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1. General Information

Unless otherwise indicated, all reagents were obtained from commercial sources and used as
received without further purification. All solvents were only dried over 4 A molecular sieves.
Reaction products were purified via column chromatography on silica gel (300400 mesh).
Melting points were determined using an open capillaries and uncorrected. NMR spectra were
determined on Bruker AV400 in CDCIl; with TMS as internal standard for '"H NMR (400 MHz)
and 3C NMR (100 MHz), respectively. HRMS were measured on a QSTAR Pulsar I LC/TOF MS
mass spectrometer or Micromass GCTTM gas chromatograph-mass spectrometer.

2. General Procedures and Characterization Data of the Products
2.1 Table 1 Optimization of the reaction conditions”

0N [Pd], oxidant, o-N
additive EtOOC
O + ZCO0Et ———————> = O
solvent, 100 °C, 12 h
F F
1a 3a

2a

Entry Catalyst Oxidant Solvent Additive Yield?
1 Pd(OAc), AgOAc dioxane — 42%
2 Pd(OAc), AgOAc DCE - 23%
3 Pd(OAc), AgOAc t-AmyOH - 16%
4 Pd(OAc), AgOAc TFA - 0

5 Pd(OAc), AgOAc DMF - 40%
6 Pd(OAc), AgOAc DMF/DMSO (9:1) - 51%
7 Pd(OAc), AgOAc DMF/DMSO (9:1) AcOH 32%
8 Pd(OAc), AgOAc DMEF/DMSO (9:1) PivOH 59%
9 Pd(OAc), AgOAc DMF/DMSO (9:1) 2-PBA 62%
10 Pd(OAc), AgOAc DMF/DMSO (9:1) MesCOOH  65%
11 Pd(OAc), AgOAc DMF/DMSO (9:1) EudCOOH 68%
12 Pd(OAc), Ag,CO; DMEF/DMSO (9:1) EudCOOH 61%
13 Pd(OAc), Ag;PO, DMF/DMSO (9:1) EudCOOH 10%
14 Pd(OAc), Ag,O DMF/DMSO (9:1) EudCOOH 74%
15 Pd(OAc), Cu(OAc), DMF/DMSO (9:1) EudCOOH 12%
16 Pd(OAc), BQ DMF/DMSO (9:1) EudCOOH 8%
17 PdCl, Ag,O DMF/DMSO (9:1) EudCOOH 42%
18 Pd(PPh;)4 Ag,0 DMF/DMSO (9:1) EudCOOH 57%
19 - Ag,0 DMF/DMSO (9:1) EudCOOH 0

20 Pd(OAc), - DMF/DMSO (9:1) EudCOOH 7%

@ Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol), catalyst (10 mol%), oxidant (2.0 equiv), additive (3.0 equiv),
solvent (2 mL), 100 °C, 12 h. ® Isolated yield of 3aa. DCE = 1,2-dichloroethane; --AmylOH = 2-methyl-2-butanol;
PivOH = pivalic acid; 2-PBA = 2-phenylbenzoic acid; BQ = 1,4-benzoquinone; MesCOOH = 2,4,6-
trimethylbenzoic acid; EudCOOH = 3,4,5-trimethoxybenzoic acid.

General procedure: A mixture of substrate 1a (43 mg, 0.2 mmol), 2a (43 pL, 0.94 g/mL, 0.4
mmol), Pd catalyst (10 mol %), oxidant (2.0 equiv) and additive (3.0 equiv) in solvent (2 mL) was
stirred, and then the mixture was heated to 100 °C for 12 h. Upon completion of the reaction, to
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the mixture were added saturated brine (20 mL) and dichloromethane (20 mL), then the aqueous
layer was extracted with dichloromethane (20 mL X 2). The combined organic layer was dried
over anhydrous MgSO,. Finally, the solution was concentrated in vacuo to provide a crude
product, which was further purified via a column chromatography on silica gel (eluents: petroleum
ether/ethyl acetate = 20:1) to supply the product 3a.

O—N

\
EtOOC._~ O O
F 3a

Ethyl (E)-3-(6-fluoro-3-phenylbenzo[d]isoxazol-7-yl)acrylate (3a): white solid, the best result:
46 mg (74% yield), m.p. 108-109 °C; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.02 (d, J = 16.4 Hz,
1H), 7.92-7.90 (m, 2H), 7.84 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.59-7.56 (m, 3H), 7.23 (d, J =
16.4 Hz, 1H), 7.20 (t, J = 8.8 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 1.38 (t, J = 7.2 Hz, 3H); *C NMR
(100 MHz, CDCls, ppm): 6 166.8, 162.7 (d, 3Jcr = 8.0 Hz), 162.3 (d, 'Jcr = 256.8 Hz), 157.4,
130.7, 130.4 (d, 3Jcr = 4.5 Hz), 129.3 (2C), 128.2 (2C), 127.9, 125.1, 124.0 (d, *Jcr = 11.7 Hz),
117.8, 113.6 (d, 2Jcr = 25.8 Hz), 107.9 (d, 2Jcr = 16.5 Hz), 60.8, 14.3; HRMS (EI): m/z [M"] calcd.
for C;sH4FNO;: 311.0958; found: 311.0956.



2.2 Substrate scope of 3-arylbenzo|d]isoxazoles and alkenes

(1) Table2 Substrate scope of 3-arylbenzo[d]isoxazoles®?

o-N Pd(OAc); (10 mol%) o~ '\{
\ == Ag,0 (2.0 equiv)
N (| s+ # ook : BtOOC- AN e
R34 P 2R EudCOOH (3.0 equiv)

DMF/DMSO (9:1), 100 °C, 12 h
1 2a 3a-3o0

o-N o-N
\
EtOOC EtOOC
Z O O = ~ O O Me
F F
3a 74% b 76%
X-ray of 3a
O-N O—l\{
\
EtOOC._~ EtOOC._~ EtOOC._~
F cl
F F F
3¢ 75% 3d 80% 3e 78%
O-N o—-N Oz
\ \
EtO0C._- O O EtO0C._~ O O EtOOC._~ O O
F F F
3F 72% 39 81% 3h 81%
on ° oN o 0N
\
EtOOC EtOOC
EtO0C._~ O = \ = O O OFt
F O F cl
3i 84% 3j 82% 3k 70%
O-N O”\{ o-
\
EtOOC EtOOC EtOOC
20 (D ome %0~ ) (o™~ @
Br O,N MeO
3167% 3m 79% 3n 0%
O-N o-N O—’\f
\ \
EtOOC
EtO0C._ O O ot Etooc\/ﬁ\l\ne \/ﬁ\a
F F
F
30 0% 3p 74% 3q77%

@ Reaction conditions: 1 (0.2 mmol), 2a (0.4 mmol), Pd(OAc), (10 mol%), Ag,O (2.0 equiv),
EudCOOH (3.0 equiv), DMF/DMSO (9:1, 2 mL), 100 °C, 12 h. ? Isolated yield.



(2) Table3 Substrate scope of alkenes®?

O-N Pd(OAc), (10 mol%) o~ \
\ Ag,0 (2.0 equiv
O + 2 R 920 ( quiv) R y O
EudCOOH (3.0 equiv)
F DMF/DMSO (9:1), 100 °C, 12 h F
1a 2 4a-o
o-N o-N o-N
f \
"BUOOC._~ O BUOOC._~ O ‘BUOOC._~ O
F ‘ F ‘ F ‘
4a 78% 4b 81% 4c 80%
0-N o—l\f o—l\{
\
PhOOC._~ O BnOOC._~ O MeOOC O
F ‘ F ‘ F ‘
4d 70% 4e 76% 4 71%
o-N N O-N
\ \

(2
O
-

0~ \
5o =P
MeOOC F F

49 69% 4h 63% 4i 66%

o} 0-N o} o-N 0-N
\ ] \ \
O EtO~P
/

/

;

=
MeN O EtO O
F 0,
4j 68% 4k 57% 41 68%
MeOOC
O B =0 D D
\ \ \
X0 10 10
F F F
4m 66% 4an 77% 40 83%

@ Reaction conditions: 1a (0.2 mmol), 2 (0.4 mmol), Pd(OAc), (10 mol%), Ag,O (2.0 equiv),
EudCOOH (3.0 equiv), DMF/DMSO (9:1, 2 mL), 100 °C, 12 h. ® Isolated yield.

General procedure: A mixture of substrate 1 (0.2 mmol), 2 (0.4 mmol), Pd(OAc);, (4.5 mg, 10
mol %), Ag,0 (93 mg, 2.0 equiv) and EudCOOH (127 mg, 3.0 equiv) in DMF/DMSO (9:1, 2 mL)
was stirred, and then the mixture was heated to 100 °C for 12 h. Upon completion of the reaction,
to the mixture were added saturated brine (20 mL) and dichloromethane (20 mL), then the
aqueous layer was extracted with dichloromethane (20 mL X 2). The combined organic layer was
dried over anhydrous MgSO,. Finally, the solution was concentrated in vacuo to provide a crude
product, which was further purified via a column chromatography on silica gel (eluents: petroleum
ether/ethyl acetate = 20:1) to supply the product 3 or 4.

O—N
\

EtOOC
O,
3b

F
Ethyl (E)-3-(6-fluoro-3-(p-tolyl)benzo[d]isoxazol-7-yl)acrylate (3b): white solid, 49 mg (76%
yield), m.p. 89-90 °C; '"H NMR (400 MHz, CDCl;, ppm): ¢ 8.02 (d, J = 16.4 Hz, 1H), 7.84 (dd, J;
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=8.4 Hz, J,=4.8 Hz, 1H), 7.80 (d, J= 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.23 (d, /= 16.4 Hz,
1H), 7.19 (t, J = 8.8 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 2.46 (s, 3H), 1.38 (t, J = 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCls, ppm): § 166.8, 162.6 (d, *Jcr = 8.1 Hz), 162.3 (d, 'Jcr = 256.8 Hz),
157.3, 141.0, 130.4 (d, 3Jcr = 4.5 Hz), 130.3 (2C), 128.0 (2C), 125.1, 124.9, 124.1 (d, 3Jcr = 11.6
Hz), 117.9, 113.4 (d, 2Jcr = 25.9 Hz), 107.9 (d, 2Jcr = 16.4 Hz), 60.8, 21.5, 14.3; HRMS (EI): m/z
[M*] calcd. for C19HsFNOs: 325.1114; found: 325.1113.

O-N
\
EtOOC
peAYS
F 3c

Ethyl (E)-3-(3-(4-(tert-butyl)phenyl)-6-fluorobenzo|d]isoxazol-7-yl)acrylate (3c): white solid,
55 mg (75% yield), m.p. 91-92 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 8.02 (d, J= 16.4 Hz, 1H),
7.86 (d, J = 8.8 Hz, 1H), 7.84 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 16.4 Hz,
1H), 7.17 (d, J = 8.8 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 1.39 (s, 9H), 1.38 (t, J = 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCls, ppm): § 166.8, 162.6 (d, *Jcr = 8.1 Hz), 162.3 (d, 'Jcr = 256.8 Hz),
157.2, 154.1, 130.4 (d, 3Jcp = 4.5 Hz), 127.9 (2C), 126.3 (2C), 125.0, 124.9, 124.2 (d, 3Jcr = 11.6
Hz), 117.9, 113.4 (d, 2Jcr = 25.8 Hz), 107.8 (d, 2Jcr = 16.6 Hz), 60.8, 35.0, 31.2 (3C), 14.3;
HRMS (EI): m/z [M*] caled. for C,,Hp,FNO;: 367.1584; found: 367.1582.

0-N
\

EtOOC.__~ O F
F ‘ 3d

Ehyl (E)-3-(6-fluoro-3-(4-fluorophenyl)benzo|d]isoxazol-7-yl)acrylate (3d): white solid, 53 mg
(80% yield), m.p. 118-119 °C; '"H NMR (400 MHz, CDCl;, ppm): ¢ 8.02 (d, J = 16.4 Hz, 1H),
7.90 (dd, J, = 8.8 Hz, J, = 5.2 Hz, 2H), 7.81 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.28 (d, /= 8.8 Hz,
2H), 7.22 (d, J=16.4 Hz, 1H), 7.21 (t, J = 8.8 Hz, 1H), 4.32 (q, J= 7.2 Hz, 2H), 1.38 (t,J=17.2
Hz, 3H); *C NMR (100 MHz, CDCl;, ppm): d 166.7, 164.2 (d, 'Jcr = 250.0 Hz), 162.7 (d, 3Jcr =
8.0 Hz), 162.3 (d, 'Jcr = 257.0 Hz), 156.5, 130.3 (d, *Jcr = 4.4 Hz), 130.1 (d, 3Jcr = 8.1 Hz, 2C),
125.2 (d, 3Jcr = 4.1 Hz), 124.0, 123.7 (d, 3Jcr = 11.7 Hz), 117.6, 116.5 (d, 2Jcr = 21.9 Hz, 2C),
113.7 (d, 2Jcr = 25.9 Hz), 108.0 (d, 2Jcr = 16.6 Hz), 60.9, 14.3; HRMS (EI): m/z [M*] calcd. for
CisH13FoNO;: 329.0863; found: 329.0864.

o
EtOOC
~ O O cl
F 3e

Ethyl (E)-3-(3-(4-chlorophenyl)-6-fluorobenzo[d]isoxazol-7-yl)acrylate (3e): white solid, 54
mg (78% yield), m.p. 133—134 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 8.02 (d, J= 16.4 Hz, 1H),
7.85 (d, J= 8.4 Hz, 2H), 7.81 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.56 (d, J= 8.4 Hz, 2H), 7.22 (d,
J =164 Hz, 1H), 7.21 (t, J = 8.8 Hz, 1H), 4.32 (q, J = 7.2 Hz, 2H), 1.38 (t, J = 7.2 Hz, 3H); 3C
NMR (100 MHz, CDCls, ppm): 6 166.7, 162.8 (d, *Jcr = 8.0 Hz), 162.3 (d, 'Jcr = 257.3 Hz),
156.4, 137.0, 130.2 (d, 3Jcp = 4.4 Hz), 129.6 (2C), 129.4 (2C), 126.4, 125.3, 123.7 (d, 3Jcr = 11.6
Hz), 117.5, 113.8 (d, 2Jcr = 26.0 Hz), 108.0 (d, ZJcr = 16.7 Hz), 60.9, 14.3; HRMS (EI): m/z [M"]
caled. for C;gH3CIFNO;: 345.0568; found: 345.0566.



Me

- Z

EtOOC

A\
)0

F 3f

Ethyl (E)-3-(6-fluoro-3-(m-tolyl)benzo|d]isoxazol-7-yl)acrylate (3f): white solid, 47 mg (72%
yield), m.p. 85-86 °C; '"H NMR (400 MHz, CDCl;, ppm): ¢ 8.02 (d, J = 16.4 Hz, 1H), 7.84 (dd, J;
= 8.8 Hz, J, =4.8 Hz, 1H), 7.72 (s, 1H), 7.68 (d, /= 7.6 Hz, 1H), 7.46 (t,J = 7.6 Hz, 1H), 7.38 (d,
J=17.6 Hz, 1H), 7.22 (d, /= 16.4 Hz, 1H), 7.19 (t, J = 8.8 Hz, 1H), 4.32 (q, /= 7.2 Hz, 2H), 2.48
(s, 3H), 1.38 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): 6 166.8, 162.7 (d, *Jcr = 8.1
Hz), 162.3 (d, Ucr = 256.8 Hz), 157.5, 139.2, 131.5, 130.4 (d, 3Jcr = 4.6 Hz), 129.2, 128.7, 127.7,
125.3,125.0, 124.1 (d, 3Jcr = 11.6 Hz), 117.8, 113.5 (d, %Jcr = 26.0 Hz), 107.8 (d, 2Jcr = 16.7 Hz),
6.8,21.5, 14.7. HRMS (EI): m/z [M*] calcd. for C;oH sFNO3: 325.1114; found: 325.1115.

o-N Cl
\
EtOOC._~ O O
F 39

Ethyl (E)-3-(3-(3-chlorophenyl)-6-fluorobenzo|d]isoxazol-7-yl)acrylate (3g): white solid, 56
mg (81% yield), m.p. 93-94 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 8.02 (d, /= 16.4 Hz, 1H),
7.90 (s, 1H), 7.83 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.80 (d, /= 7.2 Hz, 1H), 7.55 (d, /= 7.6 Hz,
1H), 7.51 (d, J= 7.6 Hz, 1H), 7.23 (t, /= 8.8 Hz, 1H), 7.22 (d, J = 16.4 Hz, 1H), 4.32 (q, J=7.2
Hz, 2H), 1.38 (t,J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): J 166.7, 162.8 (d, 3Jcr = 8.1
Hz), 162.3 (d, 'Jcr = 257.4 Hz), 156.2, 135.3, 130.8, 130.6, 130.2 (d, 3Jcr = 4.4 Hz), 129.6, 128.1,
126.3,125.3,123.6 (d, 3Jcr = 11.6 Hz), 117.4, 113.9 (d, %2Jcr = 26.1 Hz), 108.1 (d, 2Jcr = 16.5 Hz),
60.9, 14.3; HRMS (EI): m/z [M*] calcd. for C;gH3CIFNOs: 345.0568; found: 345.0565.

_N N02
\

g

EtOOC

:

F 3h

Ethyl (E)-3-(6-fluoro-3-(3-nitrophenyl)benzo|d]isoxazol-7-yl)acrylate (3h): yellow solid, 58
mg (81% yield), m.p. 143—144 °C; 'H NMR (400 MHz, CDCls, ppm): 6 8.79 (s, 1H), 8.44 (d, J =
8.0 Hz, 1H), 8.29 (d, /= 8.0 Hz, 1H), 8.02 (d, /= 16.4 Hz, 1H), 7.87 (dd, J, = 8.4 Hz, J, = 4.8 Hz,
1H), 7.80 (t, J = 8.0 Hz, 1H), 7.29 (t, /= 8.8 Hz, 1H), 7.23 (d, J=16.4 Hz, 1H), 433 (q, J=7.2
Hz, 2H), 1.39 (t, J= 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): J 166.6, 163.0 (d, *Jcr = 8.0
Hz), 162.5 (d, 'Jcr = 258.1 Hz), 155.5, 148.7, 133.9, 130.6, 130.0 (d, 3Jcr = 4.3 Hz), 129.7, 125.6,
125.3,123.2 (d, 3Jcp = 11.0 Hz), 123., 117.0, 114.4 (d, %Jcp = 26.1 Hz), 108.3 (d, 2Jcr = 16.8 Hz),
61.0, 14.3; HRMS (EI): m/z [M] calcd. for C;gH3FN,0s: 356.0808; found: 356.0810.

go

o~
EtOOC._~ O O
F 3

Ethyl (E)-3-(3-(2-chlorophenyl)-6-fluorobenzo|d]isoxazol-7-yl)acrylate (3i): yellow solid, 58
mg (84% yield), m.p. 125-126 °C; 'H NMR (400 MHz, CDCl;, ppm): J 8.08 (d, J= 16.0 Hz, 1H),
7.68=7.63 (m, 2H), 7.62 (dd, J, = 8.8 Hz, J, =4.8 Hz, 1H), 7.52 (dt, J; = 7.6 Hz, J, = 1.6 Hz, 1H),
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7.48 (dd, J; =7.6 Hz, J, = 1.6 Hz, 1H), 7.43 (d, J=16.0 Hz, 1H), 6.93 (t, J = 8.8 Hz, 1H), 4.30 (q,
J =17.2 Hz, 2H), 1.36 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls, ppm): § 167.2, 164.5,
162.5 (d, 'Jcr = 261.1 Hz), 156.1 (d, 3Jcr = 7.8 Hz), 133.0, 132.2, 131.7, 131.1 (d, 3Jcr = 5.2 Hz),
131.0, 127.3, 126.5, 125.2, 125.1, 117.4 (d, 2Jcr = 31.1 Hz), 114.8, 108.0 (d, %Jcr = 14.6 Hz), 60.6,
14.3; HRMS (EI): m/z [M*] calcd. for C,gH3CIFNO;: 345.0568; found: 345.0569.

Ethyl (E)-3-(6-fluoro-3-(thiophen-2-yl)benzo|d]isoxazol-7-yl)acrylate (3j): white solid, 52 mg
(82% yield), m.p. 136-137 °C; '"H NMR (400 MHz, CDCl;, ppm): 6 7.92 (dd, J; = 8.8 Hz, J, = 4.8
Hz, 1H), 7.78 (d, J = 15.6 Hz, 1H), 7.71 (d, J = 3.6 Hz, 1H), 7.36—7.33 (m, 2H), 7.19 (dt, J; = 8.8
Hz, J,=2.0 Hz, 1H), 6.36 (d, J=15.6 Hz, 1H), 4.28 (q, J = 7.2 Hz, 2H), 1.35 (t, J = 7.2 Hz, 3H);
3C NMR (100 MHz, CDCl;, ppm): d 166.4, 164.5 (d, 3Jcr = 13.4 Hz), 164.3 (d, 'Jcr = 250.8 Hz),
151.6, 142.1, 136.1, 131.5, 131.1, 128.9, 122.7 (d, 3Jcr = 10.9 Hz), 119.1, 116.3, 113.6 (d, 2Jcr =
25.2 Hz), 97.7 (d, %Jcr = 26.6 Hz), 60.8, 14.3; HRMS (EI): m/z [M*] calcd. for C¢H;,SFNO;:
317.0522; found: 317.0520.

Cl 3k

Ethyl (E)-3-(6-chloro-3-(4-ethoxyphenyl)benzo|d]isoxazol-7-yl)acrylate (3k): white solid, 52
mg (70% yield), m.p. 148-149 °C; '"H NMR (400 MHz, CDCl;, ppm): 6 8.16 (d, J= 16.4 Hz, 1H),
7.83 (d, J = 8.8 Hz, 2H), 7.77 (d, J = 8.4 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.32 (d, J = 16.4 Hz,
1H), 7.06 (d, J= 8.8 Hz, 2H), 4.32 (q, J= 7.2 Hz, 2H), 4.11 (q, /= 6.8 Hz, 2H), 1.47 (t, J = 6.8 Hz,
3H), 1.37 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): J 166.9, 162.7, 161.0, 156.9,
137.4, 134.5, 129.5 (20), 126.3, 126.1, 123.4, 120.4, 120.0, 117.7, 115.2 (2C), 63.7, 60.9, 14.8,
14.3; HRMS (EI): m/z [M*] calcd. for CoHsCINO,: 371.0924; found: 371.0925.

O—N

\
EtOOC
= O O OMe
Br 3l

Ethyl (E)-3-(6-bromo-3-(4-methoxyphenyl)benzo|d]isoxazol-7-yl)acrylate (31): white solid, 54
mg (67% yield), m.p. 169-170°C; '"H NMR (400 MHz, CDCls, ppm): 6 8.13 (d, /= 16.0 Hz, 1H),
7.85 (d, J = 8.8 Hz, 2H), 7.70 (d, J = 8.4 Hz, 1H), 7.62 (d, /= 8.4 Hz, 1H), 7.32 (d, /= 16.0 Hz,
1H), 7.08 (d, J = 8.8 Hz, 2H), 4.32 (q, J = 7.2 Hz, 2H), 3.90 (s, 3H), 1.38 (t, /= 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCl;, ppm): d 166.9, 162.6, 161.6, 157.0, 137.2, 129.6 (2C), 129.5, 128.1,
126.4, 123.6, 121.0, 120.1, 119.4, 114.8 (2C), 60.9, 55.5, 14.3; HRMS (EI): m/z [M*] calcd. for
Ci9H ¢BrNO4: 401.0263; found: 401.0267.

O-N
\

EtOOC
~ O OEt

OoN 3m



Ethyl (E)-3-(3-(4-ethoxyphenyl)-6-nitrobenzo|d]isoxazol-7-yl)acrylate (3m): yellow solid, 60
mg (79% yield), m.p. 152—153 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 8.02 (d, J= 16.0 Hz, 1H),
7.99 (d, J = 8.8 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.86 (d, J = 8.8 Hz, 2H), 7.29 (d, J = 16.0 Hz,
1H), 7.10 (d, J= 8.8 Hz, 2H), 4.33 (q, /= 7.2 Hz, 2H), 4.14 (q, /= 7.2 Hz, 2H), 1.42 (t, /= 7.2 Hz,
3H), 1.38 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;, ppm): J 166.0, 161.5, 161.3, 157.3,
149.5, 131.9, 129.6 (2C), 128.9, 124.3, 123.3, 120.5, 119.1, 115.4 (2C), 114.5, 63.8, 61.2, 14.7,
14.3; HRMS (EI): m/z [M*] calcd. for C,oHsN,Og: 382.165; found: 382.1166.
O—-N
\

EtOOC = Me

F 3p
Ethyl (E)-3-(6-fluoro-3-methylbenzo|d]isoxazol-7-yl)acrylate (3p): white solid, 37 mg (74%
yield), m.p. 66—68 °C; 'H NMR (400 MHz, CDCls, ppm): 6 7.97 (d, J = 16.4 Hz, 1H), 7.56  (dd,
Jy=8.8 Hz, J, = 4.8 Hz, 1H), 7.16 (d, J = 16.4 Hz, 1H), 7.13 (t, /= 8.8 Hz, 1H), 4.30 (q, J = 7.2
Hz, 2H), 2.59 (s, 3H), 1.36 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): 6 166.8, 162.4
(d, Jcp = 256.1 Hz), 161.8 (d, *Jcr = 8.2 Hz), 155.1, 130.5 (d, 3Jcr = 4.9 Hz), 125.0, 123.0 (d, 3Jcr
= 11.7 Hz), 119.5, 112.9 (d, %Jcr = 26.0 Hz), 107.8 (d, 2Jcr = 14.7 Hz), 60.8, 14.3, 9.8; HRMS
(ED): m/z [M*] calcd. for C3H,FNO;3: 249.0801; found: 249.0799.
0N
\

EtOOC = Et

F 3q

Ethyl (E)-3-(3-ethyl-6-fluorobenzo[d]isoxazol-7-yl)acrylate (3q): white solid, 41 mg (77%
yield), m.p. 72-74 °C; '"H NMR (400 MHz, CDCl;, ppm): 6 7.97 (d, J = 16.4 Hz, 1H), 7.59 (dd,
Jy=8.4Hz, J, =48 Hz, 1H), 7.16 (d, /= 16.4 Hz, 1H), 7.11 (t, J= 8.4 Hz, 1H), 430 (q, J = 7.2
Hz, 2H), 3.01 (q, J = 7.6 Hz, 2H), 1.45 (t, J=7.6 Hz, 3H), 1.36 (t,J= 7.2 Hz, 3H); 3C NMR (100
MHz, CDCl;, ppm): 6 166.8, 162.3 (d, 'Jcr = 256.1 Hz), 161.9 (d, *Jcr = 8.1 Hz), 159.7, 130.5 (d,
3Jcr = 4.8 Hz), 124.9, 123.0 (d, 3Jcp = 11.7 Hz), 118.7, 112.8 (d, 2Jcr = 26.2 Hz), 107.8  (d, 2JcF
=16.6 Hz), 60.8, 18.7, 14.3, 12.1; HRMS (EI): m/z [M*] calcd. for C;4H;4FNO5: 263.0958; found:
263.0957.

O—N
\

"BuOOC = O O
4a

F

Butyl (E)-3-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)acrylate (4a): white solid, 53 mg (78%
yield), m.p. 64-65 °C; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.02 (d, J = 16.0 Hz, 1H), 7.92-7.90
(m, 2H), 7.85 (dd, J, = 8.4 Hz, J, = 4.8 Hz, 1H), 7.60—7.56 (m, 3H), 7.24 (d, J = 16.0 Hz, 1H),
7.20 (t, J = 8.8 Hz, 1H), 4.27 (t, J = 6.8 Hz, 2H), 1.73 (quint, J = 6.8 Hz, 2H), 1.47 (m, 2H), 0.99
(t,J=7.6 Hz, 3H); 3C NMR (100 MHz, CDCls, ppm): J 166.9, 162.7 (d, 3Jcr = 8.2 Hz), 162.3 (d,
Ucr = 257.1 Hz), 157.4, 130.7, 130.3 (d, 3Jcr = 4.7 Hz), 129.3 (2C), 128.2 (2C), 127.9, 125.1,
124.0 (d, 3Jcp = 11.7 Hz), 117.8, 113.6 (d, %Jcr = 25.9 Hz), 107.9 (d, 2Jcr = 16.6 Hz), 64.7, 30.7,
19.2, 13.8; HRMS (EI): m/z [M*] calcd. for CyoH;sFNOs: 339.1271; found: 339.1270.



O—N
\

iBuOOC\/\/‘\'
£ O 4b

Isobutyl (E)-3-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)acrylate (4b): white solid, 55 mg (81%
yield), m.p. 87-88 °C; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.03 (d, J = 16.4 Hz, 1H), 7.92-7.90
(m, 2H), 7.85 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.60—7.56 (m, 3H), 7.25 (d, J = 16.4 Hz, 1H),
7.20 (t, J = 8.8 Hz, 1H), 4.04 (q, J = 6.8 Hz, 2H), 2.11-2.10 (m, 1H), 1.01 (d, J = 6.8 Hz, 6H); *C
NMR (100 MHz, CDCls, ppm): § 166.9, 162.7 (d, 3Jcr = 8.0 Hz), 162.3 (d, 'Jcr = 256.9 Hz),
157.4,130.7, 130.4 (d, 3Jcp = 4.6 Hz), 129.3 (2C), 128.2 (2C), 127.9, 125.1, 124.0 (d, 3Jcr = 11.6
Hz), 117.8, 113.6 (d, 2Jcr = 25.8 Hz), 107.9 (d, 2Jcr = 16.5 Hz), 71.0, 27.8, 19.2 (2C); HRMS (EI):
m/z [M*] calcd. for CyoH;sFNOs: 339.1271; found: 339.1269.

o-N
\
tBuOOC
F 4c

tert-Butyl (E)-3-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)acrylate (4c): white solid, 54 mg (80%
yield), m.p. 148-149 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 7.93 (d, J = 16.4 Hz, 1H),
7.92—7.90 (m, 2H), 7.83 (dd, J, = 8.4 Hz, J, = 4.8 Hz, 1H), 7.59-7.57 (m, 3H), 7.20 (d, /= 16.4
Hz, 1H), 7.17 (t, J = 8.8 Hz, 1H), 1.57 (s, 9H); 3C NMR (100 MHz, CDCl;, ppm): 6 166.1, 162.7
(d, 3Jcr = 8.2 Hz), 162.2 (d, 'Jcr = 256.6 Hz), 157.3, 130.7, 129.3, 129.2 (2C), 128.2 (2C), 127.9,
127.1,123.7 (d, 3Jcp = 11.6 Hz), 117.7, 113.6 (d, 2Jcr = 26.1 Hz), 108.1 (d, 2Jcr = 16.7 Hz), 81.0,
28.2 (3C); HRMS (EI): m/z [M*] calcd. for CyoHsFNO3: 339.1271; found: 339.1270.

o
PhOOC
F 4d

Phenyl (E)-3-(6-fluoro-3-phenylbenzo[d]isoxazol-7-yl)acrylate (4d): white solid, 50 mg (70%
yield), m.p. 151-152 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 8.21 (d, J = 16.4 Hz, 1H),
7.94-7.91 (m, 2H), 7.90 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.60—7.58 (m, 3H), 7.44 (d, /= 16.4
Hz, 1H), 7.43 (t, J = 8.4 Hz, 2H), 7.28 (d, J = 7.2 Hz, 1H), 7.24-7.22 (m, 3H); 3C NMR (100
MHz, CDCls, ppm): 6 165.2, 162.8 (d, *Jcr = 8.0 Hz), 162.5 (d, 'Jcr = 257.9 Hz), 157.5, 150.8,
132.3 (d, *Jcr = 4.6 Hz), 130.8, 129.5 (2C), 129.3 (2C), 128.2 (2C), 127.8, 125.9, 124.6 (d, 3Jcr =
11.7 Hz), 124.1, 121.6 (2C), 117.9, 113.6 (d, 2Jcr = 25.9 Hz), 107.7 (d, 2Jcr = 16.3 Hz); HRMS
(ED): m/z [M*] calcd. for C,oH 4FNO3: 359.0958; found: 359.0961.

o-N
BnOOC
F 4e

Benzyl (E)-3-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)acrylate (4e): white solid, 57 mg (76%
yield), m.p. 149-150 °C; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.07 (d, J = 16.4 Hz, 1H),
7.92-7.89 (m, 2H), 7.85 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.59-7.56 (m, 3H), 7.46 (d, /= 6.8 Hz,
2H), 7.41 (t, J = 6.8 Hz, 2H), 7.36 (d, J = 7.2 Hz, 1H), 7.28 (d, J = 16.4 Hz, 1H), 7.20 (t, /= 8.8
Hz, 1H), 5.32 (s, 2H); 3C NMR (100 MHz, CDCl;, ppm): J 166.6, 163.7 (d, *Jcr = 7.9 Hz), 162.3

O
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(d, Ucr = 263.1 Hz), 157.4, 135.9, 131.0 (d, 3Jcr = 4.6 Hz), 130.9, 130.7, 129.2 (2C), 128.6 (2C),
128.3 (2C), 128.2 (2C), 127.9, 124.7, 124.2 (d, 3Jcr = 11.6 Hz), 117.8, 113.6 (d, %Jcr = 20.8 Hz),
107.8 (d, 2Jcr = 16.6 Hz), 66.6; HRMS (EI): m/z [M*] calcd. for Co3H;¢FNOs: 373.1114; found:
373.1113.

MeOOC

O

F 4f

Methyl 2-((6-fluoro-3-phenylbenzo[d]isoxazol-7-yl)methyl)acrylate (4f): white solid, 44 mg
(71% yield), m.p. 3940 °C; '"H NMR (400 MHz, CDCl;, ppm): d 7.93—7.90 (m, 2H), 7.76 (dd, J,
= 8.8 Hz, J, = 4.8 Hz, 1H), 7.58—7.55 (m, 3H), 7.16 (t, J = 8.8 Hz, 1H), 6.31 (s, 1H), 5.50 (s, 1H),
4.01 (s, 2H), 3.79 (s, 3H); 3C NMR (100 MHz, CDCls, ppm): d 166.9, 163.7 (d, 3Jcr = 10.2 Hz),
162.0 (d, Ucr = 249.5 Hz), 157.5, 136.5, 130.4, 129.2 (2C), 128.5, 128.1 (2C), 126.6, 121.1 (d,
3Jer = 11.2 Hz), 116.9, 113.4 (d, 2Jcr = 26.1 Hz), 109.0 (d, ZJcr = 21.4 Hz), 52.1, 25.7; HRMS
(ED): m/z [M*] calcd. for C18H14FNO3 311.0958; found: 311.0960.

F 49

Cyclohexyl 2-((6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)methyl)acrylate (4g): yellow solid, 52
mg (69% yield), m.p. 8889 °C; 'H NMR (400 MHz, CDCl;, ppm): 6 7.93—7.90 (m, 2H), 7.75 (dd,
J1 = 8.8 Hz, J, = 4.8 Hz, 1H), 7.56-7.55 (m, 3H), 7.15 (t, J = 8.8 Hz, 1H), 6.31 (s, 1H), 5.49 (s,
1H), 4.88—4.82 (m, 1H), 4.00 (s, 2H), 1.87-1.70 (m, 4H), 1.54—1.25 (m, 6H); '*C NMR (100 MHz,
CDCls, ppm): 0 165.8, 163.7 (d, 3Jcr = 10.4 Hz), 162.0 (d, 'Jcr = 249.4 Hz), 157.5, 137.2, 130.4,
129.2 (2C), 128.5, 128.1 (2C), 126.3, 121.0 (d, 3Jcr = 11.1 Hz), 116.9, 113.4 (d, 2Jcr = 26.3 Hz),
109.3 (d, 2Jcr = 21.6 Hz), 73.3, 31.5 (2C), 25.8, 25.4, 23.7 (2C); HRMS (EI): m/z [M*] calcd. for
Cy3Hp,FNO3: 379.1584; found: 379.1586.

o-N
,\w )
MeOOC O
F 4h

Methyl 2-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)cyclopent-2-ene-1-carboxylate (4h): yellow
oil, 42 mg (63% yield), 'H NMR (400 MHz, CDCl;, ppm):  7.91-7.89 (m, 2H), 7.68 (dd, J, = 8.4
Hz, J, = 4.8 Hz, 1H), 7.56—7.54 (m, 3H), 7.12 (t, J = 8.8 Hz, 1H), 7.08=7.07 (m, 1H), 4.81 (t, J =
8.4 Hz, 1H), 3.59 (s, 3H), 3.08-3.01 (m, 1H), 2.73-2.59 (m, 2H), 2.23-2.14 (m, 1H) 3C NMR
(100 MHz, CDCl;, ppm): 6 164.8, 163.1 (d, 3Jcr = 10.1 Hz), 161.4 (d, 'Jcr = 248.5 Hz), 157.3,
146.0, 135.8, 130.3, 129.2 (2C), 128.6, 128.1 (2C), 120.4 (d, 3Jcr = 11.4 Hz), 117.1, 115.3 (d, 2JcF
= 18.9 Hz), 113.5 (d, %Jcr = 27.0 Hz), 51.4, 39.6, 32.9, 30.7; HRMS (EI): m/z [M"] calcd. for
Cy0H 6FNO3: 337.1114; found: 337.1111.

P
EtOC
F ‘ 4i

(E)-1-(6-Fluoro-3-phenylbenzo|d]isoxazol-7-yl)pent-1-en-3-one (4i): yellow solid, 39 mg (66%
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yield), m.p. 136-137 °C; 'H NMR (400 MHz, CDCls, ppm): 6 7.91 (d, J = 16.4 Hz, 1H),
7.92-7.90 (m, 2H), 7.85 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.59-7.57 (m, 3H), 7.53 (d, J = 16.4
Hz, 1H), 7.20 (t, J = 8.8 Hz, 1H), 2.77 (q, J = 7.2 Hz, 2H), 1.21 (t, J = 7.2 Hz, 3H); 3C NMR (100
MHz, CDCLs, ppm): 8 200.8, 162.7 (d, 3Jcr = 8.0 Hz), 162.6 (d, 'Jor = 256.9 Hz), 157.4, 131.6 (d,
3Jer = 4.7 Hz), 130.7, 129.3 (2C), 128.2 (2C), 127.9, 127.7, 124.1 (d, 3Jer = 11.6 Hz), 117.8,
113.7 (d, 2Jcr = 26.0 Hz), 108.2 (d, 2Jcr = 16.5 Hz), 35.3, 8.1; HRMS (EI): m/z [M*] calcd. for
C1sH1sFNO,: 295.1009; found: 295.1008.

0 o-N
\
Me,N~ > O O
F 4

(E)-3-(6-Fluoro-3-phenylbenzo|d]isoxazol-7-yl)-NV,N-dimethylacrylamide (4j): white solid, 42
mg (68% yield), m.p. 195-196 °C; 'H NMR (400 MHz, CDCl;, ppm): d 8.00 (d, J= 15.6 Hz, 1H),
7.91-7.90 (m, 2H), 7.82 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.73 (d, J = 15.6 Hz, 1H), 7.59-7.57
(m, 3H), 7.19 (t, J = 8.8 Hz, 1H), 3.27 (s, 3H), 3.12 (s, 3H); 3C NMR (100 MHz, CDCl;, ppm): ¢
166.4, 162.7 (d, 3Jcr = 8.1 Hz), 162.2 (d, 'Jcr = 256.5 Hz), 157.4, 130.7, 129.3 (2C), 128.2 (20),
128.1, 127.9, 124.3, 123.2 (d, 3Jcg = 11.5 Hz), 117.6, 113.7 (d, 2Jcr = 26.1 Hz), 108.1 (d, 2Jcr =
16.7 Hz), 37.5, 36.0; HRMS (EI): m/z [M*] calcd. for C;sH;sFN,O,: 310.1118; found: 310.1119.

o8 o
A,
25 S
F 4k

Diethyl (E)-(2-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)vinyl)phosphonate (4k): white solid,
43 mg (57% yield), m.p. 83-85 °C; 'H NMR (400 MHz, CDCI3, ppm): § 7.91-7.89 (m, 2H), 7.85
(dd, J; = 8.4 Hz, J, = 4.8 Hz, 1H), 7.81 (d, J = 18.0 Hz, 1H), 7.59-7.56 (m, 3H), 7.20 (t, J = 8.4
Hz, 1H), 7.11 (d, J = 18.0 Hz, 1H), 4.23—4.16 (m, 4H), 1.39 (t, J = 7.2 Hz, 6H); *C NMR (100
MHz, CDCls, ppm): d 162.6 (d, 3Jcr = 8.0 Hz), 162.0 (d, 'Jcr = 256.9 Hz), 157.4, 134.4 (dd, 2Jcp =
7.4 Hz,3Jcr = 5.3 Hz), 130.7, 129.3 (2C), 128.2 (2C), 127.8, 124.1 (d, 3Jcr = 11.6 Hz), 122.3 (d,
UJep = 186.0 Hz), 117.9, 113.7 (d, %Jcr = 26.1 Hz), 108.4 (dd, 2Jcr = 25.1 Hz, 3Jcp = 8.9 Hz), 62.1
(d, ZJcp = 5.3 Hz, 2C), 16.4 (d, 3Jcp = 6.3 Hz, 2C); HRMS (EI): m/z [M*] calcd. for CoH;oNO4PF:
375.1036; found: 375.1031.

(E)-6-fluoro-3-phenyl-7-styrylbenzo|[d]isoxazole (41): white solid, 43 mg (68% yield), m.p.
148—150 °C; '"H NMR (400 MHz, CDCl;, ppm): 6 7.97 (d, J = 16.4 Hz, 1H), 7.95-7.93 (m, 2H),
7.71 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.65 (d, J=7.6 Hz, 2H), 7.60—7.58 (m, 3H), 7.44—7.40 (m,
2H), 7.43 (d, J = 16.4 Hz, 1H), 7.33 (t, J = 7.6 Hz, 1H), 7.19 (t, J = 8.8 Hz, 1H); 3C NMR (100
MHz, CDCl;, ppm): 6 162.4 (d, 3Jcr = 8.9 Hz), 161.0 (d, 'Jcr = 252.0 Hz), 157.4, 137.3, 136.0,
130.5, 129.2 (2C), 128.8 (2C), 128.5, 128.4, 128.2 (2C), 126.9 (2C), 120.7, 117.5, 115.1, 113.6 (d,
2Jcr = 26.4 Hz), 110.5 (d, 2Jcr = 16.6 Hz); HRMS (EI): m/z [M*] calcd. for CyH4FNO: 315.1059;
found: 315.1060.
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(E)-6-fluoro-7-(4-methylstyryl)-3-phenylbenzo[d]isoxazole (4m): white solid, 43 mg (66%
yield), m.p. 124-126 °C; '"H NMR (400 MHz, CDCl;, ppm): ¢ 7.95-7.92 (m, 2H), 7.94 (d, J =
16.8 Hz, 1H), 7.68 (dd, J, = 8.4 Hz, J, = 4.8 Hz, 1H), 7.60—7.57 (m, 3H), 7.55 (d, J = 8.0 Hz, 2H),
7.38 (d, J = 16.8 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.17 (t, J = 8.8 Hz, 1H), 2.39 (s, 3H); *C
NMR (100 MHz, CDCls, ppm): § 162.4 (d, 3Jcr = 8.9 Hz), 160.9 (d, 'Jcr = 251.7 Hz), 157.3,
138.5, 136.0, 134.5, 130.5, 129.5 (2C), 129.2 (2C), 128.4, 128.2 (2C), 126.9 (2C), 120.3 (d, 3Jcr =
11.2 Hz), 117.5, 114.0, 113.6 (d, 2Jcr = 26.3 Hz), 110.6 (d, 2Jcp = 16.6 Hz), 21.4; HRMS (EI): m/z
[M*] calcd. for Cp,HsFNO: 329.1216; found: 329.1217.

(E)-7-(4-chlorostyryl)-6-fluoro-3-phenylbenzo|d]isoxazole (4n): yellow solid, 54 mg (77%
yield), m.p. 182—184 °C; '"H NMR (400 MHz, CDCl;, ppm): ¢ 7.95-7.92 (m, 2H), 7.91 (d, J =
16.8 Hz, 1H), 7.72 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.60—7.58 (m, 3H), 7.56 (d, J = 8.4 Hz, 2H),
7.39 (d, J=16.8 Hz, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.18 (t, J = 8.8 Hz, 1H); 13C NMR (100 MHz,
CDCl;, ppm): 6 162.3 (d, *Jcr = 8.8 Hz), 161.0 (d, 'Jcr = 252.5 Hz), 157.4, 135.7, 134.6, 134.1,
130.6, 129.3 (2C), 129.0 (2C), 128.3, 128.2 (2C), 128.1 (2C), 121.0 (d, 3Jcr = 11.3 Hz), 117.6,
115.6, 113.6 (d, %2Jcr = 26.3 Hz), 110.1 (d, 2Jcr = 16.5 Hz); HRMS (EI): m/z [M*] calcd. for
C,H;3FCINO: 349.0670; found: 349.0672.

Methyl (E)-4-(2-(6-fluoro-3-phenylbenzo|d]isoxazol-7-yl)vinyl)benzoate (40): yellow solid, 62
mg (83% yield), m.p. 208-210 °C; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.08 (d, J = 8.4 Hz, 2H),
7.98 (d, J=16.8 Hz, 1H), 7.95-7.92 (m, 2H), 7.75 (dd, J, = 8.8 Hz, J, = 4.8 Hz, 1H), 7.70 (d, J =
8.4 Hz, 2H), 7.60—7.58 (m, 3H), 7.53 (d, J = 16.8 Hz, 1H), 7.20 (t, J = 8.8 Hz, 1H), 3.94 (s, 3H);
3C NMR (100 MHz, CDCls, ppm): 6 166.8, 162.4 (d, 3Jcr = 8.7 Hz), 161.2 (d, 'Jer = 253.0 Hz),
157.4, 141.6, 134.75, 134.71, 130.6, 130.1 (2C), 129.6, 129.3 (2C), 128.2 (2C), 126.7 (2C), 121.4
(d, 3Jcr = 11.3 Hz), 117.6, 117.4, 113.6 (d, %Jcr = 26.3 Hz), 110.0 (d, %2Jcr = 16.6 Hz), 52.2;
HRMS (EI): m/z [M*] caled. for C,3HcFNO;: 373.1114; found: 373.1115.
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2.3 Single crystal structure of 3a

o-N
\

EtOOC = O
F

3a

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

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

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

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

Absolute structure parameter

Extinction coefficient
Largest diff. peak and hole

X-ray of 3a

cd17297
CI8SHI4FN O3
311.30

293(2) K

0.71073 A

Triclinic

Pl

a=7.5115(19) A

b =13.839(4) A
c=14.941(4) A
1526.7(7) A3

4

1.354 Mg/m3

0.101 mm-!

648

0.200 x 0.100 x 0.050 mm?3
1.497 to 25.000°.
-8<=h<=8, -16<=k<=16, -14<=I<=17
8493

6735 [R(int) = 0.0300]

98.2 %

o= 79.433(4)°.
B=89.551(5)°.
v = 89.948(5)°.

Semi-empirical from equivalents
0.7456 and 0.5272

Full-matrix least-squares on F 2
6735/3/834

1.036

R1=0.0659, wR2 =0.1673
R1=0.0788, wR2 =0.1826
1.6(10)

n/a

0.366 and -0.476 e.A-3
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3. Deuterium Incorporation Studies (Scheme 2)

D
Pd(OAc), (10 mol%) o-N /
Ag,0 (2.0 equiv) o v L ) O
D,0 (30 equiv) O
DMF/DMSO (9:1) MeO D
100 °C, 12 h 1n-d
both <56% deuteration
D

Pd(OAc), (10 mol%)
Ag,0 (2.0 equiv)

D50 (30 equiv)

o-N
D \
OMe
DMF/DMSO (9:1) D
d

100 °C, 12 h Ar- ,
both <5% deuteration

D
Pd(OAc);, (10 mol%) O-N
Ag,0 (2.0 equiv) D \ O
D,O (30 equiv) O OFEt
DMF/DMSO (9:1)  O,N D

100 °C, 12 h 1m-d

P

Reaction conditions C-7 deuteration C-2'/C-6' deuteration

(9] as above 40% <5%

(D) without Pd(OAC), 38% <5%

(E) without Ag,0 14% <5%
K>CO3 (2.0 equiv) instead

(F) 203 (2.0 equiv) 70% <5%

of Ag,0 and Pd(OAc),

19% deuteration
< 5% deuteration ’

D
PN
D
O OEt
O,N D

1m-d

Pd(OAc), (10 mol%)
AgOACc (2.0 equiv)

CF3COO0D, 120°C, 12 h

Scheme 2 Deuterium incorporation studies.

General procedure: A mixture of substrate 1 (0.2 mmol), Pd(OAc), (4.5 mg, 10 mol %), Ag,O
(93 mg, 2.0 equiv), K,CO; (55 mg, 2.0 equiv) and D,O (0.46 mL, 1.493 g/mL, 6.0 mmol) in
DMF/DMSO (9:1, 2 mL) or CF;COOD (2 mL) was stirred, and then the mixture was heated to
100 °C for 12 h. Upon completion of the reaction, to the mixture were added saturated brine (20
mL) and dichloromethane (20 mL), then the aqueous layer was extracted with dichloromethane
(20 mL x 2). The combined organic layer was dried over anhydrous MgSQ,. Finally, the solution
was concentrated in vacuo to provide a crude product, which was further purified via a column
chromatography on silica gel (eluents: petroleum ether/ethyl acetate = 20:1) to recover the
substrate 1. The deuterations were analyzed by 'H NMR, see: 4.2 Copies of the spectra for
Scheme 2.
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4. All Copies of Spectra

4.1 Copies of the spectra for Tables 2 and 3
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Elemental Composition Report

2 < 0-N
Single Mass Analysis EtOOC \
Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0 = O
Element prediction: Off
F 3a
Monoisotopic Mass, Odd and Even Electron lons
119 formula(e) evaluated with 14 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18 H: 0-14 N: 0-1 0:0-3 F: 0-1
" Waters GCT Premier
20170530 240 (4.000) Cm (240-(31+42)) TOF MS El+
- 2380089 15204004
%-
2290700 311.0956
77.0392 266.0616 i
51008 ;7'.07?‘ 2‘,”“2 | 1070300,y 4475 1330312 1490243 1610268 '““'_Q. 1900852 2100736 23‘70533 E‘umzse_z.m %sr.ns?z 582‘0552 295.1010
e e e T S s s A
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
311.0956 16.50 311.0958 -0.2 -0.6 12.0 7.5 C18 H14 N O3 F
o
Et0CC
S AT
F 3b
w
2
o
P LRI L R RER
SOV MAOV MO AN N~ = ——
B S S S e A e e el S e el ol o [
e ey \/I#_«_-n—‘-A :
=Ea ')
EEE
T T T
L“\f"'
| {l
M I |8
SR hd kY i
=N O (=3 (=) f=4
eSO~ S =] S
S =i = = o~ Ll i
LO 105 100 95 9.0 85 80 7.5 70 65 60 55 50 45 40 55 30 25 20 L5 L0 05 00 0.5 -L0 -L5
f1 (ppm)
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77.369
77.051
76.733

~-
[
CoLSERYBTIARSE
TIT OSSO =S X oW
cSoqXMITTI~ o
aRNANNNNT=—55
ey
1
% &
< L]
2 z 5o
agazes : 2 T
LW~ 0 A —_ I | H
Lol o - |
SigEeBn in
N i
[
1 ] I
ni
i ‘ “ | [ ;
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
Elemental Composition Report
Single Mass Analysis o-N

Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0 EtooC W O
Element prediction: Off 7 O Me
F 3b

Monoisotopic Mass, Odd and Even Electron lons
139 formula(e) evaluated with 16 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-19 H: 0-16 N: 0-1 0:0-3 F:0-1

Waters GCT Premier

GY6
201705351 372 (6.200) Cm (372-{153+82)) TOF MS El+
1.32e+004
- 2520822
-
253.0870
91.0556 ‘ 2800781 281113
255.0004 281.0816 296.0809
& 600202.559%%% s30854 107.0505,10661 1330209 1490248 1620364 167.0361 1900309 2080548 2210804 2380857 foiinunss | 7 SRR i
THvel T L Lt it T T s T T t H T + T T THHT T T T i
320

i b T friitir AT T T T e e i 'y
4 50 60 70 80 9% 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310

Minimum: 3.00 -15

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

325.1113 12.23 325.1114 -0.1 -0.3 12.0 373 C19 H16 N O3 F
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Elemental Composition Report

Single Mass Analysis
Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0 0-N

Element prediction: Off EtOOC._ 3 O .
F O

Monoisotopic Mass, Odd and Even Electron lons

345 formula(e) evaluated with 29 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-22 H: 0-22 N: 0-1 0:0-3 F:01

GY-T Waters GCT Premier

20170535 298 (4.967) Cm (208-(44+45)) TOF MS El
15404004

i 294.1202 e

%
296.1442
081051 522 1256 e
1180780 .097/ g
410189 570718 17050, 910548 1395336 1620369 1830597 190.0326 2140670 zmm_ggzswsg 268.0740 2801101 | || 3251288 | ]

o & brtoe M ST . ettt Ny m ; " Lot 1] Firproereb 1 |

50 80 70 | 80 ' 90 100 110 120 130 130 150 ' 180 ' 170 ' 180 180 ' 200 <210 230 | 230 ' 240 ' 250 260 270 ' 280 ' 280 300 @ 310 @ 320 330 @ 340 = 350 380 370

Minimum: 3.00 -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

367.1582 11.69 367.1584 -0.2 -0.5 12.0 67.8 C22 H22 N 03 F

B |
! 1
I‘ M 1"
=]
= S <
= o
T T t T T T T
81 80 79 78 77 76 715
f1 (ppm)
2¥rILRILT—=2 ~ ol
AG84a85a82 ket
L e e Sl ol ol ol —_——
~
— 0o
< <t <+ <
2
AL\..._.
s, iy P
oo gwug =3 =
ASe. oy = <
S el — —-——g i e
T T T T T T T T T T T T T T T T T T
8.5 8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4. 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
f1 (ppm)
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77.365
77.047
76.730

~
A= Ol NONn S~ 00 00
SHEg24sTIecheIzceER =
SEE8K483Qqneenngs 2 a2
R ki dnEnkninknbninkrkrkrie i % by
T : |
Cuimeiceci =g | i
c8teeesn i
1
| | £ | ]
i1 | L .
18 10 160 150 40 10 120 10 100 % & 70 e % 4 30 2 10 0
1 (ppm)
Elemental Composition Report
Single Mass Analysis oO-N
Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0 El00C._- ) O
Element prediction: Off O F
F 3d
Monoisotopic Mass, Odd and Even Electron lons
177 formula(e) evaluated with 17 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18 H: 0-13 N: 0-1 0:0-3 F:0-2
GY-11 ‘Waters GCT Premier
20170540 112 (1.867) Om (112450+54)) TOF MS E1e
1004 256.0576 1.83e+004
%
257.0620
95,0298 2580731 2840532 3290864
57.0207 750231 e ‘ 107027 1220412 1350250 120298 1610278 151 0ags 1900308201092 2080576 2260489 2380635 2490778 [,zss.gma Eﬁwm il
B 70 | 80 ' 90 100 | 410 ' 420 | 130 = 140 | 150 160 « 170 = 180 | 180 & 200 210 @ 220 B TS S i il i il i i
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
329.0864 13.43 329.0863 0.1 0.3 12.0 2386 C18 H13 N 03 F2
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Elemental Composition Report

Single Mass Analysis O-N

Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0 Et0OC b O
Element prediction: Off e O cl
F 3e

Monoisotopic Mass, Odd and Even Electron lons

689 formula(e) evaluated with 44 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-18 H: 0-13 N: 0-1 0:0-3 F:0-1  35CL0-1 37Cl:0-1

GY3 Waters GCT Premier
20170532 159 (2.650) Cm (150-(40+122)) TOF MS El+
Sryeey 1560008
1004
%]
2740262
345.0566
111.0002 75.0300 3000225
“j;,g:sgl : Flmmm}zs«;mug w'u,mn- lrﬁzssr:ml:ﬁgs‘ |‘49.9241.m|‘1}3‘25‘u . o 2ual‘ult:.¢s 208673 237{5«11?/:“?30‘5 ?I“"tam 2R [_‘ z?“f,s:ﬁms‘ - .‘I' s
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
345.0566 14.01 345.0568 -0.2 -0.6 12.0 33 C18 H13 N 03 F 35CI
o-N Me
A
EIWCM
F 3f
T T T T 7 T T 1 T T T
81 80 79 7.8 17 176 7.5 T4 1.3 1.2 171
£1 (ppm)
=
~
i
ol
- E-Ns]
D XD
kR
~
OV =~ NT VAN SORD O —
ISELTLEBLEIIRLSAS_/IZE
ffndicdddannadndddadd ——
S pm———— 2953
T_:l‘\v b o
r
. 1 LJ -
) y ¥
f=4 [a} 2
S S =1
o o e
T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 15 70 65 60 55 50 45 40 35 30 25 20 L5 1.0 05 00 05 -L0
f1 (ppm)
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71.373
77.056
76.738

;
\

IR BFIBRRES LS I
NTO - SO0 x 0T RN 2 e
BB b At bt A A Rl = poe} = <
e i g et B B B0 B el s B o B i ) g o —l-
EEEEEL 5 T T ! T
gegdsn 2
A !
L
i
il | | J ) .
0 1m0 0 150 Mo 130 120 10 00 % s 70 6 % 40 2 2 10 0 -l
£1 (ppm)
Elemental Composition Report
Single Mass Analysis o-N Me
Tolerance =5.0 mDa/ DBE: min =-1.5, max = 50.0 Et00C._~ O
Element prediction: Off O
F 3f
Monoisotopic Mass, Odd and Even Electron lons
148 formula(e) evaluated with 16 results within limits (up to 50 closest results for each mass)
Elements Used:
C: 0-19 H: 0-16 N: 0-1 0:0-3 F:0-1
GY-18 Waters GCT Premier
20170594 208 (3.417) Cm (205-(16+37)) ToFMS ERe
100~ 2520826 16264004
-
2;530675
910555 325.1115
| 254.0972 2800782
o 57.07‘|< 550‘3 89‘04&\0“ 1070312118057 1330340 1400268 1610282 1750470 mzoz‘u{ 209.064% 3""“?{233»&:“?“75% %(255“,,‘“ lkzawus }%07&0 324.1039 b e
o T3 Re 70 ey e T a00 T A10 130 130 140 150 T 160 170 T 180 T 190 | 200 | 210 | 20 | 230 T 240 ' 250 | 280 " 270 " 280 = 20 | 300 310 " az0
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
325.1115 14.39 325.1114 0.1 03 12.0 16.7 C19 H16 N 03 F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0

Element prediction: Off o-N cl
o EtooC >

Monoisotopic Mass, Odd and Even Electron lons -
718 formula(e) evaluated with 44 results within limits (up to 50 closest results for each mass) 3
Elements Used: F g
C:0-18 H: 0-13 N: 0-1 0:0-3 F:0-1 35CI0-1 37Cl:0-1
GY-9 Waters GCT Premier
20170538 195 (3.252) Cm (195-(37+66)) TOF MS El+
100+ 272.0274 8.90e+003

%

2740265
3450565
111.0005 275.0284 Mﬂn!;z 0229
oL msow  Ssemmemgous movm, | 12 g win WS e man Zomnegen 5% |oeme | yeo il

3 50 80 | 70 | 80 | G0 | 100 110 120 ' 130 140 | 150 160 = 170 | 180 180 & 200 @ 210 230 = 230 = 240 ' 250 | 260 ' 270 = 280 ' 250 = 300 | 310 ' 330 = 330 @ 340

Minimum: 3.00 -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

345.0565 21.10 345.0568 -0.3 -0.9 12.0 0.5 C18 H13 N O3 F 35CI
o-N NO,

22828
A aa
TR S5S
v
ODO%
V’H}m
[ g~ - I
BEI888E885858R L gak
r—vqug_gm_mmgmur- T
@6 o6 o6 o6 06 o6 o6 It~ ~ It~ t~ 0~ i} ~

|
i
o e

' L
W e sy ¥
wgvom— = =] (=]
£33883  Fe s
S == ——— S = e
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

1 (ppm)
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LEMRBEgEEdeYady
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1 (ppm)
Elemental Composition Report
Single Mass Analysis £
Tolerance = 5.0 mDa/ DBE: min = -1.5, max = 50.0 O'bf 2
Element prediction: Off Et00C. - O O
Monoisotopic Mass, Odd and Even Electron lons F 3h
731 formula(e) evaluated with 80 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18 H: 0-13 N: 0-2 0:0-5 F:0-1
GY-13 Waters GCT Premier
20170542 342 (5.703) Cm (342-(82+45)) TOF MSEl+
100+ 283.0516 1.19e+004
=
2370592
3110507 356.0810
2530777 2650542 |284.0550
76.0313 2380623 2850662 Sy
T i T B T L i Mo iV | T 0| s | O i
S0 €0 | 70 80 80 100 110 120 130 140 150 | 160 | 170 @ 180 180 ' 200 ' 210 220 = 230 = 240 250 = 260 = 270 280 290 300 310 320 330 340 = 350 = 360
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
356.0810 30.55 356.0808 0.2 0.6 13.0 1.2 C18 H13 N2 O5 F1
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Elemental Composition Report

Single Mass Analysis

Cl
Tolerance =5.0 mDa/ DBE: min =-1.5, max = 100.0 0—'{
Element prediction: Off El0OC._~ O O
Monoisotopic Mass, Odd and Even Electron lons F 3i
3682 formula(e) evaluated with 188 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-18 H: 0-13 N: 0-1 0:0-3 35CI: 0-1  37CLO-1  F:0-1
Gy-14 Waters GCT Premier
20170543 395 (6.583) Cm (395-(40+41))
100 3450560, 7.830+003
2640448
%-
1880147 247.0547
316.0182
2830518
237.0587 2710195
1320252 1389962 2080560 2360517 | 2380660 o 3180176 I
g = i e S el [ el Y g fen) § gy e
40 50 &0 T 80 20 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
345.0569 100.0 345.0568 0.1 0.3 12.0 1.0 C18 H13 N 03 35CI F
o-N
A\ S.
EtOOC. - <
F 3
FE2828523ER
LR R R
oS ol o ol o o o ol S o o
e N e
EER
e 0
~
e B mmany s SEEG
FEEEERES =a TITT
Rk b i .
il th | l
L iy b n
388 &8 g g =
—_—— i — = [} i
8, : 5 B‘ID 1'5 7.‘0 6.‘ 5 6.‘0 5.‘5 5.‘0 4.‘ 5 -I,‘O 3.‘5 3;0 2,‘5 2.‘0 1 ; 5 l.I 0 0.‘: 0,‘0
f1 (ppm)
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77.351
77.034
76.716

~
Z g
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55 ! |
N
i
ki i
1;10 I;O ItI%O léO 1‘10 l:li(! 1&0 lil) 100 9‘0 8‘0 7‘0 60 50 1‘0 3‘0 2‘0 ]’0 ll) -;0
f1 (ppm)
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0mDa/ DBE: min =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Odd and Even Electron lons
477 formula(e) evaluated with 40 results within limits (up to 50 closest results for each mass)
Elements Used:
C: 0-16 H: 0-12 N: 0-1 0: 0-3 S: 0-1 F: 0-1
GY-15 Waters GCT Premier
20170544 254 (4.234) Cm (254-(45+148)) TOF MS El+
100 9.84+003
%
2720184
ekl 200.0288
1 & 43,0171 || 24 1 2890238
omn  mmn T e man T T g s eSO | g 7 s
60 70 80 20 100 10 120 130 140 150 160 ﬁ(l 180 190 200 210 220 230 240 ! 250 : 270 280 2‘90 300 310 JZ’U""ll
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
317.0520 100.00 317.0522 -0.2 -0.6 11.0 188.9 Ci16 H12 N 03 S F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0

0-N
Element prediction: Off EtOOC 3
Z O OFt
Monoisotopic Mass, Odd and Even Electron lons cl 3k

710 formula(e) evaluated with 38 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H: 0-18 N: 0-1 0:0-4 35Cl: 0-1  37CI:0-1

Y-21 Waters GCT Premier
20170597 299 (4.983) Cm (299-(22+41)) TOF MS El+
100 298.0639 240e+004
% 3000648
2700317 371.0925
2720320 301.0697
570100 650392, 008 93,0037 1149337 1230012 140013 178.0868 200506 msosaa 10z R {mo:us amm;;s-lom %m‘m sToes )
Bl i Al A2 s iniCiia” T e PR it PN || N AR || BTl | o O M i

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370

Minimum: 3.00 15

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

371.0925 19.95 371.0924 0.1 0.3 12.0 6.8 C20 H18 N 04 35C

P
EtOOC.
Br 31

2
&
T
S23%
ek
REFTA—O VDO ~
FEOFT —Fm =MD R "
—=XXNTEONNNS S ]
90 06 I~ 0= IS S O e feRR
i L e aans
i [ It Lk-\f/" I
N I 1
i L
i
L a
L o A i T L
D = N0 oy — wy f= —
S ehO - = . S
—ci—=S =i el e el
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 4.0 3.5 3.0 2.5 2.0 1.5 1L.o 0.5 0.0 =0
f1 (ppm)
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Eto0C.
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258
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~ =~
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ETEE S et £ g d
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I ' S I |
1
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180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
f1 (ppm)

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/
Element prediction: Off

DBE: min

-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons

1056 formula(e) evaluated with 37 results within limits (up to 50 closest results for each mass)

Elements Used:

o
Eto0C
Br 3

C: 0-19 H: 0-16 N: 0-1 0: 04 79Br: 0-1  81Br:0-1
GY-20 Waters GCT Premier
20170596 173 (2.883) Cm (173-(138+142)) TOF MS El+
100+ 327.9976 581e+003
%
330.9999
2040822 3029895 A1-panr
920271 2490774
woe wome | e wmegsse  mgen  weasm 07T [ oowe e ||| R0 R L e II%anm

S Ml e et v e v s e el et Pt v el e S e e e e e v vt P
Minimum: 3.00 -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
401.0267 16.66 401.0263 0.4 1.0 12.0 65.7 C19 H16 N 04 79Br
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Elemental Composition Report

Single Mass Analysis
Tolerance =5.0 mDa/ DBE: min =-1.5, max = 50.0

o-N
Element prediction: Off Et00C i
= O OFt
3m

Monoisotopic Mass, Odd and Even Electron lons 02N
500 formula(e) evaluated with 28 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-20 H: 0-18 N: 0-2 0: 0-6

GY-12 Waters GCT Premier
20170541 409 (6.817) Cm (400-(47+642)) TOF MS Els
309.0878 18204004
100
%
2630933 3040855 | 3400013 382.1166
279.1066 e e
187.0708 BT osr0ees | 2640043 3:21.1:.01049 ST | 3821423 305 1514
65.0393 }503‘”930&33 1190388 1390515144 0444 m.aﬂg 2 206.0606 2200626 ‘ -‘ r 291,0906 ‘Y ks 1 \I I( ¥ !
AR A i 5 D, CAMPOI AL N bict thinh I T RN Y | Tl 11 Il sl 11 4 ol v
230 240 250 260 270 280 250 300 310 320 330 340 350 380 370 380

O-SerrrermiH e prremreei ey i rreifiny
6 70 80 9 100 110 120 130 140 150 160 170 180 180 200 210 220

Minimum: 3.00 -1.5

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

382.1166 23.70 382.1165 0.1 0.3 13.0 33 C20 H18 N2 06
o-N
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f1 (ppm)
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0 O-N
el v \
Element prediction: Off EtOOC 7 Me
Monoisotopic Mass, Odd and Even Electron lons
440 formula(e) evaluated with 46 results within limits (up to 50 closest results for each mass) F 3p
Elements Used:
C:0-13 H: 0-12 N: 0-1 0:0-3 F: 0-1
& Waters GCT Premier
20171363 331 (5519) Cm (331-(136+135)) TOF MS El+
1004 2040465 1.09¢+004
176.0510
2490799
«
161.0280
— 1770573 sonnszs 21D -
1490312 " § 7
S AR "< s St PO AR 1 L 1 VA AR A PR PR VAR A A MR St 1 St s g i e g M bbb i M
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
249.0799 55.14 249.0801 -0.2 -0.8 8.0 9.0 C13 H12 N O3 F
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0 o-N
Element prediction: Off \
P EtOOC. Et
Monoisotopic Mass, Odd and Even Electron lons
440 formula(e) evaluated with 46 results within limits (up to 50 closest results for each mass) F 3q
Elements Used:
C:0-14 H: 0-14 N: 0-1 0:0-3 F: 0-1
GY-30 Walers GCT Premier
20171364 286 (4.767) Cm (286-(360+362)) TOF MS El+
100+ 1620354 14204004
1900326 263.0057
%
218.0862
190.0667
161.0280
107.0296 134.0405 163.0410 1910713 210100 2350648 2490765
. 5270222 579154.3352M ‘ 51:(11‘38 }1}021!‘ 17060\2!\!{}03,0‘:‘\09 o) ﬁ“mm }IE.OMT ".5:|D_509 . - zm,o:rl A 2:40555‘}" ;aam.?i ' 2521)!!% " -
4 ' 86 ' e 70 ' 80 | 90 = 400 ' #0120 ' 1% & 140 = 180 = 160 170 | 180 | 190 | 200 70 20 | 230 240 250 | 260
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
263.0957 54.27 263.0958 -0.1 -0.4 8.0 17.9 C14 H14 N O3 F
~~Oo o
ot REREEE
Lot ol o o ol o
"BuGOC = O Log0y e b
PP s sggcozgEgoagal '
= Lol ol ol ol
222222882 N
~ '\I Spm— 1 ;
]
I ‘ ‘:ﬁlh T il
& s o g ge
8.‘1 EIO ?IQ rIS T.‘T T.I(:' ‘4'.I 1,‘4 1.‘3 7.‘2 7.‘]
1 (ppm)
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1 1 -
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o~ Lo B o | o
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77.367
77.050
76.732
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]éﬂ l':'lJ léﬂ l:!.B l-"!D l1'30 11;.0 1 ;0 ll')() 9‘0 8'0 '4"0 STO Srl) flrl] 3r0 2r0 lr(] l;
1 (ppm)
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 mDa/ DBE: min =-1.5, max = 50.0 o-N
Element prediction: Off \
"BuOOC

/ O
Monoisotopic Mass, Odd and Even Electron lons O 4
a

172 formula(e) evaluated with 17 results within limits (up to 50 closest results for each mass) F
Elements Used:
C:0-20 H: 0-18 N: 0-1 0:0-3 F:041

Waters GCT Premier

Suioss 118 (1.983) Cm (119-(38+40)) TOF MSEl
100 2380669 1.15e+004
]
230.0708
266.0627
770384 2mape82 3391270
o A | paritond 100290 10501 1320088 13m0z 1620958 'K renoess 2100739 aarmes }“ms‘(““‘?‘ 2000812 | o061 saagies | "
% 0 B0 80 100 | 1o 130 1% 140 | vk 180 170 " 180 160 | 200 210 | 250 | 230 | 240 ' 280 280 | 270 | 280 = 28 | 860 | 310 | 356 | 3% | 340

Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
339.1270 9.68 339.1271 -0.1 -0.3 20.0 20.5 C20 H18 N O3 F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/

DBE: min =-1.5, max = 50.0

Element prediction: Off 0-N
\
'‘BuoOC Z
Monoisotopic Mass, Odd and Even Electron lons
287 formula(e) evaluated with 27 results within limits (up to 50 closest results for each mass) P 4b
Elements Used:
C: 0-20 H: 0-18 N: 0-1 0:0-3 F: 0-1
GY4 ‘Waters GCT Premier
20170533 467 (7.784) Cm (467+(41+68)) TOF MS El+
100+ 238.0670 1.65e+004
= 2400830
2660619
77.0393 283.0646
2410808 2670676 | 240715
510238 70157 Blo1e2 1070299 sy 0407 1620380 1530811 P093M 510000 204 05ss 2420028 ([ rzas 0757 3000233 45103 TP 4400645
it ‘ L] v sl inthd = ; I[P e i |y gisosas
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 2‘50 260 270 280 290 300 310 320 330 340 350
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
339.1269 4.04 339.1271 -0.2 -06 12.0 150.4 C20 H18 N 03 F
Il
o-N =z
BUOOC._» O b O |
F 4c
;o ooy S0 s
S558E3282 agee
Lo ol ol ol ¥ r-\;;;-/rl- : : '_'12 :
1 ﬂf/
|
1 y
[
o~
e < <
T T T . T T T T T T T T
8.1 80 7.9 178 .7 7.6 1.5 7.4 73 12 11 7.0
f1 (ppm)
ORUESRIL B EeBIBICT
QARQqqRRRLONIN NN == ==
Lo e e S o ol ol o o o L Sl Sl o ol o o
PO R ik
/b
Vo
i ]
|
| L
P i v
(S E=N=N K= E=] —
[=R=R=-R=R-E-] =]
—_— = = — i
.5 IBI,D Q“E 9.‘0 8.‘5 8.‘0 7.‘5 7.‘0 6)5 6.‘0 5,‘5 ’n‘lﬂ 1,‘5 PLIU 3.‘5 3.‘0 2.‘5 2.‘0 lI5 l.II] 0,‘5 0.‘(! -(;.5 -lI,O -I“E -2‘,0 -2“5
f1 (ppm)
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Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0
Element prediction: Off
0O-N
f \
Monoisotopic Mass, Odd and Even Electron lons BuoOC F O
258 formula(e) evaluated with 25 results within limits (up to 50 closest results for each mass)
Elements Used: F 4c
C: 0-20 H: 0-18 N: 0-1 0:0-3 F:0-1
GY-17 Waters GCT Premier
20170593 307 (5.117) Cm (307<(76+78)) TOF MS El+
100+ 238.0668 9.95e+003
%-
0060 2660618 553 ogag
77.0891
410391 570638 $7.1003  107.0293, 1830562 AL il Coy e
(oo 7igsea| | STIOR 072911160 1a3ee vaponer 10202 1O rcoois  zigessn zmpmz I N1 [ oseosso ama
o a0 e 70 T E0 T on 180 130 130 130 | 140 150 180 170 " a80 190 | 200 " zi0 | 250 230 240 | 250 280 | 200 " 20 280 | 300 " 30 | 3% 330 340
Minimum: 3.00 -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
339.1270 6.07 339.1271 -0.1 -0.3 12.0 7.8 C20 H18 N 03 F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/

DBE: min = -1.5, max = 50.0
Element prediction: Off

0-N
A
PhOOC._- O
Monoisotopic Mass, Odd and Even Electron lons O
631 formula(e) evaluated with 71 results within limits (up to 50 closest results for each mass F 4d
Elements Used:
C: 0-22 H: 0-14 N: 0-1 0:0-3 F:0-1
GY-16 ‘Waters GCT Premier
20170592 78 (1.300) Cm (78-(49+67)) TOF MS El+
100 266.0620 1.5%e+004
%
2030709 267.0665
77.0393
oo b 175.0764 2380671 268.0752
51 52375‘5"1'“ ?5'““" F""m | 1"7'!]2“ 127.0408 490602 | 10030 ?’“Wg zasosos | 2300737 2690790 3000234 3151050 3320783450761 359.0061
Ottt s )t s et it et it o g L B ittt Mo friortrerpiei T miz
40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
359.0961 1.12 359.0958 0.3 0.8 16.0 27735 C22 H14 N O3 F
M LCRXN—— OO oo
2L RBBBLERRIRYIARARSSNS
el ol el el L, ol poll ol il pell el e ol Ll vl vy b
=i o0
w
1
(=
S
o~
wi 5 lOI. 0 9,‘5 9.‘0 6.‘5 6.‘0 5,‘5 5.’0 4.5 1'0 3.‘5 C!,IO 2.‘5 2;() 1.’5 l.IO 0‘!5 B,‘l) -(ll,
£1 (ppm)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0

Element prediction: Off 3
BnOOC. - O
Monoisotopic Mass, Odd and Even Electron lons

446 formula(e) evaluated with 46 results within limits (up to 1000 closest results for each mass
Elements Used:
C:0-23 H: 0-16 N: 0-1 0:0-3 F:0-1

Gv-19 Waters GCT Premier
20170505 333 (5.550) Cm (33338+416)) TOF MS EM
100. 328.1140 141e+004
2380663
3291186
266 0620
%
81,0550
770380 —
267.0666 Pos2sz  IBIOU s

780450 107.0026 241.0863 3271058 ¢

51.0240 es.u‘sso R s 164.0278 1900636 2080580 2240578 f 2600761262 0562 314098 331.1245 se1083
o | Al el Jule i il ot il T FrOSom N || I ool | il Wi miz

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 ' 190 200 210 220 230 240 250 260 270 ' 280 290 300 310 320 330 340 350 360 370

Minimum: 3.00 -15

Maximum: 100.00 5.0 10.0 50.0

Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

373.1113 12.25 373.1114 -0.1 -0.3 16.0 85.5 C23 H16 N O3 F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/
Element prediction: Off

DBE: min =

-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons

220 formula(e) evaluated with 24 results within limits (up to 50 closest results for each mass

Elements Used:

o-N
Me0OC E ; O
F

af

C: 0-18 H: 0-14 N: 0-1 0:0-3 F:0-1
GY-5 Waters GCT Premier
20170534 166 (2.767) Cm (166-(45+73)) TOF MS El+
100 2520824 147e+004
]
253.0868
S ies 238.0675 b 311.0960
174.0367 251.0750. 2720276 2800775 206.0722
ol O TONS |0 gy | oowsSONT  WSORIMOTH s 076 megw || aseosw] | aevores | o) .
40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260 270 280 ’ 290 300 310
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
311.0960 17.35 311.0958 0.2 06 12.0 13.9 Ci18 H14 N 03 F
o-N
cyooc b O
F ‘ 49
RIS RRFEREILBREE
Qe EEN NG n S ———
L o e o e o e e o S S ol
REnL AN Rl .
g
-t
1
2
3 2
| <
|7
PUY Y t
283 ] 8
=i i
! IOI,F: ' 9.‘5 Q,IO 835 8.‘0 T.‘E T‘!U 6.‘5 6.‘0 ) -3‘,0 '
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——— Y T e $8=8¢C
1 -0 N o
Racdios Mo Mo B o |
e 2t
o =% !
bl S Rl el
00 oG I o IS
wmennem o Il 1
ERoodn
S ‘ ¥ !
1 1 !
|
iy
ANl |
9 180 w0 16 150 M0 130 120 10 10 % 8 70 e % 4 30 2 1 0 -l
£1 (ppm)
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0 O-N
Element prediction: Off \
CyoocC O
Monoisotopic Mass, Odd and Even Electron lons O
774 formula(e) evaluated with 60 results within limits (up to 50 closest results for each mass F 49
Elements Used:
C: 0-23 H: 0-22 N: 0-1 0:0-3 F:0-1
GY-10 Waters GCT Premier
20170539 306 (5.100) Cm (306+(57+62)) TOF MS El
100+ 252.0826 1.470+004
&
297.0801
254.0077
2800777
77.0394 2260665 2380665 2551031 2pr0me [P
sosnorgn | w0 wsns oy pseitvag e il s ST

40 50 680 70 80 90

Minimum: 3.00

Maximum: 100.00 5.0 10.0

Mass RA Calc. Mass mDa
379.1586 3.34 378.1584 0.2

100 110 120 130 140 150 180 170 180 180 200 210 220 230 240 250 280 270 280 280 300 310 320 330

-1.5

50.0
PPM DBE i-FIT
0.5 13.0 79.2
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Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 mDa /
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

DBE: min =-1.5, max = 50.0

)

0-N

av

577 formula(e) evaluated with 58 results within limits (up to 50 closest results for each mass’ MeQOC F 4h
Elements Used:
C: 0-20 H: 0-16 N: 0-1 0:0-3 F:01
GY-23 Waters GCT Premier
20170599 310 (5.172) Cm (310-(17+45)) TOF MS El+
305.0850 1.500+004
100-
- 2780087, 304.0764 3371111
277.0800 306.0915
g 213.0585 276.0815 e 2070085
214.0652 248.0868
510237 160308| 78.0441 104.0501 e 173&!‘:6.04‘9!%0642 bt (}150119 2380883 2490915 p) ogq, |01 3081091 300028
ol e L A FrA ml‘ kit .‘..h!\\‘.‘. T ||V IR ("R Al || RO || S i ML ™
50 80 70 80 20 100 110 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: 3.00 -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
337.1111 50.32 337.1114 -0.3 -0.9 13.0 576.7 C20 H16 N O3 F
o-N
EIOC. - ) O
) SEEEZ  gnos
F 4 bt ol o B i =gl 1 R U Y ad 8=
@D@ggmwwwﬁw ~ o e
T Y “‘*.,/'/’/ ﬁ\//
I A S T T e
83 82 81 80 7.9 7.8 7.7 76 7.5 74 7.3 7.2 171
1 (ppm)
—_ 0 =D - Oy b — = =~ O ~n o LBl g1
AR TFERBLLLL R IR0 = RS
T L el el ol o N ol ol ol o o ol ol o ol il o edel ol
ot NI e 2
1
1
il
L L
R iy )
NN o oy =~ (=1 —
SeScaa < =
N -0 o o
1.5 1.0 10.5 10.0 9.5 90 85 80 75 7.0 65 60 55 50 45 40 35 30 2.5 20 15 .0 0.5 00 -0.5 -1.0 -L5
£1 (ppm)
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SN~ —00~— O 0N o —
nnoagnndscdng
. e 3 .
g gongg i i 2
s S~ << by £
5 godan ! !
————— 1
| S I |
| il {11 :
20 200 19 18 170 160 150 10 130 120 10 100 9 8 7o 60 50 4 30 20 10 0 -1
f1 (ppm)
Single Mass Analysis
Tolerance =5.0 mDa/ DBE: min =-1.5, max = 50.0 _
Element prediction: Off o \
EtOC._- O
Monoisotopic Mass, Odd and Even Electron lons O
98 formula(e) evaluated with 14 results within limits (up to 50 closest results for each mass) F 4i
Elements Used:
C:0-18 H: 0-14 N: 0-1 0:0-2 F:01
GY-22 ‘Watars GCT Premier
20170598 491 (8.183) Cm (491-31+47)) TOF MS El+
1004 2660617 14104004
%
T77.0391 2380667 267.0854
e 295.1008
" :S(I.OZ?5 780309 ;3‘0135;7,02;3 1070206 A0S 3300 yegosyy 1610270 Moy 190,0633 2100708 2249549 “?‘41357:.' 55208“ ; ET?.F??‘zm‘UUZ)%%ﬁ.lm
T i M T TR S ™ H e R Yo R e S T T M N AT R LG i Sl e Y e e i
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
295.1008 14.47 295.1009 -0.1 -0.3 120 32 C18 H14 N 02 F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa /
Element prediction: Off

DBE: min

-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons
295 formula(e) evaluated with 25 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-18 H: 0-15 N: 0-2 0:0-2 F: 0-1
or2 Waters GO Premiss
201705311 112 (1.867) Cm (112-(28+56)) TOF MS El+
i 266.0619 1.29e+004
%
3101119
770393 L0800
?TDGEZ
309.1037
207.0694 2390705 2530807
S PO g BOS ROY WHE gy e uagwe PO | SRORPSR [ T [ oy, |
50 60 70 80 20 100 10 120 130 140 150 160 170 180 190 200 210 220 ' 230 240 250 260 270 280 290 300 Sill
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
310.1119 40.90 310.1118 0.1 0.3 12.0 0.4 C18 H15 N2 02 F
o o-N
EtO~p, 5 O
I~
F 4k 00 =~ o
222280388 Sodl
(=2 = o0 o0
o Sy ey S SN ‘-\"\i/
e N i
i
oy
€N = (=3
=23 =]
T T s T T Fo—T T T
8.1 80 7.9 7.8 77 T6 15 7.4 6.9
1 (ppm)
S8R
AR
~
L
X
S
b=l
DI.O 3;5 3;0 2“5 2.‘0 ]IE LID B.I-'n U.ID -l)l, 5 -ll,(
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Et
F K

_~130.744
129325

128,180
~127.829

853 IXER = =g o~
33349 9342 R E= o=ER
SdaT aoaa = =2 o6 o6 06 o5
et -/ 2 2588
“r/ | i | i g
] |} | Il i
1;36 1&4 ]1‘12 l&o ].2‘8 léﬁ léé 1&2 lé() 118 1;6 l[4 1.]‘2 liﬂ 163 16(1'
f1 (ppm)
S38
~
I
OIS TV OO T 000000 = — O O 00N
2YREEHEYS820ERRTEER
SHIIRAERIISISoCEEES
st e e
% v Fa
—occaan ne <+
R od ©1d
R | > Y
R ‘ O
bt | bofd s
IéO l‘;ﬂ 1&0 1;)0 l‘ll() 1:‘%0 150 11‘0 lIIJO QID BIO TID ﬁIO 50 -1‘0 3‘0 2‘0 1b [I)
f1 (ppm)
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0 o] O-
Element prediction: Off EtO-p h O
/ =
. . EtO
Monoisotopic Mass, Odd and Even Electron lons F m
1021 formula(e) evaluated with 67 results within limits (up to 50 closest results for each mass’
Elements Used:
C:0-19 H: 0-19 N: 0-1 0:0-4 P:0-1  F:0-1
& Waters GCT Premier
20170947 282 (4.700) Cm (282+(262+263)) TOF MS El+
100 238.0665 1.18e+004
%
266.0975
5390703 375.1031
77.03%0
209.0815 267.1007
T LT i R AT e s ot i’ RO A AU AN T S ‘E’”’“ n
IS() 60 70 Bb E*llﬂlll‘ﬂﬂ 120 130 Ilﬂ‘!.’-ﬂ 160 ﬁu'mn 190 200 210‘2%0'2560‘24‘0'2‘50 260 270 2!10‘290 3&“']1‘0‘]5“‘3:‘!0'3‘0‘]&0'3&0 370'3&‘1“‘
Minimum: 3.00 -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
375.1031 19.04 375.1036 -0.5 -1.3 11.0 1.0 C19 H19 N 04 P F
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 mDa/ DBE: min =-1.5, max = 50.0

Element prediction: Off O O-N
20 aY,
Monoisotopic Mass, Odd and Even Electron lons
184 formula(e) evaluated with 29 results within limits (up to 50 closest results for each mass) F 4
Elements Used:
C: 0-21 H: 0-14 N: 0-1 0:0-1  F:0-1
255;33545-1 274 (4567) Cm (274-(B5+86)) e SCTFremier TOF MS El+
100+ 1.3%9e+004
% 230608 314.0969
183.0602 2981015
o 208.0547 oo o} 299.1062
o o [0 o e o g TG OGP o S a0 e e |B [
&0 70 80 90 100 110 120 130 140 ‘ 150 180 170 180 190 200 210 220 230 240 250 260 210 280 290 300 310
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
315.1060 100.00 315.1059 0.1 0.3 15.0 202.2 C21 H14 N O F
O
\)

oA

S EENZEIECREILSEgRREESERY
SRR ECARERRAAARSIFSES
B e A S S S S A A A A e
el il e S S el ey
N
o
f=a)
a
o
!
|
' 1l A
— A h{
aaawua s f=J
S8888883 =3
=== NO o
95 0 85 80 75 7.0 65 60 55 50 45 40 %5 30 25 20 L5 L0 05 00 -0.5
£1 (ppm)

56



“Q_ 1

4m

£2=
w38
0~ ~ o
~~r~
~1
XSRS ERRERE2IIRERD
MoTINNOmRnAISETRY
BT SRR XL SO -T NN O
Soandadadadss=ssEas
e s
ty
=T
i
a
ne Qo= a
SE=TI i |
clolcl o~ 1
gesnn |
JiC 'H‘ Inr
1
il | L1 !
180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
1 (ppm)

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/
Element prediction: Off

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons
190 formula(e) evaluated with 29 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-22 H: 0-16 N:0-1 ©O:0-1 F:0-1
Gv2s Watars GCT Premier
20170949 343 (5.717) G (343-{93+136)) TOFMSEl
s 3201217 1.70e+004
%
oy 3281121
330.1237
3121167
e e 196.0671208.0562 2300691 52 0815 :;15:1“::0 1
g | s, wsoms USON, s e il Al mmosaderiet | |0 s
"S0 60 | 70 80 90 ' 100 110 120 130 140 = 150 160 170 = 180 = 190 200 = 210 220 = 230 ' 240 250 260 = 270 ' 280 230 = 300 ' 310 5320 = 330 ' 340 '
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
329.1217 100.00 329.1216 0.1 0.3 15.0 135.4 C22 H16 N O F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa /
Element prediction: Off

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons

77 formula(e) evaluated with 48 results within limits (up to 50 closest results for each mass

Elements Used:

C:0-21 H: 0-13 N: 0-1 0: 0-1 F:0-1 35CI:0-1 37CIl:0-1
ey2r Waters GCT Premier
20170951 222 (3.700) Cm (222-208) TOF MSEl+
2.19e+004
100
% 238.0654
3480570
332.0626
770386 183.0597 2080544 P 329.0580 5
1490226 181.0436. 2080813 2370569 :
g mmmes oo g 0T e [P0 TER (e moss mom s o Wil
50 60 70 °0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 310 320 330 340 350
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
349.0672 100.00 349.0670 0.2 0.6 15.0 281.5 C21 H13 N O 35CI F
MeQOC o-N
gl )
Yy Y
F 40
=3
<
T T T T
83 82 81 8O0 79 78 77 76 7.5 T4 73 1.2 71 1.0
1 (ppm)
-
3
-
ZRESTTRILEREI IR RRGLESEER
oS annEnnNY YN NN ANA =
06 06 66 I~ I M= B M 0 0 e e e e S e
i dh NN AL LN
e
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o
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f1 (ppm)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa/ DBE: min=-1.5 max =50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

482 formula(e) evaluated with 38 results within limits (up to 50 closest results for each mass)
Elements Used:

C: 0-23 H: 0-16 N: 0-1 0:0-3 F:041

Waters GCT Premier

o8
20170950 486 (8.102) Crm (486-(126+144 TOF MS El
(8.102)Cem (486-( ) s NS

100
%
T i ™ 1123
356.1057 Saang
T7.0387 83,0550 208.0534 239.0661 342.0898 N——
Rl I R A I T P W I Wil vl ool T | 0
40 50 60 70 80 20 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
373.1115 100.00 373.1114 0.1 0.3 16.0 601.1 C23 H16 N 03 F
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4.2 Copies of the spectra for Scheme 2
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C-2'and C-6'
< 5% deuteration

N

Cc-7
38% deuteration

D

D
O-N
A\
® { Mo

im-d

O:N

1073

80 7.9 7.8

8.1
f1 (ppm)

Nmo....v

YOI'L

09e L’

'y
oTl'y

Lyl
oLy

—

188°L

€06°L

1908 -
mmc.m.\

9sT'8

097’8

LLT8

1878

LOS'8

1eg

=£0T

=10T
=001
=860
-290

-1.0

=0.5

0.0

2.0

4.5 4.0 3.5 3.0 2.5

5.0

9.0

9.5

1 (ppm)

'H NMR spectra for Scheme 2D

62



o-N

A
O OEt

s}
im-d

®

c-7
14% deuteration

C-2'and C-6'
< 5% deuteration

~

Por'l
18¢°1
6ot'l

—

€l
1€y —
wE,vv

It

_cc.mw\. =

[ &
T
¢
-
Le
=70°EL"
=
-
.=
=907 ~
L=
-
]
=907 [
=107|
’S.H o
=001
—98'0F =
-
o
re

'"H NMR spectra for Scheme 2E

D
o-N
A
O O OEt

< 5% deuteration

e
2
=
Jm
51
©3
°
IS4

s}
im-d

[ T/.

08%°[
Lol 7

=00°¢

=E0T

=10T

B66'1
=00°1
=660
-0£0

T
3.5

4.0

4.5

6.0 5.5 5.

6.5

1 (ppm)

'"H NMR spectra for Scheme 2F

63



mmé._./.

08F°1
86" _.\

19% deuteration

W0'L,
VRS
0977

Cc-7
< 5% deuteration

(418 5
671F —
LYY
POt

188°L
8L
6L
19084k ==
£808~\_~
SsT'8
09T'8
LLT8
1828
9088
1158

S
o
=90°€ |2
w
L2
FLT|
-
=2
=
L=
Fwi |-
A9l L=
001 | *
=00°1
960 L2
Lo

"H NMR spectra for Scheme 2G

64



