ppm relative to
DMSO0-d6 (40.01 ppm), and all were obtained with 'H decoupling. All the LC-MS spectra were obtained using
Atlantis dC;3 and Zorbax XDBC,; 3 Columns

Experimental Sections

Synthesis of Precatalyst 1

A mixture of Pd(OAc), (1.69 g, 7.5 mmol) and 2-amino-biphenyl (1.32 g, 7.8
mmol) in anhydrous toluene (45 mL) was heated at 60 'C under argon for 30
min, at which point the initial red color of the solution became grey precipitate

g

CI-Pd—NH,

had formed. After the reaction cooled at room temperature, the toluene was
removed via canula. The remaining solid was washed with anhydrous toluene
(2 X 20mL) and then suspended in anhydrous acetone (45 mL). After addition
of lithium chloride (0.96 g, 22.5 mmol), the resulting slurry was stirred at room
temperature under argon for 1 h to give a homogenous green solution. XPhos
(3.38 g, 7.12 mmol) was then added portion wise over 5 min. The mixture was

o
saefe

stirred at room temperature for 2.5 h, at which point a significant amount of

precipitate had formed. Removal of about 90% of the solvent under vacuum afforded yellow slurry, which was
treated with MTBE (10 mL) and pentane (25 mL). The mixture was then placed in a refrigerator for 1 h. At this
point, the product was collected by suction filtration, washed with water (3 X 10 mL), and dried under vacuum
to afford off white solid. Yield: 5 g (85%). Melting Point : 205.4 'C —211.7 'C ; 'H NMR (400 MHz, CDCls) ):
8 7.55-7.46 (m, 1H), 7.31-7.29 (m, 2H), 7.28-6.90 (m, 2H), 6.79-6.52 (m, 1H), 4.88-4.67 (m, 1H), 2.37-1.85 (m,
3H), 1.54-1.20 (m, 10H), 0.96-0.78 (m, 6H), 0.49-0.25 (m, 1H) ; *C NMR (100 MHz, CDCl;): & 148.7, 146.5,
143.2, 140.3, 135.6, 128.6, 127.4, 125.8, 121.3, 120.0, 34.3, 30.3, 27.4, 25.4, 24.1.

Synthesis of 9-(6-bromo-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione (4).

A mixture of 6-bromo-2-chloro quinoline-3-carbaldehde (5 g, 18.52 mmol) and 1, 3-
cyclohexadienone (4.15 g, 37.04 mmol) in deionized water (100 mL) was heated at 90
°C for 4 h. After completion of the reaction, diluted with water (100 mL), extracted
with dichloromethane (3x150 mL). The organic layers were combined, dried over
Na,SO,, concentrated under reduced pressure, and purified via Biotage SP4 (Silica
packed 50 g snap cartridge column; 3-6% methanol/DCM) to provide the title
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compound as pale yellow solid (6.85 g, 84%). Melting Point : 292.1 'C — 298.4 'C; 'H NMR (400 MHz,
DMSO—j): & 11.49 (s, 1H), 7.97 (d, /=2.0 Hz, 1H), 7.89 (s, 1H), 77.55 (dd, J = 8.8 Hz, 2.0 Hz, 1H), 7.17 (d, J
= 8.8 Hz, 1H), 4.59 (s, 1H), 2.59- 2.49 (m, 4H), 2.27- 2.19 (m, 4H), 1.96- 1.952 (m, 2H), 1.93-1.92 (m, 2H); "*C
NMR (100 MHz, DMSO-dg): 8 196.8, 166.3, 160.5, 137.7, 137.5, 134.7, 132.4, 130.1, 121.3, 117.0, 113.4,
112.8, 36.9, 30.1, 27.0, 20.4; LC-MS m/z calcd for CyH sBrNO, [M+H]" 440.29, found 440.02.

Suzuki-Miyaura cross-coupling reactions
General Procedure for Table 2 and Table 3

A solution of 9-(6-bromo-2-hydroxyquinolin-3-yl) -3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione 4, (1
mmol) in degassed THF (2 mL) was sealed with a screw-cap septum, and then evacuated and backfilled with
argon ( this process was repeated a total of 2 times ). Then, the boronic acid (1.2 mmol) (Table 2) or halides (1.1
mmol) (Table 3) were added at room temperature. Then, degassed aqueous K;PO,4 (2 mmol) solution (2 mL)
was added via syringe, followed by the addition of Precatalyst, 1 (2 mol %) and then evacuated and backfilled
with argon (this process was repeated a total of 2 times) and the reaction was stirred at room temperature for 30
min or 2 h. After completion of the reaction monitored by TLC, ethyl acetate (10 mL) and water (10 mL) were
added to the reaction mixture, and the aqueous phase was extracted with ethyl acetate (3 x 10 mL). The organic
layers were combined, dried over Na,SO,, concentrated in vacuo, and purified via the Biotage SP4 (silica —
packed 12 g snap cartridge).

Experimental Procedure for Examples Described in Table 2

9-(2-hydroxy-6-phenylquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (5a) : Following the general procedure, a mixture of 4 (100 mg,
0.227 mmol), phenyl boronic acid (33 mg, 0.272 mmol), precatalyst, 1 (3.5 mg, 2
mol%), degassed THF (2 mL) and K;PO4 (96 mg, 0.454 mmol) dissolved in
degassed water (2 mL) were stirred at room temperature for 1 h. The crude product
was purified via the Biotage SP4 (silica — packed 12 g snap cartridge column; 3-5%
methanol/DCM) to provide the title compound (5a) as a white solid (89 mg, 90%).
Melting Point : 287.5 'C-294.6 'C ; 'H NMR (400 MHz, DMSO-,): 5 11.45 (s,
1H), 8.04 (s, 1H), 7.88 (s, 1H), 7.77 (dd, J = 8.4 Hz, 2.0 Hz, 1H), 7.72 (d, /= 7.2
Hz, 2H), 7.49-7.45 (m, 2H), 7.37-7.30 (m, 2H), 4.62 (s, 1H), 2.60-2.51 (m, 4H), 2.33-2.26 (m, 4H), 1.99-1.94
| (m, 2H), 1.87-1.78 (m, 2H) ; *C NMR (100 MHz, DMSO-d,): § 196.8, 166.2, 160.7, 139.8, 139.1, 138.0,
133.8, 129.3, 128.5, 126.8, 125.8, 119.9, 115.5, 112.9, 37.0, 31.4, 30.3, 27.0, 22.5, 20.4, 144 ; LC-MS m/z
caled for C,gH,sNO, [M+H]™437.49, found 438.21.

9-(2-hydroxy-6-(3-(trifluoromethyl)phenyl)quinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (5b) : White solid (105 mg, 92%).
Melting Point : 293.7 °C —298.9 °C ; 'H NMR (400 MHz, DMSO-dj): & 11.48 (s,
1H), 8.18 (s, 1H), 8.04-8.02 (m, 2H), 7.89 (s, 1H), 7.84 (dd, J = 8.4 Hz, 2.0 Hz,
1H), 7.69 (d, J = 4.0 Hz, 2H), 7.33 (d, /= 8.4 Hz, 1H), 4.63 (s, 1H), 2.59-2.56 (m, ,
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196.8, 166.2, 160.7, 140.8, 139.0, 138.5, 138.1, 134.1, 131.9, 130.7, 130.4, 130.1,
128.6, 126.3, 124.1, 123.4, 120.0, 115.6, 113.0, 37.1, 30.1, 27.0, 20.4 ; F NMR
5b (376.7 MHz, DMSO-d,): § -60.54 ;LC-MS m/z calcd for CaoHy,FsNO, [M+H]"
505.48, found 506.20

9-(2-hydroxy-6-(4-(methylthio)phenyl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5¢) : Pale Yellow solid (106 mg, 96%). Melting Point :
310.5°C —322.5°C; 'HNMR (400 MHz, DMSO-dy):  11.44 (s,1H), 8.03 (d, J =
2.0 Hz, 1H), 7.87 (s, 1H), 7.75 ( dd, J = 8.8 Hz, 2.0 Hz, 1H), 7.68 (d, / = 8.4 Hz,
1H), 7.36-7.29 (m, 3H), 5.76 (s, 1H), 2.60-2.50 (m, 8H), 2.33-2.20 (m, 4H), 1.97-
1.80 (m, 4H) ; "*C NMR (100 MHz, DMSO-dj): & 196.8, 166.2, 160.7, 139.1,
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137.9, 137.5, 136.3, 133.6, 133.1, 128.2, 127.2, 126.9, 125.4, 120.0, 115.5, 112.9, 37.0, 30.3, 27.0, 20.4, 15.2 ;
LC-MS m/z caled for CyoH,sNO,S [M+H]" 483.58, found 484.20.

9-(6-(3-ethoxyphenyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5d) : Pale yellow solid (80 mg, 73%). Melting Point :
290.7 °C-297.3°C; 'H NMR (400 MHz, DMSO-d,): & 11.44 (s, 1H), 8.06 (s, 1H),
7.87 (s, 1H), 7.77 (d, J = 8.8 Hz, 1H), 7.38-7.24 (m, 4H), 6.90 (d, J = 8.0 Hz, 1H),
4.62 (s, 1H), 4.14-4.09 (m, 2H), 2.67-2.50 (m, 4H), 2.30-2.20 (m, 4H), 1.97-1.82
(m, 4H), 1.36 (t, J = 6.8 Hz, 3H) ; *C NMR (100 MHz, DMSO-dj):  196.9, 166.3,
160.7, 159.5, 141.3, 139.2, 138.0, 133.6, 130.4, 128.6, 125.9, 119.9, 118.9, 115.4,
113.7, 112.9, 112.7, 63.5, 37.0, 31.4. 30.3, 27.0, 20.4, 15.1 ; LC-MS m/z calcd for
C30H,NOs [M+H]" 481.54, found 482.20.

9-(6-(4-chlorophenyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5¢) : White solid (88 mg, 82%). Melting Point : 288.8 C-
293.2 °C ; '"H NMR (400 MHz, DMSO-dy): & 11.46 (s, 1H), 8.05 (s, 1H), 7.86 (s,
1H), 7.77 - 7.73 (m, 3H), 7.51 (d, / = 8.0 Hz, 2H), 7.30 (d, /= 8.4 Hz, 1H), 4,61 (s,
1H), 2.58-2.49 (m, 4H), 2.32-2.19 (m, 4H), 1.95-1.92 (m, 2H), 1.83-1.82 (m, 2H) ;
3C NMR (100 MHz, DMSO-gj): 8 196.8, 166.2, 138.7, 133.8, 132.3, 129.3, 128.5,
125.9, 112.9, 37.0, 27.0, 20.4 ; LC-MS m/z caled for CosH,,CINO, [M+0]" 471.93,
found 471.90.

9-(2-hydroxy-6-(4-methoxy-2-methylphenyl)quinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (5f) : Off white solid (92 mg, 84%).
Melting Point : 286.2 'C —290.9 'C; 'H NMR (400 MHz, DMSO-dj): & 11.39 (s,
1H), 7.81 (s, 1H), 7.58 (s, 1H), 7.33 (d, / = 7.6 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H),
7.11 (d, J = 8.0 Hz, 1H), 6.85-6.79 (m, 2H), 5.73 (s, 21H), 4.57 (s, 1H), 3.75 (s,
3H), 2.48 (s, 6H), 2.19 (s, 64H), 1.90-1.79 (m, 4H), 24422 2H)-0-83 (s
; C NMR (100 MHz, DMSO-dg): 6 201.6, 171.0, 165.5, 163.6, 143.9, 142.0
141.5, 139.6, 138.4, 136.0, 135.9, 132.9, 124.2, 120.8, 119.4, 117.5, 116.6, 60.2,
41.7,38.7,35.2, 31.8, 26.9, 25.7, 19.1 ; LC-MS m/z caled for C3H,,NOs [M+H]"

481.54, found 482.00.

9-(2-hydroxy-6-(2,3,4-trifluorophenyl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5g) : Off white solid (100 mg, 90%). Melting Point :
307.1 °C -315.5 °C; "HNMR (400 MHz, DMSO-dj): 8 11.53 (s, 1H), 7.91 (s, 1H),
7.86 (s, 1H), 7.61 (d, J = 8.8 Hz, 1H), 7.45-7.42 (m, 2H), 7.34 (d, J = 8.4 Hz, 1H),
4.62 (s, 1H), 2.60-2.57 (m, 4H), 2.33-2.28 (m, 4H), 1.99-1.93 (m, 2H), 1.91-1.80
(m, 2H) ; C NMR (100 MHz, DMSO-gj): 6 196.8, 166.3, 160.7, 138.8, 134.0,
130.4, 128.3, 126.8, 125.2, 119.7, 115.3, 113.4, 112.8, 36.9, 30.2, 27.0, 20.4 ; LC-
MS m/z caled for CygHyFsNO, [M+H]" 491.46, found 491.90.

9-(6-(4-ethoxy-2-methylphenyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (5h) : Off white solid (98 mg, 87%).
Melting Point : 291.3 ‘C —297.1 'C; "H NMR (400 MHz, DMSO-d,): & 11.41 (s,
1H), 7.83 (s, 1H), 7.61 (s, 1H), 7.37 - 7.35 (m, 1H), 7.26 (d, J = 8.4 Hz, 1H), 7.12
(d, J = 8.4 Hz, 1H), 6.86 (s, 1H), 6.81 (d, J = 8.0 Hz, 1H), 4.60 (s, 1H), 4.07-4.02
(m, 2H), 3.57 (s, 1H) 2.58-2.49 (m, 54H), 2.28-2.21 (m, 96H), 1.95-1.92 (m, 32H),
1.83-1.82 (m, 32H), 1.36-1.32 (m, 3H) ; *C NMR (100 MHz, DMSO-d,): 5 196.9,
166.3, 160.7, 158.1, 139.1, 136.7, 134.8, 133.5. 133.2, 131.2, 128.1, 119.4, 116.6,
114.6, 112.8, 112.3, 66.8, 63.3, 55.3, 37.0, 30.4, 27.0, 20.9, 20.5. 15.2 ; LC-MS
m/z caled for Cs,H,0NOs [M+H]" 495.57, found 496.20.

sS4

Formatted:

Font: Italic

Formatted:

Subscript

Formatted:

Font: Italic

Font: Italic

Formatted:

Font: Italic

Formatted:

Font: Italic

Formatted:

[
[
[
[ Formatted:
(
(
(

Subscript

O 0

Formatted:

Font: Italic

Formatted:

Subscript

Formatted:

Font: Italic

Font: Italic

Formatted:

Font: Italic

Formatted:

[
[
[
[ Formatted:
(
(

Subscript

0 A L

Formatted:

Font: Italic

Formatted:

Subscript

Formatted:

Font: Italic

Font: Italic

Formatted:

Font: Italic

Formatted:

Font: Italic

Formatted:

[
[
[
[ Formatted:
(
(
(

Subscript

o U U L

Formatted:

Font: Italic

Formatted

: Subscript

Formatted:

Font: Italic

Font: Italic

Formatted:

Font: Italic

Formatted:

[
[
[
[ Formatted:
(
(

Subscript

0 0 U L

Formatted:

Font: Italic

Formatted:

Subscript

Formatted:

Font: Italic

Font: Italic

Formatted:

Font: Italic

Formatted:

Font: Italic

Formatted:

[
[
[
[ Formatted:
(
(
(

Subscript

o U L




9-(6-(2,6-difluorophenyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5i) : White solid (100 mg, 90%). Melting Point : 298.6 'C —
304.2 °C; 'H NMR (400 MHz, DMSO-dy): 511.53 (s, 1H), 7.85 (s, 1H), 7.81 (s, 1H),
7.49-7.47 (m, 2H), 7.34 (d, J = 8.4 Hz, 1H), 7.25-7.21 (m, 2H), 4.61 (s, 1H), 2.58-2.50
(m, 4H), 2.28-2.24 (m, 4H), 1.99-1.92 (m, 2H), 1.84-1.82 (m, 2H) ; *C NMR (100
MHz, DMSO-dj): 6196.8, 166.3, 161.1, 160.8. 158.7, 138.8, 138.4, 133.8, 131.6,
130.39, 129.7, 121.0, 119.5, 117.7, 117.5, 115.0, 112.8, 112.5, 112.3, 37.0, 30.3, 27.0,
20.4 -; F NMR (376.7 MHz, DMSO-dj): & -137.13, -115.28 ; LC-MS m/z calcd for
CysH,,FoNO, [M+H]" 473.47, found 474.0.

Synthesis  of -(2-hydroxy-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)quinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (6) :

A solution of 9-(6-bromo-2-hydroxyquinolin-3-yl) -3.4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione, 4 (1g, 2.27 mmol) in degassed THF (10 mL) was sealed
with a screw-cap septum, and then evacuated and backfilled with argon ( this
process was repeated a total of 2 times ). Then, the Bis(pinacolato)diboron (0.57g,
2.27 mmol), K;PO, (0.96g, 4.54 mmol) were added at room temperature, followed
by the addition of Pd precatalyst, 1 (0.036g, 2 mol %) and then evacuated and
backfilled with argon (this process was repeated a total of 2 times) and the reaction
was stirred at room temperature for 1 h. After completion of the reaction monitored
by TLC, ethyl acetate (50 mL) and water (50 mL) were added to the reaction
mixture, and the aqueous phase was extracted with ethyl acetate (3 x 50 mL). The
organic layers were combined, dried over Na,SO,, concentrated in vacuo, and purified via the Biotage SP4
(Silica — packed 12 g snap cartridge column; 1-3% DCM / Methanol) to provide the title compound (6) as pale
yellow solid (0.8g, 72%). Melting Point : 289.2 ‘C-295.7°C; '"HNMR (400 MHz, DMSO-dj): 6 11.53 (s, 1H),
7.95 (s, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.64 (d, / = 8.0 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 4.61 (s, 1H), 2.59-2.57
(m, 4H), 2.30-2.17 (m, 4H), 1.98-1.81 (m, 4H), 1.34-1.25 (m, ++8H), 1.18 (s, 4H) ; °*C NMR (100 MHz,
DMSO-y): 8 196.7, 166.0, 160.8, 140.7, 138.8, 135.3, 134.6, 119.1, 114.4, 113.5, H9+H144-H3-5; 84.0,
83.3. 66.8, 60.2, 37.0, 29.3, 27.0, 25.2, 24.9, 21.2, 20.4-, 14.5 ; LC-MS m/z caled for C,sH30BNOg [M+H]"
487.35, found 488.0.

Experimental Procedure for Examples Described in Table 3

9-(2-hydroxy-6-(2-methoxyphenyl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5j) : Following the general procedure, a mixture of 6
(100 mg, 0.205 mmol), 2-bromo anisole (42 mg, 0.225 mmol), precatalyst 1 (3.0
mg, 2 mol%), degassed THF (2 mL) and K3PO, (87 mg, 0.410 mmol) dissolved in
degassed water (2 mL) were stirred at room temperature for 2 h. The crude product
was purified via the Biotage SP4 (silica — packed 12 g snap cartridge column; 2-5%
methanol/DCM) to provide the title compound (5j) as  white solid (78 mg, 82%).
Melting Point : 282.3 ‘C — 288.9 “C; 'H NMR (400 MHz, DMSO-d,): & 11.40 (s,
1H), 7.80 (s, 1H), 7.74 (s, 1H), 7.52 (dd, J = 8.4 Hz, 2.0 Hz, 1H), 7.35-7.24 (m,
3H), 7.11 (d, J = 8.0 Hz, 1H), 7.04-7.00 (m, 1H), 4.59 (s, 1H), 3.76 (s, 3H), 2.58-
2.50 (m, 4H), 2.30-2.19 (m, 4H), 1.96-1.91 (m, 2H), 1.90-1.81 (m, 2H) ; *C NMR
(100 MHz, DMSO-d): 8 196.8, 166.2, 160.7, 156.6, 139.1, 137.5, 133.2, 131.9,
131.3, 130.8, 129.7, 129.1. 128.3, 121.2, 119.3, 114.5, 112.9, 112.2, 56.0, 37.0, 30.3, 27.0, 20.4 ; LC-MS m/z
caled for C,oH,sNOs [M+H]" 467.51, found 468.40.

9-(6-(2-fluorophenyl)-2-hydroxyquinolin-3-y1)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5k) : Off white solid (82 mg, 87%). Melting Point : 283.5
°‘C-288.2°C; "HNMR (400 MHz, DMSO-dp): 8 11.49 (s, 1H), 7.89-7.86 (m, 2H),
7.62-7.54 (m, 2H), 7.43-7.39 (m, 1H), 7.34-7.29 (m, 3H), 4.62 (s, 1H), 2.60-2.50
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(m, 4H), 2.30-2.22 (m, 4H), 1.97-1.96 (m, 2H), 1.94-1.92 (m, 2H) ; *C NMR (100 MHz, DMSO-d,): 8 196.8,
166.2, 160.7, 138.9, 138.1, 133.8, 131.1, 130.6, 129.7, 129.1, 128.7, 128.2, 125.4, 119.6, 116.6, 116.4, 115.1,
112.9, 37.0, 30.2, 27.0, 20.4 ; ’F NMR (376.7 MHz, DMSO-dy): & -117.89 ; LC-MS m/z calcd for CpsH,,FNO,
[M+H]" 455.48, found 456.20.

9-(2-hydroxy-6-phenylquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (5I) : White solid (72 mg, 80%). Melting Point : 287.5 ‘C-294.6 'C
; 'H NMR (400 MHz, DMSO-dj): & 11.45 (s, 1H), 8.04 (s, 1H), 7.88 (s, 1H), 7.77
(dd, J = 8.4 Hz, 2.0 Hz, 1H), 7.72 (d, J = 7.2 Hz, 2H), 7.49-7.45 (m, 2H), 7.37-
7.30 (m, 2H), 4.62 (s, 1H), 2.60-2.51 (m, 4H), 2.33-2.26 (m, 4H), 1.99-1.94 (m,
2H), 1.87-1.78 (m, 2H) ; *C NMR (100 MHz, DMSO-dg): 3 196.8, 166.2, 160.7,
139.8, 139.1, 138.0, 133.8, 129.3, 128.5, 127.5, 126.8, 125.8, 119.9, 115.5, 112.9,
37.0,31.4,30.3,27.0,22:5:-20.4, 14.4 ; LC-MS m/z caled for CpH,;NO, [M+H]
437.49, found 438.21.

9-(2-hydroxy-6-(pyridin-3-yl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (5m) : White solid (67 mg, 74%). Melting Point : 292.3
‘C - 300.2 °C; H NMR (400 MHz, DMSO-d): 8 11.50 (s, 1H), 8.96 (s, 1H),
8.56 (s, 1H), 8.14 (s, 1H), 7.88 (s, 1H), 7.83 (d, /= 8.0 Hz, 1H), 7.51 (s, 1H), 7.34
(d,/=8.4Hz, 1H), 4.62 (s, 1H), 2.59-2.51 (m, 4H), 2.33-2.20 (m, 4H), 1.94-1.83
(m, 4H), ; C NMR (100 MHz, DMSO-d,): § 196.8, 166.3, 160.7, 148.5, 147.8,
139.0, 138.4, 135.3, 134.1, 133.8. 130.6, 128.5, 126.2, 124.3, 120.0, 115.7, 112.8,
36.9, 30.3, 27.0, 20.4, ; LC-MS m/z caled for CyHy,N,0,4 [M+H]" 438.47, found
439.20.

Methyl 5-(3-(1,8-diox0-2,3,4,5,6,7,8,9-octahydro-1H-xanthen-9-yl)-2-
hydroxyquinolin-6-yl)nicotinate (5n) : White solid (72 mg, 70%). Melting Point
:296.7°C - 304.6 'C ; 'HNMR (400 MHz, DMSO-d): & 11.53 (s, 1H), 9.20 (s,
1H), 9.06 (s, 1H), 8.55 (s, 1H), 8.24 (s, 1H), 7.90 (d, /= 6.0 Hz, 2H), 7.36 (d, J =
8.4 Hz, 1H), 4.63 (s, 1H), 3.94 (s, 3H), 3.57 (s, 1H), 2.59-2.57 (m, 54H), 2.29-
2.20 (m, 54H), 1.96-1.94 (m, 32H), 1.93-1.83 (m, 32H), ; *C NMR (100 MHz,
DMSO-dy): 8 196.8, 166.2, 165.7, 160.7, 151.8, 148.7, 138.9, 135.4, 134.3, 129.3,
128.6, 126.6, 126.2, 120.1, 115.8, 113.0, 112.8, 66.8, 53.0, 37.0, 30.4, 27.0, 20.4 ;
LC-MS m/z caled for CpoH,4N,0¢ [M+H]" 496.51, found 497.20.

9-(2-hydroxy-6-m-tolylquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-xanthene-
1,8(2H)-dione (50) : White solid (81 mg, 87%). Melting Point : 291.6 "C-296.1 'C
; 'H NMR (400 MHz, DMSO-g): 6 11.43 (s, 1H), 8.02 (s, 1H), 7.86 (s, 1H),
7.75 (d,J = 8.0 Hz, 1H), 7.55-7.35 (m, 2H), 7.30 (d, / = 8.0 Hz, 2H), 7.17 (s, 1H),
4.62 (s, 1H), 3.32 (s. 3H). 2.67-2.58 (m, 4H), 2.39-2.25 (m, 4H), 1.93-1.82 (m, 4H)
; 3C NMR (100 MHz, DMSO-d,): & 196.8, 166.2, 160.7, 139.8, 139.1, 138.5
137.9, 133.8, 129.2, 128.2, 127.5, 125.7, 123.9, 119.9, 115.4, 113.0, 37.0, 30.2,
27.0,21.6,20.4 ; LC-MS m/z caled for CagH,sNO, [M+H]" 451.51, found 452.20.

9,9'-(2,2'-dihydroxy-[6,6'-biquinoline]-3,3'-diyl)bis(3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione) (7) : White solid (50
mg, 30%). Melting Point : 342.6 C-360.1 ‘C ; '"H NMR (400
MHz, DMSO-~d): 5 11.44 (s, 2H), 8.08 (s, 2H), 7.85- 7.81(m,
4H), 7.31 (d, J= 8.4 Hz, 2H), 4.63 (s, 2H), 3.33 (s, 4H), 2.51-2.50
(m, 4H), 2.34-2.25 (m, 8H), 2.12-2.09 (m, 4H), 1.99-1.85 (m, 4H)
; BC NMR (100 MHz, CDCly): § 202.1, 170.7, 140.7, 138.8,
132.7, 129.8, 128.2, 124.4, 121.0, 119.3, 116.8, 53.2, 53.0, 52.8,
52.6,52.4,52.2,51.9,40.7,34.7,31.0, 24.1 ; LC-MS m/z calcd for C4H3¢N,0g [M+H]" 720. 78, found 721.9.
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9-(6-(cyclopropylethynyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-hexahydro-
1H-xanthene-1,8(2H)-dione (8a) : Off-White solid (80 mg, 82%). Melting
Point : 268.3 'C — 274 "C; '"H NMR (400 MHz, DMSO-d,): & 11.44 (s, 1H),
7.75-7.72 (m, 2H), 7.37 (dd, J = 8.8 Hz, 2.0 Hz, 1H), 7.17 (d, /= 8.8 Hz, 1H),
4.58 (s, 1H), 2.59-2.51 (m, 4H), 2.30-2.22 (m, 4H), 1.96-1.90 (m, 2H), 1.84-
1.79 (m, 2H). 1.54 (s, 1H), 0.91-0.86 (m, 2H), 0.74-0.71 (m, 2H)- ; *C NMR
(100 MHz, DMSO-dj): § 196.8, 166.3, 160.7, 159.8, 159.1, 157.4, 132.7,
129.8, 119.5, 116.8, 115.0, 112.8, 39.3, 36.9, 27.0, 20.4, 8.8; LC-MS m/z
caled for Cp7;H,3NO, [M+H]" 425.48, found 426.1

Synthesis of 9-(2-hydroxy-6-(phenylethynyl)quinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (8b) : A solution of 9-(6-bromo-2-
hydroxyquinolin-3-yl) -3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione, 4
(0.1g, 0.227 mmol) in degassed N,N-dimethylformamide (2 mL) was sealed
with a screw-cap septum, and then evacuated and backfilled with argon ( this
process was repeated a total of 2 times ). Then, phenyl acetylene (28 mg,
0.273 mmol), triethylamine (0.16 mL, 1.14 mmol) were added at room
temperature, followed by the addition of Precatalyst, 1 (8.9 mg, 5 mol %) and
the reaction was stirred at room temperature for 3 h. After completion of the
reaction monitored by TLC, ethyl acetate (10 mL) and water (10 mL) were
added to the reaction mixture, and the aqueous phase was extracted with ethyl
acetate (3 x 10 mL). The organic layers were combined, dried over Na,SO,,
concentrated in vacuo, and purified via the Biotage SP4 (silica — packed 12 g
snap cartridge column; 1-3% DCM / Methanol) to provide the title compound

(8b) as White solid (92 mg, 88%). Melting Point : 299.6 'C — 316.4 'C; 'H NMR (400 MHz, DMSO-,): &
11.58 (s, 1H), 7.94 (s, 1H), 7.82 (s, 1H), 7.57 (d, J = 8.4 Hz, 3H), 7.43 (d, J = 2.4 Hz, 3H), 7.26-7.24 (m, 1H),
4.60 (s, 1H), 2.73-2.57 (m, 4H), 2.32-2.24 (m, 4H), 1.93-1.82 (m, 4H) ; "C NMR (100 MHz, DMSO-d): &
196.8, 166.3, 160.6, 159.8, 159.1, 157.4, 138.5, 134.4, 132.7, 131.1, 129.2, 122.9, 119.6, 115.5, 112.8, 89.7,

88.5,36.9, 30.1, 27.0, 20.4 ; LC-MS m/z caled for CsyH,;NO4 [M+H]" 461.51, found 462.0.

9-(2-hydroxy-6-(m-tolylethynyl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dionedione (8c) : White solid (87 mg, 80%). Melting
Point: 302.1 'C — 312. 7 °C; '"H NMR (400 MHz, DMSO-g): § 11.57 (s,
1H), 7.93 (s, 1H), 7.82 (s, 1H), 7.56 (dd, J = 8.4 Hz, 1.2 Hz, 1H), 7.37-7.31
(m, 3H), 7.29-7.22 (m, 2H), 4.61 (s, 1H), 2.59-2.56 (m, 4H), 2.40-2.30 (m,
7H), 1.96-1.91 (m, 2H), 1.85-1.82 (m, 2H). ; °C NMR (100 MHz, DMSO-
de): 3 196.8, 166.3, 160.6, 138.5, 138.3, 134.3, 132.7, 132.1, 131.2, 129.8,
129.1, 128.8, 122.7, 119.6, 115.6, 115.4, 112.8, 89.4, 89.0, 37.0, 30.2, 27.0,
21.2,20.4 ; LC-MS m/z calcd for C3,H,sNO, [M-H] = 475.54, found 474.0.

9-(6-((4-ethylphenyl)ethynyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (8d): Off-White solid (93 mg,
83%). Melting Point : 288.6 'C —294.1 ‘C; "H NMR (400 MHz, DMSO-d,):
8 11.56 (s, 1H), 7.93 (s, 1H), 7.92 (s, 1H), 7.56 (dd, J = 8.4 Hz, 2.0 Hz, 1H),
7.46 (d,J = 8.0 Hz, 2H), 7.28-7.23 (m, 3H), 4.61 (s, 1H), 2.67-2.51 (m, 6H),
2.33-2.29 (m, 4H), +:99-+-94(m2H)-1.9987-1.82 (m, 4H), 1.21 (t, 3H). ;
*C NMR (100 MHz, DMSO-dj): 5 196.8, 166.3, 160.6, 145.0, 138.4, 138.3,
1343, 132.7, 132.7, 131.7, 131.1, 128.6, 120,1, 119.6, 115.7, 115.4, 112.9,
89.0, 37.0, 30.1, 28.5, 27.0, 20.4, 15.7 ; LC-MS m/z calcd for C3,H,,NO,
[M+H]" 489.57, found 490.2
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9-(2-hydroxy-6-(pyridin-4-ylethynyl)quinolin-3-yl)-3,4,5,6,7,9-hexahydro-
1H-xanthene-1,8(2H)-dione (8e) : White solid (90 mg, 80%). Melting Point :
268.3 'C—276 'C; "H NMR (400 MHz, DMSO-gj): 8 11.54 (s, 1H), 8.02-7.91
(m, 2H), 7.84-7.80 (m, 2H), 7.79-7.71 (m, 1H), 7.66-7.61 (m, 2H), 7.28 (d, J =
8.4 Hz, 1H), 4.61 (s, 1H), 2.59-2.51 (m, 4H), 2.31-2.26 (m, 4H), 1.96-1.90 (m,
2H), 1.85-1.79 (m, 2H). ; *C NMR (100 MHz, DMSO-gd,): & 196.8, 166.3,
160.6, 139.1, 138.2, 135.0, 134.9, 132.9, 131.8, 130.9, 130.8, 119.7, 115.5,
114.4, 112.8, 94.0, 36.9, 30.1, 27.0, 20.4; LC-MS m/z caled for CyoH2,N,04
[M+H] "462.51, found 463.1

9-(2-hydroxy-6-((4-methylpyridin-3-yl)ethynyl)quinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dionedione (8f) : Off-White solid (96 mg,
88%). Melting Point : 272.8 'C — 289.3 “C; 'H NMR (400 MHz, DMSO-d): 5
11.60 (s, 1H), 7.99-7.97 (m, 2H), 7.83-7.74 (m, 2H), 7.60 (d, J = 7.6 Hz, 1H),
7.27 (d, J = 8.0 Hz, 1H), 4.62 (s, 1H), 2.75-2.67 (m, 4H), 2.41-2.20 (m, 7H),
1.95-1.92 (m, 2H), 1.84-1.83 (m, 2H). ; *C NMR (100 MHz, DMSO-d,): &
196.8, 166.2, 160.6, 138.8, 138.2, 134.7, 132.8, 131.6, 119.6, 115.4, 114.9,
113.0, 37.0, 30.0, 27.0, 20.4; LC-MS m/z caled for C30H,N,0, [M+H] *
476.53, found 477.1

9-(6-((5-fluoropyridin-3-yl)ethynyl)-2-hydroxyquinolin-3-yl)-3,4,5,6,7,9-
hexahydro-1H-xanthene-1,8(2H)-dione (8g) : Off-White solid (94 mg, 86%).
Melting Point : 280.1 'C — 294 "C; 'H NMR (400 MHz, DMSO-g): & 11.62 (s,
1H), 8.63 (s, 2H), 7.99-7.97 (m, 2H), 7.83 (s, 1H), 7.60 (dd, J = 8.4 Hz, 2.0 Hz,
1H), 7.27 (d, J = 8.8 Hz, 1H), 4.61 (s, 1H), 2.59-2.50 (m, 4H), 2.33-2.28 (m,
4H), 1.96-1.90 (m, 2H), 1.87-1.79 (m, 2H). ; *C NMR (100 MHz, DMSO-d): 8
196.8, 166.3, 160.6, 157.7, 148.4, 139.0, 138.2, 138.0, 137.7, 134.6, 132.8,
131.6, 125.6, 121.3, 119.6, 115.5, 114.4, 112.8, 93.7, 84.4, 36.9, 30.1, 27.0, 20.4
; F NMR (376.7 MHz, DMSO-dy): 8 -100.09 ; LC-MS m/z caled for CpoH,,
FN,O,4 [M+H]" 480.50, found 480.9

methyl (3-((3-(1,8-diox0-2,3,4,5,6,7,8,9-octahydro-1H-xanthen-9-yl)-2-
hydroxyquinolin-6-yl)ethynyl)phenyl) carbamate (8h) : Pale yellow solid (89
mg, 73%). Melting Point : 272.6 ‘C — 284.3 'C; 'H NMR (400 MHz, DMSO-
Ap): 6 11.56 (s, 1H), 9.82 (s, 1H), 7.98 (s, 1H), 7.82 (s, 1H), 7.67 (s, 1H), 7.58
(dd, /= 8.8 Hz, 2.0 Hz, 1H), 7.54-7.49 (m, 1H), 7.36-7.32 (m, 1H), 7.25 (d, J =
7.6 Hz, 1H), 7.17 (d, J = 6.4 Hz, 1H), 4.61 (s, 1H), 3.69 (s, 3H), 2.59-2.51 (m,
4H), 2.29-2.22 (m, 4H), 1.99-1.92 (m, 2H), 1.91-1.82 (m, 2H). ; *C NMR (100
MHz, DMSO-dp): & 196.8, 166.3, 160.6, 154.4, 139.9, 138.6, 134.4, 132.8,
131.3, 129.7, 125.7, 123.2, 120.8, 119.7, 118.9, 115.4, 112.8, 52.2, 49.0, 36.9,
30.1,27.0, 20.4 ; LC-MS m/z caled for C3,Hy6N,O¢ [M+H] * 534.57, found 535.1

Synthesis of 9-(2-hydroxy-6-vinylquinolin-3-yl)-3,4,5,6,7,9-hexahydro-1H-
xanthene-1,8(2H)-dione (9) : A solution of 9-(6-bromo-2-hydroxyquinolin-3-yl)
-3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-dione, 4 (0.1g, 0.227 mmol) in
degassed N,N-dimethylformamide (5 mL) was sealed with a screw-cap septum,
and then evacuated and backfilled with argon ( this process was repeated a total
of 2 times ). Then, Tributyl vinyl tin (87 mg, 0.273 mmol) were added at room
temperature, followed by the addition of Precatalyst, 1 (8.9 mg, 5 mol %) and
the reaction was stirred at 60 'C for 3 h. After completion of the reaction
monitored by TLC, ethyl acetate (10 mL) and water (10 mL) were added to the
reaction mixture, and the aqueous phase was extracted with ethyl acetate (3 x 10
mL). The organic layers were combined, dried over Na,SO,, concentrated in
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vacuo, and purified via the Biotage SP4 (Silica — packed 12 g snap cartridge column; 2-4% methanol/DCM) to
provide the title compound (9) as Pale yellow solid (76 mg, 86%). Melting Point : 273.5 'C — 286.9 'C; 'H
NMR (400 MHz, DMSO-d): 6 11.42 (s, 1H), 7.77 (s, 2H), 7.57 (d, J = 8.4 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H),
6.77-6.70 (m, 1H), 5.81 (d, /= 18.0 Hz, 1H), 5.21 (d, / = 10.8 Hz, 1H), 4.59 (s, 1H), 2.57-2.50 (m, 4H), 2.27-
2.19 (m, 4H), 1.94-1.91 (m, 2H), 1.82-1.81 (m, 2H) ; *C NMR (100 MHz, DMSO-d,): & 196.8, 166.2, 160.6,

138.9,

138.2, 136.4,133.6, 131.1, 127.7, 125.8, 119.5, 115.1, 113.4, 112.9, 36.9, 30.2, 27.0, 20.4 , ; LC-MS nm/z

caled for CaHy NO, [M+H]™ 387.43, found 388.20.
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XRD Analysis of Precatalyst 1

CCDC1846462

XRD Analysis of Precatalyst 1

g

Cl-Pd—NH, .

(-

0
Saele

Table 1 Crystal data and structure refinement for red.

Identification code red
Empirical formula C4sHsoCINPPd
Formula weight 786.75
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Temperature/K 298(2)

Crystal system triclinic

Space group P-1

alA 10.2586(5)

b/A 13.4187(12)

c/A 15.8317(13)

a/® 96.297(7)

/e 100.674(5)

v/° 102.253(6)
Volume/A® 2067.5(3)

z 2

Peaicg/em® 1.264

w/mm™ 0.583

F(000) 828.0

Crystal size/mm® 0.21 x0.23 x 0.22
Radiation MoKa (A =0.71073)
20 range for data collection/° 5.084 to 50

Index ranges -12<h<12,-15<k<15,-18<1<18
Reflections collected 14132

Independent reflections 7252 [Riy; = 0.0535, Ryigma = 0.0793]
Data/restraints/parameters  7252/0/448
Goodness-of-fit on F? 1.020

Final R indexes [[>=26 (I)] Ry = 0.0517, WR, = 0.1117
Final R indexes [all data] R; =0.0688, wR, = 0.1229
Largest diff. peak/hole / e A 0.55/-0.50

Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for
red. Ugq is defined as 1/3 of of the trace of the orthogonalised U, tensor.

Atom X y z U(eq)
Pd01 7569.5(3) 4375.5(2) 6150.2(2) 37.33(12)
P1P 6468.3(9) 3058.3(8) 6760.7(6) 32.9(2)
clic 8950.1(11) 3524.9(9) 5383.9(7) 56.1(3)
N1N 8741(3) 5782(3) 5895(2) 47.5(9)
C25C 4638(4) 2672(3) 6225(2) 32.3(8)
c19c 7022(3) 1832(3) 6666(2) 37.4(9)
c31c 3404(4) 2197(3) 7479(2) 36.7(9)
C26C 4457(4) 2682(3) 5323(2) 39.1(9)
c12c 6452(4) 5318(3) 6577(3) 43.1(10)
c17C 6637(4) 2608(3) 8532(2) 44.8(10)
C28C 2035(4) 2233(3) 5120(3) 44.1(10)
c1sc 6713(4) 3460(3) 7956(2) 35.9(9)
c32C 3313(4) 1183(3) 7662(3) 44.4(10)
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C30C 3463(3) 2387(3) 6565(2) 32.8(8)

C24C 8555(4) 1982(3) 7045(3) 43.9(10)
c29C 2191(4) 2204(3) 6004(3) 43.4(10)
cl1c 5055(4) 5159(3) 6254(3) 52.8(12)
cic 9441(4) 6366(3) 6730(3) 45.5(10)
c20C 6633(4) 1213(3) 5745(3) 45.4(10)
c13C 8049(4) 4290(3) 8311(2) 45.5(10)
c27C 3183(4) 2444(3) 4785(3) 46.6(11)
c21C 7049(4) 184(3) 5747(3) 54.0(12)
c37c 3396(4) 306(3) 6993(3) 53.5(12)
c7c 7160(5) 6275(4) 7099(3) 51.5(11)
c38C 3240(4) 4061(3) 7914(3) 48.2(11)
C36C 3237(4) 2964(3) 8098(3) 43.7(10)
c23C 8943(4) 951(4) 7048(3) 58.4(13)
c6C 8672(5) 6597(3) 7339(3) 49.7(11)
c2c 10850(5) 6668(4) 6938(3) 60.3(12)
C33C 3078(5) 984(4) 8478(3) 63.8(14)
c22C 8560(4) 335(4) 6144(3) 64.1(14)
c42C 4064(5) 4921(4) 8645(3) 68.3(14)
c14C 8181(5) 4717(4) 9270(3) 61.3(13)
C35C 3033(5) 2723(4) 8904(3) 60.2(13)
C16C 6776(5) 3047(4) 9487(3) 63.8(14)
csc 6401(6) 6980(4) 7325(3) 69.2(15)
c41C 2007(5) -369(4) 6549(3) 69.5(14)
coc 5020(6) 6788(5) 7026(4) 77.4(17)
c40C 4331(5) -365(4) 7380(3) 70.2(14)
cs5C 9373(6) 7145(4) 8148(3) 66.9(14)
c34C 2940(5) 1731(5) 9095(3) 69.3(15)
c10C 4334(5) 5887(4) 6468(4) 73.2(16)
c43C 1773(5) 4183(4) 7677(4) 83.9(18)
C15C 8110(5) 3871(4) 9822(3) 67.2(14)
c3c 11508(6) 7193(4) 7759(4) 76.7(16)
cac 10769(7) 7436(4) 8359(4) 82.3(17)
C45C 1350(13) 994(10) 9935(6) 303(10)
C39C 2720(8) 1497(6) 9996(4) 112(2)

ca4c 3786(14) 1130(11) 10489(6) 300(10)

Table 3 Anisotropic Displacement Parameters (A2x10°) for red. The Anisotropic displacement factor exponent
takes the form: -2n’[h%a*?U;;+2hka*h*U,+...].

Atom U Uz, Uss U3 Uz Us,
Pd01  38.25(19) 37.2(2) 44.6(2) 13.30(15) 20.19(14) 13.01(15)
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P1P
Clic
N1N
C25C
C19C
C31C
C26C
C12C
C17C
C28C
C18C
C32C
C30C
c24C
C29C
C11C
C1C
Cc20C
C13C
Cc27C
cz1C
C37C
c7C
C38C
C36C
C23C
ceC
ca2Cc
C33C
C22C
C42C
C14C
C35C
C16C
c8c
C41C
coc
C40C
C5C
C34C
c10C
C43C
C15C

29.1(5)
64.8(7)
55(2)
36(2)
32(2)
32(2)
37(2)
55(3)
37(2)
40(2)
34(2)
38(2)
31(2)
34(2)
30(2)
51(3)
57(3)
36(2)
38(2)
63(3)
44(3)
51(3)
68(3)
45(2)
33(2)
41(3)
66(3)
60(3)
65(3)
48(3)
61(3)
48(3)
65(3)
58(3)
92(4)
59(3)
88(4)
69(3)
90(4)
72(3)
66(3)
61(3)
60(3)

36.0(6)
48.4(7)
37(2)
33(2)
35(2)
40(3)
45(3)
35(3)
53(3)
41(3)
44(3)
50(3)
30(2)
43(3)
42(3)
44(3)
29(2)
46(3)
47(3)
45(3)
42(3)
49(3)
49(3)
51(3)
50(3)
55(3)
36(3)
49(3)
70(4)
47(3)
67(4)
62(3)
63(4)
89(4)
57(4)
60(4)
68(4)
52(3)
56(3)
92(5)
63(4)
67(4)
89(4)

36.1(5)
72.1(7)
62(2)
31.4(19)
47(2)
41(2)
40(2)
52(2)
41(2)
46(2)
32.3(19)
49(2)
40(2)
54(2)
59(3)
76(3)
56(3)
52(2)
45(2)
35(2)
71(3)
68(3)
55(3)
52(3)
47(2)
80(3)
58(3)
76(3)
68(3)
91(4)
70(3)
59(3)
56(3)
46(3)
81(4)
87(4)
115(5)
101(4)
57(3)
53(3)
117(5)
123(5)
44(3)
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9.4(4)
16.9(6)
15.9(18)
6.2(16)
8.9(19)
11.1(19)
14.6(19)
15(2)
15(2)
72)
8.0(18)
15(2)
9.1(17)
5(2)
12(2)
25(2)
14(2)
3(2)
6(2)
9.9(19)
-4(2)
25(2)
22(2)
6(2)
11(2)
17(3)
172)
21(3)
40(3)
-10(3)
-14(3)
-4(2)
5(3)
20(3)
16(3)
8(3)
37(4)
29(3)
6(3)
23(3)
42(4)
10(4)
5(3)

10.6(4)
43.9(6)
30.7(18)
8.1(16)
11.2(17)
13.1(17)
10.8(18)
31(2)
4.6(18)
-5.8(19)
9.0(16)
14.5(19)
8.1(16)
8.2(18)
9.0(19)
28(2)
20(2)
7.4(19)
3.0(18)
8(2)
6(2)
22(2)
38(2)
17(2)
10.1(18)
4(2)
29(2)
24(3)
27(3)
3(2)
903)
-6(2)
30(2)
12(2)
51(3)
14(3)
69(4)
28(3)
26(3)
32(3)
48(3)
93)
-1(2)

8.0(5)
21.3(6)
16.0(18)
14.0(18)
9.6(18)
7.8(18)
14(2)
17(2)
2(2)
11(2)
11.1(19)
11(2)
11.5(17)
11(2)
6.0(19)
20(2)
11(2)
10(2)
3(2)
19(2)
102)
14(2)
25(3)
14(2)
4(2)
19(2)
17(2)
10(3)
15(3)
20(2)
16(3)
6(2)
11(3)
14(3)
34(3)
11(3)
50(4)
23(3)
12(3)
17(3)
34(3)
25(3)
12(3)



c3c 60(3)
cac 110(5)
C45C  315(16)
C39C  158(7)
C44C  390(18)

66(4) 101(4)
67(4) 63(3)
354(18) 128(8)
119(6) 84(4)

550(30) 147(8)

Table 4 Bond Lengths for red.

Atom Atom Length/A  Atom Atom Length/A
PdO1 P1P 2.2949(10) C1C C6C 1.402(5)
PdO1 CIIC 2.4082(10) C1C C2C 1.381(6)

Pd01 NIN 2.134(3)
Pd01 C12C 2.021(4)
PIP C25C 1.848(4)
PIP C19C 1.852(4)
PIP C18C 1.865(4)
NIN CIC 1.436(5)
C25C C26C 1.408(5)
C25C C30C 1.406(5)
C19C C24C 1.537(5)
C19C C20C 1.535(5)
C31C C32C 1.410(5)
C31C C30C 1.508(5)
C31C C36C 1.401(5)
C26C C27C 1.373(5)
C12C C11C 1.391(5)
C12C C7C 1.417(6)
C17C C18C 1.536(5)
C17C C16C 1.530(5)
C28C C29C 1.385(5)
C28C C27C 1.367(5)
C18C C13C 1.538(5)
C32C C37C 1.521(6)
C32C C33C 1.402(6)
C30C C29C 1.392(5)
C24C C23C 1.518(5)
C11C C10C 1.394(6)

C20C C21C 1.530(5)
C13C C14C 1.533(5)
C21C C22C 1.522(5)
C37C C41C 1.512(6)
C37C C40C 1.542(5)
C7C C6C 1.482(6)
C7C C8C 1.405(6)
C38C C36C 1.532(6)
C38C C42C 1.522(6)
C38C C43C 1.529(5)
C36C C35C 1.391(6)
C23C C22C 1.510(6)
C6C C5C 1.389(6)
C2C C3C 1.384(7)
C33C C34C 1.370(7)
C14C C15C 1.506(6)
C35C C34C 1.384(7)
C16C C15C 1.528(6)
C8C C9C 1.366(7)
C9C C10C 1.382(7)
C5C CAC 1.368(7)
C34C C39C 1.540(7)
C3C CAC 1.373(7)
C45C C39C 1.404(11)
C39C C44C 1.430(10)

Table 5 Bond Angles for red.

Atom Atom

Atom Angle/®

34(3)
12(3)
-43(10)
46(4)
231(13)

Atom Atom  Angle/’

10(3)
19(3)
145(10)
77(5)
171(10)

2(3)
5(4)
-208(14)
30(5)
320(20)



P1P
N1IN
N1N
C12C
C12C
C12C
C25C
C25C
C25C
C19C
C19C
C18C
CiC
C26C
C30C
C30C
c24C
Cc20C
c20C
C32C
C36C
C36C
c27C
Cl1C
C11C
C7C
C16C
c27C
C17C
C17C
C13C
C31C
C33C
C33C
C25C
C29C
C29C
C23C
C28C
C12C
C6C

Table 6 Torsion Angles for red.
A

Pdo1
Pdo1
Pdo1
Pd01
Pdo1
Pdo1
P1P
P1P
P1P
P1P
P1P
P1P
N1IN
C25C
C25C
C25C
C19C
C19C
C19C
C31C
C31C
C31C
C26C
C12C
C12C
C12C
C17C
Cc28C
C18C
C18C
C18C
C32C
C32C
C32C
C30C
C30C
C30C
c24C
C29C
C11C
CiC

B

Clic
P1P
clic
P1P
Clic
NIN
Pdo1
C19C
C18C
Pdo1
C18C
Pdo1
Pdo1
P1P
P1P
C26C
P1P
P1P
c24C
C30C
C32C
C30C
C25C
Pdo1
c7C
pdo1
C18C
Cc29C
P1P
C13C
P1P
C37C
C31C
C37C
C31C
C25C
C31C
C19C
C30C
Cc10C
N1IN

101.68(4)
166.36(10)
86.21(9)
90.89(12)
166.18(11)
82.64(15)
109.84(11)
103.59(16)
111.43(16)
117.38(13)
104.17(16)
110.20(13)
105.9(2)
111.0(3)
131.2(3)
117.8(3)
112.5(3)
114.6(2)
110.3(3)
118.1(3)
120.1(3)
121.1(3)
121.9(4)
122.7(3)
118.3(4)
117.9(3)
111.7(4)
118.4(3)
117.7(3)
109.3(3)
110.9(3)
122.3(4)
117.8(4)
119.9(4)
127.3(3)
118.4(3)
114.2(3)
111.1(3)
122.8(4)
121.9(5)
118.9(4)

D Angle/®

c2C
ca2C
cz1C
C14C
C28C
c22C
C32C
C41C
Cc41C
C12C
c8C
c8C
C42C
Cc42C
C43C
C31C
C35C
C35C
c22C
Ci1C
C5C
C5C
Ci1C
C34C
C23C
C15C
C34C
C15C
CcoC
c8C
c4ac
C33C
C33C
C35C
coc
C14C
c4ac
C5C
C45C
C45C
C44C
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Ci1C
CiC
c20C
C13C
c27C
c21C
C37C
C37C
C37C
CciC
CciC
CciC
C38C
C38C
C38C
C36C
C36C
C36C
C23C
C6C
C6C
C6C
ca2C
C33C
c22C
C14C
C35C
C16C
C8C
CcoC
C5C
C34C
C34C
C34C
c10C
C15C
C3C
C4cC
C39C
C39C
C39C

NIN

C6C

C19C
C18C
C26C
Cc20C
C40C
C32C
Cc40C
C6C

C12C
C6C

C36C
C43C
C36C
C38C
C31C
C38C
c24C
c7C

Ci1C

cr7C

C3C

C32C
c21C
C13C
C36C
C17C
C7C

c10C
C6C

C35C
C39C
C39C
Cl1C
C16C
ca2c

C3C

C34C
c44C
C34aC

120.4(4)
120.7(4)
110.5(3)
111.4(3)
120.6(4)
111.8(4)
112.6(4)
112.6(3)
109.8(4)
122.4(4)
118.4(4)
119.0(5)
115.2(4)
109.4(4)
110.0(4)
122.3(3)
119.3(4)
118.4(4)
111.0(4)
119.8(4)
117.8(4)
122.4(4)
119.5(5)
122.7(5)
111.5(4)
111.4(4)
121.4(4)
110.8(4)
122.0(5)
120.0(4)
121.6(5)
118.6(4)
121.6(5)
119.8(5)
119.2(5)
110.3(4)
120.5(5)
119.8(5)
109.9(7)
119.7(9)
114.6(6)

C

D

Angle/*



Pdo1
Pdo1
Pdo1
Pdo1
Pdo1
Pdo1
pdo1
Pdo1
Pdo1
Pdo1
Pdo1
P1P
P1P
P1P
P1P
P1P
P1P
NIN
NIN
N1IN
C25C
C25C
C25C
C25C
C25C
C25C
C19C
C19C
C19C
C19C
C19C
C19C
C31C
C31C
C31C
C31C
C31C
C26C
C26C
C12C
C12C
C12C
C12C

P1P
P1P
P1P
P1P
P1P
P1P
N1IN
NIN
Ci12C
C12C
C12C
C25C
C25C
C25C
C19C
C19C
C18C
C1C
Ci1C
CiC
P1P
P1P
P1P
P1P
C26C
C30C
P1P
P1P
P1P
P1P
ca24C
c20C
C32C
C32C
C32C
C30C
C36C
C25C
C25C
C11C
ciC
ciC
cicC

C25C
C25C
C19C
C19C
C18C
C18C
Ci1C

Ci1C

C11C
ciC

ciC

C26C
C30C
C30C
c24C
c20C
C13C
Ce6C

Ce6C

cac

C19C
C19C
C18C
C18C
ca27C
c29C
C25C
C25C
C18C
C18C
C23C
c21C
C37C
C37C
C33C
c29C
C35C
C30C
C30C
c10C
C6C

Ce6C

CsC

C26C
C30C
C24C
c20C
C17C
C13C
ceC

ca2C

c10C
C6C

c8C

Cc27C
C31C
Cc29C
C23C
c21C
C14C
C7C

C5C

C3C

C24C
c20C
C17C
C13C
C28C
C28C
C26C
C30C
C17C
C13C
C22C
Cc22C
C41C
c40C
C34C
C28C
C34C
C31C
C29C
coC

Ci1C

C5C

CcoC

39.2(3)
-140.6(3)
56.5(3)
-70.6(3)
-153.5(2)
-26.7(3)
-57.0(4)
121.1(3)
-171.3(3)
-0.1(5)
173.6(3)
-178.6(3)
-8.1(6)
175.3(3)
173.7(3)
-176.2(3)
173.4(3)
-2.6(6)
178.7(4)
-177.2(4)
177.73)
50.6(3)
84.3(3)
-148.9(2)
3.0(6)
3.7(6)
-86.9(3)
93.2(4)
-26.8(3)
100.0(3)
56.9(5)
-55.0(5)
-99.8(5)
135.3(4)
-0.1(6)
-173.3(4)
-2.5(7)
172.1(4)
-4.5(5)
-0.8(7)
38.2(6)
-143.2(4)
-2.9(7)

C32C
C32C
C32C
C32C
C30C
C30C
C30C
C30C
C30C
C24C
C24C
C29C
ClicC
Cl1C
Ci1C

Ci1C

c20C
C20C
C13C
c27C
C37C
c7C

Cc7C

c7c

C38C
C36C
C36C
C36C
C36C
C36C
C36C
C6C

C6C

ceC

ca2c

ca2c

ca2c

C33C
C33C
C33C
C33C
Cc42C
Cc42C

S18

C31C
C31C
C33C
C33C
C25C
C31C
C31C
C31C
C31C
C19C
C23C
Cc28C
C12C
C12C
ceC

ca2Cc

C19C
Cc21C
C14C
Cc28C
C32C
C12C
C6C

c8c

C36C
C31C
C31C
C31C
C31C
C35C
C35C
Ci1C

ciC

C5C

C1C

C1C

C3C

C32C
C32C
Cc34C
C34C
C38C
C38C

C36C
C36C
C34C
C34C
C26C
C32C
C32C
C36C
C36C
c20C
c22C
cz27C
ciC

c7C

C5C

C3C

c24C
c22C
C15C
C29C
C33C
Cl1C
C5C

coC

C35C
C32C
C32C
C30C
C30C
C34C
C34C
cac

C8C

C4C

C6C

C6C

C4C

C37C
C37C
C39C
C39C
C36C
C36C

C38C
C35C
C35C
C39C
ca27c
C37C
C33C
C38C
C35C
cz21C
cz21C
C26C
Ce6C

csC

C4C

C4cC

c23C
c23C
C16C
C30C
C34C
C10C
C4C

c10C
C34C
C37C
C33C
C25C
Cc29C
C33C
C39C
C3C

coC

C3C

c7C

C5C

C5C

Cc41C
c40C
C45C
c44C
C31C
C35C

-176.2(4)
2.5(6)
0.1(7)
-178.4(5)
1.3(5)
5.4(5)
-171.8(3)
-5.9(5)
172.8(4)
55.6(4)
-55.8(5)
-3.9(6)
-168.5(4)
5.2(6)
-1.3(7)
-1.6(7)
-56.9(4)
55.2(5)
-57.2(5)
0.5(6)
-177.4(4)
-3.5(6)
-180.0(4)
-1.4(8)
176.2(4)
176.0(3)
-1.2(6)
98.1(4)
-85.2(4)
1.2(7)
179.8(5)
0.8(6)
171.0(4)
0.5(8)
179.4(4)
0.6(6)
1.0(8)
77.3(5)
-47.6(5)
-78.7(9)
59.4(11)
-136.2(4)
45.1(5)



C17C C18C C13C C14C -55.3(4) C35C C34C C39C C45C 102.8(9)

C17C  C16C C15C C14C 57.0(5) C35C C34C C39C C44C -119.1(9)
C18C  PIP C25C C26C 161.6(3) C16C C17C C18C PIP  -176.8(3)
C18C  PIP C25C C30C -18.2(4) C16C C17C C18C C13C 55.6(4)
C18C  PIP CI9C C24C -65.6(3) C8C C7C  C6C  CIC -1355(4)
C18C  PIP CI9C C20C 167.3(3) C8C C7C  C6C  C5C  43.2(6)
C18C  Cl7C C16C CI15C -57.0(5) C8C C9C CI10C Cl1C 3.3(8)

C18C  C13C Cl4C CI5C 57.3(5) C43C C38C C36C C31C 99.7(5)
C32C  C31C C30C C25C -91.3(5) C43C C38C C36C C35C -79.0(5)

C32C C31C C30C C29C 85.3(4)
Table 7 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A*x10%) for red.

Atom X y z U(eq)
HINA 9337 5655 5579 57
HINB 8199 6126 5607 57
H19C 6542 1399 7027 45
H26C 5223 2854 5084 47
H17A 5771 2105 8328 54
H17B 7361 2257 8483 54
H28C 1171 2112 4763 53
H18C 5973 3794 8034 43
H24A 9078 2395 6700 53
H24B 8779 2351 7634 53
H29C 1412 2056 6233 52
H11C 4589 4550 5884 63
H20A 5655 1085 5528 54
H20B 7085 1610 5360 54
H13A 8819 3995 8253 55
H13B 8070 4850 7971 55
H27C 3100 2426 4189 56
H21A 6513 -244 6076 65
H21B 6852 -174 5155 65
H37C 3800 621 6543 64
H38C 3640 4153 7403 58
H23A 9919 1068 7269 70
H23B 8480 562 7433 70
H2C 11353 6520 6529 72
H33C 3014 318 8607 77
H22A 8771 -334 6170 77
H22B 9099 691 5776 77
H42A 3654 4887 9142 102
H42B 4077 5577 8454 102
H42C 4982 4841 8799 102
H14A 9045 5222 9479 74
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H14B 7453 5063 9322 74

H35C 2959 3239 9322 72
H16A 6010 3346 9545 77
H16B 6759 2494 9834 7
H8C 6851 7597 7690 83
H41A 1528 -615 6980 104
H41B 2117 -946 6177 104
H41C 1495 25 6209 104
H9C 4542 7264 7197 93
H40A 5190 71 7695 105
H40B 4481 -825 6919 105
H40C 3904 -759 7768 105
H5C 8882 7318 8557 80
H10C 3403 5768 6239 88
H43A 1286 3701 7165 126
H43B 1784 4873 7565 126
H43C 1330 4051 8150 126
H15A 8162 4159 10421 81
H15B 8879 3560 9809 81
H3C 12457 7382 7906 92
H4C 11216 7799 8907 99
H45A 774 1241 9498 455
H45B 1107 1133 10486 455
H45C 1234 264 9781 455
H39C 2804 2181 10322 134
H44A 4006 595 10127 451
H44B 3488 860 10976 451
H44C 4581 1689 10695 451

Experimental

Single crystals of C4sHsCINPPd [red] were []. A suitable crystal was selected and [] on an Xcalibur, Eos, Nova
diffractometer. The crystal was kept at 298(2) K during data collection. Using Olex2 [1], the structure was
solved with the ShelXT [2] structure solution program using Direct Methods and refined with the ShelXL [3]
refinement package using Least Squares minimisation.

1. Dolomanov, O.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J. Appl. Cryst.
42, 339-341.

2. Sheldrick, G.M. (2015). Acta Cryst. A71, 3-8.

3. Sheldrick, G.M. (2008). Acta Cryst. A64, 112-122.

Crystal structure determination of [red]

Crystal Data for C,4sHseCINPPd (M =786.75 g/mol): triclinic, space group P-1 (no. 2), a = 10.2586(5) A, b =
13.4187(12) A, ¢ = 15.8317(13) A, « = 96.297(7)°, B = 100.674(5)°, y = 102.253(6)°, V = 2067.5(3) A%, Z = 2,
T =298(2) K, p(MoKa) = 0.583 mm™, Dcalc = 1.264 g/cm®, 14132 reflections measured (5.084° <20 < 50°),

S20



7252 unique (Rjn = 0.0535, Rgjgma = 0.0793) which were used in all calculations. The final R; was 0.0517 (1>
20(I)) and WR, was 0.1229 (all data).
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Data file
heg Method

Injection Date

T
1
t
1
1

DI\DATA

C: \CHEN32\1\METEODS\AT_B595FA.N

Vial RNo. 1 DIF-C3

Injection Time 12:05:115 Injection vol 1 1,000pL
Sanple Mame
Methed info 1 Column :Atlantis d&C18 {50*4.6)5p
Mobile phase :A :0.1%Formic Acld in H20 B: ACN
flow Rate :1.5 ml/min
Tims (min) 1]
0.0 03
2.5 95
a0 55 3
4.5 05 >
E.Q 08
.
“Manmem Crvomatgram N
mAL
w4
g
150 -
1001
50 ﬁ g
JA B e oo ol
i T T A v B ¥ Y | ] !
1 2 3 4 ]
|Paaki RT | Area | Area |
| No | =in | | \ |
et | | | |
B |11.987 13,478 10,456 |
i2 |2.053 1729.8%3 195.632 |
13 |2.220 121,472 12.813 )
" 13.435 18,387 11.099 |
LCME  REPORT
TTTTTMBDT 5C, e 0532 000 MAESVAPCI, Pos. Scan Frag: 100, "POSITIVEY
00} s
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201
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20
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Data file 1D \DATA
Aog Method 101\ DATA' XB_S95TFA 6MIN.M
Injection Date Visl No. : DIF-77
Injection Time 1 5:52:49 M Injection vel 3 2.0 piL
Sample ¥ane 1
Method info : Column :XBridge C8 (SOx4.6mm) 3.5 pm
Nobils phass :A :0,1N TFA in HIO
Nobile phase: B; 0.1V TFA in ACN
Flow Rate :1.5ml/min
Time (min] B
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200
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| i | | |
1 11.372 126,194 10,980 |
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13 12.183 168,713 |12.971 |
L) i2.333 12551,0864 |95.,43% |
e et o S P 30 FO8|
= W ) P
"o - =
w0
w
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LEME  REPORT

Pata file t  Di\DATA
Acg Mathod 1 Ct\CHEM32\1\METHODS\AT S95FA.M )
Injection Date Vial ¥o. + DIF-E&
Injection Yime == 17:51:48 Injection wol @ 1,000uL
Sampls Name 2
Nethod iafo : Column :Atlantis dCi8 (50%4.6)5p
Mob:ile phase :A :0.1%Formic Acid in H20 B: ACN
Flow Rate :1.5 ml/min
Time (min) L1
0.0 05
2.5 a5
4.0 a5
4.5 08
6.0 0% =
Waxreum ¢t
mAU ] a
=3 3
- |
400
200 4
200
120 a
N BEH NS
"1—4- 5 | = at- __v_;_ L 'ﬂi = e
i i | : B 1 e
| Poak] (3 | Ares | Area |
| Ro | min | ' \ |
(=== Ll | i 1
11 11,887 i1,451 {0.a73 |
12 11.970 12.692 10,136 |
I3 |12.175 13.om 10,155 )
14 12,218 14.523 |0.228 |
15 12.413 13,227 10,183 |
|6 | 2,538 12,9860 10,145 |
17 12,733 11913,176 196.542 |
18 12,666 16.069 10.30¢ |
19. j3.082 14.75% 10.240 1
110 13.181 13.241 |0.164 |}
111 13.254 14,500 |0.227 I
132 13.373 132,027 11.626 |
. - A
MBDZ EPC, Wnee2 4052 862 MALEE+APCI, Nog, Scan, Frag 100, "NEGATIVE"
100 - g
»o
B
- 8
201
0 1 | —
ffffff S = ———
20 4o e sy 150 1200 o s
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L1.5%

Cutaant Date Parssutess
N
Korne
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Phozm0 :
¥2  Asgulsition Jazesecars
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Tize s
1eRTaim apect
", VAOKID 3 ae PANRD UN
¥ UL =330
e ™ LAl
& e D e Bt
X3 - H
» 1w £330 600 W
FID&LL 8.350067 e
"M 10023040 wer
L bl
el 0,308 ween
o 6.3 waes
" 0.8 »
0L 3.00300003 wer
™ ]
S EMMTIEL. £l sesnnssn
sy N0, FLIIEL
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t 14,33 wane
ria) 1482500003 »
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st Y
w A%, 308008 e
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- . 5 M-
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s (N
Yy -t — — T T Y
% 15 14 1312 11 W0 9 8 7 & 5 4 3 2 -1 -2  ppm
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| s, ;
o 8" peapetitd o
o
e —.
2 il lllla e
P | waiia
rEvDS 0,
Vam 900
ALIES 0
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v LUN, ARRDIOD Wie
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w y Voo
| [T | ] Ll
S S — — o ——
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LCNS REPORT

Deta Eile r D:\CHEM3Z\
Acg Mathod f DB \CHEMI2\I\METHODS\AT 5957A.N
Injection Date : Vial %o, 1 DIP-E4
Injection Time  3:47:12 PN Injection wol : 2,0 uu
Sample Name t
Method info : Column :ktlantie dC18 (5044.8195
Moblle phase :A ;0,13Formic Acld in #20 B: ACN
Flow Rate :1.5 ml/ain
Tima imin| AL
0.0 cs
2.5 55
3.0 55 9
4.5 5
6.0 a5 -
“Mazemum Chrommogram
AL B
400 - =
m-
300
m-
u.
180
w-
“ AN 3 3
G-'—/\‘A— — ~J v —
T & ) § ¥
i 2 H “ 5
|Poak| AT | Area | hres |
| Yo | min | (I | |
jwm—| I |
11 11.835 13.810 10,220 |
12 12,716 13717.972  199.235 |
3 13.2%0 13,443 10,199 |
4 {3,490 |15.982 10,346 |
12M5 REFCRY
MBD1 S6C, ting=2.67 2.923 . "= Pow, Scan, Frag. 100, POSITIVE"
80
w
«©£
x
o — y — i D S
= ¥ N 1 T W 5 T
m 5 ™ 1000 0 180 1750 W
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Ourcent Datm Paramaters
MAME

nxpHo '
PROCHA ]
K2 AaquiRition Paraneters
Dt
T 13.1%
THAT RGN apoet
VROBMO A mn FARRC -
rinrnodg rall
o 31760
saLveny IO
N 10
oy 2
ann 023,405 Ha
yIonKs 0,48 1 N
AQ 1. 9522944 woc
na 206
o 00,800 unec
by [RIRTE
1w 300,0 K
0l 2.00000000 ana
Ton 1
S
ENARNKL, 4L -
arol 400,3124721 Wiz
W [t
e 13,10 unes
runi 14,00000000 W
F2 « Proomaning paramerers
51 23148
ar 400,3100000 Mita
NoW M
440 I
— —— A - “ S 0,30 Na
un 0
Ve ]
e e ey 1 1 ' 1 y T T
12 " 10 2] a 7 a 3 2 1 ppm
AN |
g !" FA 03] é {
| W I ] 8
- P [ 1 D 1o v wehlsg |
@ MAMODOIITODRO O MBS
o« MO ANV D O T O WONHA SO O N
4 [ RE R R S R R B B VUENCDOMA DT
- LORDNITOINHODD TN - 4k e e e e e
o VUMMM MM MMM - oo woro
Lnd D i K e B e R e R R T emMOMONN Curgent Dara Bavamarars
HAME
WSS\ | TN -] :
BROCHO 1
E2 - Requlsitlion Paraneters
Pata..
Zinw 14.06
1 speat
PRODED 5w PADRO DA~
EULPECG pa
32768
SOLVENT ™0
rs 1024
08 §
2R 24035.461 Hz
FIDRES 0.7335%6 Iz
L) 0.6815743 sec
83 2050
o
oz
=
[
011 0.03000000
o0 1
[P T 1 T —
3701 100. 6680354 w82
w1
n 8.25 usec
BLNL 58.00000000 W
sosmsane CHANNEL £2 wusmmsss
sF02 400, 3116032 w2
wIc2 i
CEDPRG(2 waltzif
¥C002 0,00 usec
PLWZ 16.00000000 W
PLNAZ 0.42903000 W
PLNL3 0.17020989 ¥
F2 - Processing paraneters
st 327460
b 1006580300 Mitx
WO BN
s o
5 1.00 H2
) o
| ll e 1.40
: . |
T T T T T T Y et Nl T
200 180 160 140 120 100 80 80 40 20 ppm
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LCHS REPORT
Data file +0:\DATA'
Acg Mothod 10:\DATA' (EX_535FA.M
Injection Cate @ Vial Ne. t DIB-AL
Injection Time : 6:117:23 M Injection vel & 2.0 b
Sample Kame H
Method info : Column :ZORBAX XO8 C~18 (S0x4.6mm) 3.5 um
Mobile Phase 1A :0.1% HCOOK in H20:ACH(85:5)
Mobile phase :(BIACN
Flow Rete :I1.5ml/min
Time (ain) B
a.0 5
2.5 95
4.0 95 E
4,5 5
5.5 s =
Mackawth Crwanmegram .
mAL 5
700} b
800 -|
500
“_
m.
n-
i R RE
,_J_/‘\_JJ. S = —
1 2 2 4 b o
| Peak!  RY |  Area | Ares )
| Bo | min ) A3 ]
== i |
3 § 13.327 111.266 10.535 |
12 11.427 j2061.119 197,798 |
13 131,493 17,344 10,346 |
14 |1.729 19,588 10,455 |
3] 11.868 119.222 10.865 |
RO GPC Wires 15421 598 MWESVARD, Fos, Soan o,
100 -
80
o0
&
2
0. x M 4 T M v T
20 400 B2 L . ] jae s




-] Cusvent Data Faranetess
Namie
BXPHO 1
FROLNG )

P2 - Acquisition Parameters

hale
N I Timw 128
LHEYRUM spect
rRonKo Ao PARKD WA
POLENOO g0
il 1T
N BOLVENT B0
ua 14
ps :
aH SR 6223085 Nz
Q Y IORES 0, 200967 H
AQ 1, 9922944 one
AG 296
an 60,000 wnee
on 6.50 vaec
(] 300.
@ ) £.00600000 wwe
™o 1

o CHANHRL F) wwsnnan
400, 2174721 Mix
i
13,00 unwa
16.00000000 W

Tl « Prozmwaming parsmetwercs

al
ar 400, 4100000 Mite
WO ]
nomw 0
Ly 0,30 e
up o
re 1,06
1
ppm
] 0 @ O DB m
- 0~ TTNVONN D N D 0D el NN D
@ N0 ONCOVOE RO WNeMNN~NOD AW
. ‘s IR weNCDVEYoOoOw
9 w o VOENHOIN N R SRR
o w0 00 0100 07 ok ool d ol oocooaAAMNNOND Currant Dats Paraaters
- - o L e R N e ] YEeTMMMMMONN NAME
RXFHO 2
PROCKD 1
F2 - hequizitien Paramsters
Date_
Tine 3.08
INETRUN spect
PHOBND 5 mw PASBO BE«
PULFROG 29pg0
2768
souvenT ong0
5 L0
D8 1
S 24038, 461 N2
FIORES 0.733596 Hz
»n 6818744 aen
M 2050
o 20,800 umec
21 50 usec
TE 293.0 X
o1 2.00000000 awe
o1 0,01000000 neo
™ 1
SFOL 100.65B0354 ME2
o5 BUCE 13¢
12 8.25 uaec
EL#L $6.00000000 ¥
wmemnms CHANNEL (2 wmssname
w02 40C. 3136032 NH2
wocz2 put
coavas(2 waltelf
peeng 40,00 ueec
BIW2 16.00000000 W
PLMLZ 0.429293000 W
PLM13 0,17050999 ¥
F2 - Processing paramoters
81 68
s 100, 6580300 Mhx
WOW 12
B8E3 0
s 1,00 Bs
Gn o
PC L0

T R Ry T

T 1 T ’
200 180 160 140 120 100 80 60 40 20 0 ppm

S68



LCMS REPORT

Dats file

Acg Method
Injection Date
Injection Time
Sample Rame

H

D:
Dt AMBTHODS\AT 595FA.M

vial No.
J3:54:30 2 Injection vol

1 DiF-E5
1 2.0 ub

Hethod Info 1

Column :Atlantis dCl8 {50*4.6)%
Mobile phase :A :0.1Nformic Acid in H2O B: ACN
Flow Rate :1.5 ml/min

Time(min) L5
0.9 05
2.5 95
4.0 95 o B
4.5 0%
6.0 0s 2
“Maermum Chrommiogram
- i
m-
G
m..
160
J AN :
[ e nd . A gf -
), P | v v T v
1 3 4 5
|Peak: RT | Area | Area |
| B¢ | =min | U ) |
 Fenans | | | |
11 11,580 10,654 10,034 |
12 11.781 12.083 10.104 |
13 11.564 12012.435 199,570 |
4 12,087 13.003 10.149 |
15 12.25% 10.774 10,038 |
16 12,781 12,123 10,1085 |
| MSDT SPC, Imes1 521 881 Scan, Frag' 100, VI
30
&0
40
20 -
0 § £
’ v T T an T T g T
2% 0 T 100 1250 1500 1783w
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N
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F S

LlJHII.I“ Ll

s
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1 ppm

L R N )

R
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Ko

rerws 1
reaCsn 1

FE ~ Aemeiatrion Pessssters
Datw,

—_— -

180

W s PR o e

160 140 120 100 80
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i.a0
INETH pect
rucasn b AN k-
ratrens 3
™ e
IEvENT
s
L
"
rmees
»
[
-
<
b
»t
mw
rvmaans DHANREL (L semceees
ol 430, 7134951 W
ey i
" 13,30 uses
nw 15.65000909 W
FI « PIOCPARLAG PRCBREtEI
b 4
o 430, 21500040 wee
e e
En .
=3 LR L L)
- .
L P
Corzent Data Faraneters
HANE
EXPNO 2
FROCHD 1
F2 - Acquisitlion Faraneters
Date_
Tine 2.318
INSTI t
PRODID S wa FASBO 8SB-
PULR| zgpal
32768
SOLVENT [
L] 1024
s
MR 24038461 H2
FIORES 0.7335396 He
0.681574¢ sec
BG 2050
b 20,800 usec
oz €.30 uzec
™ 293.0 &
(3 2.00000000 sec
nil 0.03000000 xac
o0 1
cmmmmmes CRANNEL 1 swememes
8FoL 100.663095¢ MHx
¥oCy
" 8.2% asec
PLNL 58.00000000 o
= CRANNEL €2 wessssws
400,31)6012 Miz
18
CPOPRGLZ valtzlf
PCro2 80.00 wsec
Pliwz 2000000
PLRE2 0.42903000 M
LW 0.1705059% ™
¥1 - Brocessing paranezers
st 32768
i 100.5530300 M
WO L]
S50 o
LB 1.00 K2
Gn o
B 1.40
ppm
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LCMS REPORT

Data file 1 bs
Acq Method 1 C: METHOOS\AT S595FA.M
Injection Date Vial No. : DIF=E3
Injection Time : 17:44:44 Injection vol : 1.000uL
Sample Nawme 3
Method info : Column :Atlantis d4C13 (50%4.6)5p
Mobile phase :A :0.1%Formic Acid in H20 B: ACN
Flow Rate :1.5 ml/min
Time (min] %R .
0.0 05 ,E,l
2.5 35 '
4.0 95
4.5 25 2
€.0 05
~
“Masrmen Crimmaogram |
=AY 4
800 - ~
‘w-
300 4
200
' 4
KIS IVANEE 5§ & o
s3—\ R Y
1 2 3 ‘4 5 menf
|Peak| RT | Area | Area |
| No | min | L |
| smma| | 1 1
1T 11.884 12.17M 10,075 1
12 11,973 13,418 10,219 |
13 j2.220 139.482 12.835 |
4 12.313 |1487.109 |95.48%
15 |2.,410 13,615 10,232 1
16 |2.512 112,531 10,808 |
17 12,750 12,388 10.1583 |
|& |2.808 |1.546 |10.0%9 |
12 12,885 14,301 10,276 |
110 13.189 |1.800 10,116 |

WEDT 8PC "E,l;“

100 -

80

809

2




Cuszwnt Dats Paranetoxs
NAMIL

EXVRO 1
PROCNO 3
¥4 - Acquisition Varameters
Datw
A m.a
THETAUN npeol
FROBHD % mm PADBO Nl
PULIROG 1030
0 22760
SOLVRNY LMAY
N wg
[
gH srIl BZad . euh He
=] PIOREs 0.25006
A TR
L0
nu &0. 000
on o,
o ™ 300,90 K
o 2.00000400 wew
an 0o i
snsmasms CIANNKL f] sessecss
nroy ADO, 1324731 e
HUQY n
[ 10,10 unen
v 10,00000000 W
P2 = Proomaning paramsiars
400, 3100000 MHx
L L g
. I., - v - \J 0.0 e
)
1,00

[P

L L R R R LT IR LRSI TN

N LRI CT L OO U PR SR

19 12 " 10 ] 1) a4 3 1 ppm
\ |
A : )\ /
& g (e £l [ §] | fiefafala
S o P sk sl pk il lalledl || lesilenlmil ey
© NNt SO ND N M
0 HMENT-ONNHMNEDENN O~ ™M MmO NMeVvI TS
© MYTAOMTDMFCNOONTTOTA HONAAONDC OO CN
3 53R 3RTAARANEANERT NONARSRRARRS
w LOYPANDAIITNETAIVLMNOADNON » - AW e e W RAe ) g e e T e
o POWINOMOMMONNNNA A D NOATDOOONOA VWSO Current Data Parameters
- Pt A S b b B i i e e o e 1 SV R R R R R R N NANE
— EXPNO 2
PROCNO 1

¥1 = Acquiwition Paraneters
Dave_

u] = Tine 13.2¢
.)L | INSTRUN apect
~a = PROBHO 5 mn PARRD RB-
N FULPROG 209030
H 32768
SOLVENT s
ns 1024
o8 1
L 22030461 Wz
FIORES 0.713536 Kz
L) 0,6815744 sex
BG 2050
o4 20,800 usec
ox 6.50 usec
T 293.0 %
01 2.00000000 sec
o1l 0.03000000 sec
o0 1

swvmasms CHANNEL [] stesnewe

5703 L00. 6660954 Kie
Sh LIS 1

£l 8.25 aec
LKL 58.00000000 W
wmwemawn CHANSEL [3 wmwmmmme
spoz 4003116022 MHz
noc2 i
CEOPRGIZ walitaih
PCE 50,00 usec
142 1€.00000000 W
M1 0,42003000 M
PLM11 017050359 W
2 - Process, rasstery
51 19 Pt
58 190, 6530300 Milx
W £
53D 0
1B 1,00 w2
a8 [

v # 1.90

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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LC/MS RERORT

Deta £ile

Acq Method
Injection Date
Injection Time
Sample Nama

P

£\

C: \METHODSAXRT 595FA.M
6/26/2013

6:13:14 2N
1300412672 2336361

Vial Ne. : Vial 52
Injaction vol @ 12.0pL

Method info : Column :Atlantis dC1lB8 (50*4.6)5p
Mobile phase :A :0,1%Formlc Acid in K20 E: ACN

Flow Rate :1.5 ml/min

‘Time (min) 1
0.0 05 i
2.5 s8 ~
4.0 a8
4.5 05 %
6.0 05
“Mrmaman Ghvomatogram ——
w-
w-
w.
j”-
100
”-
£
. 55 J\52 -
c 1 2 3 4 5

LC/ME REFORT

100

TMEDTBPC wee2,750 1080

MIEHAPCL Poc Gaan, Fuwg 100, PoSTVE:

36

&
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One pot Suzuki-Miyaura Coupling Reactions with 4-Chloro phenyl boronic acid:

Conditions tried with 10 min, 10% Product.
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Conditions tried with 30 min, 21% of Product.

g 5
- \‘ -"-'n
o
£ 1l 2
X X

o4
O =]
OO0
£

Orwpect - 30 rrin

S78



e

YR EEEEE

N

. Abadi LA Mg it i 1S
TS e R NE

or s

S79



Conditions tried with 1h, 38% of Product.
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