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1. General information

All reactions were performed in Schlenk tubes using dry solvents under a nitrogen atmosphere. The o-hydroxy-gem-
(dibromovinyl)benzenes were prepared from salicylaldehyde following the literature method.' Purification of the products was
performed using 100-200 mesh silica-gel using ethyl acetate/hexane as eluent. 'H NMR and BC NMR spectra were recorded with JEOL
ECS 400 (400 MHz) and 500 (500 MHz). HRMS measurements have been recorded using Electron lonization (EI) and Electrospray
Ionization (ESI) techniques with Waters CAB155 GCT Premier analyzer and Waters HAB 213 Q-TOF Premier analyzer. IR spectra
were recorded with PerkinElmer FT-IR. X-ray data were taken from Bruker SMART APEX-II CCD diffractometer.

2. Synthesis of o-hydroxy-gem-(dibromovinyl)benzenes

OH CBr,4 (3 equiv.) OH
CHO PPhs (3 equiv.) ~-Br
4>
NEt; (6 equiv.) @ Br
DCM, 0°C,6h
1.11.6

In a three-neck 250 mL round-bottom flask, PPh; (66.18 mmol, 6 equiv) was taken in dichloromethane (15 mL) under a nitrogen
atmosphere. The vessel was cooled to 0 °C, after which a solution of CBr4 (33.24 mmol, 3 equiv) in dichloromethane (15 mL) was
added. After 10 minutes, triethylamine (66.18 mmol, 6 equiv) was added dropwise and stirred for additional 5 minutes. After that,
salicylaldehyde (11.03 mmol, 1 equiv) in dichloromethane (10 mL) was added dropwise and the reaction mixture was stirred for 6 h at
0 °C. After that, hexane was added to the mixture and filtered through a silica gel column. The solvent was concentrated and the crude
was purified by silica gel column chromatography using hexane as eluent.

3. Synthesis of of 1-(2-benzofuryl)-/NV-heteroarenes

Cul (0.1 equiv.) A "
voHN 1,10-phen (0.18 equiv.) N=
,1U-phen . equiv. N
oH® P d o T

K3POy4 (4 equiv.)
1.1-1.6 DMSO, 140 °C, 20 h 3.1-3.23

2.1-2.8

To an oven-dried Schlenk tube, o-hydroxy-gem-(dibromovinyl)benzene (0.375 mmol, 1 equiv.), K;PO4 (1.5 mmol, 4 equiv.), N-
heteroarene (1.125 mmol, 3 equiv.), Cul (0.037 mmol, 0.1 equiv.), 1,10-phen (0.067 mmol, 0.18 equiv.) and DMSO (3 mL) were added
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under nitrogen atmosphere. The reaction mixture was stirred in a pre-heated oil bath at 140 °C for 20 h. After that, the product was
extracted with ethyl acetate (30 mL), washed with water (10 mL) and brine solution (10 mL). The organic extract was dried over
anhydrous MgSQO, and concentrated. The crude was purified by column chromatography using ethyl acetate/hexane as eluent.

Procedure for higher scale synthesis of 1-(2-benzofuryl)-/NV-heteroarenes 3.1 and 3.3

Br Cul (0.1 equiv.)

A . ©:x\> 1,10-phen (0.18 equiv.) CE\>_N/>X
OHBr N K3POy4 (4 equiv.) o @

H DMSO, 140 °C, 20 h
1.1
X = CH, 2.1 X = CH, 3.1, 72%
X=N,2.3 X =N, 3.3, 74%

To an oven-dried Schlenk tube, o-hydroxy-gem-(dibromovinyl)benzene (3.6 mmol, 1 equiv.), K;PO4 (14.4 mmol, 4 equiv.), N-
heteroarene (10.8 mmol, 3 equiv.), Cul (0.36 mmol, 0.1 equiv.), 1,10-phen (0.648 mmol, 0.18 equiv.) and DMSO (10 mL) were added
under nitrogen atmosphere. The reaction mixture was stirred in a pre-heated oil bath at 140 °C for 20 h. After that, the product was
extracted with ethyl acetate (150 mL), washed with water (25 mL) and brine solution (25 mL). The organic extract was dried over
anhydrous MgSQO, and concentrated. The crude was purified by column chromatography using ethyl acetate/hexane as eluent.

4. Synthesis of benzofuro-indolo-pyridines

A = Pd(OAc), (0.1 equiv.)
N TBAB (0.5 equiv.)
o + Ph—=———FPh
4
R

Ph Ph

DMF, 100°C, 12 h
O, (balloon)

R=H, 3.1

R = Br, 3.2 R=H,51
R=Br,5.2

To an oven-dried Schlenk tube, 1-(2-benzofuryl)-N-heteroarene (0.171 mmol, 1 equiv.), 1,2-diphenylethyne (0.256 mmol, 1.5 equiv.),
TBAB (0.085 mmol, 0.5 equiv.), Pd(OAc), (0.017 mmol, 0.1 equiv.) and DMF (2 mL) were added under nitrogen atmosphere. The
nitrogen gas present in the Schlenk tube was removed under vacuum and filled with oxygen gas using a oxygen balloon. The reaction
mixture was stirred in a pre-heated oil bath at 100 °C for 12 h. After that, the product was extracted with ethyl acetate (20 mL), washed
with water (5 mL) and brine solution (5 mL). The organic extract was dried over anhydrous MgSO, and concentrated. The crude was
purified by column chromatography using ethyl acetate/hexane as eluent.



5. Characterization data

(3.1):> White solid (0.064 g, 73%); mp 64-66 °C. '"H NMR (400 MHz, CDCl;) § = 7.88-7.86 (m, 1H), 7.71-7.69 (m, 1H),
N A~ 7-59(q,J=3.2,2.8 Hz, 2H), 7.54-7.52 (m, 1H), 7.39-7.34 (m, 1H), 7.31-7.26 (m, 3H), 6.75 (dd, J = 3.4,
©f>—N 0.8 Hz, 1H), 6.58 (d, J = 0.9 Hz, 1H) ppm. °C NMR (100 MHz, CDCls) 6 = 151.28, 149.25, 135.02,
0 129.54, 128.82, 125.83, 123.50, 123.48, 123.45, 121.62, 121.31, 120. 35, 111.77, 110. 84, 105.88, 90.63

ppm. IR (film, cm™): 3054, 1622, 1458, 1213, 739. HRMS (EI) m/z: [M]’ Calcd for CigH11NO 233.0841;

Found 233.0842.

(3.2): White solid (0.084 g, 72%); mp 88-90 °C. 'H NMR (400 MHz, CDCl;) § = 7.81 (d, J = 1.9 Hz, 1H), 7.72 (d, J= 8.8
Hz, 1H), 7.60-7.57 (m, 1H), 7.56 (d, J = 3.4 Hz, 1H), 7.53— ~7.51 (m, 1H), 7.42 (dd, J = 8.8, 1.9 Hz, 1H),

©f>— 7.31-7.29 (m, 2H), 6.68-6.67 (m, 1H), 6.56 (s, 1H) ppm. °C NMR (125 MHz, CDCl3) § = 151.39,
148.71, 13377, 131.19, 128.56, 127.04, 126.34, 123.86, 123.78, 123.63, 120.50, 114.84, 113.22,
110.91, 105.26, 91.24 ppm. IR (film, cm™): 3126, 1621, 1457, 1211, 744. HRMS (EI) m/z: [M]" Calcd
for C16H10BrNO 310.9946; Found 310.9940.

(3.3): 2White solid (0.069 g, 79%); mp 115-117 °C. '"H NMR (400 MHz, CDCl;) 6 = 8.39 (s, 1H), 7.90 (dd, J = 7.0, 1.3 Hz,
,\N 1H), 7.79 (d, J = 7.8 Hz, 1H), 7.65-7.63 (m, 1H), 7.57-7.55 (m, 1H), 7.47-7.31 (m, 4H), 6.74 (d, J = 0.8
Hz, 1H) ppm. °C NMR (125 MHz, CDCly) = 151.67, 145.79, 143.73, 140.70, 13212, 127.99, 124.61,
@ 124.55, 3 85, 123.69, 120.94, 120.85, 111.36, 111. 12, 92.90 ppm. IR (film, cm™): 3141, 1632, 1499,

1222, 1017, 743. HRMS (ESI) m/z: [M+H]" Calcd for C;sH;1N,O 235.0871; Found 235.0871.

(3.4):” White solid (0.051 g, 74%); mp 57-59 °C. 'H NMR (400 MHz, CDCl3) § = 8.05 (s, 1H), 7.57-7.55 (m, 1H), 7.50
N /=y 748 (m, 1H), 7.41 (s, 1H), 7.34-7.28 (m, 2H), 7.22 (s, 1H), 6.52 (d, J = 0.8 Hz, 1H) ppm. °C NMR (100
©f>—'\) MHz, CDCLy) 6 = 151.62, 146.48, 135.16, 130.54, 127.91, 124.45, 123.87, 120.89, 117.03, 111.10, 91.02
ppm. IR (film, cm™): 3147, 1628, 1490, 1057, 789. HRMS (ESI) m/z: [M+H]" Calcd for Ci1HoN,O

185.0715; Found 185.0717.

(3.5):> White solid (0.085 g, 62%); mp 88-90 °C. '"H NMR (400 MHz, CDC13) 0 ="7.55-7.52 (m, 1H), 7.50-7.48 (m, 1H),

7.28-7.26 (m, 4H), 6.40—6.39 (m, 2H), 6.37 (s, 1H) ppm. °C NMR (100 MHz, CDClﬁ) 0 =151.30, 150.18,

@E\>—N : 128.88, 123.48, 123.22, 120.23, 118.78, 111.19, 110.79, 87.49 ppm. IR (ﬁlm cm’): 3133, 1621 1454,
o 1008, 724. HRMS (ESI) m/z: [M] Calcd for C12H9NO 183. 0684; Found 183.0685.

(3.6): Colourless solid (0.016 g, 17%); mp 85-87 °C. '"H NMR (400 MHz, CDCl;) 6 = 7.77-7.74 (m, 1H), 7.70-7.67 (m,

Me 1H), 756(dd J 8.2, O9Hz 1H), 7.43-7.39 (m, 2H), 7.38-7.28 (m, 3H), 6.79 (d, J= 0.7 Hz, 1H), 2.68

A ):N (s, 3H) ppm. °C NMR (100 MHz, CDCl3) 6 = 152.60, 151.86, 144.61, 142.41, 135.50, 127 63 125.23,

©:3>_N 123.71, 123.49, 123.29, 121.35, 119. 33, 111.45, 110.35, 100.06, 14.62 ppm. IR (ﬁlm cm™): 3058 1626,

1456, 1247 743. HRMS (ED) m/z: [M+H] Calcd for C16H12NZO 248.0950; Found 248.0952.



(3.7): White solid (0.045 g, 65%); mp 94-96 °C. 'H NMR (400 MHz, CDCl3) 6 = 8.71 (s, 1H), 8.15 (s, 1H), 7.63-7.60 (m,
\_ /<y 1H),7.53-7.51 (m, lH) 7.37-7.29 (m, 2H), 6.85 (d, J = 0.9 Hz, 1H) ppm. *C NMR (100 MHz, CDCly) 6=

©E>—N\/J 153.13, 151.83, 145.87, 141.59, 127.63, 125.06, 124.11, 121.48, 111.23, 93.09 ppm. IR (film, cm™"): 3131,
o N7 1641, 1398, 1063, 742. HRMS (ESI) m/z: [M+H]" Calcd for C1oHsN;O 186.0667; Found 186.0668.

(3.8): White solid (0.067 g, 68%); mp 96-98 °C. '"H NMR (400 MHz, CDCl;) § = 7.83 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 7.8
\_/~ Hz 1H),7.62(d, J=3.5 Hz, 1H), 7.37-7.33 (m, 1H), 7.26-7.19 (m, 3H), 6.83 (dd, J = 7.1, 2.0 Hz, 1H),
@f(}—'ﬂ 6.73 (d..J = 3.0 Hz, 1H), 6.58 (s, [H), 4.05 (s, 3H) ppm. °C NMR (125 MHz, CDCls) 6 = 149.14, 145.03,
E) 140.39, 135.14, 130.48, 129.50, 126.05, 124.15, 123.46, 121.57, 121.26, 112.82, 111.69, 106.35, 105.75,

91.40, 56.15 ppm. IR (ﬁlm cm™): 3034 1618, 1456, 1213 1094 721. HRMS (ESI) m/z: [M+H] Caled
for C17H14NO, 264. 1025 Found 264.1021.

(3.9): White solid (0.052 g, 65%); mp 50-52 °C. 'H NMR (400 MHz, CDCl3) 6 = 7.26-7.24 (m, 2H), 7.17 (t, J = 7.8 Hz,
\_/~ IH),7.11(dd, /=738, 1.1 Hz, 1H), 6.79 (d, J = 7.8 Hz, 1H), 6.36 (t, J = 2.1 Hz, 2H), 6.34 (s, 1H), 4.03 (s.
: >—x_] 3H) ppm. °C NMR (125 MHz, CDCly) § = 150.27, 144.95, 140.34, 130.57, 124.15, 119.00, 112.74, 111.11,
° 106.19, 88.20, 56.12 ppm. IR (film, cm™): 3120, 2962, 1622, 1477, 1321, 716. HRMS (EI) m/z: [M]" Calcd

Omte for C13H;1NO> 213.0790; Found 213.0797.

(3.10): White solid (0.065 g, 66%); mp 124-126 °C. '"H NMR (400 MHz, CDCls) § = 8.42 (s, 1H), 7.90 (dd, J = 7.0, 1.5 Hz,
1), 7.77 (dd, J=7.3, 1.5 Hz, 1H), 7.46-7.38 (m, 2H), 7.28-7.22 (m, 2H), 6.89 (dd, J = 7.2, 1.9 Hz, 1H).
: N 6.74 (s, 1H), 4.05 (s, 3H) ppm. *C NMR (125 MHz, CDCl3) 6 = 145.68, 145.22, 143.57, 141.00, 140.86,
132.28, 129.64, 124.65, 124.60, 123.72, 120 81, 113.23, 111.34, 107.11, 93.87, 56.11 ppm. IR (film, cm’
. 2965, 1625, 1454, 1216, 726. HRMS (ESI) m/z: [M+H]" Calcd for Ci6H3N20, 265.0977; Found

265.0972.

(3.11): White solid (0.07 g, 87%); mp 63-65 °C. 'H NMR (400 MHz, CDCl3) & = 8.09 (s, 1H), 7.46 (d, J = 1.4 Hz, 1H),
i~y 7:25-7.17 (m, 3H), 6.87 (d, J = 7.9 Hz, 1H), 6.56— 6.55 (m, 1H), 4.05 (d, J = 1.6 Hz, 3H) ppm. °C NMR
@_N ~) (125 MHz, CDCly) & = 146.45, 145. 07, 140.83, 135.33, 130.38, 129.52, 124.55, 117.31, 113. 12, 106.92,
91.90, 56.00 ppm. IR (film, cm™): 3401, 2929, 1629, 1482, 1096, 727. HRMS (ESI) m/z: [M+H]" Calcd for

OMe C12H11N202 2150821, Found 215.0829.

312) White solid (0.07 g, 60%); mp 116-118 °C. '"H NMR (400 MHz, CDCl3) § = 8.15 (d, J = 8.2 Hz, 1H), 7.97 (d, J= 8.2
Hz, 1H), 7.82 (d, J = 9.0 Hz, 1H), 7.75-7.67 (m, 2H), 7.63—7.59 (m, 2H), 7.54—7.50 (m, 1H), 716(3d
J = 1.9 Hz, 1H), 7.03-6.99 (m, 2H), 6.69 (d, J = 3.3 Hz, 1H), 3.90 (d, J = 1.4 Hz, 3H) p
NMR (100 MHz, CDCl3) & = 155.26, 148.79, 148.19, 148.17, 130.52, 130.12, 13009 s, 82
127.15, 126.41, 12471 124.09, 123.41, 113.14, 112.48, 111.72, 105.56, 103. 15, 89.72, 89.67, 55.75

ppm. IR (film, cm™): 2999 1613 1477, 1252, 986 780. HRMS (EI) m/z: M]" Caled for C21H15N02
ome 313.1103; Found 313.1105.



(3.13): White solid (0.071 g, 67%); mp 86-88 °C. 'H NMR (400 MHz, CDCls) § = 8.42 (d, J = 8.6 Hz, 1H), 8.18-8.14 (m,
1H), 8.00— 797(m 1H), 7.93 (d, J= 7.8 Hz, 1H), 784 7.78 (m, 2H), 7.72-7.62 (m, 2H), 7.57-7.53 (m,

O 1H), 7.48-7.40 (m, 2H), 7.22-7.18 (m, 1H) ppm. C NMR (125 MHz, CDCl3) 5 = 149.10, 144.99,
O N,/ 143.60, 140.90, 132.38, 130.61, 128.96, 127.31, 126.69, 125.62, 125.12, 124.66, 123.74, 123.41, 123.29.

o 120.86, 111. 78 I11. 32 93.03 ppm. IR (film, cm™): 3055 1607 1498 1194, 987, 743. HRMS (ESI)
m/z: [M+H] Caled for C19H13N20 285.1028; Found 285. 1026.

(3.14): White solid (0.061 g, 69%); mp 104-106 °C. "H NMR (400 MHz, CDCl3) 6 = 8.08 (d, J = 10.1 Hz, 2H), 7.95 (d, J =
8.1 Hz, [H), 7.75 (d, J = 8.9 Hz, 1H), 7.64-7.59 (m, 2H), 7.52 (t, J = 7.6 Hz, 1H), 7.46 (s, 1H), 7.26 (s,
O 1H), 6.97 (s, 1H) ppm. *C NMR (100 MHz, CDCls) 6 = 148.84, 145.78, 135.26, 130.57, 130.48, 128.88,
/SN 127.23,126.59, 155, 41, 125.06, 123.33, 123 21, 117.27, 111.69, 90.88 ppm. IR (film, cm™): 3118, 1622,

O 7 1485, 1056, 802. HRMS (EST) m/z: [M+H] Calcd for CysH; N,O 235.0871; Found 235.0877.

(3.15): White solid (0.08 g, 70%); mp 110-112 °C. '"H NMR (400 MHz, CDCls) 6 = 8.19 (d, J = 1.7 Hz, 1H), 7.93 (dd, J =
MeOC - 8.6, 1.8 Hz, 1H), 7.75 (d, J = 8.9 Hz, 1H), 7.56-7.53 (m, 2H), 7.14 (d, J = 2.5 Hz, 1H)700(d3
mN = 9.0, 2.5 Hz, 1H), 6.68 (d, J = 3.2 Hz, 1H), 6.56 (s, 1H). 3.89 (s, 3H), 2.68 (s, 3H) p C

c NMR (100 MHz, CDCl3) 6 = 197.62, 155.44, 153.70, 150.68, 133.30, 130.41, 129. 70 12916

125.92, 124.12, 121.15, 113.29, 112.56, 110.67, 106.29, 103.36, 89.39, 55. 74, 26.81 ppm. IR

omMe  (film, cm™): 3132, 2928, 1625, 1479, 1267, 796. HRMS (ESI) m/z: [M+H]' Calcd for C19H;NO;
306.1130; Found 306.1134.

(3.16): White solid (0.078 g, 75%); mp 180-182 °C. '"H NMR (400 MHz, CDCls) 6 = 8.40 (s, 1H), 8.27 (d, J = 1.6 Hz, 1H),
MeOC 8.01 (dd, J = 87 1.8 Hz, 1H), 7.90 (dd, J = 7.2, 1.4 Hz, 1H), 7.77 (dd, J = 7.3, 1.2 Hz, 1H), 7.60 (d,
\©E>— J=8.7 Hz, 1H), 7.47-7.39 (m, 2H), 6.80 (d, J = 0.7 Hz, 1H), 2.69 (s, 3H) ppm. *C NMR (100 MHz,
@ CDCls) 6 = 197.30, 154.08, 147.08, 143.67, 140.41, 133.63, 131.78, 128.25, 125.28, 124.87, 123.98,
121.96, 120.99, 111.32, 111.15, 92. 82, 26. 81 ppm. IR (film, cm™): 3146, 1679, 1631, 1497, 1300,

1195, 732. HRMS (ESI) m/z: [M+H]" Calcd for Ci7H13N,0,277.0977; Found 277.0971.

(3.17): White solid (0.074 g, 87%); mp 122-124 °C. "H NMR (400 MHz, CDCLy) 6 = 8.15 (d, J = 45.4 Hz, 2H), 7.97 (d, J =
MeoG 8.4 Hz, 1H), 7.54 (d, J = 8.5 Hz, 1H), 7.43 (s, 1H), 7.24 (s, 1H), 6.61 (s, 1H), 2.67 (s, 3H) ppm. °C
\©f\>_N/§N NMR (100 MHz, CDCls) 6 = 197.24, 154.12, 147.70, 135.12, 133.72, 130.78, 128.19, 125.24, 121.93,
116.98, 111.16, 91 28, 26.76 ppm. IR (film, cm’ ) 3123 1680 1633 1267, 813, 649 HRMS (ESI)

m/z: [M"‘H] Calcd for C13H11N202 227 0821 Found 227.0821.



(3.18): White solid (0.052 g, 61%); mp 114-116 °C. '"H NMR (400 MHz, CDCls) 6 = 8.14 (d, J = 1.8 Hz, 1H), 7.90 (dd, J =
MeOC 8.5, 19Hz 1H), 7.49 (d, J = 8.6 Hz, 1H), 7.23 (t, J = 2.2 Hz, 2H), 6.38 (t, J = 2.0 Hz, 3H), 2.66 (s,
\©j>— <:| 3H) ppm. BC NMR (100 MHz, CDC13) 0 =197.55, 153 85, 151. 31, 133.35, 129.13, 124. 11, 121.18,
118.72, 111.66, 110.72, 87.48, 26.77 ppm. IR (film, cm™): 3117 1670 1632, 1488, 1070 787. HRMS

(EI) m/z: [M]" Calcd for C14H11N02 205, 0790 Found 225.0793.

(3.19): White solid (0.079 g, 50%); mp 148-150 °C. '"H NMR (400 MHz, CDCls) § = 7.78 (d, J = 9.0 Hz, 1H), 7.58 (d, J =
Br 1.8 Hz, 1H), 7.54 (d, J = 3.5 Hz, 1H), 7.52 (d, J—18HZ 1H), 7.12 (d, J = 25HZ lH) 7.00 (dd, J
N = 9.0, 25Hz 1H), 6.68 (dd, J = 3.5, 0.7 Hz, 1H), 6.45 (s 1H), 3.88 (s, 3H) ppm. *C NMR (100
o MHz, CDC13)5—155 60, 151.13, 147. 35, 131. 60, 130.55, 129.60, 128. 21 125.71, 121.80, 116.74,
113. 45 112.81, 106.86, 104 06, 103. 54, 88. 43, 55.76 ppm. IR (ﬁlm cm™): 3004, 1611 1477 1146,

710. HRMS (EI) m/z: [M] Calcd for C17H11Br2N02418 9157; Found 418.9157.

(3.20): White solid (0.106 g, 72%); mp 182-184 °C. "H NMR (400 MHz, CDCl;) 6 = 8.41 (s, 1H), 7.90 (dd, J= 7.2, 1.3 Hz,

o s~y 1H), 780 (dd, J = 7.7, 1.5 Hz, 1H), 7.69 (d, J = 1.8 Hz, 1H), 7.63 (d, J = 1.8 Hz, 1H), 7.49-7.40 (m,
mN 2H), 6.72 (s, 1H) ppm. °C NMK (125 MHz, CDCl3) 6 = 147.98, 147.55, 143173, 140.27, 131.75,

130.59, 129.82, 125 10 124.17, 122.69, 121. 09 117.24, 111 A48, 104. 61, 92.13 ppm. IR (ﬁlm cm™):
3066, 1604 1206 840 740. HRMS (ESI) m/z: [M+H] Caled for C15H9Br2N20 390.9082; Found
390.9084.

(3.21): White solid (0.098 g, 86%); mp 164-166 °C. "H NMR (400 MHz, CDCl3) 6 = 8.41 (s, 1H), 7.90 (d, J = 8.4 Hz, 1H),

i s~y 7:79(d,J=75 Hz, 1H), 7.49 (d, J= 2.0 Hz, 1H), 7.48-7.40 (m, 2H), 7.34 (d, J = 1.9 Hz, 1H), 6.70 (s.

N—n 1H) ppm. >*C NMR (125 MHz, CDCLs) J = 147.74, 146.13, 143.71, 140.27, 131.73, 130.35, 129.92,

m 125.07, 124.71, 124.16, 121.08, 119.15, 117.35, 111.43, 92.28 ppm. IR (film, cm’'): 3066, 1610, 1498,
1204, 739. HRMS (ESI) m/z: [M+H]" Calcd for C1sHoCLN>O 303.0092; Found 303.0096.

(3.22): White solid (0.096 g, 77%); mp 132-134 °C. '"H NMR (400 MHz, CDCls) § = 7.76 (d, J = 9.0 Hz, 1H), 7.55 (d, J =
s - 3.5 Hz, 1H), 7.39 (d, /= 1.9 Hz, 1H), 7.24 (d, J = 1.9 Hz, 1H), 7.12 (d, J = 2.5 Hz, 1H), 7.00 (dd, J
H—n = 9.0, 2.5 Hz, 1H), 6.68 (dd, J = 3.5, 0.6 Hz, 1H), 6.43 (d, J = 0.6 Hz, 1H), 3.88 (s, 3H) ppm. °C
o NMR (125 MHz, CDCls) § = 155.64, 151.34, 145.52, 131.36, 130.56, 129.65, 129.38, 125.74,
123.17, 118.30, 116.74, 113.44, 112.74, 106.81, 103. 58 88.63, 55.77 ppm. IR (film, cm’"): 2831,
1626, 1479, 1156, 978, 704. HRMS (EI) m/z: [M]" Calcd for Ci;H;1CLNO, 331.0167; Found

331.0169.

(3.23): White solid (0.05 g, 53%); mp 66-68 °C. 'H NMR (400 MHz, CDCly) § = 7.36-7.35 (m, 1H), 7.24-7.22 (m, 3H),

o ~, 6.39-6.38 (m, 2H), 6.30 (d, J = 1.5 Hz, 1H) ppm. "C NMR (125 MHz, CDCls) 6 = 151.79, 145.70,
=] 131.32, 129.40, 123.35, 118.83, 118.43, 116. 82 11195 87.34 ppm. IR (film, cm™): 3130, 1627, 1483,
0 1062, 955, 727. HRMS (EI) m/z: [M]" Caled for C1,H,CI.NO 250.9905; Found 250.9902.

Cl



(5.1): Yellow1sh green solid (0.048 g, 69%); mp 130-132 °C. '"H NMR (400 MHz, CDCls) § = 8.74-8.70 (m, 1H), 7.79—

7.75 (m, 1H), 7.70 (dt, J = 8.2, 0.8 Hz, 1H), 7.47-7.42 (m, 2H), 7.36-7.26 (m, 11H), 7.13 (td, J = 7.6, 1.0
Hz, 1H), 6.86 (ddd, J = 7.9, 1.3, 0.5 Hz, 1H), 6.59 (s, 1H) ppm. °C NMR (100 MHz, CDCl;) 6 = 152.31,
148.37, 138.31, 137.08, 136.93, 130.82, 130.60, 130.26, 129.68, 128.56, 128.05, 127.99, 127.41, 127.11.
125.17, 124.87, 123.77, 123. 37, 123.30, 120.88, 120.28, 120.23, 114.36, 111.33, 100.93, 95.98 ppm. IR
(film, cm™): 3058, 1626, 1514, 1235, 1188, 734. HRMS (ESI) m/z: [M+H]" Caled for CsHaoNO
410.1545; Found 410.1541.

(5.2): Yellow1sh green solid (0.04 g, 48%); mp 224-226 °C. '"H NMR (400 MHz, CDCls) 6 = 8.55 (d, J = 8.8 Hz, 1H), 7.88
(d, J=1.7 Hz, 1H), 7.69 (d, J = 8.2 Hz, 1H), 7.49 (dd, J = 88 19Hz 1H), 7.34-7.28 (m, 11H) 7.13
(t, J=7.9 Hz, 1H), 6.85 (d, J = 8.1 Hz, 1H), 6.50 (s, 1H) ppm. 3C NMR (100 MHz, CDCl3) ¢ =
152.37, 147. 97 139.15, 136.83, 136.59, 131.50, 131.20, 130 76, 130.16, 128.13, 128. 06, 127.57,
127.27, 127.06, 125.14, 124.66, 123 94, 123.75, 123.62, 122.61, 120.39, 116.97, 115.71, 111.39,
101.51, 95.33 ppm. IR (ﬁlm cm™): 3058 1628, 1513, 1234 1179 698. HRMS (ESI) m/z: [M+H]
B Caled for C3oH19BrNO 488.0650; Found 488.0659.

6. Crystallographic data

Crystal structure determination and refinement

Single crystal of 5.1 coated with light hydrocarbon oil was mounted in the 100 K dinitrogen stream of a Bruker SMART APEX CCD
diffractometer equipped with CRYO Industries low-temperature apparatus and intensity data were collected using graphite-monochromated Mo-
Ka radiation. The data integration and reduction were processed using the SAINT software. An absorption correction was applied. Structures were
solved by direct methods using SHELXS-97 and refined on F° by a full-matrix least-squares technique using the SHELXL-97 program package.
Non-hydrogen atoms were refined anisotropically. In the refinement, hydrogen atoms were treated as riding atoms using the SHELXL default
parameters. The crystal structure refinement parameters are listed in Table 1. All these software packages were a part of the WINGX software
package. The X-ray crystallography data have been deposited in Cambridge Crystallography Data Center (CCDC 2040195).



Sample preparation for crystal growth: The compound 5.1 was dissolved in ethyl acetate solvent. After that, the rectangular-like yellow crystals

[ dibie}

crystal structure of 5.1 (CCDC 2040195)

were grown by slow evaporation of solution 5.1.

The ellipsoid contour % probability level in the caption for the image of the structure 5.1 is 50%.

Table-1 for compound 5.1.

Crystal data and structure refinement for Ssepe_Om.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

shelx

C30 HI9N O
409.46

293(2) K
0.71073 A
Triclinic

P-1
a=7.4594(4) A
b=11.1120(5) A
c = 12.7546(6) A
996.60(8) A3

2

1.364 Mg/m3
0.082 mm-!

o =72.9290(10)".
B =185.1410(10)".
y =80.7110(10)".



F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.027°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

7. References

N —

428
0.220 x 0.200 x 0.180 mm3
4.082 to 25.027°.

-8<=h<=8§, -13<=k<=13, -15<=I<=15

12034

3498 [R(int) = 0.0460]

99.4 %

Psi-scan

0.7212 and 0.6745
Full-matrix least-squares on F2
3498/0/289

1.065

R1=0.0430, wR2 =0.1030
R1=0.0550, wR2 =0.1087
n/a

0.249 and -0.388 e.A-3

S. G. Newman, A. Aureggi, C. S. Bryan and M. Lautens, Chem. Commun., 2009, 5236.

M. Hedidi, G. Bentabed-Ababsa, A. Derdour, T. Roisnel, V. Dorcet, F. Chevallier, L. Picot, V. Thiéry and F. Mongin, Bioorg.
Med. Chem., 2014, 22, 3498.

3 M. Li, J.-H. Wang, W. Li, C.-D. Lin, L.-B. Zhang and L.-R. Wen, J. Org. Chem., 2019, 84, 8523.
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9. HRMS spectra:

Electron lonisation WATERS GCT Premier -CAB155
SK2-73 301 (8.577) AM (Cen.4, 100.00, Ar,7000.0,218.99,0.18); Sm (SG, 2x5.00); Sb (10,1.00 )
100

(o]

31

calcd for [M]*:233.0841

%

89.0389 130.9906

63.0218 176.0624
76.0289 102.0401 116.5378

87.0239 131.0529 152.0609 4750533

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

51.0220

EI (HRMS) spectrum of 3.1

09-Nov-201513:06:11

TOF MS ElI+
233.0842 3.01e3

L
.\__I
S
232.0767
2040826
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2010565 216.0821 SENS
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=
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) )

Electron lonisation WATERS GCT Premier -CAB155 07-Dec-201602:28:46
SKS5-8 340 (8.292) AM (Cen 4, 100.00, Ar,7000.0,218.99,0.25), Sm (SG, 2x5.00); Sb (10,1.00) TOF MS El+
100 310 9940 312 9929 2 66e3

COC
(6}

3.2 Br

calcd for [M]*: 310.9946

%

311.9907

309 9880 313.9961

294.9930 309 8708 315.0228 125 9615328 ss?sw
. | | I 2

296 298 300 302 304 306 308 310 312 314 316 318 320 322 324 326 328

EI (HRMS) spectrum of 3.2



Electrospray ionisation -MS : WATERS Q-TOF Premier-HAB21 3 27-Sep-2016

11:28:55
SK5-9 21 (0.439) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.60,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (21:23-1:3) 1: TOF MS ES+
235.0871 1.68e4
100 "
Co-C
3.3
calcd for [M+H]* : 235.0871
o
236.0001
|
|
|
237.0038
89.0609 1730121
g Lo | 3120080 3089934132634 55051  gy4 008 6708281 76081095, saes 9546905 oo 1765 1017106 -
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.3



Electrospray ionisation -MS I WATERS Q-TOF Premier-HAB21 3 27-Sep-2016

11:31:07
SK5-10 22 (0.458) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.75,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (22:23-1:3) 1: TOF MS ES+
185.0717 9.60e3
100 | .
| ~
|
NN
m -
' 3.4
calcd for [M+H]*: 185.0715
SQ 4
186.0752
431.0563
226.9522
90.9775 433.0558
288.0184 362.9258 434.0583
oll { \ { 566.8969 634 8895 7028836 770.8472832.8446 007656 968758, ., sene -
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.4
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wivwuweplay ionisation -MS WATERS Q-TOF Premier-HAB213 03-Nov-2017

11:28:27
SK5_168 6 (0.240) AM (Cen,4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (6:9-1:3) ' 1: TOF MS AP+
183.0685 6.95e3
100
r\.f\*
v
~
-3
(6}
3.5
calcd for [M]*: 183.0684
133.0313
=
200.0712
214.0515
271.0704 307.0387
o AR , __316.0957 3811158 4451158 549.2110 6634534 2959794 7601355 o 5304 10411740
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.5
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[Electron lonisation WATERS GCT Premier -CAB155 31-Dec-201602:52:41

SK5-21+ 288 (7.339) AM (Cen 4, 93.00, Ar,7000.0,218.99,0.20); Sm (SG, 2x5.00); Sb (10,1.00) _ TOF MS El+
2480952 1.41ed
100
?
(
Me>\
=N
I
3.6
caled for [M+H]* : 248.0950
68.9947
& |
219.0884 !
i
130.9930 |
233.0754
| |
220.0938 |249.1002
: 247.0873 |
| ||
76.0295 |
77.037 : ,
0372 99.9929 118.9913 4310628 (520884 206.0659 | 2340755/ |
50.0145 g3 499+ 102.0347 | | 178.0616 205.0759.__| [||250.0086
: 78.0415 ! | 149.9000_| 153.0570 1930744 || . '

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

EI (HRMS) spectrum of 3.6
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Electrospray ionisation -MS : WATERS Q-TOF Premier-HAB213s 03-Oct-2016

12:16:09
SK5-22 21 (0.442) AM (Cen .4, 100.00, Ar,8500.0,556.28,5.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (21:22-1:3) 1: TOF MS ES+
186.0668 1.04e4
100
NN
N _J
N —
0] N
3.7
calcd for [M+H]*: 186.0667
SE_’ {
187.0706
!
132.0457 |
[
L T
Laeo 58 263 9766 , 940.4355
0 - 3941994 5053411 663.5244685.4382706.7133 _ 832.8116898.1901 > " miz
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.7



Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21s 27-Sep-2016

11:35:32
SK5-5 15 (0.311) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.75,LS 10); Sm (SG, 2x5.00): Sb (10,1.00 ); Cm (15:18-1:4) : 1: TOF MS ES+
264.1021 7.80e3
100 )
_H
NN
o
OMe
3.8
) caled for [M+H]* : 264.1025
338.3416
265.1064
|
|
103.9566 222 0096 | 339.3449
| 365.1372 568.2951 7071702
. % |
o sl ALLL b Ly L () sserann 5273t i e 8543445 os0s2asR0TH0
100 200 300 400 500 600 700 800 900 1000 1100
ESI (HRMS) spectrum of 3.8
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Electron lonisation WATERS GCT Premier -CAB155 29-Nov-201623:55:59

SK5-14 202 (6.762) AM (Cen 4, 95.00, Ar,7000.0,218.99,0.60); Sm (SG, 2x5.00); Sb (10,1.00) TOF MS El+
213.0797 5.37e3
100
a
J
NN
O —
OMe 3.9

calced for [M]" : 213.0790

170.0687
R
68.9950
. 130.9963
: 1420784
|
’ 115.0833 214.0569
| 118.9987
: 171.0468
63.0283
51.0259 | 760272 g9 0285 999797 156.0719 212.0404 | 214.1771

620131 _106.522? I 1561386 |+ 171.1161 183 0504
1 1 FST—— | ey e . —

[( TS Bu— FTPOuS NES] {1 P - T T Y RSN | ) | Fremms o 1 | RERmPam— [T

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

44

miz

EI (HRMS) spectrum of 3.9
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Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21. 30-Sep-2016

15:34:25
SK5-17 19 (0.406) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.70,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (18:19-1:3) 1: TOF MS ES+
265.0972 1.08e4
100
~
/=N
=
o]
OMe
3.10
calcd for [M+H]" : 265.0977
P
266.1020
[267 1037
80,9500 1
o D00 atmiom [ 31%%umspiea aseas0s 5742651 6726996702 pia1zs ss0r10r %70 rorasesy
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.10
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Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21s

SK5-18 15 (0.313) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.55,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (15:16-1 :3)
215.0829
100

/=N
NN

g A

OMe 3.1

caled for [M+H]* : 215.0821

%

216.0874
i
—— ‘2110939 365.1332 531.0810 664 4521 922 6337
ol L2751 365132 4910705 S31.08106644521 ;11 434y 7967008 sr6.3m21 9226337
100 200 300 400 500 600 700 800 900 1000

ESI (HRMS) spectrum of 3.11

30-Sep-2016

156:36:38

1: TOF MS ES+

1100

1.78e4

-1046.5878 1128.8080 ,
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Electrospray ionisation -MS ’ WATERS Q-TOF Premier-HABZ'-é’ 24-Oct-2016

11:56:47
SK-5-30 3 (0.129) AM (Cen,4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ): Sb (10,1.00 ); Cm (2:8) 2: TOF MS ES+
o 313.1105 196
X
N
~
(I
(0]
3.12
OMe
i calcd for [M]* : 313.1103
3141171
=
311.0482 312.8874
3148583 .o ..o
318.8143
' 318.9109
306.9916 308.9117
310.9157
3171544
308.0246 309.1613 3100054 | 3111209 3120591 319.2921
. 318.1357
I
DL_.! Lok ood) By L1, 1 o U U0VH 0 e O0 Do odd RV IIJE b0 Lo RUTIRT (04 I p Ll dda il IS ST D SIS 1 N R 705 ey
307 308 309 310 n 312 313 314 315 316 317 318 319

ESI (HRMS) spectrum of 3.12



Electrospray ionisation -MS WATERS Q-TOF Premier-HAB215 13-Oct-2016
11:29:53
SK-5-31 22 (0.461) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.70,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (22:33-100:124) 1: TOF MS ES+
285.1026 1.04e5
100 . ?_#
e
O /=N
P
(0]
3.13
calcd for [M+H]* : 285.1028
|
®|
286.1083
242.2862 |
|
| 365.1350
1149.0367 229.1422 1325.14?0 3661378 721 4991
o . ( 4222114 573.2451 685.4350 821.3784 936.3179  1031.3793 ik
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.13



Electrospray ionisation -MS / WATERS Q-TOF Premier-HAB21, 13-Oct-2016

11:34:53
SK-5-32 26 (0.553) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.60,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (26:36-254:302) 1: TOF MS ES+
235.0877 1.02e5
100 _ X
ke
O N\ /=N
N
(I
3.14
calcd for [M+H]+ 1 235.0871
BE |
236.0920
|
|
[237.0965
25.14
ol W o B asadad 469.1639531.0920 6612184 0/ %4  gy1 3870 897.5394 981.3768 10939138
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.14



Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21 3 31-Oct-2016

15:43:41

SK5-50 14 (0.293) AM (Cen 4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (14:18-1:3) 1: TOF MS ES+
100- 306.1134 1.03e4

MeOC ~
T
0]
3.15
OMe
calcd for [M+H]* : 306.1130
®
— 301.1429 |
; | 3280962
909780
2650883 421.1559 6332015
226.9536
158.9654 popo— 523.1167 sk i
422 1609 628.2479
; 362.9298 lJa;so.gﬂfn . 35.2062 8832535 938.3071
oL L L hddnd NPOPPIN (W T | TN 8282233 L i 9402964 10898394
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.15
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Electrospray ionisation -MS WATERS Q-TOF Premier-HAB213 31-Oct-2016

15:51:58
SK5-51 15 (0.311) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.60,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (15:16-1 :3) 1: TOF MS ES+
100 277.0971 1.64e4
MeOC
/=N
Ty
(0]
3.16
@ calcd for [M+H]* : 277.0977
‘6\0 1
278.1021
|
|
|
‘! 79.1061
80.9504
, 135.0047 5q 1ans 3651330 417.2986 484 3832. 574.2781 6846462 8164068 8?6.2103“._‘1?_29.49?(_:‘1 _1080.5058,
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.16

76



)

Electrospray ionisation -MS WATERS Q-TOF Premier-HAB213 31-Oct-2016
15:54:20
SK5-52 16 (0.330) AM (Cen 4, 100.00, Ar,8500.0,556.28,0.45,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ): Cm (16:18-1:3) 1: TOF MS ES+
227.0821 1.39%4
100 .’
! :
| 2
{ I‘l'-.
MeOC NI
o =
3.17
caled for [M+H]*: 227.0821
=
228.0858
365.1364
2290894
80.9477 217.1081 366.1391
" 280.1200)” 461.3103 337.1603559.1422 9453012 5, )g5¢ gg 4933 8606292 936.5689 055 o4 =
100 200 300 400 500 600 700 800 1100

ESI (HRMS) spectrum of 3.17



Electron lonisation WATERS GCT Premier -CAB155

24-Nov-201622:15:42

SK5-54 349 (9.457) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.60); Sm (SG, 2x5.00): Sb (10,1.00 ) TOF MS El+
. 225.0793 7.28e3
100
210.0598
68.9928 182.0699
| |
MeOC S
TG
O —
3.18 |
calcd for [M]* : 225.0790 i |
3‘3.
5 130.9950 :
43.9881
| 154.0769
; 127.0623
99 9973 183.0679 | 11,0648 | 2260845
51.0225 TR 118.9952 - - |
62.0152 88.0293 | | 152.0529 155.0000 181.0392 : 207.0409 |
ny | | | $S0.0648 168 9893 g - | 227.0881 539 0753
(1 R bt Hsor -l SrrrpH (WIRER] §E NN | R— 0 I S ] ] | LI 1 PG T v frevet bevrprrrbtitirrrrrbrrrtbs ' SO SREN P '|""f""' P e T AL miz

40 50 60 70 80 9 100 110 120 130 140 150 160 170

EI (HRMS) spectrum of 3.18

180 190 200 210 220 230 240

78



Electron lonisation WATERS GCT Premier -CAB155 29-Nov-201601:54:45

SK5-6 744 (15.700) AM (Cen 4, 80.00, Ar,7000.0,218.99,20.00); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+
4209046 1.77e4
100
Br
NN
(0]
Br
3.19
OMe

calcd for [M]*: 418.9157

x
&
"
v
418.9157
|
405.8986 |
| 422 9144
377.9432
190.0831 i |
- 2970293 |
| 375.9534
189.0632 379.9480 ||
218.0819 | || 423.0605
63.0331 103.0554 163.0725 | "i
| |164.0758 219.0647 | 14239286
f " 131.0279 | 269 0308 [ 325.0013 342 ppos | l ’
[ i1k _ . 11246.0606_ | | 4241028
0! ||,..., || ...._||Il AL R FRRL MISHRTLD TN TARR1E L - ,Ji,.,....LL_;,qi | PR TP—— | T | | — | — | | . el miz

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

EI (HRMS) spectrum of 3.19



(
Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21s 30-Sep-2016
15:38:31
SK5-19 15 (0.313) AM (Cen,4, 100.00, Ar,8500.0,556.28,0.55,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (15:16-1:3) 1: TOF MS ES+
100 392.9069 1.16e4
Br
A N/§N
0]
Br  3.20

calcd for [M+H]": 390.9082

390.9084 394.9055

%

395.9081

R sssy pPeaw
04 2650974 5412321 5732497 7092758 8213008 9351117 "2 1% 4103183

100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.20




Electrospray ionisation -MS WATERS Q-TOF Premier-HAB21s

SKS5-23 12 (0.258) AM (Cen,4, 70.00, Ar,8500.0,556.28,0.50,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (12:16-1:3)
100 303.0096

(r Cl N\ N/§ N
(0]
Cl
3.21

caled for [M+H]* : 303.0092

03-Oct-2016
12:18:54

1: TOF MS ES+
1.65e4

305.0070
S
89,0599
306.0103
143.0028 17138210351?0 3080085 50, 2016
0 Mt s042814 %0 %9  g7g 1641 794 6492 036.343 0905322 1040584
100 200 300 400 500 600 700 800 900 1000 1100

ESI (HRMS) spectrum of 3.21
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Electron lonisation WATERS GCT Premier -CAB155 07-Dec-201602:42:33

SK5-28 450 (10.309) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.90); Sm (SG, 2x5.00): Sb (10,1.00 ) _ TOF MS El+
3310169  3.07e3
100
Cl ~
68.9922 DN
(e}
Cl
3.22 OMe

caled for [M]* : 331.0167

333.0166
3159876
-3
130.9919 287.9897
289 9879
' 1900613 253.0230
87.0178
63.0229 o
118.9881 | 263.9927 335.0088
{ 51.0220 | 189.0546 225.0293
I 163.0565 - 224.0209. 1,7 5213 292 '
Il 165.5022 218.0587. ets . 0013 .
| ( I | [|'176.0041 | I [336.0234
. | | ' TN | m \ 1 L (b { (il |
[N YL MO |7 PP e s e TR E BT L) o B 11T V1Y L AT L Ly [, 1Lt | 11 NTPUPRRP /AN |1 O 1011 PP e M e mifz
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
EI (HRMS) spectrum of 3.22
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Electron lonisation WATERS GCT Premier -CAB155
SK5-37 256 (6.752) AM (Cen,4, 100.00, Ar,7000.0,218.99,5.00); Sm (Mn, 2x5.00): Sb (10,1.00 )
68 9969

100

Cl ~
jSnge
(0]
Cl 3.23
caled for [M]* : 250.9905

1309942

%

100.0007

118.9953
43.9925 113.9998 153.0562

62.0114

0+

EI (HRMS) spectrum of 3.23

75.0162 87.0278 131.9949 161.0136 168.9850

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 .260

30-Dec-201603:24:13
TOF MS El+
9.49e3

2509902

252.9916

2499814 | 2539913

216.0186 223.9839 |
226.9790 2559886

miz
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Electrospray ionisation -MS WATERS Q-TOF Premier-HAB213 oz

16:59:42
SK3-182 CH 8 (0.314) AM {Cen 4, 100:00, Ar/8500.0,556.28,0.45,LS 10); Srn(SG 2x5100); Sb (10,1.00 ); Cm (8:11-1:3) 1 TOF MSES«
1 410. 1 2074
00 ;
!
|
|
i
|
; calcd for [M+H]*: 410.1545
* ;
409.1443 |
| | 4111588
i .
| .
| [
| .
| 4129628
. 423.1603
_ | (4128008 g )0 T 4984537 4271386
3932070 399.261740020904012142 4071295 | |{\ullbyfbimpnrsi..... A173091 : 4202098

'y o ——_ . SN ! o A gl L b3

39239!3%39364@‘024044064084113412&1-4416418420422424&48%234&432

ESI (HRMS) spectrum of 5.1



Electrospray ionisation -MS WATERS Q-TOF Premier-HAB213 01-Mar-2017

12:44:26
SK5-85 17 (0.368) AM (Cen,4, 100.00, Ar,8500.0,556.28,1.00,LS 10); Sm (SG, 2x5.00), Sb (10,1.00 ); Cm (17:19-1:4) 1: TOF MS ES+
100 488.0659 490.0656 1.78e3
L.
Br
calcd for [M+H]": 488.0650
489.0656
ES
491.0696
487.0611
492.0827
" 484 2819
477.2493 494 2563
4782316 483.1232 | 4852755 4930689 494 4970632 5002989 501.0507
0 m/z
478 480 482 484 486 488 490 492 494 496 498 500
ESI (HRMS) spectrum of 5.2
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