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General information

Unless otherwise stated, all reactions were carried out under an argon atmosphere, and all
commercially available reagents were used without further purification. 'H NMR and "*C NMR
were obtained at 400 MHz using Bruker AV400 spectrometer in CDCI; or de-DMSO solution with
TMS as the internal standard. Chemical shift values (8) are given in ppm. Multiplicity was
indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiple), dd (doublet of
doublet). Coupling constants were reported in Hertz (Hz). High-resolution mass Spectra were
conducted using an lonspec 7.0T spectrometer by ESI-FTICR technique. The melting points were
determined on an X-4 binocular microscope melting point apparatus (Beijing Tech Instruments
Co., Beijing, China) and were uncorrected.
General Synthetic Procedure for compound 11-1 to 11-20



10 ° 11 ®

11-1 R1=H, R2=H 11-11 R1=H, R2=4-OM9
11-2 R;=H, Ry=3-Cl 11-12 Ry=4"F, Ry=H

11-3 Ry=H, Ry=4-Cl 11-13 R,=5"-F, Ry=4-Cl
11-4 Ry=H, Ry=5-Cl 11-14 Ry=5"-F, Ry=H

11-5 Ry=H, R,=6-F 11-15 R{=5"Br, Ry=4-Cl
11-6 Ry=H, R,=4-F 11-16 R,=5"Br, Ry=H
11-7 Ry=H, Ry=5-F 11-17 R,=6'-OMe, R,=4-Cl
11-8 Ry=H, Ry=4-Br 11-18 R;=6-OMe, Ry=H

11-9 R1=H, R2=4-SOZM6 11-19 R1=5'-Me, R2=H
11-10 Ry=H, R=3-OMe  11-20 R;=4'-OMe, Ry=H

A mixture of 2'-hydroxyacetophenone (10.0 mmol) and 2-chlorobenzoyl chloride (15.0 mmol)
was stirred in dry pyridine (10 mL) at room temperature for 2 h. The reaction mixture was then
poured into a mixture of crushed ice (15 mL) and concentrated HCI (5 mL), extracted twice with
dichloromethane, washed three times with aqueous K,CO;, and then washed three times with
water. The solvent was removed under reduced pressure. The residue was recrystallized from
ethanol to give 2-acetylphenyl 2-chlorobenzoate 11-1 (2.52 g, 92%) as white solid. The rest of
compounds were prepared by the similar procedure to 11-1.

General Synthetic Procedure for compound 12-1 to 12-20

Cl
o)
// A 1. NaH (2.5 eq)
R2 —
o 2. methyl chloroformate
7\ DMF, 50 °C, 6 h
R1/_
11
12-1 R4=H, R,=H 12-11 R4=H, R,=4-OMe
12-2 R4=H, R,=3-CI 12-12 R4=7"-F, R,=H
12-3 R4=H, Ry=4-Cl 12-13 R4=6"-F, R,=4-ClI
12-4 R4=H, R,=5-CI 12-14 R4=6"-F, R,=H
12-5 R4=H, R,=6-F 12-15 R4=6"-Br, R,=4-ClI
12-6 R1=H, Ry=4-F 12-16 R4=6"-Br, Ry=H
12-7 R4=H, Ry=5-F 12-17 R4=5-OMe, R,=4-ClI
12-8 R4=H, R,=4-Br 12-18 R4=5"-OMe, R,=H

12-9 R4=H, R,=4-SO,Me  12-19 R4=6"-Me, Ry,=H
12-10 R4=H, R,=3-OMe 12-20 R4=7'-OMe, R,=H
To a solution of 2-acetylphenyl 2-chlorobenzoate 11-1 (5.0 mmol) in DMF (10 mL), NaH (12.5
mmol) were added and stirred for 2 h at 50 °C. Then, methyl chloroformate (5.5 mmol) was added
to above solution and the mixture was stirred for 4 hours at 50 °C. After the reaction complete
(TLC monitor), the above mixture was poured into a mixture of crushed ice (15 mL) and
concentrated HCI (5 mL). White solid was precipitated. The formed precipitate was filtered,
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washed with cold ethanol (3 x 10 mL) and then dried in vacuum to provide white solid 12-1 (0.92
g, 61 %). The rest of compounds were prepared by the similar procedure to 12-1.
General Synthetic Procedure for compound 13-1 to 13-20

KsPO,
DMF, 1500

13-1 Ry=H, Ry=H 13-11 R4=H, Ry=4-OMe

13-2 Ry=H, R,=3-Cl 13-12 R4=7"-F, R,=H

13-3 R4=H, Ry=4-Cl 13-13 R4=6'-F, R,=4-Cl

13-4 Ry=H, R,=5-Cl 13-14 R4=6'-F, R,=H

13-5 Ry=H, R,=6-Cl 13-15 R4=6'-Br, R,=4-Cl

13-6 Ry=H, Ry=4-F 13-16 R4=6"-Br, R,=H

13-7 Ry=H, Ry=5-F 13-17 R4=5'-OMe, R,=4-Cl

13-8 Ry=H, Ry=4-Br 13-18 R4=5'-OMe, Ry=H

13-9 Ry=H, R,=4-SO,Me  13-19 R,=6-Me, R,=H
13-10 Ry=H, R,=3-OMe  13-20 R,=7-OMe, R,=H

To a solution of compound 12-1(1.0 mmol) in DMF (10 mL), potassium phosphate (1.0 mmol)
were added and heat to 150 [ for 2 h. After the reaction complete and cool down, the mixture was
pour into 30 mL ice water and yellow solid was precipitate. The formed precipitate was filtered,
washed with cold water (3 x 10 mL) and then dried in vacuum to give the natural product
frutinone A 13-1(247 mg, 94%). The rest of target compounds were prepared by the similar
procedure to 13-1.

Analytical Data for products 11-1 to 11-20:

Data for 11-1: white solid; yield 90 %; m.p. 53-55 [7J; "H NMR (400 MHz, CDCls) 6: 8.20 (d, J =
7.6 Hz, 1H), 7.89 (d, J = 7.7 Hz, 1H), 7.62 (t, J = 7.7 Hz, 1H), 7.59-7.49 (m, 2H), 7.47-7.37 (m,
2H), 7.30 (d, J = 8.2 Hz, 1H), 2.59 (s, 3H); °C NMR (100 MHz, CDCl3) &: 197.57, 163.81,
148.93, 134.45, 133.56, 133.27, 132.18, 131.12, 130.98, 130.37, 129.05, 126.87, 126.36, 123.95,
29.39; HRMS: calcd for C;sH;;ClO3 [MJrH]+ 275.0397, found 275.0467.
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Data for 11-2: white solid; yield 83 %; m.p. 95-96 [7J; "H NMR (400 MHz, CDCls) 6: 8.08 (d, J =
7.6 Hz, 1H), 7.90 (d, J = 7.7 Hz, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.46-7.35
(m, 2H), 7.30 (d, J = 8.4 Hz, 1H), 2.60 (s, 3H); >*C NMR (100 MHz, CDCls) &: 196.44, 162.46,
147.70, 133.67, 132.68, 132.67, 131.13, 130.81, 129.57, 129.48, 128.86, 126.37, 125.51, 122.87,
28.13; HRMS: calcd for C;sH;,Cl,03 [M+H]" 309.0007, found 309.0084.
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Data for 11-3: white solid; yield 93 %; m.p. 63-65 [7J; "H NMR (400 MHz, CDCls) 6: 8.15 (d, J =
8.4 Hz, 1H), 7.87 (d, J=7.7 Hz, 1H), 7.58 (t, J = 9.2 Hz, 1H), 7.54 (s, 1H), 7.39 (m, 2H), 7.25 (d,
J = 7.8 Hz, 1H), 2.56 (s, 3H); *C NMR (100 MHz, CDCls) &: 197.48, 163.00, 148.77, 139.12,
135.64, 133.68, 133.32, 131.17, 130.61, 130.53, 127.38, 127.31, 126.48, 123.97, 29.19; HRMS:
caled for CsH,CL03; [M+H]"309.0007, found 309.0083.
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Data for 11-4: white solid; yield 88 %; m.p. 104-106 [J; '"H NMR (400 MHz, CDCI3) 6: 8.19 (s,
1H), 7.91 (d, J=7.8 Hz, 1H), 7.63 (t, J = 7.8 Hz, 1H), 7.53-7.45 (m, 2H), 7.42 (t, J = 7.6 Hz, 1H),
7.28 (d, J = 7.8 Hz, 1H), 2.60 (s, 3H); *C NMR (100 MHz, CDCls) 8: 197.37, 162.69, 148.70,
133.74, 133.19, 132.92, 132.78, 132.36, 132.02, 130.58, 130.50, 130.31, 126.58, 123.91, 29.11;
HRMS: calcd for C;sH;(C1,03 [M+H]"309.0007, found 309.0084.
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Data for 11-5: white solid; yield 75 %; m.p. 70-71 [7; 'H NMR (400 MHz, CDCls) 6: 7.84 (dd, J =
7.8, 1.6 Hz, 1H), 7.60 (td, J = 8.0, 1.6 Hz, 1H), 7.50-7.29 (m, 4H), 7.15 (t, J = 8.7 Hz, 1H), 2.60 (s,
3H); °C NMR (100 MHz, CDCls) &: 197.56, 161.54, 159.01, 148.54, 133.34, 133.14 (d), 132.57
(d), 131.74, 130.12, 126.72, 126.00 (d), 123.45, 121.11 (d), 114.87 (d), 30.01. HRMS: calcd for
Ci5H,(CIFO; [M+H]"293.0303, found 293.0380.
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Data for 11-6: white solid; yield 89 %; m.p. 78-79 [1; "H NMR (400 MHz, CDCl3) 6: 8.27 (dd, J =
8.8 Hz, 6.2 Hz, 1H), 7.90 (d, J = 7.8 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.41 (t, J = 7.6 Hz, 1H),
7.32-7.24 (m, 2H), 7.15 (td, J = 8.8 Hz, 2.4 Hz, 1H), 2.59 (s, 3H); *C NMR (100 MHz, CDCl;) &:
197.50, 165.86, 163.09 (d), 148.83, 136.62 (d), 134.47 (d), 133.65, 130.70, 130.48, 126.43, 125.14,
123.99, 118.84 (d), 114.39 (d), 29.21; HRMS: calcd for C;sH;(CIFO; [M+H]" 293.0303, found
293.0380.



38000

7.606
7432
7413

Jr7394
7304
L-7.298
\7.284
7277

2
1
1
1
1
1
1
2588

B e e R 36000
F34000
32000
cl 30000
\ 0 28000
+26000
o 24000

F22000

Che F20000

: L1soco 18000

F16000
10000 F14000

12000
~5000

10000

o re0o0

[l
n

Ex e et
@ o o
o =1

o
—e oo Hig
| 82 8.0 7.8 7.6 74 72

F6000

4000

r2000

2
o

F-2000

095
0.98
1.00
207+
0.99=
3.00-

T T T T T T T T T T T T T T T T T T T T
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
F340

77360
77.042
76.724
29.209

320

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

f
L
§
}
{

300

o]
\ r280

L260
O
L240
CHs F220
L200
1180
L160
F1a0
L120
L100
L80

60

r20

r-20

21‘0 2[;0 19‘0 15‘50 1‘70 1(‘50 1&0 1“10 13‘0 12‘0 1&0 1[‘]0 9‘0 5;0 7‘0 6‘0 Sb 4‘0 3‘0 2‘0 1‘[] l;
Data for 11-7: light yellow solid; yield 84 %; m.p. 103-105 [1; "H NMR (400 MHz, CDCl3) &:
7.96-7.89 (m, 2H), 7.63 (t, J=7.7 Hz, 1H), 7.51 (dd, J = 8.8, 4.8 Hz, 2H), 7.43 (t, J = 7.6 Hz, 1H),
7.26 (m, 2H), 2.60 (s, 3H); °*C NMR (100 MHz, CDCls) &: 196.36, 161.72, 160.96, 158.49,
147.67, 132.71, 131.61 (d), 131.61 (d), 129.56, 128.49 (d), 125.53, 122.91, 119.49 (d), 118.14 (d),
28.09. HRMS: calcd for CsH;(CIFO; [M+H]"293.0303, found 293.0380.
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Data for 11-8: white solid; yield 88 %; m.p. 75-76 [J; "H NMR (400 MHz, CDCls) 6: 8.09 (d, J =
8.4 Hz, 1H), 7.90 (d, J = 7.8 Hz, 1H), 7.73 (s, 1H), 7.67-7.56 (m, 2H), 7.42 (t, J = 7.6 Hz, 1H),
7.28 (d, J = 7.7 Hz, 1H), 2.58 (s, 3H); *C NMR (100 MHz, CDCls) 8: 197.43, 163.13, 148.76,
135.61, 133.98, 133.68, 133.36, 130.60, 130.52, 130.27, 127.86, 127.33, 126.49, 123.96, 29.19;
HRMS: calcd for C;sH;(BrClO; [M+H]" 352.9502, found 352.9580.
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Data for 11-9: light yellow solid; yield 91 %; m.p. 103-105 [J; 'H NMR (400 MHz, CDCls) §: 8.40
(d, J=8.1 Hz, 1H), 8.12 (d, J = 1.3 Hz, 1H), 8.00 (dd, J = 8.1 Hz, 1.5 Hz, 1H), 7.94 (dd, J = 7.7
Hz, 1.1 Hz, 1H), 7.70-7.62 (m, 1H), 7.45 (t, J = 7.4 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 3.13 (s, 3H),
2.61 (s, 3H); °C NMR (100 MHz, CDCLy) 8: 197.47, 162.74, 148.52, 144.37, 135.35, 134.43,
134.02, 133.04, 130.86, 129.94, 129.88, 126.83, 125.65, 123.97, 44.39, 28.95; HRMS: calcd for
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C16H,3C105S [M+H]" 353.0172, found 353.0249.
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Data for 11-10: white solid; yield 83 %; m.p. 106-108 [7; "H NMR (400 MHz, CDCl3) 6: 7.89 (d, J
=17.7 Hz, 1H), 7.73 (d, J = 7.7 Hz, 1H), 7.62 (t, J = 7.7 Hz, 1H), 7.40 (t, J = 8.0 Hz, 2H), 7.32 (d,
J=8.1 Hz, 1H), 7.17 (d, J = 8.2 Hz, 1H), 3.98 (s, 3H), 2.59 (s, 3H); *C NMR (100 MHz, CDCls)
5: 196.57, 163.06, 154.81, 147.90, 132.51, 129.98, 129.29, 126.39, 125.33, 122.88, 122.08, 114.29,
55.58, 28.44; HRMS: calcd for C4H,3C104 [M+H]"305.0502, found 305.0579.
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Data for 11-11: white solid; yield 86 %; m.p. 110-111 [J; "H NMR (400 MHz, CDCl;) 6: 8.22 (d, J
= 8.8 Hz, 1H), 7.88 (dd, J="7.8, 1.5 Hz, 1H), 7.60 (td, J = 8.0, 1.6 Hz, 1H), 7.38 (td, J = 7.7, 0.9
Hz, 1H), 7.28 (d, J=2.7 Hz, 1H), 7.06 (d, J=2.5 Hz, 1H), 6.94 (dd, J = 8.8, 2.5 Hz, 1H), 3.90 (s,
1H), 2.57 (s, 1H); *C NMR (100 MHz, CDCl;) &: 197.68, 163.25, 163.21, 149.13, 136.94, 134.81,
134.29, 133.45, 131.19, 130.27, 126.16, 124.04, 120.32, 116.79, 112.85, 55.84, 29.57; HRMS:
caled for C4H,3C104 [M+H]"305.0502, found 305.0579.
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Data for 11-12: white solid; yield 91 %; m.p. 71-72 [J; "H NMR (400 MHz, CDCl5) 6: 8.19 (d, J =
7.6 Hz, 1H), 7.99-7.90 (m, 1H), 7.56 (s, 2H), 7.45 (t, J = 5.6 Hz, 1H), 7.12 (t, J = 7.2 Hz, 1H),
7.05 (d, J = 8.6 Hz, 1H), 2.57 (s, 3H); "*C NMR (100 MHz, CDCl;) &: 195.96, 166.32, 163.55 (d),
150.76 (d), 134.65, 133.55, 132.43 (d), 132.29, 131.39, 128.51, 127.31, 126.93, 113.56 (d), 111.99
(d), 29.37; HRMS: calced for C,sH,(CIFO; [M+H]"293.0303, found 293.0381.
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Data for 11-13: white solid; yield 89 %; m.p. 114-115 [7; 'H NMR (400 MHz, CDCl;) 6: 8.14 (d, J
= 8.5 Hz, 1H), 7.60-7.55 (m, 2H), 7.43 (dd, J = 8.5 Hz, 2.0 Hz, 1H), 7.33 (m, 1H), 7.26 (dd, J =
8.9 Hz, 4.7 Hz, 1H), 2.57 (s, 3H); *C NMR (100 MHz, CDCls) 8: 196.13, 163.00, 161.28, 158.82,
144.61, 139.39, 135.74, 133.28, 131.89, 131.29, 127.37, 126.99, 125.59 (d), 120.37 (d), 117.02 (d),
29.18; HRMS: calcd for C;sHoCL,FO3 [M+H]" 326.9913, found 326.9991.
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Data for 11-14: white solid; yield 86 %; m.p. 68-70 []; 'H NMR (400 MHz, CDCl3) 6: 8.17 (d, J =
8.1 Hz, 1H), 7.59-7.48 (m, 3H), 7.47-7.39 (m, 1H), 7.35-7.19 (m, 2H), 2.57 (s, 3H); *C NMR
(100 MHz, CDCls) &: 195.16, 162.75, 160.19, 157.73, 143.71, 133.48, 132.45, 131.12, 130.32,
127.60, 125.88, 124.53 (d), 119.23 (d), 115.78 (d), 28.32; HRMS: calcd for C,sH,,CIFO; [M+H]"
293.0303, found 293.0381.
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Data for 11-15: white solid; yield 90 %; m.p. 99-101 [1; "H NMR (400 MHz, CDCls) 6: 8.14 (d, J
= 8.5 Hz, 1H), 7.99 (d, J = 2.4 Hz, 1H), 7.72 (dd, J = 8.6, 2.4 Hz, 1H), 7.57 (d, J = 2.0 Hz, 1H),
7.43 (dd, J=8.5,2.0 Hz, 1H), 7.17 (d, J = 8.6 Hz, 1H), 2.57 (s, 1H); >*C NMR (100 MHz, CDCl;)
3:196.09, 162.66, 147.72, 139.46, 136.39, 135.78, 133.32, 133.24, 132.22, 131.31, 127.38, 126.86,
125.73, 119.59, 119.59, 29.22; HRMS: caled for C;sHoBrCLO; [M+H]" 386.9112, found
386.9189.
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Data for 11-16: light yellow solid; yield 87 %; m.p. 79-80 [J; "H NMR (400 MHz, CDCl,) é&:
8.18-8.13 (m, 1H), 7.98 (d, J = 2.4 Hz, 1H), 7.72 (dd, J = 8.6, 2.4 Hz, 1H), 7.56-7.53 (m, 2H),
7.44 (m, 1H), 7.19 (d, J = 8.6 Hz, 1H), 2.57 (s, 3H); °C NMR (100 MHz, CDCl3) &: 196.19,
163.46, 147.89, 136.28, 134.60, 133.56, 133.09, 132.56, 132.21, 131.39, 128.53, 126.93, 125.72,
119.49, 29.41; HRMS: calcd for C;sH;oBrClO; [M+H]"352.9502, found 352.9580.
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Data for 11-17: white solid; yield 83 %; m.p. 84-85 [7; 'H NMR (400 MHz, CDCl3) 6 7.98 (d, J =
8.4 Hz, 1H), 7.52 (d, J = 2.0 Hz, 1H), 7.45-7.31 (m, 1H), 6.94-6.79 (m, 2H), 3.90 (s, 3H), 2.53 (s,
3H); >C NMR (100 MHz, CDCls) &: 199.47, 161.80, 156.70, 146.47, 138.09, 134.51, 132.07,
130.30, 130.10, 126.20 (d), 123.10, 114.15, 108.12, 55.03, 30.76; HRMS: calcd for C;sH;,C1,04
[M+H]"339.0113, found 339.0113.
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Data for 11-18: white solid; yield 91 %; m.p. 64-65 [1; '"H NMR (400 MHz, CDCl;) 6: 8.28-7.82
(m, 1H), 7.53-7.47 (m, 2H), 7.46-7.37 (m, 2H), 6.90 (d, J = 8.3 Hz, 2H), 3.91 (s, 3H), 2.56 (s, 3H);
C NMR (100 MHz, CDCls) 8: 200.60, 163.66, 157.61, 147.57, 134.30, 133.25, 132.00, 131.22,
131.18, 128.90, 126.85, 124.35, 115.23, 109.04, 56.06, 31.80; HRMS: calcd for CicHi3C104
[M+H]"305.0502, found 305.0579.
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Data for 11-19: light yellow solid; yield 93 %; m.p. 80-81 [J; '"H NMR (400 MHz, CDCl;) &
8.23-8.11 (m, 1H), 7.68 (d, J = 1.5 Hz, 1H), 7.52 (m, 2H), 7.42 (m, 2H), 7.17 (d, J = 8.2 Hz, 1H),
2.57 (s, 3H), 2.45 (s, 3H); *C NMR (100 MHz, CDCls) &: 197.74, 164.03, 146.75, 136.20, 134.37,
134.14, 133.22, 132.13, 131.24, 130.77, 130.57, 129.16, 126.86, 123.63, 29.44, 20.91; HRMS:
caled for CH,3Cl0; [M+H]"289.0553, found 289.0624.
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Data for 11-20: white solid; yield 88.4%; m.p. 74-76 [1; "H NMR (400 MHz, CDCl;) &: 8.21 (dd,
J="7.8 Hz, 1.0 Hz, 1H), 7.88 (d, J = 8.8 Hz, 1H), 7.49 (m, 1H), 7.43-7.35 (m, 2H), 6.87 (dd, J =
8.8 Hz, 2.5 Hz, 1H), 6.75 (d, J = 2.5 Hz, 1H), 3.87 (s, 3H), 2.52 (s, 3H); *C NMR (100 MHz,
CDCl3) 8 195.73, 163.85, 163.68, 151.22, 134.44, 133.24, 132.62, 132.34, 131.23, 129.06, 126.87,
123.12, 111.98, 109.43, 55.81, 29.03; HRMS: calcd for C;¢H3Cl04 [M+H]" 305.0502, found
305.0581.
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Analytical Data for products 12-1 to 12-20:

Data for 12-1M": white solid; yield 61%; m.p. 126-127 [1; "H NMR (400 MHz, CDCl5) &: 8.13 (dd,
J=18.0 Hz, 1.4 Hz, 1H), 7.72 (m, 1H), 7.45-7.41 (m, 2H), 7.40-7.36 (m, 2H), 7.33-7.30 (m, 2H);
C NMR (100 MHz, CDCls) 8: 200.02, 177.97, 155.36, 138.70, 136.55, 131.19, 130.14, 129.50,
127.20, 126.89, 125.72, 124.58, 117.30, 114.94, 102.19; HRMS: calcd for C;cHoClO, [M+H]"
301.0189, found 301.0261.
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Data for 12-2: light yellow solid; yield 68.0%; m.p. 154-156 [1; "H NMR (400 MHz, CDCl;) 6:
8.16 (d,J=7.8 Hz, 1H), 7.77 (t, J = 7.7 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.42 (t, J = 7.5 Hz, 1H),
7.36 (t, J = 7.8 Hz, 2H), 7.23 (d, J = 7.4 Hz, 1H); >C NMR (100 MHz, CDCl5) &: 199.02, 178.12,
158.57, 155.42, 140.72, 136.80, 133.33, 131.62, 128.43, 127.81, 125.75, 124.97, 124.69, 117.35,
114.77, 101.88; HRMS: calcd for C;¢HgC1,0,4 [M+H]" 334.9800, found 334.9872.

24



o [=] o o o o o o o o o =] o =] S oo oo oo o o 9o 0o GO o 0O G O O O a o
=1 =] =] =1 o =1 =1 o o =] =1 = =3 o a = R R = S S == S = S = S S = S == = S = S = S - S o= SR = S o= SR = S = S = a o
o w (=] w o w w (=] w o L (=) (=] uy (= =) o < o~ o o w < ~ (=} o o < o (=] (=] (=] = (=] ~ =
R,.8 8 8 8 § § 8 8 & § 4 3 8B o 4 N, O, Guiap ety SRS S LR B PG g 8 B e T
— 2
wn
o
=)
=
wn E
ET9T— b
o)
~
=] el
288828 8 2 o
o o o o o O -
S I P W R s PR
4 =
mmm.ﬁ% |~
mmm.h/ T%A ™~ L7 -TA
95E4-L 0d o o %D.RW
SLEL-E e N CRELL
BEL s 9
BIY YL ﬂ | &
9E¥L &w ™ %
£8sL < i
s Feol. @ 733101 — ===}
BYL L o CLLPTT
8944 o w Sﬁ:/
[« J mma.vmj/ ——
(%) . S ——
PS8~ ; n [CEEHCL
T8 ool M ESLSCL e
o ms.hﬂw ———
: S gepRel yi —
81z :fﬂ\ —_—
9ET'L 9 mmm.mﬂ\ )
iy mow.wﬂ\
WMMMJ PR
mhm.L woor | T OTFSST~- —
35 ¢ e 895851 — o=y
66E L REOTIL i
4 : - ™~
stvif ot
mM.“m.,Tﬂ ./J.mo.ﬁ 2
mom.tﬁ. _ =001 TET8L1— —
IS 2 o 4
mmm& ©
804 - _
wmﬁ.w_ ° O % .
pe1ed TT066T ———
o [=} % [}
2
=7\ g =
g
=

11.0

180 180 170 1e0 150 140 130 120 110 100 90 80 70O 60 50 40 30 20 10

220 210 200

240 230

25



x10 1 |+*ESI Scan (1.030-1.323 min, 19 scans) Frag=175.0V PT-40.d Subtract (2)

334.9872

9.5 (M+H)+
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6.5 1
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3.54

2.5
378.9494

2 356.9699

|1 L

1.5

372.9391
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ounts (%) vs. Mass-to-Charge (m/z.

Data for 12-3 ' pale yellow solid; yield 70%; m.p. 186-187 [I; "H NMR (400 MHz, CDCl;) &:
8.12 (dd, J = 8.0, 1.5 Hz, 1H), 7.77-7.69 (m, 1H), 7.44 (d, J =1.9 Hz, 1H), 7.41-7.29 (m, 3H),
7.28-7.23 (m, 1H); >C NMR (100 MHz, CDCl;) &: 198.99, 177.97, 158.69, 155.37, 137.20,
136.75, 136.62, 131.21, 129.52, 128.25, 127.34, 125.74, 124.68, 117.32, 114.78, 102.12; HRMS:

+
calcd for C;sHgC1,04 [M+H]" 334.9800, found 334.9878.
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x10 2 | +ES| Scan (0.856-1.181 min, 21 scans) Frag=175.0V PT-18.d Subtract (2)
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Data for 12-4: pale yellow solid; yield 64%; m.p. 246-249 [1; "H NMR (400 MHz, CDCI;) &: 8.15
(dd, J = 8.0 Hz, 1.5 Hz, 1H), 7.80-7.73 (m, 1H), 7.45-7.37 (m, 3H), 7.37-7.30 (m, 2H); >C NMR
(100 MHz, CDCl;) &: 198.40, 177.98, 158.58, 155.41, 139.95, 136.83, 132.95, 131.02, 130.66,
128.46, 127.14, 125.76, 124.70, 117.34, 114.71, 102.00; HRMS: calcd for C;sHgCl,O4 [M+H]"
334.9800, found 334.9873.
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x10 2 [*+*ESI Scan (0.977-1.221 min, 16 scans) Frag=175.0V PT41.d Subtract (2)

334.9873
1 (M+H)+
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Counts (%) vs. Mass-to-Charge (m/z)
Data for 12-5: pale yellow solid; yield 38%; m.p. 143-144 [J; "H NMR (400 MHz, CDCI;) o: 8.16
(d, J=7.9 Hz, 1H), 7.76 (t, J = 7.8 Hz, 1H), 7.40 (dd, J = 14.4 Hz, 7.9 Hz, 2H), 7.33 (d, J = 8.4
Hz, 1H), 7.28 (d, J = 7.9 Hz, 1H), 7.11 (t, J = 8.6 Hz, 1H); *C NMR (100 MHz, CDCLy) 5: 194.63,
177.06, 158.89, 157.41, 156.40, 154.39, 135.78, 130.24 (d), 129.83 (d), 124.74, 124.30 (d), 123.63,
116.29, 113.72, 113.20 (d), 101.50; HRMS: calcd for C;HsCIFO, [M+H]" 319.0095, found
319.0165.
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x10 1 |+ESI Scan (0.950-1.340 min, 25 scans) Frag=175.0V PT-67.d Subtract (2)
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Data for 12-6: pale yellow solid; yield 71%; m.p. 174-176 [J; "H NMR (400 MHz, CDCl,) o: 8.15
(d, J=8.0 Hz, 1H), 7.75 (t, J = 7.8 Hz, 1H), 7.42-7.33 (m, 3H), 7.21 (dd, J = 8.5Hz, 2.0 Hz, 1H),
7.14-7.09 (td, J = 8.3Hz, 2.1Hz, 1H); °*C NMR (100 MHz, CDCls) &: 199.04, 177.95, 164.53,
162.01, 158.73, 155.35, 136.68, 135.03 (d), 131.79 (d), 129.00 (d), 125.73, 124.64, 117.26 (d),
114.83, 114.37 (d), 102.19; HRMS: calcd for C,sHgCIFO, [M+H]" 319.0095, found 319.0165.
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x10 1 | +ESI Scan (0.888-1.521 min, 40 scans) Frag=175.0V PT20.d Subtract (2)
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Data for 12-7: pale yellow solid; yield 69%; m.p. 176-178 [J; "H NMR (400 MHz, CDCl,) o: 8.15
(d, J=8.0 Hz, 1H), 7.76 (t, J = 7.8 Hz, 1H), 7.41 (m, 2H), 7.34 (d, J = 8.4 Hz, 1H), 7.14 (td, J =
8.4 Hz, 2.7 Hz, 1H), 7.06 (dd, J = 7.9 Hz, 2.7 Hz, 1H); °C NMR (100 MHz, CDCl;) &: 198.45,
178.00, 162.36, 159.89, 158.56, 155.42, 140.02 (d), 136.79, 131.01 (d), 125.74, 125.11 (d), 124.68,
118.08 (d), 117.34, 114.52 (d), 101.97; HRMS: calcd for C;¢HgCIFO, [M+H]" 319.0095, found
319.0165.
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x10 2 | +ESI Scan (0.935-1.422 min, 31 scans) Frag=175.0V PT-64.d Subtract (2)

319.0165
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Data for 12-8: pale yellow solid; yield 66%; m.p. 183-185 [1; 'H NMR (400 MHz, CDCls) &: 8.12
(dd, J=8.0 Hz, 1.4 Hz, 1H), 7.77-7.69 (m, 1H), 7.60 (d, J = 1.7 Hz, 1H), 7.51 (dd, J=8.2 Hz, 1.7
Hz, 1H), 7.38 (dd, J = 11.3 Hz, 4.0 Hz, 1H), 7.32 (d, J = 8.4 Hz, 1H), 7.19 (d, J = 8.2 Hz, 1H); “*C
NMR (100 MHz, CDCls) 6: 199.03, 177.98, 158.70, 155.36, 137.65, 136.78, 132.26, 131.23,
130.23, 128.38, 125.75, 124.70, 124.52, 117.33, 114.77, 102.09; HRMS: calcd for C,sHsBrClO,4
[M+H]" 378.9294, found 378.9361.
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x10 1 |+ESI Scan (0.916-1.322 min, 26 scans) Frag=175.0V PT-33.d Subtract (2)
380.9343
9.5 (M+H)+
=]
85
8
378.9361
7.8 (M+H)+
7
6.5 4
6
5.5
5
4.5
4
3.5
3
382.9322
2.5 (M+H)+
2
1.5
1
Q.5
ol - . . , . ; N . ; : L !
368 370 372 374 376 380 382 384 386 388 390 392 394 396 398

378
Counts (%) vs. Mass-to-Charge (m/z)

Data for 12-9: pale yellow solid; yield 72%; m.p. 223-225 [7; '"H NMR (400 MHz, CDCl,) 6:
16.25 (s, 1H), 8.17 (d, J = 7.4 Hz, 1H), 8.04 (s, 1H), 7.96 (d, J = 7.2 Hz, 1H), 7.79 (t, J = 7.3 Hz,
1H), 7.51 (d, J = 7.7 Hz, 1H), 7.43 (t, J = 7.5 Hz, 1H), 7.35 (d, J = 8.2 Hz, 1H), 3.15 (s, 3H); °C
NMR (100 MHz, CDCl;) &: 198.28, 178.17, 158.75, 155.45, 143.77, 142.60, 137.16, 131.39,
128.53, 127.92, 126.03, 125.85, 124.92, 117.42, 114.58, 101.84, 44.54; HRMS: calcd for
C17H,1C104S [M+H]" 378.9965, found 379.0041.
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x10 1 |*ESI Scan (0.971-1.279 min, 20 scans) Frag=175.0V PT-24.d Subtract (2)
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7.25] (M+H)+

6.75 |
6.25 |
5.75 |
5.25
4.75
a5
4.25
3.75 |
3.25 |
3] 381.0015
2.751 (M+H)+
2.25
1.751
1.25
0.75
0.5
0.25 \
° A

372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393
Counts (%) vs. Mass-to-Charge (m/z)

Data for 12-10: pale yellow solid; yield 47%; m.p. 152-155 [J; "H NMR (400 MHz, CDCls) 6:
8.05 (d, J=7.8 Hz, 1H), 7.64 (t,J = 7.8 Hz, 1H), 7.34-7.17 (m, 3H), 6.96 (d, J = 8.2 Hz, 1H), 6.83
(d, J=17.6 Hz, 1H), 3.86 (s, 3H); "*C NMR (100 MHz, CDCl;) &: 199.89, 177.98, 158.48, 155.40,
154.95, 140.14, 136.52, 127.91, 125.70, 124.53, 118.52, 118.46, 117.28, 114.94, 113.24, 102.16,
77.38,77.07, 76.75, 56.35; HRMS: calcd for C;7H;;C105 [M+H]" 331.0295, found 331.0370.
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«10 1 [+ESI Scan (1.039-1.412 min, 24 scans) Frag=175.0V PT-66.d Subtract (2)
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Data for 12-11: light yellow solid; yield 56%; m.p. 195-197 [; '"H NMR (400 MHz, CDCl;) :
8.04 (d,J=7.4 Hz, 1H), 7.64 (t,J= 7.3 Hz, 1H), 7.35-7.22 (m, 3H), 6.89 (d, J = 2.1 Hz, 1H), 6.82
(dd, J = 8.5, 2.1 Hz, 1H), 3.78 (s, 3H); °C NMR (100 MHz, CDCls) &: 199.30, 177.70, 161.73,
158.89, 155.27, 136.29, 132.14, 130.92, 129.39, 125.65, 124.46, 117.22, 115.12, 112.79, 102.43,
55.66; HRMS: calcd for C;;H;,C105 [M+H]" 331.0295, found 331.0372.
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x10 1
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9.5 (M+

+ESI| Scan (0.942-1.348 min, 26 scans) Frag=175.0V PT-65.d Subtract (2)

(0372
H)+
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1.5 353.0186
1
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o _ N
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© Couta (o6 v Mhass-Sharge G
Data for 12-12: light yellow solid; yield 62%; m.p. 148-150 [1; '"H NMR (400 MHz, CDCl;) :
8.17 (dd, J = 8.7 Hz, 6.1 Hz, 1H), 7.46 (d, J = 3.2 Hz, 2H), 7.44-7.37 (m, 1H), 7.34 (d,J= 7.1 Hz,
1H), 7.13 (td, J = 8.6 Hz, 2.1 Hz, 1H), 7.04 (dd, J = 8.9 Hz, 2.0 Hz, 1H); >C NMR (100 MHz,
CDCl;) 8: 199.91, 177.48, 168.90, 166.32, 158.25, 157.00 (d), 138.44, 131.25, 130.18, 129.51,
128.18 (d), 127.04 (d), 113.20 (d), 111.67, 104.72 (d), 101.43; HRMS: calcd for C,sHsCIFO4

[M+H]"319.0095, found 319.0166.
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x10 1 |+ES! Scan (0.851-1.208 min, 23 scans) Frag=175.0V PT-39.d Subtract (2)
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Data for 12-13: light yellow solid; yield 66%; m.p. 137-139 [7; "H NMR (400 MHz, CDCIl3) &:
8.17 (dd, J = 8.9 Hz, 6.0 Hz, 1H), 7.47 (d, J = 1.8 Hz, 1H), 7.38 (dd, J = 8.2 Hz, 1.9 Hz, 1H), 7.28
(s, 1H), 7.14 (td, J = 8.5 Hz, 2.3 Hz, 1H), 7.05 (dd, J = 8.9 Hz, 2.3 Hz, 1H); *C NMR (100 MHz,
CDCl3) 8: 199.04, 177.09, 160.03, 158.42, 157.58, 151.53, 136.87, 131.26, 129.56, 128.31, 127.40,
124.52 (d), 119.22 (d), 115.69 (d), 110.98 (d), 102.31; HRMS: calcd for CsH,CLFO, [M+H]"
352.9705, found 352.9786.
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+ESI| Scan (0.778-1.135 min, 23 scans) Frag=175.0V PT-31.d Subtract (2)

6. 352.9786
(M+H)+

S I 1 L ;”H [ .‘ln

315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400
Counts (%) vs. Mass-to-Charge (m/z)

o2 kl ] l

Data for 12-14: pale yellow solid; yield 70%; m.p. 140-142 [J; '"H NMR (400 MHz, CDCls) &:
7.80 (dd, J = 7.8 Hz, 3.0 Hz, 1H), 7.49-7.43 (m, 3H), 7.42-7.38 (m, 1H), 7.36-7.31 (m, 2H); *C
NMR (100 MHz, CDCl3) &: 200.08, 177.09, 159.98, 158.34, 157.53, 151.55, 138.41, 131.37,
130.19, 129.52, 127.09 (d), 124.28 (d), 119.16 (d), 115.86, 111.06, 110.81, 102.37, 77.36, 77.05,
76.73; HRMS: calcd for CsH;CIFOy4 [M+H]+ 319.0095, found 319.0167.
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x10 1 |*ESI Scan (0.873-1.279 min, 26 scans) Frag=175.0V PT-38.d Subtract (2)
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Data for 12-15: pale yellow solid; yield 68%; m.p. 221-223 [1; '"H NMR (400 MHz, CDCl;) :
8.23 (d, J=2.4 Hz, 1H), 7.80 (dd, J = 8.8 Hz, 2.4 Hz, 1H), 7.45 (d, J = 1.8 Hz, 1H), 7.37 (dd, J =
8.2 Hz, 1.8 Hz, 1H), 7.24 (dd, m, 2H); >C NMR (100 MHz, CDCls) &: 199.00, 176.73, 158.07,
154.14, 139.42, 136.91, 136.82, 131.26, 129.57, 128.32, 128.07, 127.40, 119.11, 117.51, 116.31,
102.34; HRMS: calcd for C;¢H;BrCL,0, [M+H]" 411.8905, found 412.8976.
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x10 2 |*+ESI| Scan (0.518-1.411 min, 56 scans) Frag=175.0V PT-43.d Subtract (2)
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Data for 12-16: pale yellow solid; yield 64%; m.p. 159-160 [J; "H NMR (400 MHz, CDCls) 6:
8.26 (d,J=1.9 Hz, 1H), 7.82 (dd, J = 8.8 Hz, 2.0 Hz, 1H), 7.46 (d, J=3.7 Hz, 2H), 7.44-7.37 (m,
1H), 7.34 (d, J = 7.4 Hz, 1H), 7.23 (d, J = 8.8 Hz, 1H); °*C NMR (100 MHz, CDCl3) &: 200.01,
176.74, 158.05, 154.16, 139.21, 138.33, 131.39, 130.21, 129.52, 128.06, 127.28, 126.91, 119.08,
117.38, 116.49, 102.41; HRMS: calcd for C;¢HsBrClO, [M+H]"378.9294, found 378.9358.
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x10 1 | +ESI Scan (1.072-1.365 min, 19 scans) Frag=175.0V PT-36.d Subtract (2)
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Data for 12-17 : pale yellow solid; yield 59%; m.p. 176-179 [1; 'H NMR (400 MHz, CDCl5) :
7.65 (t, J = 8.4 Hz, 1H), 7.46 (d, J = 1.6 Hz, 1H), 7.37 (dd, J = 8.2 Hz, 1.6 Hz, 1H), 7.28 (s, 1H),
6.92 (d, J = 8.3 Hz, 1H), 6.83 (d, J = 8.5 Hz, 1H), 4.05 (s, 3H); °C NMR (100 MHz, CDCl;) §:
197.27, 179.43, 159.63, 157.52, 155.93, 136.34, 136.17, 135.32, 130.14, 128.45, 127.19, 126.25,
108.71, 105.66, 104.20, 100.27, 55.64; HRMS: calcd for Cj7;H,oCL,0s [M+H]" 364.9905, found
364.9980.
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x10 2 | +ESI Scan (1.606-1.866 min, 17 scans) Frag=175.0V PT-28.d Subtract (2}
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Data for 12-18: pale yellow solid; yield 50%; m.p. 208-211 [1; 'H NMR (400 MHz, CDCl;) :
7.62 (t,J = 8.4 Hz, 1H), 7.45-7.34 (m, 3H), 7.31 (dd, J= 6.8 Hz, 1.8 Hz, 1H), 6.90 (dd, J = 8.4 Hz,
0.7 Hz, 1H), 6.81 (d, J = 8.4 Hz, 1H), 4.04 (s, 3H); °C NMR (100 MHz, CDCl;) &: 199.38,
180.51, 160.59, 158.55, 156.97, 138.79, 137.04, 130.97, 130.09, 129.45, 127.19, 126.85, 109.74,
106.59, 105.32, 101.35, 56.67; HRMS: calcd for C;7H;¢ClOs [M+H]" 331.0295, found 331.0368.
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x10 2 |*+*ESI Scan (1.440-1.634 min, 13 scans) Frag=175.0V PT-34.d Subtract
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Data for 12-19: light yellow solid; yield 55%; m.p. 177-179 [J; "H NMR (400 MHz, CDCl3) &:
7.92 (d, J=1.1 Hz, 1H), 7.54 (dd, J = 8.5 Hz, 2.1 Hz, 1H), 7.47-7.43 (m, 2H), 7.42-7.37 (m, 1H),
7.36 -7.32 (m, 1H), 7.22 (d, J = 8.5 Hz, 1H), 2.48 (s, 3H).; *C NMR (100 MHz, CDCl;) &: 200.01,
178.01, 158.86, 153.62, 138.81, 137.75, 134.47, 131.08, 130.14, 129.47, 127.19, 126.84,S 125.08,
117.06, 114.57, 102.16, 20.83; HRMS: calcd for C;H;,Cl104 [M+H]" 315.0346, found 315.0421.

50



(=] [=] o = [=] (=] [=] o [=] o o) [=] [=) [=] =]
o (=] o (=] o o (=} o o e (=} [=} o o o (=] [=] o =]
(=] (=] (=1 (=1 (=] Q m e} (=] e o (=} (=1 (=] (=} (=] [=] o =1 (=] o (=] (=] (=] (=] [=] (=] (=] (=1 (=] (=] (=]
o i ~ o o =} o~ (=] == {¥=] bl ~ o (=] (=] o (=) ~ o w (=] w o w (=] [¥e) o wr (=] w (=] o
B I I O O LI B D - . IO O ; A N AP B OO U S R O . . I
(=]
= =
n
P
058°02— -
o
—
"
-
=
~
0z — - =9z | 9
e
® o Lplel
m m m mmo.RW
2 R =] o i EBELL
£1T4
mmm‘m/ e o
et =y~ ®
omm.mw. T r EPTZOT—
zses =107 2 cesvin
00V L7 = Woﬁ- ~ mmo.h:/
Ele =M el 5 Ro.mﬁ/
€1z igve == 907 & g9mezT
SET L Thtd e M 96T LTT
vEz L ivyi w BLYBETAS Z
DEEL 4 s r R a1
PEEL 55174 [ o 822\
IPEL DESL Lo 2 9BFPET
0seL sE5¢ 1L SBLLET
581 6162 —= 007 ., SBLEED
84E 11 1264 = S 00YEST—
SBE LT zegesT—
€654 Ll
J zo1 b 2
00 £ MSA
s ool
IR 5 HEOT [~ gogres1— - .
=] 301 =]
ey S| e
Leviq @
Tt i o o o
I i
e r —
z5rL a5 \ PZO00Z "
S5 & o &
99v¢ g
0ES L
5E5s
1854 ]
155
6I6L Q )
126L e ]

110 100

80 70 60 50 40 30 20 10

20

1%0 180 170 160 150 140 130 120

200

40 230 220 210

51



x10 1 |+ESI Scan (1.049-1.244 min, 13 scans) Frag=175.0V PT-37.d Subtract (2)

315.p421
9.5 (M+H)+

)
8.5
84
7.5
74
6.5
6
5.5
54
4.5
4
3.5
34
2.5
2]
151 337.0238

b 359.0061

Loy i lll I.l

315 320 325 330 335 340 345 350 355 360
Counts (%) vs. Mass-to-Charge (m/z)

0.5 J
]

200 295 300 305 310

Data for 12-20: white solid; yield 52%; m.p. 204-206 [1; "H NMR (400 MHz, CDCl3) o: 8.04 (d, J
= 8.9 Hz, 1H), 7.48-7.36 (m, 3H), 7.35-7.31 (m, 1H), 6.94 (dd, J = 8.9 Hz, 2.4 Hz, 1H), 6.77 (d, J
= 2.3 Hz, 1H), 3.94 (s, 3H); *C NMR (100 MHz, CDCl3) &: 199.50, 177.92, 166.80, 159.03,
157.84, 138.92, 130.91, 130.10, 129.45, 127.15, 127.12, 126.82, 113.63, 107.95, 100.50, 100.44,
56.11; HRMS: calcd for Ci7H;;C10s [M-H] 329.0295, found 329.0218.
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Analytical Data for products 13-1 to 13-20:

Data for 13-1 2! white solid; yield 94%; m.p. 240-242 ‘C; '"H NMR (400 MHz, CDCl) &: 8.37

(dd, J=7.9 Hz, 1.6 Hz, 1H), 8.23 (dd, J = 8.0 Hz, 1.5 Hz, 1H), 7.83-7.71 (m, 2H), 7.64 (d, J = 8.3
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Hz, 1H), 7.56-7.50 (m, 1H), 7.49-7.40 (m, 2H); *C NMR (100 MHz, CDCl;) &: 173.00, 164.97,

l

117.44

l

126.96, 126.62, 124.79, 124.52, 124.19, 117.79

]

156.29, 154.40, 154.30, 135.57, 134.79

113.25, 105.11; HRMS: calcd for C6HgO,4 [M+H]" 265.0423, found 265.0498.
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Sample Na
Inj Vol

Data Filename  DD-01.d

x10 2

1
0.95
0.9
0.85+1
0.8
0.75
0.7 1
0.65-
0.6
0.551
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

me Al Position P1-Al Name
-1 InjPosition SampleType Sample
ACQ Method chen-ms.m Commant

User Name
IRM Calibration Status Some Ions Missed
Acquired Time 3/19/2015 9:05:31 AM

+ESI| Scan (2,167-2.346 min, 12 scans) Frag=175.0v DD-01.d Subtract

265.0498
(M+H)+

L 287.0309

X

0
80

100 120 140 160 180 200 220 240 260 280 300

Counts (%) vs. Mass-to-Charge (m/z)

320 340 360 380 400 420 440 460 480

Data for 13-2: white solid; yield 90%; m.p. 294-296 [1; 'H NMR (400 MHz, DMSO) o: 8.18 (d, J
=7.7 Hz, 1H), 8.07 (d, J = 7.9 Hz, 2H), 7.90 (t, J = 7.6 Hz, 1H), 7.58 (t, J = 7.9 Hz, 2H), 7.53 (d,
J = 8.4 Hz, 1H); >*C NMR (100 MHz, DMSO) &: 171.78, 164.44, 155.20, 153.71, 149.49, 136.04,
134.97, 126.92, 125.46, 125.17, 124.58, 123.98, 122.03, 116.97, 112.98, 104.76; HRMS: calcd for
C16H,C104 [M+H]"299.0033, found 299.0110.
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Sample Name A3 Paosition P1-A3 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename DD-07.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 8:53:58 AM

%10 2 | *ESI Scan (1.227-1.568 min, 22 scans) Frag=175.0V DD-07.d Subtract (2)
2 299.0110

(M+H)+
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.64
0.55
0.5+
0.45
0.4
0.354
0.34
0.25
02 320.9935
0.15 I
0.1

0.05

o | . .
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-3: white solid; yield 96%; m.p. > 300 [J; "H NMR (400 MHz, DMSO) 8: 8.30 (d, J =
7.8 Hz, 1H), 8.18-8.07 (m, 2H), 7.89 (t, J = 7.7 Hz, 1H), 7.65 (d, J = 8.5 Hz, 1H), 7.55 (dd, J =
19.2 Hz, 8.0 Hz, 2H); *C NMR (100 MHz, DMSO) &: 172.40, 165.52, 155.91, 154.88, 154.26,
139.70, 136.44, 127.94, 127.46, 125.42, 124.95, 123.48, 119.06, 117.40, 113.63, 105.50; HRMS:
caled for C4H,Cl104 [M+Na]"321.0033, found 320.9928.

56



o =] = o o =) =) e} =} o o =] =} a = =} o
=] S =] =1 =] = =] =] =1 =] =] =1 =1 o = =) o = =1 =] = o = = o o o =1 =) .
< ™~ o =] o o [=) 0 ) < o~ o (=) (=) (=3 o ~ = o o (=] (=] (=] (=] (=] (=] o £ ~—
P2 2. 8. 56 8 8 &4 F 0 2. P FE I S8 3 i .7 8§ & R & & ¥ & _F 4 i
o
=]
| v
(=]
&
M
)
T £BEBE
. gsse
R voget
e ¢
_— ) | v | TZZOF
e ™ quoq%
2c90p
2
=
| v
s g g J “
(=] (=} (=1
Lis] o~ —
: ;i : | o
-+
.
<
L 2
Ly
L
Fg
| o TRt
s mmm.h:/
mmo.m:/
) -3 ESEPTT
L5t mmimﬁ/
BES, | o eoreei-t -
395, NV i g
585 L
WMN.M preT [ opresi—
Rin '6ET—
028 i~ Tmm.o LBTBET
sagy Sl e
Shets ﬂww.ﬁ .
fins Foot [, sezesty
zeTe ©  SeEvsi—
e _ 806551
¥6T8 "o —
b 525591 o
© LY zopza-R o
(=]
B o
a
w
Fo
—

1.0

180 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

00

57



Varian ProMALDI
File: 5-02_MALDI frans

3121240

218.0433
|

320.0028

3220800

321.8082

323.0020

Date:  08-DEC-2014
Time: 10:28:-31
Scale: 211436

Mode:  Positive
Seans: 1

335.0670

TT [ T T 17T 3{0‘ LI L

T
315

[— .
LI LA
35
Mass/Charpe

" - PP R |
T T [ T 171 Igéul T T T [T 1T 11 3£5| LI B B I

Data for 13-4: white solid; yield 91%; m.p.> 300 [1; 'H NMR (400 MHz, DMSO) 6: 8.36 (d, J =
7.6 Hz, 1H), 8.09 (s, 1H), 8.01 (s, 2H), 7.91 (t, J = 7.8 Hz, 1H), 7.57 (m, 2H); HRMS: calcd for
C16H,Cl04 [M+Na]"321.0033, found 320.9928.
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Sample Name A4 Position P1-A4 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  DD-08.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 8:58:43 AM

%10 2 | *ES| Scan (0.689-1.176 min, 31 scans) Frag=175.0V DD-08.d Subtract (2)

299.0110
1 (M)

0.95
0.9
0.es
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35

03
0.25 ‘

0.2

i) 319.0599

0.1

0.05-
| : | L | 1 !

265 270 275 280 285 290 285 300 305 310 315 320 3é5 330 335 240 345 350 355 360 365
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-5: white solid; yield 97%; m.p. > 300 [J; '"H NMR (400 MHz, DMSO) &: 8.32 (d, J =
7.7 Hz, 1H), 8.01-7.77 (m, 3H), 7.61 (d, J = 7.3 Hz, 1H), 7.55 (dd, J = 16.4 Hz, 8.2 Hz, 2H); °C
NMR (100 MHz, DMSO) &: 171.73, 164.25, 156.26, 155.87, 154.22, 136.28, 135.09, 132.53,
129.75, 125.39, 124.92, 121.35, 118.58, 117.32, 113.39, 105.92; HRMS: calced for C;sH;ClO,4
[M+Na]"299.0033, found 299.0

_.
=
e

R e o S E = 2600
Mo 830063 000D INMn LI I
oS R S o~
N St — ——
2400
2200
F2000
1800
0n o 00 0O < U <1 o O O 9
=] e SR mY
oo 9 00 09 6 g o 1 1 U r1e00
N N /A=
1500 1400
1000 L1200
500
1000
-0
800
600
" +400
JL J 200
A o
T s
S ®as
b = R [-200
- T

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

59



o ~ = 0o W ST 0N WO W
[ o ooy NOWNMRM®MLUNmma
— T wowmT B I e T e T
P~ O wnwm MmN NNNAAAO
e T B S i R S S R s Lsooo
[ s RN N
7500
7000
6500
6000
5500
5000
4500
4000
3500
+3000
2500
~2000
1500
1000
500
ki i -
=500
T T T T T T T T T T T T T T T T T T
1%0 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
Sample Name A2 Position P1-A2 Name 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  DD-25.d ACQ Method chen-ms.m Comment Acquired Time 3/19/2015 9:10:18 AM
x10 1 |+*ESI Scan (0.873-1.765 min, 56 scans) Frag=175.0V DD-29.d Subtract (2)
299.0110
9.5+ (M+H)+
ol
8.5
2.
7.5
74
6.5
6
5.5
5
4.5 |
4
3.5
3
2.5
2 253.0626
320.9933
1.5+ |
14 |
237.0808 281.0431 |
0.5 | |
I | l I H. L

. ' )
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Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-6: white solid; yield 94%; m.p. > 300 [J; '"H NMR (400 MHz, DMSO) 6: 8.29 (d, J =
7.6 Hz, 1H), 8.20 (t, J = 7.2 Hz, 1H), 7.90 (d, J = 7.7 Hz, 2H), 7.62-7.40 (m, 3H); >*C NMR (100
MHz, DMSO) &: 171.74, 166.57, 165.15, 164.05, 155.45, 155.19 (d), 153.72, 135.89, 128.52 (d),
124.64 (d), 121.24, 116.91, 114.93 (d), 113.13, 105.63 (d); HRMS: calcd for C;¢H;FO, [M+H]"
283.0328, found 283.0407.
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User Name
IRM Calibration Status
Acquired Time

Instrument 1
Sample

P1-A3 Instrument Name
SampleType

Comment

Position
InjPosition
ACQ Method

Sample Name lefms
Inj Vol 2
Data Filename  DD-03.d

Some Ions Missed

chen-ms.m 12/26/2014 8:05:43 AM

+ESI Scan (1.945-2.123 min, 12 scans) Frag=175.0Vv DD-03.d Subtract (2)

283.0407
1 (M+H)+

x10 2

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5-
0.45-
0.4
0:35 305.0223
0.3
0.25
0.2
0.15

0.1 253.0628

0.054

Ly !

o L |

340

350

360

270 29 310 320

o 300 330
Caunts (%) va. Mass-to-Charae (m/z)

230 240 250 260

Data for 13-7: white solid; yield 91%; m.p. > 300 [J; "H NMR (400 MHz, DMSO) o: 8.34 (d, J =
7.8 Hz, 1H), 8.03 (d, J = 6.3 Hz, 1H), 7.94-7.78 (m, 3H), 7.55 (m, 2H); HRMS: calcd for
C6H,FO, [M+H]"283.0328, found 283.0403.
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Sample Name Iefms Position P1-AS Instrument Name Instrument 1 User Name
Inj Vel Z InjPosition SampleType Sample IRM Calibration Status Some Tons Missed
Data Filename  DD-26.d ACQ Method chen-ms.m Comment Acquired Time 12/26/2014 8:15:16 AM

x10 2 |*ESI Scan (3.779-3.893 min, Ei scans) Frag=175.0v DD—Z}S.d Subtract (2)

1 283.0403
(M+H)+
0.95

0.9+
0.85
0.84
0.75
0.7
0.65
0.6
0.551
0.5
0.451
0.4
0.35
0.3 305.0224
0.25
0.2 |
0.15 |
1 l

0.05 |
|
L

120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Counts (%) vs. Mass-to-Charge (m/z) =

Data for 13-8: white solid; yield 94%; m.p. > 300 [J; '"H NMR (400 MHz, DMSO) 6: 8.33 (d, J =
8.5 Hz, 1H), 8.30 (s, 1H), 8.05 (d, J = 8.1 Hz, 1H), 7.90 (t, J = 7.4 Hz, 1H), 7.79 (d, J = 8.6 Hz,
1H), 7.56 (m, 2H); °C NMR (100 MHz, DMSO) §&: 172.06, 164.97, 155.43, 154.30, 153.78,
135.95, 129.77, 127.96, 127.43, 124.93, 124.49, 123.26, 121.48, 116.90, 113.15, 105.01; HRMS:
caled for C¢H7BrO, [M+H] " 342.9528, found 342.9602.
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Sample Name A2 Paosition P1-A2 Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  DD-06.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 8:49:15 AM
x10 2 | *ESI Scan (0.823-1.261 min, 28 scans) Frag=175.0v DD-06.d Subtract (2)
342.9602 344.9584
1 (M+H)+ (M+H)+
0.951
0.9
0.85
0.8 [
0.751
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3 ‘
0.25-
i 343.9632 345,9611
’ (M+H)+ (M+H)+
0.15 | |
| | I
0.1 ‘ ‘l
0.05 | I\ [l ‘
) L\ — A . | 3 A
339 340 341 342 343 344 345 346 347 348 349 350 S5l 352

Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-9: white solid; yield 92%; m.p. > 300 [J; "H NMR (400 MHz, DMSO) 6: 8.55 (s, 1H),
8.39 (dd, J =27.0, 7.7 Hz, 2H), 8.09 (d, J = 7.3 Hz, 1H), 7.90 (t, J = 7.1 Hz, 1H), 7.56 (m, 2H),
3.42 (s, 3H); >C NMR (100 MHz, DMSO) &: 172.39, 165.95, 155.86, 154.33, 154.21, 146.48,
136.67, 127.89, 127.64, 125.52, 125.25, 124.52, 118.65, 117.41, 113.55, 105.80, 43.55; HRMS:
caled for C7H,004S [M+H]" 343.0198, found 343.0276.
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Sample Name lefms Position P1-A4 Instrument Name Instrument 1 User Name
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Some Tons Missed
Data Filename  DD-04.d ACQ Method chen-ms.m Comment Acquired Time 12/26/2014 8:10:30 AM

%10 2 |*+ESI Scan (1.857-2.052 min, 13 scans) Frag=175.0v DD-04.d Subtract ()

343.0276
1 (M+H)+

0.95
09
0.85
0.8
0.75
0.7
0.654

0.6

0.55 |
0.5
0.45
0.4
0.35
0.3 365.0092
0.25
0.2
0.15 |
0.1

449.0601
0.05

340 360 380 400 420 440 460 480 500 520 540 560
Counts (%) vs. Mass-to-Charge (m/z)

8} - L
220 240 260 280 300 320

Data for 13-10 *!: white solid; yield 80.0%; m.p. 289-291 [1; '"H NMR (400 MHz, DMSO) &: 8.14
(d, J=7.4 Hz, 1H), 7.88 (t, J = 7.3 Hz, 1H), 7.66 (d, J = 7.5 Hz, 1H), 7.61-7.39 (m, 4H), 4.06 (s,
3H); *C NMR (100 MHz, DMSO) &: 172.93, 164.80, 156.04, 154.12, 148.99, 144.50, 136.14,
126.92, 125.49, 124.46, 117.40, 117.11, 116.50, 113.90, 105.21, 57.21; HRMS: calcd for C,7H;40s
[M+H]"295.0528, found 295.0606.
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Sample Name AL3 Position P1-B4 Instrument Name Instrument 1 User Name

Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some [ons Missed
Data Filename  DD-28.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 9:41:23 AM

x10 2 |*ESI Scan (2.1“1272.339 min, 15 scans) Frag=175.0v DD-28.d Subtract

295.0606
14 (M+H)+

0.95
0.8
0.85-
0.8
0.75
0.7
0.65
0.6 [
0.55
0s
0.45
0.4
0.35
0.3
Sl 317.0430
0.2
0.15

301.1410
\

" 1. : .
260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350
Counts (%) vs. Mass-to-Charge (m/z)

0.1

0.05

Data for 13-11: white solid; yield 81%; m.p. 231-232 [1; 'H NMR (400 MHz, DMSO) 6: 8.30 (d, J
= 7.7 Hz, 1H), 8.03 (d, J = 8.8 Hz, 1H), 7.86 (t, J = 7.6 Hz, 1H), 7.53 (m, 2H), 7.45 (s, 1H), 7.15
(d, J = 8.5 Hz, 1H), 3.96 (s, 3H); *C NMR (100 MHz, DMSO) &: 171.78, 164.73, 164.44, 155.88,
155.63, 153.63, 135.54, 127.10, 124.78, 124.30, 117.68, 116.84, 115.25, 113.36, 104.67, 101.36,
56.32; HRMS: calcd for C7H(Os [M+H]+ 295.0528, found 295.0607.
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Sample Name Ic/ms Position
Inj Vol 2
Data Filename  DD-27.d

InjPosition
ACQ Method

Instrument Name Instrument 1
SampleType Sample
chen-ms.m Comment

x10 2 |*ES| Scan (1.286-1.384 min, 7 scans) Frag=17/5.0vV DD-27.d Subtract (2)
295.0607

0.95
0.9
0.85
0.8
0.75-1
0.7
0.654
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

0.05

(M+H)+

317.0425

User Name
IRM Calibration Status
Acquired Time

Some Tons Missed
12/24/2014 8:20:01 AM

351.1042

|
Ll

265 270 275 280 285 290 295 300 305 310 315 320 325
Counts (%) va. Mass-to-Charge (m/z)

330 335 340 345 350 355

Data for 13-12: white solid; yield 90%; m.p. > 300 [J; "H NMR (400 MHz, DMSO) &: 8.42(m, J =
7.6 Hz, 1H), 8.15 (d, J = 7.5 Hz, 1H), 7.93 (q, J = 8.3 Hz, 2H), 7.59 (dd, J = 19.6 Hz, 8.6 Hz, 2H),
7.48 (t, J = 8.2 Hz, 1H); °C NMR (100 MHz, DMSO) &: 172.43, 167.40, 164.86, 164.50, 155.44,
155.22 (d), 154.08, 135.19, 127.18 (d), 126.63, 125.58, 123.95, 118.48, 113.16 (d), 110.41, 104.47
(d); HRMS: calcd for C,¢H;FO, [M+H]" 283.0328, found 283.0404.
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Sample Name Ic/ms Pasition Pl-AB Instrument Name Instrument 1 User Name
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename DD-13.d ACQ Method chen-ms.m Comment Acquired Time 12/24/2014 8:31:23 AM
x10 2 |+ESI| Scan (1.512-1.626 min, 8 scans) Frag=175.0v DD-13.d Subtract (2)
283.0404
' (M+H)+
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
035 305.0223
0.3
0.25
0.2
0.15
0.1 |
| 351.1034
0.05 l
o ) R d | L1

L L L
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-13: white solid; yield 95%; m.p. > 300 [J; 'H NMR (400 MHz, DMSO) 6: 8.20-8.10
(m, 3H), 7.79 (td, J = 8.7 Hz, 3.0 Hz, 1H), 7.63 (m, 2H); BC NMR (100 MHz, DMSO) 6: 171.83,
164.34, 159.49, 157.08, 155.26, 154.34, 150.23, 139.27, 127.27 (d), 124.19-121.88 (t), 119.25 (d),

118.63,

114.23 (d), 110.04 (d), 105.32; HRMS: calcd for C;sH¢CIFO, [M+H] 316.9939, found

317.0015.
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Sample Name A5 Position
Inj Vol -1 InjPosition
Data Filename  DD-14.d ACQ Method

<10 2 [*ESI Scan (0.795-1.461 min, 42 scans) Frag=175.0V DD-14.d Subtract (2)

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45+
0.4
0.35
0.3
0.25
02
0.15
0.1+
0.054

P1-AS Instrument Name Instrument 1 User Name
SampleType Sample: IRM Calibration Status
chen-ms.m Comment Acquired Time

Some Ions Missed
1/23/2015 9:03:27

317.0015
(M+H)+

338.9831

|
M

Lo

270 280 290

300

310 320
Counts (%) vs. Mass-to-Charge (m/z)

]
330 340 350 360 370 380 390

400

Data for 13-14: white solid; yield 90%; m.p. 296-298 [1; 'H NMR (400 MHz, DMSO) &: 8.19 (dd,
J=28.1Hz, 2.2 Hz, 1H), 8.14 (d, J = 7.8 Hz, 1H), 7.94 (bs, 2H), 7.77 (td, J = 8.8 Hz, 2.6 Hz, 1H),
7.60 (dd, J = 8.8 Hz, 4.2 Hz, 2H); *C NMR (100 MHz, DMSO) &: 172.96, 164.66, 159.97, 157.56,
155.91, 154.58, 150.66, 135.73, 127.17, 126.07, 124.54, 123.65 (d), 119.65 (d), 119.07, 114.87,
110.57 (d), 105.61; HRMS: calcd for C;¢H,FO4 [M+H]" 283.0328, found 283.0404.
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Sample Name A6 Position P1-A6 Instrument Name  Instrument 1 User Name
Inj Vol e InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename ~ DD-15.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 9:08:11 AM
x10 1 |+*ES1 Scan (2.271-2.579 min. 20 scans) Frag=175.0v DD-15.d Subtract (2)
283.0404
2.5 (M +HH )+
o
8.5
8
7.5
7
6.5
6
5.5 |
5 |
305.0225
4.5
el
3.5
39
2.5 |
- |
1.5
1
0.5
ol 1 Ly
260 265 270 275 300 305 310 315

280 285 290 295
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-15: white solid; yield 93%; m.p. > 300 [J; 'H NMR (400 MHz, DMSO) 6: 8.54 (d, J =
2.1 Hz, 1H), 8.25 (s, 1H), 8.13 (d, J = 8.5 Hz, 1H), 8.05 (dd, J= 8.9 Hz, 2.2 Hz, 1H), 7.66 (dd, J =
8.5 Hz, 1.7 Hz, 1H), 7.52 (d, J = 8.8 Hz, 1H); HRMS: calcd for C;cH¢BrClO4 [M+H]+376.9138,
found 376.9211.
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Sample Name lefms Position P1-A7 Instrument Name Instrument 1 User Name
Inj Vol 2 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  DD-16.d ACQ Method chen-ms.m Comment Acquired Time 12/24/2014 B:35:07 AM
«10 2 | *ESI Scan (0.947-1.110 min, 11 scans) Frag=175.0v DD-16.d Subtract
378.9199
1 (M+H)+
0.954
0.9
0.85
0.8
376.9211
0.75 (M+H)+
0.7 |
0.65
0.6
0.554
0.5
0.45 |
Q.44 ‘
0.354
0.3
380.9175
0.25+ (M+H)+
0.2 || @379.9227
| 377.9248 | (M+H)+
0.154 | M) || ‘
1
0.1 | } | i |
0.05 ‘ | ‘ “ | )
ol _ oot ite Y I\ . p A
373 374 375 376 =77 380 381 382 283 384 385 386

378 379
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-16: white solid; yield 91%; m.p. > 300 [1; '"H NMR (400 MHz, DMSO) &: 8.54 (s, 1H),
8.15 (d, J = 7.5 Hz, 1H), 8.06-7.87 (m, 3H), 7.61 (t, J = 7.1 Hz, 1H), 7.52 (d, J = 8.6 Hz, 1H); °C
NMR (100 MHz, DMSO) &: 172.91, 164.31, 155.66, 154.63, 153.27, 138.50, 135.74, 127.20,
127.07, 126.03, 124.52, 119.70, 119.19, 117.11, 115.82, 105.69; HRMS: calcd for C,cH;BrO4
[M+H]" 342.9528, found 342.9598.
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Sample Name A7 Position PLAT Instrument Name Instrument 1 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename DD-17.d ACQ Method chen-ms.m Comment Acquired Time 1/33/2015 9:12:56 AM

%10 1 |+*ESI Scan (1.594-2.032 min, 28 scans) Frag=1756 0V oD 17.d Subtract (2)

342;r598 344.9577

8.5 (M-+HH )=+ (MA-lH)--

8
7.5

er
6.5

&
55

5
4.5
g |
3.5
: |
25
|

2] 345.9605
(M+H)+

1 |‘ I‘
| |

| 343.9638

1.5 (M H)-

| \
B | I\ LN ;

339 340 341 342 343 344 345 346 347 348 349 350 351 352
Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-17: white solid; yield 89%; m.p. 282-284 []; 'H NMR (400 MHz, DMSO) ¢: 8.10 (d, J
= 8.5 Hz, 1H), 7.99 (d, J = 1.8 Hz, 1H), 7.78 (t, J = 8.4 Hz, 1H), 7.62 (dd, J = 8.5, 1.9 Hz, 1H),
7.09 (d, J = 8.4 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 4.09 (s, 3H); *C NMR (100 MHz, DMSO) §:
171.72, 166.64, 158.67, 155.23, 155.08, 154.21, 139.17, 136.41, 127.14, 126.95, 122.78, 118.54,
108.78, 107.67, 104.12, 102.98, 56.79; HRMS: calced for C17HoClOs [M+H]" 329.0139, found
329.0216.
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Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename  DD-18.d ACQ Method chen-ms.m Comment Acquired Time 1/23/2015 9:17:41 AM

x10 2 7+I£SI Scan (0.959-1.381 min, 27 scans) Frag=175.0v DD-1 B.d’ Subtract (2)

329.0216
. (M+H)+
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Data for 13-18: white solid; yield 90.0%; m.p. 291-293 [J; 'H NMR (400 MHz, DMSO) &: 8.12 (d,
J=7.7Hz, 1H), 7.90 (t,J = 7.4 Hz, 1H), 7.77 (t,J = 7.0 Hz, 2H), 7.58 (t, J = 7.3 Hz, 1H), 7.10 (d,
J = 8.4 Hz, 1H), 7.03 (d, J = 8.3 Hz, 1H), 4.08 (s, 3H); *C NMR (100 MHz, DMSO) §: 172.92,
169.44, 167.00, 159.11, 155.92, 155.58, 154.49, 136.67, 135.41, 127.00, 125.80, 124.38, 119.12,
109.35, 108.19, 103.72, 57.36; HRMS: calcd for C,7H,,0s [M+H]" 295.0528, found 295.0606.
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Sample Name A9
Inj Vol -1
Data Filename  DD-19.d

P1-A% User Name
IRM Calibration Status

Acquired Time

Instrument 1
Sample

Instrument Name
SampleType
Comment

Position
InjPosition
ACQ Method

Some Ions Missad

chen-ms.m 1/23/2015 9:22:26 AM

x10 2 | +ESI Scan (1.002-1.261 min. 17 scans) Frag=175.0V DD-19.d Subtract (2)
5 295.0606

(M+H)+
0.95
0.9
0.85-
0.8
0.75 |
0.7 |
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.34
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0.15 !
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! ¥
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Counts (%) vs. Mass-to-Charge

01
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(miz)

340 345

Data for 13-19: white solid; yield 95%; m.p. 296-298 []; "H NMR (400 MHz, DMSO) o: 8.14 (d, J
=9.5 Hz, 1H), 8.12 (s, 1H), 7.92 (q, J = 8.3 Hz, 2H), 7.69 (d, J = 8.6 Hz, 1H), 7.60 (t, J = 6.9 Hz,
1H), 7.41 (d, J = 8.5 Hz, 1H), 2.48 (s, 3H); °C NMR (100 MHz, DMSO) &: 173.09, 165.37,
156.22, 154.62, 152.43, 137.17, 135.61, 134.88, 127.03, 126.08, 124.54, 124.28, 118.93, 117.16,

113.45, 105.22, 20.83; HRMS: calcd for C;7H;(O4 [M+H]+ 279.0579, found 279.0654.
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Sample Name ALl Position F1-B2 Instrument Name Instrument 1
Inj Vol -1 InjPosition SampleType Sample
Data Filename  DD-23.d ACQ Method chen-ms,m Comment
x10 1 |*ES| Scan (1.396-1.656 min, 17 scaﬁs) Frag=175.0V DD-23.d Subtract (2)
279.0654
as (M+H)+
9

4 M W s a9 N
© = N GO WO A OO OO O N O !

Q

253.0635

| L .

T T
50 40

User Name

T
20

IRM Calibration Status

Acquired Time

T T
10 0

Sorme lons Missed
1/23/2015 9:31:53 AM

301.0476
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L
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Counts (%) vs. Mass-to-Charge (m/z)

Data for 13-20: white solid; yield 89%; m.p. 290-293 [J; "H NMR (400 MHz, DMSO) 5: 8.22 (d, J
= 8.8 Hz, 1H), 8.13 (d, J = 7.7 Hz, 1H), 7.87 (m, 2H), 7.57 (t,J = 7.3 Hz, 1H), 7.13 (d, J=9.1 Hz,
1H), 7.11 (s, 1H), 3.94 (s, 3H); *C NMR (100 MHz, DMSO) &: 172.91, 166.03, 165.59, 156.51,
156.39, 154.58, 135.40, 126.86, 126.38, 126.04, 124.42, 118.80, 114.01, 106.54, 103.13, 101.21,
56.89; HRMS: calcd for C7H(Os [M+H]+ 295.0528, found 295.0607.
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P1-BL Instrument 1

Sample

Instrument Name
SampleType
Comment

Position
InjPosition
ACQ Method

Sample Name ALD
Inj Vol 4

Data Filename  DD-21.d chen-ms.m

User Name
IRM Calibration Status
Acquired Time

Some Tons Missed
1/23/2015 9:27:09 AM

+ESI Scan (1.583-1.843 min, 17 scans) I;rag=l75 ov DD-21.d Subtrac-:l {2)

295.0607
1 (M+H)+

x10 2

0.954
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0.8
0.751
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0.65
0.6
0.65
0.5
0.45
0.4
035
0.3 317.0422
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0.15 253.0632
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