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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 reactions were carried out in oven-dried glassware and
monitored by thin layer chromatography (TLC, pre-coated silica gel plates containing HFs4). 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 CDCI3 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 Compounds
2.1 Investigations of the reaction parameters (Table 1).[2]
N
o \T/
CC
o

N cooH catalyst (ny mol-%)
©/\O \W/ + ©/ oxidant (n, equiv.)
solvent (6 mL),
1a 2a

80°C, 10 h 3a
Catalyst (n; mol- Oxidant (n, Yield
Entry Solvent
%) equiv.) (%))
1 Pd(OAc), (10) K,S,05 (2.0) DCE 67
2 Pd(OAc), (10) oxone (2.0) DCE 65
3 Pd(OAc), (10) PhI(OAc), (2.0) DCE 61
4 Pd(OAc), (10) Na,S,0z (2.0) DCE 59
5 Pd(OAc), (10) TBHP (2.0) DCE 0
6 Pd(OAc), (10) AgOAc (2.0) DCE 0
7 Pd(OAc),(10) K,S,05 (2.0) CH,;CN 71
8 Pd(OAc), (10) K,S,05 (2.0) DCM 61
9 Pd(OAc),(10) K,S,05 (2.0) DMSO 0
10 Pd(OAc),(10) K,S,0s (3.0) CH;CN 76
11 Pd(OAc),(10) K,S,05 (4.0) CH,;CN 76
129 Pd(OAc), (10) K,S,05 (3.0) CH,;CN 70
131d] Pd(OAc), (10) K,S,05 (3.0) CH,;CN 55
14 (0%-C3H)zPd,Cl K,S,05 (3.0) CH5CN 31
(10)
15 PdCl, (10) K,S,05 (3.0) CH,;CN 0
16 (PhsP),PdCl, (10) K,S,05 (3.0) CH,;CN 0
17 Pd(OAc), (15) K,S,05 (3.0) CH,;CN 67
18 Pd(OAc); (5) K,S,05 (3.0) CH,;CN 65

[a] Reaction conditions: 1a (1.0 mmol), 2a (2.0 mmol), catalyst (n; mol- %), oxidant (n, equiv.), solvent (6 mL) at 80 °C
for 10 h; [b] Isolated vyields; [c] 60 °C; [d] 100 °C. DMSO = dimethylsulfoxide; DCM = dichloromethane; DCE = 1,2-
dichloroethane.

General procedure: A mixture of substrate 1a (1.0 mmol), 2a (2.0 mmol), Pd(OAc), (r; mol- %),
oxidant (n, equiv.) and solvent (6 mL) was stirred at specific temperature for 10 h. Upon

completion of the reaction, the mixture was dropped into the saturated NaHCOj; solution (30 mL).
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The solution was extracted with ethyl acetate (25 mLx3), and then the combined organic layers
were dried over anhydrous MgSQO,. Finally, the solution was concentrated in vacuo to provide a
crude product, which was purified via a column chromatography on silica gel (eluents: petroleum
ether/ethyl acetate 20:1) to supply the desired product 3a.

T

@)

3a

2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (3a): white solid, 215.2 mg (76%),
m.p. 72-74 °C; IR (cm™) & 3063, 2930, 2855, 1728, 1599, 1452, 1370, 1217, 1107, 954, 763, 703;
'H NMR (400 MHz, CDCl;, ppm): & 8.22 (s, 1H), 8.21 (s, 1H), 7.64 (t, J= 7.6 Hz, 1H), 7.53—
7.50 (m, 2H), 7.49-7.48 (m, 1H), 7.39 (dt, J; = 7.6 Hz, J, = 1.6 Hz, 1H), 7.29 (dd, J; = 7.6 Hz, J,
= 1.2 Hz, 1H), 7.23 (dd, J; = 8.0 Hz, J, = 1.2 Hz, 1H), 5.12 (s, 2H), 1.77 (s, 3H), 1.76 (s, 3H); *C
NMR (100 MHz, CDCl;, ppm): ¢ 165.0, 155.4, 149.1, 133.6, 130.5, 130.3 (2C), 129.9, 129.5,
128.9, 128.6 (2C), 126.0, 122.6, 70.7, 21.7, 15.6; HRMS (EI): m/z [M*] calcd. for C;H;7NOs:
283.1208, found: 283.1204.

2.2 X-Ray crystallographic data of 3a

Crystal data and structure refinement for cd16181.

Identification code cd16181

Empirical formula C17HI7N O3

Formula weight 283.31

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system Orthorhombic

Space group Pbca

Unit cell dimensions a=12.0493) A a=90°.
b=7.1678(19) A b=90°.
c=35.147(9) A g=90°.
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Volume

V4

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)

Largest diff. peak and hole

3035.4(14) A3

8

1.240 Mg/m3

0.085 mm-!

1200

0.180 x 0.150 x 0.120 mm?3
2.049 to 25.499°.

-14<=h<=14, -8<=k<=6, -42<=1<=42
16093

2827 [R(int) = 0.0783]

99.9 %

Semi-empirical from equivalents
0.7456 and 0.6359

Full-matrix least-squares on F2
2827/0/193

1.023

R1 =0.0553, wR2 = 0.1462
R1=0.0913, wR2 = 0.1661
0.172 and -0.154 ¢.A"3

2.3 Investigation on the substrate scope of aromatic acids (Scheme 3)

General procedure: A mixture of substrate 1a (1.0 mmol), 2 (2.0 mmol), Pd(OAc), (0.10 mmol),
and K,S,0; (3.0 mmol) was dissolved in CH;CN (6 mL), then the reaction mixture was heated at
80 °C for 10 h, or a specific time of 15 h. Upon completion of the reaction, the mixture was
dropped into the saturated NaHCO; solution (30 mL). The solution was extracted with ethyl
acetate (25 mLx3), and then the combined organic layers were dried over anhydrous MgSQO,.
Finally, the solution was concentrated in vacuo to provide a crude product, which was purified via
a column chromatography on silica gel (eluents: petroleum ether/ethyl acetate 20:1) to supply the
desired product 3.

Saas

(0]
e

~o 3b

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 4-methoxybenzoate (3b): white solid, 253.6
mg (81%), m.p. 74-76 °C; IR (cm™!) & 3066, 2919, 2849, 1729, 1455, 1316, 1251, 1162, 1065, 918,
845, 749; 'TH NMR (400 MHz, CDCl;, ppm): 6 8.15 (d, J = 9.2 Hz, 2H), 7.47 (d, J = 7.6 Hz, 1H),
7.36 (t, J=8.0 Hz, 1H), 7.25 (t,J= 7.6 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 6.97 (d, J = 8.8 Hz, 2H),
5.10 (s, 2H), 3.86 (s, 3H), 1.77 (s, 3H), 1.76 (s, 3H); '3C NMR (100 MHz, CDCls, ppm): d 164.7,
163.9, 155.4, 149.2, 132.4 (2C), 130.6, 129.8, 128.9, 125.9, 122.7, 121.9, 113.9 (2C), 70.7, 55.6,
21.8, 15.7; HRMS (EI): m/z [M*] calcd. for C;sH;9NOy: 313.1314, found 313.1316.
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2-(((propan-2-ylideneamino)oxy)methyl)phenyl 4-methylbenzoate (3c): white solid, 226.8 mg
(79%), m.p. 86-88 °C; IR (cm™) & 3063, 2929, 1726, 1655, 1492, 1446, 1374, 1217, 1107, 978,
879, 824, 781;'H NMR (400 MHz, CDCl;, ppm): 6 8.09 (d, J = 8.0 Hz, 2H), 7.49 (d, J = 7.2 Hz,
1H), 7.38 (t, J = 8.0 Hz, 1H), 7.32-7.26 (m, 3H), 7.22 (d, J = 7.6 Hz, 1H), 5.11 (s, 2H), 2.45 (s,
3H), 1.78 (s, 3H) , 1.77 (s, 3H); *C NMR (100 MHz, CDCl;, ppm): § 165.0, 155.4, 149.2, 144 .4,
130.6, 130.4 (2C), 129.9, 129.3 (2C), 128.9, 126.8, 126.0, 122.7, 70.7, 21.84, 21.82, 15.7; HRMS
(ED): m/z [M*] calcd. for C;gH9oNO;3: 297.1365, found 297.1362.

SOAT
(0]
(0]
ol
O,N

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 4-nitrobenzoate (3d): yellow solid, 196.9 mg
(60%), m.p. 65-67 °C; IR (cm™) & 3112, 2923, 2855, 1744, 1605, 1519, 1453, 1344, 1259, 1025,
988, 869, 750, 711; 'H NMR (400 MHz, CDCl;, ppm): § 8.37 (dd, J, = 14.4 Hz, J, = 9.2 Hz, 4H),
7.50 (dd, J, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.41 (td, J; = 7.6 Hz, J, = 1.6 Hz, 1H), 7.32 (td, J, = 7.6
Hz, J, = 1.6 Hz, 1H), 7.24 (dd, J, = 8.0 Hz, J, = 1.2 Hz, 1H), 5.09 (s, 2H), 1.75 (s, 3H), 1.74 (s,
3H); 3C NMR (100 MHz, CDCls, ppm): 6 163.2, 155.6, 151.0, 148.9, 135.1, 131.4 (2C), 130.4,
130.3, 129.7, 126.7, 123.8 (2C), 122.4, 70.8, 21.8, 15.7; HRMS (El): m/z [M*] calcd. for
Ci7H6N,05: 328.1059, found 328.1051.

oo
o

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 4-fluorobenzoate (3e): yellow oil, 201.7 mg
(67%); IR (em™) 9 3073, 2921, 2851, 1737, 1601, 1505, 1453, 1366, 1261, 1152, 1066, 1014, 852,
749, 684; '"H NMR (400 MHz, CDCls, ppm): J 8.25-8.21 (m, 2H), 7.74 (dd, J; = 7.6 Hz, J, = 1.6
Hz, 1H), 7.38 (dt, J; = 8.0 Hz, J, = 1.6 Hz, 1H), 7.29 (dd, J, = 7.2 Hz, J, = 1.2 Hz, 1H), 7.23-7.15
(m, 3H), 5.10 (s, 2H), 1.77 (s, 3H), 1.76 (s, 3H); 3*C NMR (100 MHz, CDCls, ppm): J§ 166.2 (d,
Ucr = 254.9 Hz), 164.0, 155.4, 149.1, 132.9 (d, 3Jcr = 9.4 Hz, 2C), 130.5, 130.1, 129.0, 126.2,
125.8 (d, 4Jcr = 3.0 Hz), 122.6, 115.9 (d, %Jcr = 22.0 Hz, 2C), 70.8, 21.8, 15.7, HRMS (EI): m/z
[M*] calcd. for C17H;sFNOs: 301.1114, found 301.1119.

SRAt
O
(@)
3f
F3;C

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 4-(trifluoromethyl)benzoate (3f): white solid,
228.2 mg (65%), m.p. 69-71 °C; IR (cm™) & 3080, 2951, 2915, 1740, 1267, 1166, 1109, 1077,
1006, 989, 860, 766, 701; 'TH NMR (400 MHz, CDCl;, ppm): 6 8.33 (d, /= 8.0 Hz, 2H), 7.78 (d, J
=8.0 Hz, 2H), 7.50 (dd, J, = 7.6 Hz, J, = 1.2 Hz, 1H), 7.41 (dt, J, = 8.0 Hz, J, = 1.6 Hz, 1H), 7.30
(dt, J; = 7.2 Hz, J, = 1.2 Hz, 1H), 7.23 (dd, J; = 8.0 Hz, J, = 1.2 Hz, 1H), 5.10 (s, 2H), 1.75 (s,
3H), 1.74 (s, 3H); 3C NMR (100 MHz, CDCl;, ppm): J 163.8, 155.4, 149.0, 135.0 (q, 2Jcr = 32.5
Hz), 132.9, 130.7 (2C), 130.4, 130.3, 129.2, 123.7 (q, 'Jcr = 271.1 Hz), 126.4, 125.7 (q, 3Jcr = 3.6
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Hz, 2C), 122.5, 70.8, 21.8, 15.6 (C;3H;O3NF;3) ; HRMS (EI): m/z [M-NO-C;Hg]" calcd. for
Ci5H19O,F3: 279.0633, found 279.0634.

o

A

o\

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 3-methoxybenzoate (3g): yellow oil, 247.4 mg
(79%); IR (cm™') & 3075, 2919, 2840, 1744, 1599, 1488, 1455, 1365, 1295, 1236, 1211, 1169,
1021, 880, 751, 694; 'H NMR (400 MHz, CDCl;, ppm): 6 8.05 (d, J= 8.0 Hz, 1H), 7.55 (t, /= 8.0
Hz, 1H), 7.49 (d, J="7.2 Hz, 1H), 7.36 (t, /= 7.6 Hz, 1H), 7.26 (t, /= 6.8 Hz, 2H), 7.04 (t, /= 6.4
Hz, 2H), 5.15 (s, 2H), 3.95 (s, 3H), 1.82 (s, 6H); 3C NMR (100 MHz, CDCl;, ppm): J§ 164.1,
159.8, 155.2, 149.0, 134.3, 132.3, 130.5, 129.6, 128.7, 125.8, 122.7, 120.1, 119.0, 112.1, 70.6,
55.9,21.8, 15.6; HRMS (EI): m/z [M*] calcd. for C1sH oNO,: 313.1314, found 313.1317.

o

o

cl

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 3-chlorobenzoate (3h): white oil, 218.8 mg
(69%); IR (cm") & 3068, 2920, 2851, 1738, 1575, 1453, 1370, 1285, 1243, 1170, 1061, 882, 790,
739; 'TH NMR (400 MHz, CDCl;, ppm): 6 8.19 (s, 1H), 8.09 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 8.0
Hz, 1H), 7.48 (t, J = 8.4 Hz, 2H), 7.39 (t, /= 7.6 Hz, 1H), 7.30 (d, /= 7.2 Hz, 1H), 7.22 (d, J =
8.0 Hz, 1H), 5.09 (s, 2H), 1.77 (s, 6H); 3C NMR (100 MHz, CDCl;, ppm): 6 163.8, 155.5, 149.1,
134.8, 133.7, 131.4, 130.4, 130.3, 130.2, 130.0, 129.1, 128.4, 126.3, 122.5, 70.9, 21.8, 15.7
(Ci7H;60;NCl); HRMS (EI): m/z [M-NO-C3Hg]" caled. for Ci4H;00,3Cl: 245.0369, found
245.0365.

Co™r

2-(((propan-2-ylideneamino)oxy)methyl)phenyl 2-methoxybenzoate (3i): yellow oil, 244.2 mg
(78%); IR (em™) & 3075, 2919, 2841, 1759, 1599, 1488, 1455, 1366, 1236, 1210, 1174, 1021, 880,
750; "H NMR (400 MHz, CDCls, ppm): ¢ 8.05 (dd, J = 8.0 Hz, J = 1.6 Hz, 1H), 7.55 (dt, J,= 7.6
Hz, J, = 1.2 Hz, 1H), 7.49 (d, J = 7.6 Hz, 1H), 7.36 (dt, J, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.28-7.26
(m, 1H), 7.26-7.23 (m, 1H), 7.04 (t, J = 6.8 Hz, 2H), 5.16 (s, 3H), 3.94 (s, 3H), 1.82 (s, 6H); 3C
NMR (100 MHz, CDCl;, ppm): ¢ 164.2, 159.9, 155.4, 149.1, 134.3, 132.4, 130.6, 129.7, 128.8,
125.9, 122.8, 120.2, 119.1, 77.2, 70.7, 56.0, 21.9, 15.8; HRMS (EI): m/z [M*] calcd. for
CisH9NOy: 313.1314, found 313.1315.

o
o
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2-(((propan-2-ylideneamino)oxy)methyl)phenyl 2-methylbenzoate (3j): yellow oil, 219.9 mg
(74%); IR (ecm™) & 3066, 2919, 2851, 1736, 1487, 1454, 1453, 1362, 1239, 1212, 1175, 1040, 880,
735; '"H NMR (400 MHz, CDCls, ppm): 6 8.21 (d, J= 8.0 Hz, 1H), 7.51-7.46 (m, 2H), 7.39 (t, J=
7.6 Hz, 1H), 7.34-7.27 (m, 3H), 7.21 (d, /= 7.6 Hz, 1H), 5.12 (s, 2H), 2.68 (s, 3H), 1.79 (s, 6H);
3C NMR (100 MHz, CDCl;, ppm): J 165.5, 155.3, 149.1, 141.4, 132.8, 132.0, 131.4, 130.5, 129.9,
128.9, 128.4, 126.0, 1259, 122.7, 70.7, 22.0, 21.7, 15.6; HRMS (EI): m/z [M*] caled. for
C1sH19N>O5: 297.1365, found 297.1366.

L

2-propanone,0-((2-(2-chloro-benoyloxy)phenyl)methy)oximes (3k): yellow oil, 193.4 mg
(61%); IR (cm™) & 3066, 2921, 2871, 1747, 1590, 1489, 1366, 1284, 1213, 1239, 1174, 1111,
1032, 1071, 918, 879, 745; 'H NMR (400 MHz, CDCl;, ppm): 6 8.11 (d, J = 7.6 Hz, 1H), 7.55—
7.47 (m, 3H), 7.41-7.36 (m, 2H), 7.30 (d, J = 7.6 Hz, 1H), 7.27-7.24 (m, 1H), 5.13 (s, 2H), 1.80
(s, 6H); 13C NMR (100 MHz, CDCl;, ppm): 6 162.7, 154.6, 148.0, 133.7, 132.3, 131.2, 130.5,
129.5, 129.2, 128.2, 128.1, 125.8, 125.3, 121.6, 60.8, 20.9, 14.8 (C;7H;s05NCI); HRMS (EI): m/z
[M-NO-C3Hg]" calcd. for C4H;00,3Cl: 245.0369, found 245.0366.

o

F
F F 3l

E
2-(((propan-2-ylideneamino)oxy)methyl)phenyl 2,3,4,5-tetrafluorobenzoate (31): yellow oil,
181.1 mg (51%); IR (em™") & 3081, 2923, 2854, 1741, 1627, 1524, 1484, 1367, 1192, 1087, 1016,
879, 742; '"H NMR (400 MHz, CDCl;, ppm): J 7.83-7.75 (m, 1H), 7.49 (dd, J; = 7.6 Hz, J, = 1.6
Hz, 1H), 7.40 (dt, J, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.31 (dt, J,= 7.6 Hz, J, = 1.2 Hz,, 1H), 7.22 (dd,
J1=8.0 Hz, J, = 0.8 Hz, 1H), 5.08 (s, 2H), 1.78 (s, 3H), 1.77 (s, 3H); 3C NMR (100 MHz, CDCl;,
ppm): 6 160.3, 155.6, 149.8, 148.7, 147.2, 142.9, 130.6, 130.3, 129.2, 126.7, 122.3, 114.6, 113.8
(d, J=34.0 Hz), 113.6 (d, J = 35.0 Hz), 70.77, 21.81, 15.65; HRMS (EI): m/z [M*] calcd. for
Ci7H13NOsF,: 355.0832, found 355.0834.

Cor

2-(((propan-2-ylideneamino)oxy)methyl)phenyl thiophene-2-carboxylate (2r): yellow oil,
176.3 mg (61%); IR (cm™) 5 3102, 2963, 2930, 2865, 1707, 1491, 1218, 1006, 979, 875, 822, 732,
755; "H NMR (400 MHz, CDCls, ppm): 0 7.91 (d, J = 3.6 Hz, 1H), 7.59 (d, J = 5.2 Hz, 1H), 7.41
(d, J=17.2Hz, 1H), 7.31 (t, J = 6.4 Hz, 1H), 7.23-7.15 (m, 2H), 7.11 (t, J = 7.0 Hz, 1H), 5.05 (s,
2H), 1.73 (s, 3H), 1.71 (s, 3H); '*C NMR (100 MHz, CDCl;, ppm): 6 159.5, 154.6, 147.8, 133.8,
132.6, 131.8, 129.6, 129.0, 128.0, 127.1, 125.2, 121.6, 69.7, 20.8, 14.7 (C,5sH;50;NS); HRMS
(EI): m/z [M-NO-C;Hg]* caled. for C1,Hq0,S: 217.0323, found 217.0317.

3m
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1-(2-acetoxyphenyl)-5-phenyl-4-propyl-1H-pyrazole-3-carboxylate (3n): white solid, 231.9 mg
(75%); m.p. 62-64 °C; IR (cm!) & 3062, 2933, 2865, 1720, 1637, 1491, 1449, 1303, 1140, 974,
878, 825, 765, 704; 'H NMR (400 MHz, CDCl;, ppm): § 7.87 (d, J = 16.0 Hz, 1H), 7.61-7.57 (m,
2H), 7.48 (dd, J,="7.6 Hz, J, = 0.8 Hz,, 1H), 7.44-7.42 (m, 3H), 7.36 (dt, J;= 8.0 Hz, J, = 1.6 Hz,,
1H), 7.28-7.26 (m, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 16.0 Hz, 1H), 5.10 (s, 2H), 1.85 (s,
3H), 1.83 (s, 3H); 13C NMR (100 MHz, CDCl;, ppm): d 165.3, 155.7, 148.9, 146.7, 134.2, 130.8,
130.4, 129.8, 129.1 (2C), 128.9, 128.4 (2C), 126.0, 122.5, 117.1, 70.6, 21.9, 15.8; HRMS (EI):
m/z [M*] calcd. for C19H;9NOj3: 309.1365, found 309.1364.

Crr
A
SR
2-(((propan-2-ylideneamino)oxy)methyl)phenyl acetate (3p): yellow oil, 163.6 mg (74%); IR
(cm!) 9 2921, 2852, 1764, 1488, 1453, 1366, 1203, 1166, 1010, 879, 750; 'H NMR (400 MHz,
CDCl;, ppm): 6 7.44 (dd, J;, = 7.6 Hz, J, = 0.8 Hz,1H), 7.33 (dt, J; = 7.6 Hz, J, = 1.6 Hz, 1H),
7.23 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 8.0 Hz, 1H), 5.03 (s, 2H), 2.30 (s, 3H), 1.86 (s, 6H); 3C

NMR (100 MHz, CDCls, ppm): ¢ 169.3, 155.4, 148.9, 130.3, 129.9, 128.9, 126.0, 122.4, 70.5,
21.8,20.9, 15.6; HRMS (EI): m/z [M*] calcd. for C;,H;sNOs: 221.1052, found 221.1050.

Saat
NGEN

@] 3q

2-(((propan-2-ylideneamino)oxy)methyl)phenyl propionate (3q): yellow oil, 148.1 mg (63%);
IR (cm') © 2984, 2919, 2881, 1759, 1488, 1454, 1364, 1174, 1136, 1071, 878, 752; '"H NMR (400
MHz, CDCl;, ppm): ¢ 7.43 (dd, J;, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.32 (dt, J, = 7.6 Hz, J, = 1.6 Hz,,
1H), 7.22 (dt, J,= 7.2 Hz, J, = 1.2 Hz, 1H), 7.07 (dd, J, = 8.0 Hz, J, = 1.2 Hz,, 1H), 5.02 (s, 2H),
2.60 (q,J=7.6 Hz, 2H), 1.86 (s, 3H) , 1.85 (s, 3H) , 1.27 (t, J= 7.6 Hz, 3H); 3*C NMR (100 MHz,
CDCl;, ppm): 0 165.2, 157.3, 155.4, 142.4, 133.5, 131.5, 130.2, 129.6, 128.5, 123.2, 114.9, 113.7,
70.6, 55.6, 21.7, 15.6; HRMS (EI): m/z [M*] calcd. for C;3H;7NO5: 235.1208, found 235.1199.

2.4 Investigation on the substrate scope of masked aralkylalcohols (Scheme 4).

General procedure: A mixture of substrate 1 (1.0 mmol), 2 (2.0 mmol), Pd(OAc), (0.10 mmol) ,
and K,S,0; (3.0 mmol) was dissolved in CH;CN (6 mL), then the reaction mixture was heated at
80 °C for 10 h. Upon completion of the reaction, the mixture was dropped into the saturated
NaHCOj; solution (30 mL). The solution was extracted with ethyl acetate (25 mLx3), and then the
combined organic layers were dried over anhydrous MgSO,. Finally, the solution was
concentrated in vacuo to provide a crude product, which was purified via a column
chromatography on silica gel (eluents: petroleum ether/ethyl acetate 20:1) to supply the desired
product 4.
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5-methyl-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4a): yellow solid, 243.7
mg (82%); m.p. 34-36 °C; IR (cm™!) & 3060, 2921, 2854, 1735, 1450, 1365, 1237, 1115, 1060,
1024, 880, 705; 'H NMR (400 MHz, CDCls, ppm): 6 8.20 (d, J = 7.2 Hz, 2H), 7.63 (t, J = 7.6 Hz,
1H), 7.50 (t, J = 7.6 Hz, 2H), 7.37 (d, J = 7.6 Hz, 1H), 7.10-7.04 (m, 2H), 5.07 (s, 2H), 2.38 (s,
3H), 1.75 (s, 6H); 3*C NMR (100 MHz, CDCls, ppm): é 165.2, 155.4, 149.2, 139.4, 133.6, 130.3
(20), 130.1, 129.7, 128.6 (2C), 127.4, 126.9, 123.3, 70.8, 21.8, 21.3, 15.7; HRMS (EI): m/z [M*]
calcd. for C;gH9NO5: 297.1365, found 297.1371.

5-chloro-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4b): yellow solid, 197.0
mg (62%); m.p. 70-72 °C; IR (cm™) & 3069, 2966, 2923, 2866, 1734, 1601, 1485, 1451, 1255,
1217, 1058, 895, 699; 'H NMR (400 MHz, CDCl;, ppm): J 8.18 (d, J = 7.6 Hz, 2H), 7.64 (t, J =
7.6 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.40 (d, J = 7.6 Hz, 1H), 7.26-7.23 (m, 2H), 5.05 (s, 2H),
1.75 (s, 3H), 1.74 (s, 3H); 1*C NMR (100 MHz, CDCl;, ppm): d 164.5, 155.7, 149.4, 133.9, 133.8,
130.7, 130.3 (2C), 129.3, 129.0, 128.7 (2C), 126.3, 123.1, 70.1, 21.7, 15.6 (C,7H;s0;NCl); HRMS
(EI): m/z [M-NO-C;Hg]" calcd. for C14H;00,*°Cl: 245.0369, found 245.0327.

fona
©/§o c

5-fluoro-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4¢): white solid, 180.7 mg
(60%); m.p. 68-70 °C; IR (cm™) & 3075, 2948, 2923, 2853, 1729, 1599, 1500, 1452, 1248, 1144,
1062, 986, 873, 823, 702; 'H NMR (400 MHz, CDCl;, ppm): 6 8.22-8.18 (m, 2H), 7.65 (t, J=9.2
Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H), 7.47-7.43 (m, 1H), 7.04-7.69 (m, 2H), 5.06 (s, 2H), 1.76 (s,
6H); 3C NMR (100 MHz, CDCls, ppm): 6 164.5, 162.4 (d, 'Jcp = 246.3 Hz), 155.5, 149.8 (d, 3Jcr
=10.9 Hz), 133.8, 131.0 (d, 3Jcr = 9.4 Hz), 130.3 (2C), 129.1, 128.6 (2C), 126.5 (d, *Jcr = 3.5 Hz),
113.0 (d, 2Jcr = 20.9 Hz), 110.6 (d, 2Jcr = 24.3 Hz), 70.2, 21.7, 15.6; HRMS (EI): m/z [M"] calcd.
for C;7H¢NOsF: 301.1114, found 301.1119.

o
©/§o «

4-methyl-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4d): yellow solid, 222.8
mg (74%); m.p. 36-38 °C; IR (cm™') 5 2920, 2858, 1734, 1498, 1450, 1262, 1194, 1059, 1024, 871,
705; '"H NMR (400 MHz, CDCl;, ppm): 6 8.24-8.19 (m, 2H), 7.63 (t, J=7.2 Hz, 1H), 7.51 (q, J =
7.6 Hz, 2H), 7.29 (s, 1H), 7.20-7.17 (m, 1H), 7.10 (d, J = 8.0 Hz, 1H), 5.08 (s, 2H), 2.38 (s, 3H),
1.77 (s, 6H); 3C NMR (100 MHz, CDCls, ppm): 6 165.1, 155.3, 147.0, 135.7, 133.5, 130.6, 130.2
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(20), 129.9, 129.6, 129.5, 128.5 (2C), 122.3, 70.9, 21.8, 21.0, 15.6; HRMS (EI): m/z [M*] calcd.
for C13H19NO;: 297.1368, found 297.1368.

Br\©\/\o/ NY
(0]
o -

4-bromo-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4e): yellow oil, 246.9 mg
(68%); IR (cm™) & 3066, 2923, 2853, 1738, 1478, 1363, 1261, 1170, 1055, 1023, 877, 705; 'H
NMR (400 MHz, CDCls, ppm): 0 8.19 (d, J = 7.6 Hz, 2H), 7.67-7.60 (m, 2H), 7.53-7.46 (m, 3H),
7.11 (d, J = 8.8 Hz, 1H), 5.06 (s, 2H), 1.80 (s, 3H), 1.77 (s, 3H); '3C NMR (100 MHz, CDCl;,
ppm): 6 164.6, 155.9, 147.9, 133.8, 132.9, 132.5, 131.7, 130.3 (2C), 129.1, 128.6 (2C), 124.3,
119.2, 69.9, 29.7, 21.7, 15.7; HRMS (EI): m/z [M*] calcd. for C;7H;sNOz*'Br: 363.0293, found
363.0300.

o
©/§o p

3-methyl-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4f): white solid, 235.8 mg
(81%); m.p. 96-98 °C; IR (cm™) & 3068, 2956, 2918, 2853, 1729, 1465, 1450, 1267, 1224, 1065,
985, 906, 780, 702; 'H NMR (400 MHz, CDCl;, ppm): 6 8.22 (d, J = 6.8 Hz, 2H), 7.63 (t, /= 7.6
Hz, 1H), 7.51 (t, J = 7.6 Hz, 2H), 7.29 (t, J = 8.0 Hz, 1H), 7.13 (d, J= 7.2 Hz, 1H), 7.07 (d, J =
8.0 Hz, 1H), 5.12 (s, 2H), 2.48 (s, 3H), 1.73 (s, 3H), 1.70 (s, 3H); 3C NMR (100 MHz, CDCl;,
ppm): ¢ 165.3, 155.0, 150.4, 140.2, 133.5, 130.3 (2C), 129.7, 129.0 (2C), 128.6, 128.1, 128.0,
120.4, 67.1, 21.8, 20.0, 15.4; HRMS (EI): m/z [M*] caled. for CigHoNO;3: 297.1365, found
297.1364.

3-fluoro-2-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4g): yellow solid, 189.7
mg (63%); m.p. 93-95 °C; IR (cm™!) & 3065, 2990, 2958, 2922, 2852, 1731, 1618, 1468, 1365,
1250, 1070, 996, 922, 867, 786, 703; 'H NMR (400 MHz, CDCl;, ppm): ¢ 8.15-8.12 (m, 2H),
7.56 (t, J = 7.6 Hz, 1H), 7.43 (t, J = 8.0 Hz, 2H), 7.32-7.27 (m, 1H), 7.00-6.92 (m, 2H), 5.07 (s,
2H), 1.59 (s, 3H), 1.57 (s, 3H); '3C NMR (100 MHz, CDCl3, ppm): § 164.8, 161.9 (d, 'Jcr = 248.0
Hz), 155.3, 151.1 (d, 3Jcr = 6.6 Hz), 133.7, 130.3 (2C), 129.7 (d, 3Jcr = 10.0 Hz), 129.4,128.6
(2C), 118.8 (d, 3Jcr = 3.5 Hz), 118.6 (d, 2Jcr = 17.5 Hz), 113.1 (d, 2Jcr = 22.3 Hz), 63.7, 21.7,
15.4; HRMS (EI): m/z [M*] calcd. for C;H sNO;F: 301.1114, found 301.1117.

vy
@o 4h
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2-(1-((propan-2-ylideneamino)oxy)ethyl)phenyl benzoate (4h): yellow oil, 216.8 mg (73%); IR
(cm™) & 3070, 2977, 2928, 1734, 1487, 1449, 1257, 1213, 1061, 936, 751, 705, 670; 'H NMR
(400 MHz, CDCl;, ppm): 6 8.22 (d, J = 7.6 Hz, 2H), 7.64 (t, J = 7.6 Hz, 1H), 7.51 (t, J = 8.0 Hz,
2H), 7.47 (dd, J; = 7.6 Hz, J, = 2.0 Hz, 1H), 7.34 (td, J; = 7.6 Hz, J, =2.0 Hz, 1H), 7.29 (dd, J; =
7.6 Hz, J,=1.2 Hz, 1H), 7.19 (dd, J; = 8.0 Hz, J, = 1.2 Hz, 1H), 5.45 (q, J = 6.8 Hz, 1H), 1.83 (s,
3H), 1.76 (s, 3H) , 1.51 (d, J = 6.8 Hz, 3H); '3C NMR (100 MHz, CDCl;, ppm): J 165.0, 154.8,
148.0, 135.7, 133.6, 130.3 (2C), 129.6, 128.6 (2C), 128.1, 127.2, 126.1, 122.7, 75.3, 21.8, 21.1,
15.7 (CigHyoNO;); HRMS (EI): m/z [M-NO-C3Hg]* calcd. for CisH;40,: 226.0994, found
226.0967.

osa
©/¥o .

3-((propan-2-ylideneamino)oxy)-2,3-dihydro-1H-inden-4-yl benzoate (4i): yellow solid, 219.5
mg (71%); m.p. 85-87 °C; IR (cm™) & 3061, 2921, 2851, 1736, 1469, 1450, 1263, 1226, 1170,
1065, 1024, 705; 'H NMR (400 MHz, CDCl;, ppm): J 8.20 (d, J=7.6 Hz, 2H), 7.61 (t,J= 7.2 Hz,
1H), 7.49 (t, J=7.6 Hz, 2H), 7.34 (t, /= 8.0 Hz, 1H), 7.18 (d, J= 7.6 Hz, 1H), 7.07 (d, /= 8.0 Hz,
1H), 5.79-5.76 (m, 1H), 3.19-3.11 (m, 1H), 2.93-2.85 (m, 1H), 2.52-2.42 (m, 1H), 2.27-2.18 (m,
1H), 1.55 (s, 6H); 13C NMR (100 MHz, CDCls, ppm): 6 164.7, 154.4, 148.4, 147.3, 134.1, 133.2,
130.3 (2C), 130.0, 129.9, 128.4 (2C), 122.5, 120.2, 84.6, 32.3, 30.5, 21.5, 15.4; HRMS (EI): m/z
[M*] calcd. for C19H;oNOj3: 309.1365, found 309.1367.

0 NY

IO

2-(phenyl((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4j): yellow oil, 214.9 mg
(71%); IR (cm!) & 3065, 3028, 2910, 1735, 1484, 1450, 1258, 1210, 1170, 1059, 1023, 927, 753,
699; '"H NMR (400 MHz, CDCl;, ppm): J 8.07 (d, J= 7.2 Hz, 2H), 7.60 (t, J = 7.2 Hz, 1H), 7.46 (t,
J = 8.0 Hz, 2H), 7.40-7.34 (m, 3H), 7.28-7.26 (m, 1H), 7.25-7.20 (m, 4H), 6.42 (s, 1H), 1.86 (s,
3H), 1.71 (s, 3H); 13C NMR (100 MHz, CDCl;, ppm): d 164.7, 155.6, 148.7, 140.5, 133.9, 133.5,
130.3 (20C), 129.5, 128.7, 128.6, 128.4 (2C), 128.2 (2C), 127.5, 127.5 (2C), 125.9, 123.0, 81.4,
21.8, 16.0 (Cy3H2,NOs3); HRMS (EI): m/z [M-NO-C3Hg]" caled. for CyoHc0,: 288.1150, found
288.1114.

o
O
/O\©/\O/Nj/
4
2-methoxy-6-(((propan-2-ylideneamino)oxy)methyl)phenyl benzoate (4k): yellow oil, 279.8
mg (84%); IR (cm™) 9 3063, 2919, 2851, 1734, 1497, 1450, 1262, 1174, 1060, 1031, 878, 706; 'H

NMR (400 MHz, CDCls, ppm): & 8.20 (d, J = 7.2 Hz, 2H), 7.63 (t, J = 7.6 Hz, 1H), 7.50 (t, J= 7.6
Hz, 2H), 7.13 (d, J= 8.8 Hz, 1H), 7.02 (d, J, = 3.2 Hz, 1H), 6.89 (dd, J, = 8.8 Hz, .J, = 3.2 Hz, 1H),
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5.07 (s, 2H), 3.83 (s, 3H), 1.79 (s, 3H) , 1.77 (s, 3H); 3C NMR (100 MHz, CDCl;, ppm): 6 172.7,
155.3, 149.0, 130.3, 129.9, 128.8, 125.9, 122.4, 70.5, 27.6, 21.8, 15.6, 9.1, HRMS (EI): m/z [M*]
caled. for C;gH9NOy: 333.1314, found 333.1313.

2.5 Investigation on the substrate scope of extended aralkylalcohols (Scheme 5)

General procedure: A mixture of substrate 1 (1.0 mmol), 2 (2.0 mmol), Pd(OAc), (0.10 mmol)
and K,S,0; (3.0 mmol) was dissolved in CH;CN (6 mL), then the reaction mixture was heated at
80 °C for 10 h. Upon completion of the reaction, the mixture was dropped into the saturated
NaHCOj; solution (30 mL). The solution was extracted with ethyl acetate (25 mLx3), and then the
combined organic layers were dried over anhydrous MgSQO,. Finally, the solution was
concentrated in vacuo to provide a crude product, which was purified via a column
chromatography on silica gel (eluents: petroleum ether/ethyl acetate 20:1) to supply the desired
product 5.

e

2-(2-((propan-2-ylideneamino)oxy)ethyl)phenyl benzoate (5c): yellow oil, 204.9 mg (69%); IR
(cm™) 9 2972, 2930, 2877, 1655, 1451, 1365, 1263, 1215, 1171, 1063, 831, 753; 'H NMR (400
MHz, CDCl;, ppm): ¢ 8.25 (d, J = 6.8 Hz, 2H), 7.65 (t, J = 7.6 Hz, 1H), 7.52 (t, J = 8.0 Hz, 2H),
7.35(dd, J, = 7.6 Hz, J, = 1.6 Hz, 1H), 7.30 (dt, J; = 7.6 Hz, J, = 1.6 Hz, 1H), 7.23 (dd, J; = 7.2
Hz, J, = 1.2 Hz, 1H), 7.18 (dd, J, = 8.0 Hz, J, = 1.2 Hz, 1H), 4.24 (dt, J;= 6.8 Hz, J, = 2.4 Hz,
2H), 2.96 (t, J = 7.2 Hz, 2H), 1.79 (s, 3H), 1.77 (s, 3H); *C NMR (100 MHz, CDCl;, ppm): &
165.1, 155.0, 149.5, 133.6, 131.1, 131.0, 130.3 (2C), 129.6, 128.6 (2C), 127.5, 126.1, 122.4, 72.6,
30.3, 21.8, 15.7; HRMS (EI): m/z [M*] calcd. for C1sH sNO;: 297.1365, found 297.1367.

Saais
o)

O 5
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2-(3-((propan-2-ylideneamino)oxy)propyl)phenyl 4-methoxybenzoate (5d): yellow oil, 143.3
mg (42%); IR (em™) & 3209, 2921, 2853, 1728, 1605, 1510, 1456, 1252, 1162, 1068, 1017, 846,
763; "TH NMR (400 MHz, CDCl;, ppm): 6 8.17 (d, J=9.2 Hz, 2H), 7.30 (dd, J;=7.2 Hz, /, = 1.6
Hz, 1H), 7.22 (td, J, = 8.8 Hz, J, = 1.6 Hz, 2H), 7.13 (dd, J, = 8.0 Hz, J, = 1.2 Hz, 1H), 6.99 (d, J
=9.2 Hz, 2H), 4.01 (t, J= 6.4 Hz, 2H), 3.90 (s, 3H), 2.67 (t, J= 7.6 Hz, 2H), 1.94 (t, J = 8.0 Hz,
2H), 1.80 (s, 3H), 1.71 (s, 3H); 3C NMR (100 MHz, CDCl;, ppm): J 164.7, 163.8, 154.4, 149.2,
134.0, 132.2 (2C), 130.3, 127.0, 125.9, 122.4, 121.8, 113.8 (2C), 72.4, 55.4, 29.6, 26.8, 21.7, 15.3;
HRMS (EI): m/z [M*] calcd. for CyoH,3NO4: 341.1627, found 341.1605.
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3. Selectively removal of the acetoxime directing group (Scheme 6)

Y OH
Mo(CO)g (1.0 equiv.) o
CH3CN/H,0 (4:1) o
reflux, No

3a 6, 79%

Procedure: To a mixture of compound 3a (141.5mg, 0.5 mmol) in acetonitrile (4.0 mL)
containing water (1.0 mL), molybdenum hexacarbony (132.0 mg, 0.5 mmol) was added. The flask
was evacuated and backfilled with N, three times and then heated at reflux. The reaction was
nonitored by TLC (silica gel, eluent: EtOAc/hexanes = 1:5). On completion of the reaction, silica
gel (0.3 g) was added to the cooled mixture. After removal of the solvent in vacuo, the residue was
purified by flash column chramatography on silica gel (eluents: petroleum ether/ethyl acetate
20:1) to give the corresponding product 6.

(;COH
o)

O

6

2-(hydroxymethyl)phenyl benzoate (6): white solid, 90.1 mg (79%); m.p. 71-73 °C; IR (cm™) &
3338, 3064, 3036, 2957, 1685, 1598, 1455, 1373, 1273, 1180, 1107, 869, 749, 707; 'H NMR (400
MHz, CDCl;, ppm): ¢ 8.13 (s, 1H), 8.07 (d, J = 7.2 Hz, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.44 (t, J=
7.6 Hz, 2H), 7.37 (dd, J; = 1.2 Hz, J, = 7.6 Hz, 1H), 7.30 (t, /= 8.4 Hz, 1H), 6.98 (d, J = 8.0 Hz,
1H), 6.93 (t, J= 7.6 Hz, 1H), 5.38 (s, 2H); '3*C NMR (100 MHz, CDCl;, ppm): J 168.8, 155.6,
133.6, 132.3, 131.2, 130.0 (2C), 129.2, 128.5 (2C), 121.7, 120.6, 117.8, 63.7, HRMS (EI): m/z
[M*] calcd. for C4H;,03: 228.0786, found 228.0785.
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4. Kinetic isotope effect experiment (Scheme 7)

ﬁj\* e o o0
(D)H _N

Pd(OAC), (10 mol- %) o} \T/
COOH
a (0.5 mmol) ©/ K2S,0g (3.0 equiv.) (OH o

CH3CN, 80 °C, 40 min (D)H o
:@\/k Y 2a (2.0 mmol) Knlkp = 3.44

3a and 3a'

1a' (0.5 mmol)

Procedure: A mixture of substrate 1a (0. 5 mmol), 1a’- d; (0. 5 mmol) , Pd(OAc), (0.1 mmol)
and K,S,05 (3.0 mmol) was dissolved in CH;CN (6 mL), then the reaction mixture was heated at
80 °C for 40 min. Upon completion of the reaction, the mixture was dropped into the saturated
NaHCOj; solution (30 mL). The solution was extracted with ethyl acetate (25 mLx3), and then
combined organic layers were dried over anhydrous MgSQO,. Finally, the solution was
concentrated in vacuo to provide a crude product, which was purified via a column
chromatography on silica gel (eluents: petroleum ether/ethyl acetate 20:1) to supply the desired
product. The product distribution (kp/kp = 3.44) was analyzed by '"H NMR.
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5. All Copies of Spectra

5.1 Copies of the spectra for Scheme 3
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Element prediction: Off 3o

H,CO

Maonoisotopic Mass, Odd and Even Electron lons

8 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-18 H: 0-19 N:0-1 0:0-4
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64.0008 i r!;ans i n_.‘-?uru 0ET2 ‘153 0540 219 1284 pp=Ome 265 1500 313 1316 —

Minimum: -1.5

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

313.1316 313.1314 0.2 0.6 10.0 nfa CI8 H19 N 04
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Elemental Composition Report qUNY

Single Mass Analysis
Tolerance=5.0mbDa [/ DBE: min=-1.5, max=50.0 >
Element prediction: Off Me

Monoisotopic Mass, Odd and Even Electron lons

838 formula(e) evaluated with 34 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-18 H: 0-19 N:0-1 0:0-3

FYF-

1% Walers GOT Premier

SN o L s £ L
Minimum: 0.10 15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
297.1362 0.11 297.1365 -0.3 -1.0 10.0 5546028.5 C18H19N O3

N. .Me
Q ] ﬁa%%%-‘qrcgmgj
ﬂ Ve I
2 7783 3538
e e o e e o
0 NN N !
[ 3 TR Il
OEN e e — ngLL_/
2 ? =
T T T I T Tl o L o T
7.50 .'.40_ 7.30 T.20 -
f1 (ppm) =T
o
2
wi

b P i 1 e

g SE88 g s

-+ —_—— - e P
T T T T T T T T T T T T T T T T T
85 80 7.5 1.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 Lo 0.5

f1 (ppm)
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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
1947 formula(e) evaluated with 103 results within limits (all results (up to 1000) for each mass)

Elements Used:

O,N

CC

(o]
3d

C:0-17 H: 0-16 N:0-2 0:0-5
JYF- 28 Waters GCT Premier
20150535 404 (5.733) Cm (404-{142+133)) TOFME El
o0 1500430 2.03=+004
256 0606
%
1200421
sapens 1040262 1510232 570548
y ss.n:!?{sn“? q k ||| ! ‘I 1M?I F?m:m | ‘T:M i an7geps  ZEERES1 MODETI | e 580172 3289051
A’.II'I " ﬂl:l : 5‘! : TIU . EII'I ! ﬁl:l i H!II'I ; 110 '|i'|: |£U : IA’I.I'II |DI 16ID J 1%': T IAI'I ! 152 ; Zﬂlll'll JIID . 1'2]' I;E I]l'ﬂ! ! Zéﬂ IIIISU ! Z'I."U ! Iéc IZ;D ! EI!H'I : 3"0 ! 3{": X e
Minimum: 0.11 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE Formula
328.1051 0.12 328.1059 -0.8 -2.4 11.0 5546028.5 C17 H16N2 05
T EERELL:
RpEsrEe
= 0 oo =T 1 -
|/¢%/-H\O N \T,M 8 58ET § 25 |
[ oy S Lo |
(L7 e SV ]
~7 g ‘hg_‘ 1
_Jel_ ABN__J L Siien
i % S s 57s
o 15 T4 3 12 1
| . 3e : £1 (ppn) : 88
R B
F ey
j e A A
b P
(=1 ==
] a=
3.‘5 S.IU 7‘5 f.IU 6.‘5 ﬁ.IU 5.‘5 5.IU 4.‘5 4.IU 'JI5 30 2.‘5 Z.IU l.l5 ].IU {‘.Ib U.IU
£l (ppm)
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Elemental Composition Report

Co
Single Mass Analysis o
(o]

Tolerance=5.0mDa / DBE:min=-1.5, max=50.0
Element prediction: Off Je
F

Maonoisotopic Mass, Odd and Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-17 H: 0-16 N:0-1 0:0-3 F: 0-1

Minimum: -15
Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula
301.1119 301.1114 0.5 1.7 10.0 nfa Cl1/H1IeNO3 F
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Elemental Composition Report

Y
Single Mass Analysis a

Tolerance=50mDa [/ DBE: min=-1.5, max=50.0
BUSOE o
Element prediction: Off at
F.C

Monoisotopic Mass, Odd and Even Electron lons

254 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-18 H: 0-16 N: 0-1 0:03 F:0-3

JF-5-318 Walers GCTPremier

20150434 102 {1.700} Cm (102-{S5+55]) TOF ME E+
1.55=+004

100+ 173021

-l
2750634
1450254
SlaE 1740280 0653
=5.0525 55T ~, 1050348 425 =02 1620528 1900244 2150728 TrEmEsa 23073 2600645 50500 337407

: T = ] ] Ny I TR - ]

e e

I
| bk Sl i S i i R T L i | P G s s ) T T
180 150 200 210 220 230 240 250 260 270 280 250 300 310 0 330 340

ok i gl iy L L bl L ) ity
50 &0 T a0 = 100 110 130 130 440 150 480 1O

Minimum: 3.00 -15
Maximum: 100.00 5.0 10.0 50.0

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

279.0634 29.77 279.0633 0.1 04 9.5 0.1 C15H10 02 F3
st M8 g%ggi'.’? 293
L2k~ ok gggae e oo 238
-0 e ||I ‘\-,|/
Sl 'IUH i
© iy Lo il 2
g —z Tz = N -J'JI\__ =

7.6 1.5 T.4 7.3 7.2 7.1 7.0 6.9
f1 (ppm)

3.945

5.152

e _._)U"\x._dLJ\___ . 1 -

(L._

=
L

F

|-

-

iy i, A i i hi
g &8E8&8g S S g
- —_— =i i e b=
T T T T T T T T T T T T T T T T T
8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 a5 30 25 20 L& L0 05 0o
£l (ppm)
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Elemental Compaosition Report

:_,.r*{ u_ N::T__ME
Single Mass Analysis '\,f\ Mo
Tolerarce =50mDa /  DBE: min=-1.5, max = 50.0 %
|
T

Element prediction: Off

k]
Monoisotopic Mass, Odd and Even Electron lons
781 formulale) evaluated with 49 results within limits (all results (up to 1000} for each mass)
Elements Used:
C:0-18 H:0-19 N:0-1 0:0-4

W OGT Pepmage

;E"FI}:"!-' W 0 81T D il 38 500 O il
- FiiGess "

L2

™ e Y Sangena
B o il SO T' _”i‘m II‘“JJIC."I1 L o Eg a1l (" }""m.-lm }r.-mml 19088 t—‘ﬂ“,.mm many
o T R e e I T T £ T R ™ R e~ ]

Minimum: 0.22 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
313.1317 0.23 313.1314 0.3 1.0 100 5546035.5 C18HI9 N O4
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Elemental Composition Report

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

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons
462 formula(e) evaluated with 29 results within limits (all results (up to 1000) for each mass)

Elements Used:

g\o,l\l%‘/l\de
o Me
[s]
3h
cl

S27

C: 0-17 H: 0-16 N: 0-1 0:03 35Cl: 01 37C1: 01
44 Waners GCT Premier
20153068 285 (4.755)Gm 1) TOF ME El-
100 1383350 1.7 1me004
%
1405528
2450355
111p002
1128576 e 2470348
A203ME510232  gspaes Rﬂfﬁ"'"‘?‘ msnmgl T.r 121 e JFEO0S s Irﬂlﬂ—i 1TBOETY 1960545 2010538 Z2apeEt e
).ID ! EII'I 4 Sll! R i -3;] : : | 100 |I|;: . 120 ! ||3:I i 140 ! 1'5[ " Ié-ﬂ ! I'!'U ! 180 Iél‘l i 2|I!C ! 1'"! 4 ZIEI i ZI3:I ! :!t!-I: . ﬁn i Zéﬂ g
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
2450365 27.44  245.0369 -0.4 -1.6 9.5 0.5 C14 H10 02 35Cl
% A\O/NQ]/ME ﬁﬁgmﬂﬁ
| /]\/ Me o o (0 e o
o FIZHEE o
g 2 ki
"o b M
‘ == S =2 =
// & "I'l' '|'Ib '|'.I5 ' FI4 ' F.I'J ) "I,_ "Il 7.‘0 -
OMe 3i £1 (ppm) ]
g
O0 F —~ O W) = O O OO ';:
ARG RRA[H4GNEEE -
et (S ————
OO
£g2g l
[
1l
j‘u WUJ l J J 4__J\_~ulk14 A mos
¥ Pt s i ¥ ¥ ¥
g8 8888gsgs s g g
— == (=] =] ] o
oIU rla 'I'.IU bla bIU 5.‘5 5.‘{‘ -LIE -I.IO 3.‘5 JIO Zla ZIO ].IE l‘{‘ Ula UIO
f1 (ppm)
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£l (ppm}
Elemental Composition Report N M
E &
0" Xy
Single Mass Analysis C(\ Me
Tolerance=5.0mDa / DBE:min=-1.5, max=50.0
Element prediction: Off o
OMe 3i
Monoisotopic Mass, Odd and Even Electron lons
1345 formula(e) evaluated with 75 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-18 H: 0-19 N:0-1 0:0-4
'_;;I:iSJ'E 95 (3 823} Om (555~{226+990)) o _?;;isnl-
%
TTOREE i MS0386 o 1520480 2410855
[f2oE8 30235 I||| I, ||II =l Ml 1370487 [ 1530541 1730874 qo7pe22  Z140641.319.3726 |I—242M3 3134315
4'!:IEIIIISIEI?'E'E'E'!'E"C'ﬂ""ﬁ"{’ﬂ"iﬂ |-Iﬂ:|'|é0||ISCI'|+UI|!M:I1§DI2|IH:IIilﬂlnlﬂllslllllﬂlI2éll|2&"'2}"'2&"'2&"'36"'31"}ma
Minimum: 0.13 -15
Maximum: 100.00 50 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
313.1315 0.14 313.1314 0.1 0.3 10.0 5546028.5 C18H19N 04
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Elemental Composition Report

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

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons
333 formula(e) evaluated with 29 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-18 H: 0-19 N:0-1 0:0-3
2-2 Waters GCT Premier
20153066 185 (3.100) Gm (1855254161 TOFMS El
Lo 207e+004
100
31nssn 2s0e14
11804 s
”-tmm W prted sanﬁ Is/:.nsa? : ) ISR e men 120827 178 gi0s L ?Emﬂ ZXTO04Z 2010507 2971366
S S S A e i s P e R
Minimum: 0.80 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
297.1366 0.89 297.1365 0.1 03 10.0 2773019.3 Ci18H19NO3
Cfo’”ﬁ/‘“e EhER
I oo NN
o Me z - 71
| [l o0
(ro _Jl"o W S 5
O - -
Cl 16 15 74 73 T2 T I
1 (ppm)
75585888
E § |~|:_h|:|:?|: NN
-
i
i|| ” " ._-—Jl'hv-..ﬂ_.-ﬁh.__._i‘\ L
y b ¥ ¥
s =388 s S
— ] — i =]
80 5 70 6.5 60 5.5 50 45 2o 15 20 25 2o 15 1o 05 oo

£l (ppm}
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Elemental Composition Report O-N\;}],MB
3 - Me
Single Mass Analysis o}
Tolerance=5.0mDa [/ DBE: min=-1.5, max=50.0 o
Element prediction: Off 3k
Cl
Monoisotopic Mass, Odd and Even Electron lons
504 formula(e) evaluated with 27 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-17 H: 0-16 N:0-1 0:0-3 35Cl:0-1 37Cl:0-1
:.‘-;T':::.‘E-l 48 {0.800) Cm (48-126~1281 s TOF ME El-
1325947 203=+004
100+
38800 cersan 755253 g5 |um9u%“.imrn:|:.!!?!1wn5? (oo ‘52?5“5r15?msn 155.5515.&&“1520 2223854 #0555 IF:::::“ 2784592 393180
P S i e T R T
Minimum: 3.00 -1.5
Maximum: 100.00 50 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
245.0366 25.52 245.0369 -0.3 -1.2 Q.5 2.0 Cl14 H10 02 35C
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Elemental Composition Report

v

i o

F

Single Mass Analysis
Tolerance =5.0 mDa
Element prediction: Off

/  DBE: min=-1.5, max=50.0

|x
-

F

F 3

Monoisotopic Mass, Odd and Even Electron lons
37 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:017 H: 0-13 N: 0-1 0:0-3 F:0-4
JYF-5-222 Waters GCT Premier
20160432 120 (2 000) Cm (120-(S6+60)) TOF MS Ele
100 176 9962 Mnd 2 3Ted
i
283.0350
145 0020 .‘_!:"B ooos e,
420343 pggaps 990053 121.0207 |I | 193.0998 #u lDE10 2990930 o6 qu1s  gssgesa
a0 e B0 | 100 120 140 180 180 | 200 = 220 | 240 | 380 2RO | 300 @ 320 = 340 @ 360
Minimum: -15
Maximum: 2.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
355.0834 355.0832 0.2 0.6 10.0 n/a C17H13 NO3F4
e N _Me o1 o
ﬁ ].' S| £ m8p o 22232
P Me =3 Haj H meed
e "\“'E‘ rqr*—r; ) ' \L‘“ﬂ\/
| o
1
P | L' lgl'lhllr'\_}mjL
/ey (o] /1 | YA i
1\_’é —— D\.J‘b‘;&'ﬁ\_,,_) = = i b o
- 3m 2 = = = =
?.I5UI ' IT.IAK.‘I T ._'.I'3U ' T.IZ(.‘I i 7.I]U -
1 (ppm)
Wy
2
Wy
CTELERELLaACER
SEAEEAnaaa-==23
ol S ol ol ool ol ol ol ol ol ol o
I s
[ I
I Ll |
o ,_l._J‘ v N, W " . N 'uLJ—*L_.,«_ __)lL
i T b A
(= =3 =R=R=R=] (= o9
S £5323 = =3
— — N i oo
T T T T T T T T T T T T T T T T T
30 7.5 7.0 6.5 6.0 L) 5.0 4.5 4.0 a5 30 2.5 Zo L5 Lo 0.5 0.0
£l (ppm)
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el = g] 08 I = Wi o= o =
oen o B el el el ol el 0 =]
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Elemental Composition Report

O’N%l/
Single Mass Analysis 5

Tolerance=5.0mDa / DBE: min=-1.5, max=50.0
Element prediction: Off = (o]

Monoisotopic Mass, Odd and Even Electron lons i

196 formula(e) evaluated with 15 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-15 H: 0-15 N: 0-1 0:0-3 S:01

Walers GCT Premier

£ 10.922) Cm (551761871 s i
1nss02 235ee02
.
277

(dazeon  ssnem “m?amqq b s | ‘H“P1nm|n.n?5n METHE tsapsay 1T spasens P13 e poce F”R: 2320260 3z 4zan

.I II T II T 1 T T + T T T T T T T T T T T T T T T T T h T + T T T T T T T T T TLIEE T T + T T 1 mi
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0

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

217.0317 29.71 217.0323 0.6 -2.8 85 2776597.0 (C12H902S
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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
702 formula(e) evaluated with 48 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-19 H: 0-19 N:0-1 0:0-3
rEsE Watmrs GOT Fremier
20150541 525 (B. 758 Tm (S26~{aT+BE)) —I:E\-?'E'_‘
e 1310480 s
%
237 p314
m3pses
147 04E0
TIER nzossn Z:0m4n
| summ 75.n3|5$L!mss:.\| m I}DSD“G s FROSTE |1SRA14] g7 pass 8ai0sz 208887 o e rfzss.lmp.:szmn 2759578 3031354
L S i VA R s g
Minimum: 0.18 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
309.1364 0.19 309.1365 0.1 -0.3 11.0 5546032.0 CI19H19NO3
N wy @ —rmm BHE
Ll $395 AHARREAR =2
RS - e §af
| i
N T I
0 e A M
E % % 2
75 74 T 7z 71 0 5
£l (ppm) —
2
g:
3953300555008 ¢EE
“‘H'.—ﬁ-.ri S
|
i 9 0 S
PR Y ¥ ¥ ¥
8888 g = g
b i s i = =
5 ) 65 60 55 5.0 45 40 25 a0 25 20 L5 Lo 05
£l (ppm)
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Elemental Composition Report N
@\0: n}]/
Single Mass Analysis 0
Tolerance=5.0mDa / DBE: min=-1.5, max=50.0 A
Element prediction: Off o

3p

Monoisotopic Mass, Odd and Even Electron lons

290 formula(e) evaluated with 28 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-12 H: 0-15 N:0-1 0:03

I¥FE-4D \Waisrs GO Fremier

20151580 313 (5.213) ©m (313-415+428]) PN

1070436 1.53e+004
100
P

1450505
123443
b ARcuEha 2070860
230188 —— 70338 asoyes  1DED4ZE L 1620830 ||ssnsn5|7‘9n941
[, om0 gamee 7T} A | FARET- N 1.6 | ey T

HtH ey AP A AL BGRAR AR kol Bl Rk B P RAAG AT LA AL 1B A AR ) BAARY P AN A0 12320 Bl el R RSN AL LA 1B A A AR R |
40 45 50 55 S0 &5 TO TS B0 &5 S50 55 100 105 190 195 130 135 130 135 140 445 150 155 180 165 170 175 130 1&5 150 155 200 05 290 245 220 235 230

Minimum: 0.70 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
221.1050 0.74 221.1052 -0.2 -0.9 6.0 27730653 C12 H1ISN Q3
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Elemental Composition Report

O

~o

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

DBE: min =-1.5, max = 50.0
3q

Monoisotopic Mass, Odd and Even Electron lons

766 formula(e) evaluated with 49 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-13 H: 0-17 N:0-1 0:0-3
JIFE44 Waters GCT Premier
20151578 5198550} Cm (S15-{245+2611) TOF ME E+
100 107.0502 B8.332+003
.
1630768
s7.0344 AR 1350225 : Y
330728 ss.nsﬂl.‘l sspors NS gqgsas msn-tzel 1210254 ~13s08es N unﬂ %6““‘ ﬂg.rrgits:m;.' 1570760 2 299 414 2351133
-iIC ! 5II'I ; EIO ; ?II'I ! aIZI ; EIE ; II!IC ; 11'0 ‘||2C ! 130 i 1-ItCI ; 1'5] ! I!SC : 1'}0 ! 1!IG ! Iél‘l ! ZKIII : 21'! : ! ! i
Minimum: 0.20 -15
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
235.1199 0.21  235.1208 -0.9 -3.8 6.0 5546026.0 C13H17NO3
5.2 Copies of the spectra for Scheme 4
55 N_ Me L % :
A8 E L o —
0T ;;ﬁergff 2% 253
~ Ne gas sl g Rig
Me 'cl) N by n
o~ P | !! 1]
- o) ;ﬁL I~ LU U JF@HL
l J da =1 = ) S
L —— ———
o .7 7.6 7.5 T.4 7.3 1.2 T. T.0 o
£1 {ppm) ﬁ
=3
- o — O 00— W =
oz TESRARENEEES i
I e LA L s n nlL 1
& L»h/nl.aﬁs'#-ﬂ-'-—'—'—
I ]
il ]
l L Ju l___;_,_..._..alk_.r\_ AJ'JK__
f ey y f f
= EEE = = 2 g
(=] — i — i e e =1
&Ib b‘U Tla rIU 6.‘5 GIU :)I: 5IU 4.‘5 -t.IU 3.‘5 B.IU 2‘5 Z.IU 1.I5 L0 {‘.IS
Tl (ppm)
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Elemental Composition Report N
Of “Y
Single Mass Analysis M o
Tolerance=5.0mDa / DBE:min=-1.5, max=50.0 4
Element prediction: Off (o) 4a
Monoisotopic Mass, Odd and Even Electron lons
1453 formula(e) evaluated with 86 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-18 H:0-19 N: 0-1 0:0-3
SF-E-23% Waters GCTPremier
20150538 170 (2.833) ©m (170-{204+308]7) TOE RS Bl
. 1050336 1.50e+004
.
770334
b 1420247 g
siges.segszy SO argsss | 1220383 p3spas | 150220 181.1030 205 ez 220960 ?Z””“ e — el ey
AIIIIHI]IE::IITE“HIDISIDIH!IE 1{0'1;".1]'15“'11“'1%"'|é-ﬂ||':"ﬂl|l|3€|1éll|2|!|nlllll MIZIBEIZAEIZéDIZi!-ﬂlihll!BEI?éEI'“t
Minimum: 0.12 3
Maximum: 100.00 5.0 10.0 50.0

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

2971371 013 297.1365 0.6 2.0 10.0 5546029.0 C18H19 N O3
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Elemental Composition Report

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

Noant

o]

DBE: min =-1.5, max = 50.0
4b

Monoisotopic Mass, Odd and Even Electron lons
991 formula(e) evaluated with 58 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-17 H: 0-16 MN: 0-1 0:03 35C: 01 37Cl: 01
FFE-230 \Waters GOT Premier
20150540 517 (85171 Cm (S17-{45+573)) TOF ME El
100 1050336 STe+0D4
770335 247 D344
| Sip2aSRAEN TEmI e bt 1111.;:: FJM?E wanpoer  asasens VR pnon  gsspeas  apppep PO R e ey
d-lﬂ v SE ! EID' - TII'I : EII'I g EID T H!II'I |1||'| ! |2|ﬂ ; 15D ! I-'u:l ki 1!53 i 1& ; 1;“ ! 1aﬂ : |é:| g EI!II'I ! Zliﬂ ! Z;.D ! ?JIG : Ztliﬁ :én ! Zéﬂ i Z;H % Zlﬂj e
Minimum: 0.29 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
245.0372 34.32 245.0369 0.3 1.2 9.5 0.4 C14 H10 02 35Cl
o~ N__Me "
X0 7853
E- L o) e g 5 ﬁ b
i . = n I
AT \
[ T O 4 _kgﬁ'{ SO
’/4 T T T T F T f‘i T T: T T T
7.70 7.65 760 7.5 7.5 7.4 7.40 1.3
1 (ppm}
00T = W WD O T = g.
EERTRAALEE "i
e G
22 m
[
l I(JM h NN |
L L% & 4 4
=} 3&& =1 S S
e == & i =
's 50 15 7o &5 6.0 55 50 45 Lo 25 a0 25 20 15 1o 0 00
fl (ppa}
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fl (ppm)
Elemental Composition Report
D'N‘H
Single Mass Analysis /C(\ \r
Tolerance=5.0mDa / DBE: min=-1.5, max=50.0 F 9]
Element prediction: Off (::'AO -
Monoisotopic Mass, Odd and Even Electron lons
2386 formula(e) evaluated with 131 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-17 H: 0-16 N: 0-1 0:0-3 F:0-1
s o o ."-}I.m.“ il P ﬁ'l O L SRR L et o TR
Minimum: 0.10 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DEE i-FIT Formula
301.1119 0.11 301.1114 0.5 1.7 10.0 5546028.5 C17HI16NO3F
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa
Element prediction: Off

/

DBE: min = -1.5, max = 50.0

Me\@\OAN:\YMB
0 Me
sal

Monoisotopic Mass, Odd and Even Electron lons
384 formula(e) evaluated with 31 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-18 H: 0-19 N:0-1 0:0-3
232 Waters GCT Premier
20153069 138 (2.300} Cm (138~23+2161) TOF ME El+
100 1050334 105 +004
=
770383 -
] 1060383  qap 2 e
([t s !1'n||5“ 1, 1|§5M'! tezpegs 1TEIDEZ qgqqpgs TS FUEE aes e 2574358
J.ID : BIII { EIO : ?E IIHII'I y !II'I ! 16] 11'0 ! 15] : |5E : |lll'l d 1é[| ) 1%-0 ¢ 1':"0 . |él: ! |él‘l ! ZI!II'I ; 2|ID ! DIE y 25! ; 2"1!: ; Zéll Y K!CI ) 2':‘I: : 2éﬂ ! L
Minimum: 0.50 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
297.1368 0.52 297.1365 0.3 1.0 10.0 5546041.0 C18HI19NO3
a Fgey
Bre g N Me EZ08 I
n ] S NI Y
SaFhs e % i T yu(
P —g e e —
3 0 de T o T r4|'| T T T —:I
[ B 7 TE: T 7B T4 T wre” 34
e 1 (ppm)
Wy =
ZE
3
g
|‘
8= Q9TATBRS
S Behn i o
\ﬁ NPT
| |‘
M L)
_Ju VLA _JL . i O
iy | y i,
S 88 &8 g g8
] i — [ LB
S.IU T.IE TIU E.I5 E.IU ala SIU 4.‘5 -L.IU 3.‘5 S.IU 2.‘5 2.IU 1.I5 ].IU 0.‘5 UI
fl (ppm)
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Elemental Composition Report

Br o N WME
Single Mass Analysis Me
O
sak

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

Monoisotopic Mass, Odd and Even Electron lons

1890 formula(e) evaluated with 88 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-17 H: 0-16 N:0-1 0:0-3 79Br: 0-1 81Br: 0-1

JYF-E-31E Waters GCT Premier

20150568 322 5,372 ©m (322-4E1+2057) TOF ME El-
1050334 153e+004
100
%
TTEEEI 288.3873
1060354 423 0373 s
sypmas  TEOE|Z|TEO4AD 1558577 982 1853501 1FESSI 2400027
e f ks o el m i il - AT I T il Bt
bty b Al R Rt b b L i B bt T T ey —— ——
40 S50 B0 TGO 80 90 100 140 120 130 140 150 450 170 18D 490 00 240 220 230 240 250 260 270 280 290 300 340 3P0 330 M0 30 3

Minimum: 0.20 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM  DBE i-FIT Formula

363.0300 0.32 363.0293 0.7 1.9 10.0 5546037.5 C17H1e N O3 81Br
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Elemental Composition Report Me

N.. _Me
o=
Single Mass Analysis ij\ \rul;
o

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

Element prediction: Off go af

Monoisotopic Mass, Odd and Even Electron lons
96 formula(e) evaluated with 8 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-18 H: 0-19 N:0-1 0:0-3

22 Wakers GCT Premler

20153073 53 (0883} Om (S3-5+124)) TOFMS B
T TG 1.37e+004
100+
% 2280800
770384
ips038% 1220370 60558

?:nads = 10554 13510425
51.0239 EF0338 r 1450253 1750025 2220513 53,1238 2971364
/el g ! m m [ b LA K - 1 Ty %)\ -227 0990 235 1080 F 2821143 bk

s R Rt e Rt Ut Bl i Sl i) Al ol L Laid okl LUt A R ik i LA A i sl o Rt bt b Rl KA i) LAkt Ak i Ll bl kil o

|
T Ll R T T T T
40 50 (-] kL an 50 00 110 120 130 140 150 1€0 7o 130 150 0o 2o Pl 30 240 2= %0 aro 280 280

Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula

297.1364 4.17 297.1365 -0.1 -0.3 10.0 2773157.8 C18 HI9N O3
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Elemental Composition Report E
D-N"'\‘:T" Ma
Single Mass Analysis Me
Tolerance =5.0mba /  DBE:min = -1.5, max = 50.0 0
Element prediction: Off @Ao pe
Menoisotopic Mass, Odd and Even Electron lons
361 formula(e) evaluated with 34 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:017 H: 0-16 M:0-1 0:0-3 F:0-1
o g [P g [ e, ape v WES puot | SR Compams g
Minimum: 0.70 -1.5
Maxirmum: 100.00 3.0 10.0 20.0
Mass RA Cale. Mass mbDa PPM DBE i-FIT Formula
301.1117 0.72 301.1114 0.3 1.0 1000 27730148 CI17HIGNO3F
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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

Elements Used:
C:0-18 H: 0-19 N: 0-1 0:0-3

FEF-E-311 Waters GCT Premier

(™

103 formula(e) evaluated with 8 results within limits (all results (up to 1000) for each mass)

20150688 193(3.217) Cm (153~316+321]1) TOF ME E
100+ 1050335 1.552+004
0918
!
TTO34 2260867
106 0355
s1gq23 ?m ?Sn:!: : Te0454 5'-0?*5 : unl.nlsl?s o g ey
40 ! SID : S::I : Tll: I Bll! d ﬂll : II!H'I |I|I: 4 |{'ﬁ : 15!] ! IA!I'I ! |I§l'l % 160 JJIJ: : -
Minimum: 3.00
Maximum: 100.00 5.0
Mass RA Calc. Mass mDa PPM DBE
226.0967 12.50 226.0994 2.7 -11.9 9.0
P
%EE
gg \|7 JAZZIE
B ol P
VA RN .
. N\ e 2
ik N ey
g g g g ]
— e =
7.7 7.6 7.5 7.4 7.3 7.2
1 {ppa)
EESxCBERFT LY
29 FEK‘- CErE R
3 i e
> = RERE
i , i 22487 2556
4 | | ! e el o : i
N .||“ﬁ R T |
S ||, SR /1w 11,119, L MO A AN N |
T AR T L R |
g 5888 g 88 8§ g
(o] — ] e — — — —_— —
T T T T T T T T T T T T T T T
3.5 8.0 7.6 7.0 6.5 6.0 55 5.0 4.5 4.0 a6 3.0 2.5 0.5 0.0
fl (ppm)
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Elemental Composition Report _O,N_)(
Single Mass Analysis
Tolerance=5.0mDa / DBE: min=-1.5, max=50.0
Element prediction: Off O 4
Monoisotopic Mass, Odd and Even Electron lons
763 formula(e) evaluated with 48 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-19 H: 0-19 N:0-1 0:0-3
'_;:JS_JSE' 385 (5417 Cm (385~ 1D6+4337) e _?T;-\f:?é—-
237,
= 1pe.n3s0 o Fm
gz ?3n5§ qus 1uzuss{ll “11“3“‘1 ziTm 1430253 qes.ovoe 17a07se 1930032 207 o7s4 2000858 3750582 zez.na1z FEIN44T  309.136T
i e ot b i e B g T ey g Sl B g s sl s e e il
Minimum: 0.14 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
309.1367 0.15 309.1365 0.2 0.6 11.0 55460325 C19HI9NO3
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Elemental Composition Report 5

T
)
Single Mass Analysis o1
Tolerance=5.0mDa /  DBE: min =-1.5, max = 50.0 i {/ 8 “\]'/
TN

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

113 formula(e) evaluated with 8 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-23 H: 0-21 N: 0-1 0:0-3

JYF-E-312 \aters GOT Premier

i::_:ll!!-‘i? B.117)Cm 487-23+108]) e 2 _?;'fs'ﬁnl-
2251114
Sl 181.0650
o 1820710 =
51.0241 550506 1 JROM3  spanmy J22h3eg.a27.0528 152;?'5215 i |'|'| :9”-!‘ 184722 2380808 28581048 e | =abe :

40 ! BIII : E:II : .'-‘II'I II!II'I ! !II'I : |CII:I |I1O ! |£‘DI |5I‘l ; HII'I ! |§I‘lI |él: x |I:‘E ! 1;" ; '|§|: 4 2|IH: : 2‘": j Zlb] : 2;1] : 21‘10 j léﬂ ? Zéﬂ ! 2.'!‘I1 ) J!EC ; 25!: ! JI!IE mE
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
288.1114 21.80 288.1130 -3.6 -125 130 1211 C20 H16 02

2 NG NG Ay o o Mmoo
AV NSS 8 TH838ags

4] F '3 =1 & & =
P = o e W
0 L SR | T l‘\“ T T Bl | DG AL TR PR LA |
7.8 76 7.4 7.2 7.0 6.8
f1 (ppa)
=]
P
= &5
o ==
7

—5.066

R i g g s e e
et T A e Tk ke W e
‘\I/ lr'__r T —
] I|
II | hmd L
., N S5 |0, G N
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Elemental Composition Report @/ﬂ\
0
Single Mass Analysis —0 o-Ns
Tolerance =5.0mDa / DBE: min=-1.5, max = 50.0 \l/
Element prediction: Off 4k
Monoisotopic Mass, Odd and Even Electron lons

157 formula(e) evaluated with 12 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-18 H: 0-19 N:0-1 0:0-4

FeF-Eedd \Naters GCT Premier

'_;;I:_IS'E— §92(11.533} Cm (ES2-E6+371)) S _B;L\fi?::
%
TTOXES
1220571 1380833 e 2420898 29313

W e - v | ik ke AT e e | U cossbORO TR W

40 50 &0 0 -] 50 100 110 1 130 140 150 180 ima 180 130 i) 210 20 3 240 =0 - m 80 =0 o0 30
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
313.1313 751  313.1314 0.1 -0.3 10.0 0.8 C18 HI9 N O4

5.3 Copies of the spectra for Scheme 5

S55



{ppm)

fl

.w.va.m./.

Go.mu\||j

6L6'T

¥ITTy
ET T
IFTF
L¥TF
65T

9Tt

00T

=007

001
2001
2001
=001
M_“.cc.m

~00'1

=00T

S56




S57

mEgg
1. 000
EEgR %
PR g 8
2 [} ..q
[~ A ol | ! =
z £ % . l
S s g
il
| |
‘ ‘ ‘ - l e 1 1
1&‘50 1 I50 1 ;.U 1 !‘;U 1 'zI!U 1 i{‘ 1 IUU ‘JIU SIU '|'I0 SIU 5‘0 -lIU SIU 2‘0 ]IU
fl (ppm}
Elemental Composition Report Me
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Multiple Mass Analysis g\, .
Tolerance=5.0mDa / DBE: min=-1.5, max =50.0
Element prediction: Off 0
Monoisotopic Mass, Odd and Even Electron lons
584 formula(e) evaluated with 46 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-18 H: 0-19 N: 0-1 0:0-3
?‘;llIESSJ'L 13902317 Cm (138~{23+236)) el e TOF ME E
;m_ 2T 35-43+228) R :_"'.3:+EL';
S 1060388 e £
s‘lm“"jﬁxrm }5'"“' ?ME anms i . il ( 145030 I8 ez pong y7mnent  tsenrs: m'“aﬂ i R, astgaTn 2971387
T e e ey
Minimum: 0.69 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
297.1367 0.70 297.1365 0.2 Q0.7 10,0 27730170 Ci18HI19NO3



o0
F
L_ E
oo
__ L
L1
=001
3 B
=Epog
ZR00 1 -
=
uy
o
P
4
5
7N
o}
QD
=

......../
7
L't
wa._ﬁ |w\ =00°€
STH' =00°€
:&._W ﬂ o0z
o6 A
SH'T a
mS_NW. 00T
¥89'T
€066y
£66'E =00
Sc ||L H(O_U.N
sz
1
L J 00T
[ WS._
_||||“L 007
i 01
i S Y

fl (ppm}

608°9T~.  _

BEFSS—

SSETU
T49°9L S——
9T6'9L —
osriid b
FRLEI
154121
N:..mﬁw - =
806'STI~ =
8L6'0T1<"
19T 01 - =
z 2_% -
0TOFEL
0816k T———
STFFEl— ——
T6LEI T~

SEL'POT T

160 150 140 130 120 110 100 90 80 70 G0 50
£l (ppm}

70

S58



Elemental Composition Report

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

OJN:‘T/ME
Multiple Mass Analysis o Me
MeC

Maonoisotopic Mass, Odd and Even Electron lons
3398 formula(e) evaluated with 162 results within limits (all results (up to 1000) for each mass)

Elements Used:
_(;: 9—2{] H: 0-23 N:0-1 0:04

HHEAID 1060 (17 833) Cm (1060 {ZT+12371}) TOF ME Ele
i E:

o0 155 0448 16124
=
g 70393 1TSS ::::::l 153.0623
o Bl L J N i 192 1002 23T 0945 2550754 2660998 3161575 344 1605 e
an Eill B0 100 120 140 160 1A0 200 20 P40 PRO | PAOD 300 0 &S0 540

Minimum: 0.10 -1.5
Maximum: 100.00 50 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
341.1605 0.11 341.1627 -2.2 -6.4 10.0  5546028.0 C20H23NO0O4

5.4 Copies of the spectra for Scheme 6
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Elemental Composition Report
OH
Multiple Mass Analysis g\
Tolerance=5.0mDa / DBE: min=-1.5, max=50.0 e a
Element prediction: Off | i
8
Monoisotopic Mass, Odd and Even Electron lons
63 formula(e) evaluated with 14 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-14 H: 0-12 0:0-3
smee WE“ o | S % s o P i W
Minimum: 3.00 -1.5
Maximum: 100.00 5.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
228.0785 5.38 228.0786 0.1 -0.4 9.0 27731375 Ci14H1203

5.5 Copies of the spectra for Scheme 7
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