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1. General Information

"H NMR and 3C NMR spectra were recorded on a Bruker DPX-400 spectrometer with CDCl;
as the solvent and TMS as an internal standard. Melting points were measured using a WC-1
microscopic apparatus and are uncorrected. High resolution mass spectra were ensured on an
Agilent Technologies 1290-6540 UHPLC/Accurate-Mass Quadrupole Time-of-Flight LC/MS. All
solvents were used with further purification. Dichloromethane, ethyl acetate, and hexane were
used for column chromatography. The commercials were obtained from commercial sources and
used as-received without further purification unless otherwise noted.

2.0ptimization of Reaction Conditions

Table S1. Optimization of Catalyst®

O
0 HN S
HNJ\@ . NC)L N catalyst (10 mol%) N~
“ N~ N o - OO
OO base (2.0 equiv)
CH;CN 0
0, 80°C, 12 h
1a 2a 3aa CN
Entry Catalyst Base Oxidant Yield(%)?
1 CuSO4+H20 PivONa K2S,03 36
2 Cu(OAc)2-H.0 PivONa K2S,03 26
3 Cu(acac), PivONa K2S,05 27
4 Cu(OTf), PivONa K>S,03 22
5 CuBrn; PivONa K»S,05 10
6 AgOAc PivONa K>S,05 24
7 Fe(acac); PivONa K2S,05 25
9 FeCl3-6H,0O PivONa K>S,03 18
10 FeCl»4H,0O PivONa K2S,03 23
11 Co(acac)s PivONa K>S:0s 23
12 Ni(OAc),4H,O PivONa K>S,03 18
13 NiCl,-6H,O PivONa K>S,03 18
14 PdCl, PivONa K>S,03 24
15 Pd(OAc), PivONa K2S,03 28
16 Ru(pphs)sCly PivONa K>S,03 48
17 Ru(bpy);PFs PivONa K>S,03 34
18 Ru(bpy);Cl36H,0 PivONa K>S,03 32
19 [RuCly(p-cymene):]» PivONa K»S,05 51
20 RuCl3H,O PivONa K>S,03 55
21 RuCl3H,O PivONa - 68

@Reaction conditions: 1a (0.2 mmol), 2a (2.0 equiv), catalysts (10 mol%), base (0.4 mmol), oxidant (0.2 mmol),
solvent (2 mL) at 80 °C under O for 12 h. *Isolated yield.
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Table S2. Optimization of Base and Additive “

O
HNT S
J\/\j NC)L N RUCl5 H,0 (10 mol%) N~
“ \’(CN base (2.0 equiv) OO
addition (20 mol%) o
CH4CN, 0,, 80°C, 12 h \‘/
1a 2a 3aa CN
Entry Catalyst Base Addition Solvent Yield(%)”

1 RuCl3H,O NaOAc - CH;CN 61
2 RuCl3H>,O KOAc - CH3;CN 63
3 RuClyH20O KHCO3 - CH3CN 54
4 RuCl3H>,O KCO; - CH3CN 62
5 RuCl3H,O ‘BuOK - CH;CN 44
6 RuClyH,O KI - CH3CN NR
7 RuCl3H>,O NH4OAc - CH3;CN 57
8 RuCl3H>,O K3PO4 - CH;CN 55
9 RuClyH,O PivOH - CH3CN 42
10 RuClyH,O NaCl - CH3CN 49
11 RuCl3H,O PivONa - THF <10
12 RuClsH,O PivONa - 1,4-Dioxane NR
13 RuClyH,O PivONa - DCE NR
14 RuCl3H,O PivONa - Acetone NR
15 RuCl3H,O PivONa - Dioxane NR
16 RuCl3H>O PivONa PPh; CH;CN 61
17 RuCl3H,O PivONa diMe-phen CH3CN 69
18 RuClyH,O PivONa TBAB CH3CN 58
19 RuClsH,O PivONa x-phos CH3;CN 60
20 RuCl3H>O PivONa 1,10-phen CH;CN 67
21 RuClyH,O PivONa bpy CH;CN 72
22¢ RuClyH,O PivONa bpy CH;CN 80

“Reaction conditions: 1a (0.2 mmol), 2a (2.0 equiv), catalysts (10 mol%), base (0.4 mmol), addition (20 mol%),
solvent (2 mL) at 80 °C under O for 12 h. “Isolated yield. “2a (0.8 mmol); 1,10-phen = 1,10-phenanthroline, bpy =
2, 2'-bipyridine, diMe-phen = 4,7-dimethyl-1,10-phenanthroline

3. Experimental Section

3.1. Typical procedure for the synthesis of substrate 1-22
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A 100 mL two-necked round-bottom flask was equipped with a magnetic stir bar and charged
with 1-naphthylamine (20 mmol, 2.86 g), picolinic acid (1.1 equiv., 2.70 g), N,N-dimethyl-4-
aminopyridine (DMAP, 0.1 equiv., 0.244 g) in 30 mL anhydrous CH>Cl, at 0 °C. After DCC (4.54

g, 1.1 equiv.) in CH>Cl, (20 mL) was added dropwise to the solution, the reaction was then

warmed to room temperature, stirred for 12 h and quenched with water (30 mL). The reaction
mixture was extracted with CH2Cly (3 x 20 mL), and the combined organic solvent was dried over
Na,SOq, filtered and concentrated under reduced pressure. The resulting residue was purified by
column chromatography (hexane/ethyl acetate = 3:1) (V/V) to afford the pure product 1 as a white

solid (4.42 g, 89%).
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All amides 2-22 were prepared from the corresponding 1-naphthylamine and 2-picolinic acid
derivatives according to the reported procedure!.

3.2. Typical procedure for the product 3aa

A Schlenk tube was equipped with a magnetic stir bar and charged with N-(naphthalen-1-
yl)picolinamide 1a (0.2 mmol, 49.6 mg), 2a (0.8 mmol, 131 mg), RuCls-H>O (0.02 mmol, 5 mg),
PivONa'H,O (0.4 mmol, 56.8 mg), bpy (0.04 mmol, 6.2 mg), MeCN 2.0 mL. The resulting
mixture was sealed under O», heated at 80 °C for 12 h, and cooled to room temperature. Upon
completion, CH>Cl, (30 mL) was added to the reaction system, and the resulting mixture was
filtered through a pad of Celite. After the organic material was concentrated in vacuum, the
product was purified by column chromatography on silica gel (100-200 mesh) using
hexane/EtOAc as an eluent (5:1-3:1, V/V) to afford the pure product 3aa.

3.3. Typical procedure for the product 4a and 5a

0]

NH,
HNT S NH,
EtOH, HCI

OO EtOH, NaOH N
5 90 °C, 12h OO 100 °C, 12h OO
é o0/ o/
HoN™ ~0 CN CN
5a Jaa 4a

A mixture of 3aa (66.2 mg, 0.2 mmol) and HCI (1 mL) was heated in ethanol (2 mL) for 12 h at
100 °C. After the mixture was cooled to room temperature and diluted with water (3.0 mL). The
saturated NaHCOj3 solution was then added until the pH value was about 7. The mixture was then
extracted with CH»Cl, and dried over anhydrous Na;SOs. After the organic material was
concentrated in vacuum, the product was purified by column chromatography on silica gel
(100-200 mesh) using hexane/EtOAc as an eluent (2:1, V/V) to afford the pure product 4a.

A mixture of 3aa (66.2 mg, 0.2 mmol) and NaOH (160 mg, 4 mmol, 20 equiv) was heated in
ethanol (2 mL) for 12 h at 90 °C. After the mixture was cooled to room temperature and diluted
with water (3.0 mL). The mixture was then extracted with CH,Cl, and dried over anhydrous
Na,SO4. After the organic material was concentrated in vacuum, the product was purified by
column chromatography on silica gel (100-200 mesh) using hexane/EtOAc as an eluent (2:1, V/V)
to afford the pure product 5a.

4. Characterization Data of the Products
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ONL
CN
3aa

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3aa): pale yellow solid (52.7 mg, 80%), mp 124-126 °C; 'H NMR (400 MHz, CDCl;3) ¢ 10.60 (s,
1H), 8.71-8.70 (m, 1H), 8.35 (d, J = 7.80 Hz, 1H), 8.26 (d, J = 8.36 Hz, 1H), 8.19-8.17 (m, 1H),
8.06 (d, J=8.22 Hz, 1H), 7.97-7.93 (m, 1H), 7.64-7.51 (m, 4H), 1.85 (s, 6H); '3C NMR (100 MHz,
CDCl), 0 162.4, 149.9, 148.2, 147.7, 137.8, 128.8, 128.7, 128.0, 127.0, 126.6, 126.1, 122.9, 122.6,
121.1,120.9, 119.0, 114.5, 72.4, 27.5; HRMS (ESI*) m/z [M+H"] caled for C20Hi7N302: 332.1394,
Found: 332.1394.

OﬁL
CN
3ba

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)-6-methylpicolinamide

(3ba): yellow solid (45.5 mg, 66%), mp 123-125 °C; '"H NMR (400 MHz, CDCls) 6 10.66 (s, 1H),
8.24 (d, /=8.38 Hz, 1H), 8.19-8.15 (m, 2H), 8.04 (d, J = 8.36 Hz, 1H), 7.82 (t, J=7.72 Hz, 1H),
7.64-7.60 (m, 1H), 7.58-7.54 (m, 2H), 7.37 (d, J = 7.68 Hz, 1H), 2.70 (s, 3H);1.85 (s, 6H); 13C
NMR (100MHz, CDCls), 6 162.6, 157.3, 149.2, 147.6, 137.9, 128.9, 128.8, 128.1, 126.9, 126.3,
126.1, 122.9, 121.1, 121.0, 119.6, 119.1, 114.6, 72.3, 27.5, 24.5; HRMS (ESI*) m/z [M+H"] calcd
for C21H9N302: 346.1550, Found: 346.1551.
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N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)-3-methylpicolinamide

(3ca): white solid (48.2 mg, 69%), mp 97-99 °C; 'H NMR (400MHz, CDCI3) J 10.79 (s, 1H),
8.55-8.54 (m, 1H), 8.20-8.16 (m, 2H), 8.05 (d, J = 8.04 Hz, 1H), 7.69-7.67 (m, 1H) 7.62-7.53 (m,
3H), 7.41 (dd, J, = 7.72 Hz, J> = 4.60 Hz, 1H), 2.85 (s, 3H), 1.84 (s, 6H); '3C NMR (100MHz,
CDCI3), ¢ 164.0, 147.5, 146.8, 145.6, 141.4, 136.4, 129.2, 128.9, 128.3, 126.8, 126.2, 126.0,
122.8, 121.2, 121.1, 119.2, 114.6, 72.4, 27.5, 20.7, HRMS (ESI") m/z [M+H"] calcd for
C21H19N303: 346.1550, Found: 346.1550.

ONL
CN
3da

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)-4-methoxypicolinamide

(3da): white solid (49.7 mg, 68%), mp 117-119 °C; 'H NMR (400MHz, CDCL3) & 10.66 (s, 1H),
8.49 (d, J = 5.64 Hz, 1H), 8.26 (d, J = 8.36 Hz, 1H), 8.19-8.17 (m, 1H), 8.05 (d, J = 8.24 Hz, 1H),
7.88 (d, J = 2.52 Hz, 1H), 7.63-7.54 (m, 3H), 7.01 (dd, J; = 5.64 Hz, J, = 2.60 Hz, 1H), 3.96 (s,
3H), 1.85 (s, 6H); 13C NMR (100MHz, CDCls), 5 167.3, 162.4, 152.0, 149.3, 147.6, 128.8, 127.9,
126.9, 126.1, 122.9, 121.1, 121.0, 118.9, 114.5, 113.4, 107.7, 72.3, 55.7, 27.5; HRMS (ESI*) m/z
[M+H"] caled for C21H19N303: 362.1499, Found: 362.1499.

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)-6-fluoropicolinamide

(3ea): white solid (45.5 mg, 65%); mp 123-125 °C 'H NMR (400MHz, CDCls) 6 10.07 (s, 1H),
8.25 (dd, J; = 7.36 Hz, J, = 1.68 Hz, 1H), 8.19-8.16 (m, 2H), 8.09-8.00 (m, 2H), 7.65-7.54 (m,
3H), 7.19 (dd, J; = 8.16 Hz, J> = 2.00 Hz, 1H), 1.86 (s, 6H); '3C NMR (100MHz, CDCl3), 6 162.1
(d, Jo-r = 243.32 Hz), 161.1, 148.5 (d, Jc-r = 10.66 Hz), 148.1, 142.9 (d, Jcr = 7.56 Hz), 128.7,
128.2, 128.1, 127.1, 126.2, 122.9, 121.0, 120.9, 120.3 (d, Jc-r = 3.69 Hz), 119.7, 114.2, 113.2 (d,
Jer = 35.57 Hz), 72.3, 27.5; '”F NMR (376MHz, CDCls), § -76.1 (s, 1F); HRMS (ESI") m/z
[M+H"] caled for C20H16FN302: 350.1299, Found: 350.1299.
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3fa

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)-5-fluoropicolinamide

(3fa): white solid (55.1 mg, 79%), mp 128-130 °C; 'H NMR (400MHz, CDCls) 6 10.33 (s, 1H),
8.54 (d, J=2.72 Hz, 1H), 8.39 (dd, J; = 8.68 Hz, J> = 4.60 Hz, 1H), 8.22-8.17 (m, 2H), 8.01 (d, J
= 8.12 Hz, 1H), 7.66-7.54 (m, 4H), 1.85 (s, 6H); '*C NMR (100MHz, CDCL), 6 161.3 (d, Jc.r =
259,79 Hz), 161.4, 147.8, 146.3 (d, Jor = 3.74 Hz), 136.7 (d, Jr = 25.39 Hz), 128.7, 128.5, 128.0,
127.0, 126.1, 124.4 (d, Jer = 8.75 Hz), 1243 (d, Jor =21.40 Hz), 122.9, 121.0, 120.8, 119.3,
114.4,72.3, 27.5; HRMS (ESI*) m/z [M+H*] caled for CaoH6FN302: 350.1299, Found: 350.1297.

0
HN N

N~
DO
-
CN
3ga

6-chloro-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ga): white solid (50.9 mg, 70%), mp 94-96 °C; 'H NMR (400MHz, CDCl3) ¢ 10.19 (s, 1H),
8.29-8.27 (m, 1H), 8.19-8.17 (m, 1H), 8.15 (d, J= 8.32 Hz, 1H), 8.01 (d, /= 8.32 Hz, 1H), 7.91 (t,
J=17.80 Hz, 1H), 7.65-7.61 (m, 1H), 7.59-7.54 (m, 3H), 1.86 (s, 6H); '3C NMR (100MHz, CDCl5),
0 161.1, 1504, 150.1, 148.1, 140.4, 128.7, 128.3, 128.2, 127.4, 127.1, 126.2, 122.9, 121.3, 121.0,
120.9, 119.8, 114.2, 72.3, 27.5; HRMS (ESI") m/z [M+H"] calcd for C2H;6CIN3O2: 366.1004,
Found: 366.1003.
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5-chloro-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ha): pale yellow solid (50.4 mg, 69%), mp 117-119 °C; "H NMR (400MHz, CDCls) 6 10.36 (s,
1H), 8.65 (d, J=2.28 Hz, 1H), 8.31 (d, J = 8.40 Hz, 1H), 8.23-8.18 (m, 2H), 8.01 (d, /= 8.36 Hz,
1H), 7.93-7,91 (m, 1H), 7.64-7.54 (m, 3H), 1.85 (s, 6H); *C NMR (100MHz, CDCl;), § 161.6,
148.1, 147.9, 147.3, 137.5, 135.5, 128.7, 128.3, 128.0, 127.1, 126.2, 123.6, 123.0, 121.0, 120.8,
119.3, 114.3, 72.3, 27.5; HRMS (ESI") m/z [M+H"] calcd for C20H;6CIN3O,: 366.1004, Found:
366.1001.

O%
CN
dia

4-chloro-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ia): yellow solid (48.8 mg, 67%), mp 120-122 °C; 'H NMR (400MHz, CDCls) & 10.46 (s, 1H),
8.59 (d, J = 5.24 Hz, 1H), 8.36 (d, J = 2.04 Hz, 1H), 8.23 (d, J = 8.36 Hz, 1H), 8.19-8.17 (m, 1H),
8.01 (d, J = 8.08 Hz, 1H), 7.64-7.52 (m, 4H), 1.85 (s, 6H); '*C NMR (100MHz, CDCls), § 161.2,
151.4, 149.1. 147.9, 146.4, 128.7, 128.3, 127.9, 126.8, 126.2, 123.2, 123.0, 121.0, 120.8, 119.3,
72.3,27.5; HRMS (ESI*) m/z [M+H*] calcd for CaoH6CIN3O2: 366.1004, Found: 366.1001.

o Cl

OWL
~CN

Jja

3,5-dichloro-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ja): white solid (50.2 mg, 63%), mp 127-129 °C; 'H NMR (400MHz, CDCls) 6 10.22 (s, 1H),
8.56 (d, J = 2.04 Hz, 1H), 8.19-8.16 (m, 2H), 7.96-7.92 (m, 2H), 7.62-7.52 (m, 3H), 1.84 (s, 6H);
13C NMR (100MHz, CDCls), & 160.5, 148.0, 145.2, 143.8, 140.2, 134.7, 133.1, 128.7, 128.2,
128.1, 127.0, 126.2, 123.0, 121.0, 120.8, 119.6, 114.3, 72.3, 27.5; HRMS (ESI*) m/z [M+H"]
caled for CaoH1sCLN30,: 400.0614, Found: 400.0618.
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N~
Do
L
CN

3ka

6-bromo-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ka): white solid (61.5 mg, 75%), mp 103-105 °C; 'H NMR (400MHz, CDCI3) 6 10.17 (s, 1H),
8.32-8.30 (m, 1H), 8.18(d, /= 8.12 Hz, 1H), 8.14 (d, /= 8.32 Hz, 1H), 8.00 (d, J = 8.36 Hz, 1H),
7.81 (t, J=7.68 Hz, 1H), 7.73-7.70 (m, 1H), 7.65-7.61 (m, 1H), 7.59-7.54 (m, 2H), 1.86 (s, 6H);
3C NMR (100MHz, CDCl), § 161.0, 151.0, 148.2, 140.6, 140.1, 131.2, 128.7, 128.3, 128.2,
127.2, 126.2, 122.9, 121.6, 121.1, 121.0, 119.9, 114.2, 72.3, 27.5; HRMS (ESI") m/z [M+H"]
calcd for Cy0H16BrN3O2: 410.0499, Found: 410.0501.

OWL
CN
3la

5-bromo-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3la): white solid (50.2 mg, 62%), mp 103-105 °C; 'H NMR (400MHz, CDCls) 6 10.37 (s, 1H),
8.76(d, J = 1.88 Hz, 1H), 8.26-8.17 (m, 3H), 8.08 (dd, J; = 8.32 Hz, J> =2.20 Hz, 1H), 8.00 (d, J
= 8.20 Hz, 1H), 7.64-7.54 (m, 3H), 1.85 (s, 6H); '*C NMR (100MHz, CDCl;), J 161.7, 149.4,
148.4, 147.9, 140.5, 128.7, 128.4, 128.0, 127.0, 126.2, 124.4, 124.0, 122.9, 121.0, 120.8, 119.3,
114.3, 72.3, 27.5; HRMS (ESI") m/z [M+H'] caled for CiHisBrN3O2: 410.0499, Found:
410.0499.

0]
B
HN NS
SO
0
CN
3ma
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4-bromo-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3ma): white solid (56.9 mg, 70%), mp 124-126 °C; '"H NMR (400MHz, CDCls) 6 10.45 (s, 1H),
8.53-8.51 (m, 2H), 8.23 (d, J = 8.36 Hz, 1H), 8.19-8.17 (m, 1H), 8.01 (d, J = 8.12 Hz, 1H), 7.70
(dd, J; = 5.16 Hz, J> = 1.96 Hz, 1H), 7.64-7.55 (m, 3H), 1.86 (s, 6H); '3*C NMR (100MHz, CDCl5),
0 161.1,151.1, 148.9, 147.9, 135.0, 129.9, 128.7, 128.3, 128.0, 127.0, 126.2, 126.1, 123.0, 121.0,
120.8, 119.3, 114.3, 72.3, 27.5; HRMS (ESI*) m/z [M+H"] calcd for C0H16BrN3O2: 410.0499,
Found: 410.0498.

O%
CN
3na

3-bromo-N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3na): pale yellow solid (48.8 mg, 60%), mp 128-130 °C; '"H NMR (400MHz, CDCl3) 6 10.48 (s,
1H), 8.66-8.65 (m, 1H), 8.22 (d, J = 8.40 Hz, 1H), 8.19-8.13 (m, 2H), 8.00 (d, /= 8.08 Hz, 1H),
7.62-7.53 (m, 3H), 7.37 (dd, J; = 8.12 Hz, J> = 4.48 Hz, 1H), 1.85 (s, 6H); '3C NMR (100MHz,
CDCly), 0 161.5, 147.8, 146.7, 146.6, 144.5, 128.8, 128.6, 128.2, 127.0, 126.9, 126.1, 123.0, 121.0,
120.9, 120.0, 119.5, 114.5, 72.4, 27.5; HRMS (ESI") m/z [M+H"] caled for CxHisBrN3;O:
409.0499, Found: 410.0495.

OWL
CN

30a

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)isoquinoline-1-carboxamide

(30a): Yellow liquid (51 mg, 67%); '"H NMR (400MHz, CDCls) ¢ 10.90 (s, 1H), 9.80-9.77 (m,
1H), 8.62 (d, J=5.48 Hz, 1H), 8.25 (d, J= 8.36 Hz, 1H), 8.20-8.18 (m, 1H), 8.11 (d, /= 8.16 Hz,
1H), 7.92-7.90 (m, 2H), 7.79-7.71 (m, 2H), 7.64-7.54 (m, 3H), 1.86 (s, 6H); '3*C NMR (100MHz,
CDCl), 0 164.1, 147.8, 147.5, 140.2, 137.7, 130.7, 129.1, 129.0, 128.9, 128.5, 127.9, 127.4, 127.0,
126.9, 126.1, 125.1, 122.9, 121.3, 121.1, 119.5, 114.5, 72.4, 27.5; HRMS (ESI*) m/z [M+H"]
calcd for C24H19N305: 382.1550, Found: 382.1550.
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O%
CN
3pa

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)quinoline-2-carboxamide

(3pa): pale yellow solid (39.8 mg, 55%), mp 175-176 °C; '"H NMR (400MHz, CDCl3) 6 10.81 (s,
1H), 8.48-8.41 (m, 2H), 8.30-8.26 (m, 2H), 8.20 (d, /= 7.84 Hz, 1H), 8.15 (d, J = 8.36 Hz, 1H),
7.95 (d, J=8.16 Hz, 1H), 7.87-7.83 (m, 1H), 7.71-7.64 (m, 2H), 7.61-7.58 (m, 2H), 1.87 (s, 6H);
3C NMR (100MHz, CDCl3), 6 162.6, 149.7, 147.8, 146.4, 138.0, 130.4, 129.9, 129.6, 128.8,
128.7, 128.3, 128.2, 127.9, 127.0, 126.1, 123.0, 121.1, 121.0, 119.3, 119.0, 118.9, 114.5, 72.3,
27.5; HRMS (EST") m/z [M+H"] calcd for C24H19N302: 382.1550, Found: 382.1546.

O

3ga

N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)pyrimidine-4-carboxamide

(3qa): yellow solid (35.1 mg, 53%); mp 118-120 °C; '"H NMR (400MHz, CDCls) 6 10.43 (s, 1H),
9.40 (d, J=1.32 Hz, 1H), 9.09 (d, /= 5.00 Hz, 1H), 8.29-8.19 (m, 3H), 8.02 (d, /= 8.36 Hz, 1H),
7.67-7.55 (m, 3H), 1.86 (s, 6H); *C NMR (100MHz, CDCls), § 160.6, 159.7, 157.8, 156.4, 148.2,
128.7, 127.9, 127.7, 127.2, 126.3, 123.0, 120.9, 120.6, 119.5, 118.8, 114.1, 72.3, 27.5; HRMS
(EST") m/z [M+H"] caled for C19H14N4O2: 333.1346, Found: 333.1346.

(0]
HN | ~N
O™
(@]
CN
3ra
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N-(4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)pyrazine-2-carboxamide

(3ra): pale yellow solid (35 mg, 52%), mp 164-166 °C; 'H NMR (400MHz, CDCl3) 6 10.19 (s,
1H), 9.57 (d, J = 1.28 Hz, 1H), 8.86 (d, J = 2.44 Hz, 1H), 8.68-8.67 (m, 1H), 8.22-8.18 (m, 2H),
8.00 (d, J = 8.12 Hz, 1H), 7.64-7.55 (m, 3H), 1.86 (s, 6H); '*C NMR (100MHz, CDCl3), ¢ 161.1,
148.1, 147.7, 144.8, 144.5, 142.6, 128.7, 128.0, 127.9, 127.1, 126.3, 123.0, 121.0, 120.7, 119.7,
114.2,72.3, 27.5; HRMS (ESI*) m/z [M+H"] calcd for C19H14N4O2: 333.1346, Found: 333.1343.

OWL
CN

3ab

N-(4-((2-cyanopropan-2-yl)oxy)-8-methylnaphthalen-1-yl)picolinamide

(3ab): white solid (23.2 mg, 33%), mp 125-127 °C; 'H NMR (400MHz, CDCl3) & 10.45 (s, 1H),
8.67-8.65 (m, 1H), 8.36 (d, J = 7.80 Hz, 1H), 8.06 (d, J = 8.16 Hz, 1H), 7.96-7.12 (m, 2H),
7.54-7.50 (m, 2H), 7.39-7.30 (m, 2H), 2.95 (s, 3H), 1.84 (s, 6H), '*C NMR (100MHz, CDCL), &
161.5, 149.0, 147.9, 147.2, 136.6, 131.9, 129.8, 129.2, 128.6. 128.3, 125.4, 124.6, 122.7, 121.7,
120.2, 120.1, 112.9, 72.2, 26.4, 23.9; HRMS (ESI*) m/z [M+H"] caled for C21H oN:0,: 346.1550,
Found: 346.1548.

OWL
CN
3ac

N-(4-((2-cyanopropan-2-yl)oxy)-8-methoxynaphthalen-1-yl)picolinamide

(3ac): yellow solid (36.8 mg, 52%), mp 132-134 °C; '"H NMR (400MHz, CDCls) 6 13.14 (s, 1H),
8.94 (d, J= 8.68 Hz, 1H), 8.69 (d, J = 4.24 Hz, 1H), 8.34 (d, /= 7.80 Hz, 1H), 7.92 (m, 1H), 7.76
(d, J=8.48 Hz, 1H), 7.55 (d, J = 8.64 Hz, 1H), 7.49-7.46 (m, 1H), 7.43-7.39 (m, 1H), 6.96 (d, J =
7.68 Hz, 1H), 4.20 (s, 3H), 1.82 (s, 6H); *C NMR (100MHz, CDCls), d 162.3, 156.3, 151.1, 148.1,
156.0, 137.6, 131.8, 131.1, 126.1, 125.9, 122.6, 121.2, 117.8, 116.2, 116.1, 115.6, 106.5, 72.6,
56.3, 27.5; HRMS (ESI") m/z [M+H"] calcd for C21H19N303: 362.1499, Found: 362.1497.
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OﬁL
CN
3ad

N-(4-((2-cyanopropan-2-yl)oxy)-8-phenylnaphthalen-1-yl)picolinamide

(3ad): yellow solid (54.4 mg, 66%), mp 141-143 °C; 'H NMR (400MHz, CDCls) & 9.44 (s, 1H),
8.24-8.22 (m, 1H), 8.19-8.17 (m, 1H), 8.10 (d, J = 8.44 Hz, 1H), 8.06 (d, J = 7.80 Hz, 1H),
7.78-7.74 (m, 1H), 7.61 (d, J = 8.44 Hz, 1H), 7.54-7.50 (m, 1H), 7.38-7.30 (m, 4H), 7.17-7.14 (m,
2H), 6.99-6.95 (m, 1H), 1.89 (s, 6H); '*C NMR (100MHz, CDCL), & 162.0, 149.7, 148.3, 147.4,
142.6, 137.9, 137.0, 131.2, 130.0, 129.1, 129.0, 128.1, 126.7, 126.5, 125.8, 125.0, 122.7, 122.4,

121.8, 121.1, 114.5, 72.4, 27.6; HRMS (ESI*) m/z [M+H"] calcd for CysH21N30,: 408.1701,
Found: 408.1707.

OﬁL
CN
Jae

N-(4-((2-cyanopropan-2-yl)oxy)-7-methoxynaphthalen-1-yl)picolinamide

(3ae): pale yellow solid (21.2 mg, 29%), mp 120-122 °C; 'H NMR (400MHz, CDCl3) 6 10.36 (s,
1H), 8.68 (d, J=4.20 Hz, 1H), 8.35 (d, /= 7.80 Hz, 1H), 8.11-8.07 (m, 2H), 7.97-7.53 (m, 1H),
7.54-7.51 (m, 1H), 7.40 (d, J = 8.32 Hz, 1H), 7.28 (d, J=2.32 Hz, 1H), 7.20 (dd, J; = 9.20 Hz, J,
= 2.40 Hz, 1H), 3.95 (s, 3H), 1.84 (s, 6H); *C NMR (100MHz, CDCl3), J 162.5, 158.6, 150.0,
148.2, 148.1, 137.8. 129.9, 127.5, 126.6, 124.7, 124.0, 122.6, 121.1, 120.8, 118.1, 112.1, 100.5,
72.2,55.4.27.5; HRMS (EST") m/z [M+H"] calcd for C2iH9N303: 362.1499, Found: 362.1502.
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N-(5-bromo-4-((2-cyanopropan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3af): white solid (21.2 mg, 29%), mp 141-143 °C; '"H NMR (400MHz, CDCl3) 6 10.47 (s, 1H),
8.70-8.69 (m, 1H), 8.34 (d, J = 7.80 Hz, 1H), 8.19 (d, J = 8.44 Hz, 1H), 8.06-8.04 (m, 1H),
7.98-7.94 (m, 1H), 7.98-7.94 (m, 1H), 7.89-7.87 (m, 1H), 7.74 (d, J = 8.44 Hz, 1H), 7.56-7.53 (m,
1H), 1.86 (s, 6H); 3C NMR (100MHz, CDCls), J 162.6, 149.7, 148.2, 147.6, 137.9, 134.3, 130.8,
129.3, 126.8, 126.7, 122.7, 121.4, 121.3, 121.0, 118.2, 117.0, 73.8, 27.0; HRMS (ESI*) m/z
[M-+H"] calcd for C20H16BrN3O2: 410.0499, Found: 410.0501.

=
OWL
CN
3ag

N-(5-((2-cyanopropan-2-yl)oxy)quinolin-8-yl)picolinamide

(3ag): white solid (49.4 mg, 74%), mp 147-149 °C; 'H NMR (400MHz, CDCL;) 6 12.15 (s, 1H),
8.99-8.97 (m, 2H), 8.79-8.77 (m, 1H), 8.48-8.46 (m, 1H), 8.35 (d, J = 7.80 Hz, 1H), 7.95-7.91 (m,
1H), 7.56 (d, J = 8.56 Hz, 1H), 7.53-7.49 (m, 2H), 1.85 (s, 6H); 13C NMR (100MHz, CDCl;), &
162.6, 150.4, 149.2, 148.6, 144.9, 139.9, 137.5, 131.2, 131.1, 126.3, 123.5, 122.5, 121.5, 121.0,
116.3, 115.9, 72.6, 27.5; HRMS (ESI*) m/z [M+H*] caled for C1oHN4O,: 333.1346, Found:
333.1348.

3ah
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N-(8-((2-cyanopropan-2-yl)oxy)quinolin-5-yl)picolinamide

(3ah): pale yellow solid (21.9 mg, 33%), mp 135-137 °C; 'H NMR (400MHz, CDCls) 6 10.55 (s,
1H), 9.02-9.00 (m, 1H), 8.71-8.70 (m, 1H), 8.43-8.40 (m, 1H), 8.35 (d, /= 7.80 Hz, 1H), 8.26 (d,
J=8.40 Hz, 1H), 7.99-7.95 (m, 1H), 7.79 (d, J = 8.40 Hz, 1H), 7.58-7.52 (m, 2H), 1.89 (s, 6H);
3C NMR (100MHz, CDCl3), ¢ 162.6, 150.2, 149.5, 148.2, 148.1, 143.2, 137.9, 130.0, 129.1,
126.9, 123.6, 122.7, 121.5, 121.1, 120.5, 120.0, 73.9, 27.6; HRMS (ESI") m/z [M+H"] calcd for
C19H16N4O2: 333.1346, Found: 333.1349.

N-(4-((1-cyanocyclohexyl)oxy)naphthalen-1-yl)picolinamide

(3ak): pale yellow solid (25.8 mg, 35%), mp 121-123 °C; '"H NMR (400MHz, CDCl3) 6 10.57 (s,
1H), 8.71-8.70 (m, 1H), 8.36 (d, J = 7.80 Hz, 1H), 8.26-8.22 (m, 2H), 8.05 (d, /= 8.12 Hz, 1H),
7.97-7.93 (m, 1H), 7.63-7.52 (m, 4H), 2.37-2.33 (m, 2H), 2.06-2.00 (m, 2H), 1.86-1.83 (m, 2H),
1.70-1.62 (m, 3H), 1.43-1.36 (m, 1H); 3C NMR (100MHz, CDCl3), § 162.4, 150.0, 148.2, 147.3,
137.8, 128.5, 128.3, 128.1, 126.9, 126.6, 126.0, 122.9, 122.6, 121.0, 120.3, 119.2, 113.9, 35.8,
24.6, 22.4; HRMS (ESI") m/z [M+H"] calcd for C23H21N30,: 372.1707, Found: 372.1710.

N-(4-((2-cyanobutan-2-yl)oxy)naphthalen-1-yl)picolinamide

(3al): pale yellow solid (17.3 mg, 28%), mp 125-127 °C; 'H NMR (400MHz, CDCl3) § 10.59 (s,
1H), 8.71-8.70 (m, 1H), 8.36 (d, /= 7.40 Hz, 1H), 8.25 (d, J = 8.36 Hz, 1H), 8.20-8.18 (m, 1H),
8.06 (d, J=8.28 Hz, 1H), 7.97-7.93 (m, 1H), 7.63-7.59 (m, 1H), 7.57-7.52 (m, 3H), 2.31-2.21 (m,
1H), 2.17-2.11 (m, 1H), 1.72 (s, 3H), 1.27 (t, J = 7.55Hz, 3H); '3*C NMR (100MHz, CDCl;), &
162.4, 150.0, 148.2, 147.6, 137.8, 128.7, 128.5, 128.0, 126.9, 126.6, 126.1, 122.9, 122.6, 121.0,
120.4, 119.1, 114.1, 76.4, 34.2, 242, 8.7, HRMS (ESI*) m/z [M+H"] calcd for C21Hi9N3O0:
346.1550, Found: 346.1554.
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NH,

O

CN
4a

2-((4-aminonaphthalen-1-yl)oxy)-2-methylpropanenitrile

(4a): brown liquid (34.4 mg, 76%), 'H NMR (400MHz, CDCls) 6 8.07-8.05 (m, 1H), 7.82-7.80 (m,
1H), 7.51-7.48 (m, 2H), 7.37 (d, J = 8.12 Hz, 1H), 6.72 (d, J = 8.12 Hz, 1H), 1.76 (s, 6H); 1*C
NMR (100MHz, CDCL), 5 143.2, 139.0, 129.5, 126.0, 125.5, 124.6, 122.8, 121.6, 121.2, 116.9,
109.1, 73.1, 27.4; HRMS (ESI*) m/z [M+H"] calcd for C14H,4N,0: 227.1173, Found: 227.1180.

NH,

2-((4-aminonaphthalen-1-yl)oxy)-2-methylpropanamide

(52): brown solid (40.1 mg, 82%), mp 94-96 °C; 'H NMR (400MHz, CDCls) 6 8.17-8.15 (m, 1H),
7.83-7.80 (m, 1H), 7.51-7.49 (m, 2H), 6.88 (d, /= 8.08 Hz, 1H), 6.66 (d, J = 8.04 Hz, 1H), 1.57 (s,
6H); 3C NMR (100MHz, CDCl3), 6 178.3, 143.1, 137.9, 129.4, 125.8, 125.5, 124.8, 123.0, 121.2,
115.9, 109.0, 82.1, 25.0; HRMS (ESI") m/z [M+H"] caled for C14H16N202: 245.1285, Found:
245.1283.

?

N
07 NH (\o

w

O]

CN
6a

N-(4-((2-cyanopropan-2-yl)oxy)-2-morpholinonaphthalen-1-yl)picolinamide

(6a): brown solid (50.7 mg, 61%), mp 187-189 °C; 'H NMR (400MHz, CDCls) 6 10.17 (s, 1H),

8.73 (d, J = 4.68 Hz, 1H), 8.35 (d, J = 7.76 Hz, 1H), 8.04 (d, J = 8.36 Hz, 1H), 7.98-7.94 (m, 1H),

7.87 (d, J = 8.36 Hz, 1H), 7.57-7.49 (m, 3H), 7.45-7.41 (m, 1H), 3.82-3.80 (m, 4H), 3.04-3.02 (m,
S17



4H), 1.84 (s, 6H); 1*C NMR (100MHz, CDCl3), § 163.6, 150.2, 149.9, 148.3, 144.2, 137.7, 130.7,
127.0, 126.6, 125.9, 124.9, 124.5, 122.8, 122.3, 122.1, 121.3, 108.3, 72.7, 67.4, 51.9, 27.5; HRMS
(EST") m/z [M+H"] caled for C24H24N403: 417.1921, Found: 417.1921.

OWL
CN

7a

N-(4-((2-cyanopropan-2-yl)oxy)-8-morpholinonaphthalen-1-yl)picolinamide

(7a): white solid (40.1 mg, 48%), mp 144-146 °C; 'H NMR (400MHz, CDCl3) J 13.79 (s, 1H),
9.10 (d, J = 8.72 Hz, 1H), 8.74-8.73 (m, 1H), 8.38 (d, J = 7.84 Hz, 1H), 8.02-7.92 (m, 2H),
7.56-7.42 (m, 4H), 4.28-4.22 (m, 2H), 3.86-3.84 (m, 2H), 3.20-3.18 (m, 2H), 3.06-3.00 (m, 2H),
1.83 (s, 6H), *C NMR (100MHz, CDCl3), § 163.1, 151.2, 149.3, 147.9, 146.5, 137.6, 132.0, 130.9,
126.4, 125.7, 123.4, 121.1, 121.0, 119.8, 117.9, 116.6, 115.3, 72.5, 65.6, 54.5, 27.5; HRMS (EST")
m/z [M+H"] calcd for C24H24N403: 417.1921, Found: 417.1925.

S

CN

14a

2-(2,6-di-tert-butyl-4-methylphenoxy)-2-methylpropanenitrile
(14a): white solid, mp 106-108 °C; '"H NMR (400 MHz, CDCI3) J 6.54 (s, 2H), 1.41
(s, 3H), 1.29 (s, 6H), 1.25 (s, 18H); *C NMR (100 MHz, CDCls), & 185.6, 149.3,
140.7, 123.5, 42.7, 39.8, 35.1, 29.4, 22.9, 22.6; HRMS (ESI") m/z [M+H"] caled for
C19H29NO: 288.2322, Found: 288.2317.

5. The Single Crystal X-ray Diffraction Study

The Single Crystal X-ray Diffraction Study of 3aa
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CCDC 2156275 (3aa) contains the supplementary crystallographic data for this paper. These data

can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.

ccdc.cam.ac.uk/data_request/cif.

Table S3 Crystal data and structure refinement for CCDC 2156275.

Empirical formula
Formula weight
Temperature/K
Crystal system

Space group
a/A
b/A
c/A

[e]

o/
pre
v/°
Volume/A3
Z
Pealcg/cm’
pw/mm!
F(000)
Crystal size/mm>
Radiation
20 range for data collection/°
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

C20H17N302
331.36
293 (2)
monoclinic
P2i/c
9.5434 (4)
10.6963 (7)
16.8676 (6)
90
101.643 (4)
90
1686.40 (13)
4
1.305
0.696
696.0
0.22 x0.15 % 0.1
CuKoa (A =1.54184)
9.462 to 134.158
-11<h<I11,-6<k<12,-17<1<20
6134
3002 [Rint = 0.0277, Rsigma = 0.0364]
3002/0/232
1.031
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0.0444, wR>=0.1194

R =

Final R indexes [[>=2c (I)]

0.0600, wR> =0.1358

R =

Final R indexes [all data]
Largest diff. peak/hole / ¢ A

0.16/-0.21

6. Copies of 'H, 3*C NMR Spectra for the Products
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7. HRMS (EST") m/z [M+H"] calcd for the Products



x10 4 |+ES| Scon (0.185-0.218 min, 11 Scana) Frog=140.0v CLH-C1.d Subtroct

14
0.954
0.9 332.1394
0.B54
0.8
0.754
0.74
0.654
0.64
0.55+
0.54

0.454
[
0.35
0.3
0.25
il 333 1426
0.154
0.1]
0.05

3341450
o _ 1 " 1

3a31.8 332 3322 3324 3326 33za 333 3332 333.4 3336 3338 334 3342 3344 3346
Counts vs. Mass-to-Charge (mJ/z)

x10 4 |+ESI Scan (0.143-0.396 min, 87 Scana) Frag=140.0vV CLH-D16.d Subtract

3.4
3-24 346.1551

2.8+ a
2.6+ HN Ry

CO

1.84 Iba
1.6
1.4
1.2

14
0.84
347.1582
0.6
0.4

0.2
3‘3161 1

345.4 345.6 345.8 346 346.2 346.4 3466 346.8_ 347 347.2 347.4 347.6 347.8 348 3482 348.4 3486
ounts vs. Mass-to-Charge (m/z)
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x104
4.8
4.6
4.4
4.2

3.84
3.6
3.4
3.2

2.8+
2.6
2.44
2.2

1.84
1.6
1.4
1.24

1
0.8
0.6
0.4
0.24

+ES| Scan (0.219-0.258 min, 8§ Scans) Frag=180.0V CLH-D17.d Subtract

346.1550

347.1581

345.5 346 346.5 347 347.5
Counts vs. Mass-to-Charge (m/z)

x10 4

e S S A gy
o

0.8
0.8
0.7
0.6
0.5
0.44
0.3
0.2
0.1

+ESI Scan (0.215-0.230 min, 4 Scans) Frag=180.0V CLH-D37.d Subtract

362.1499

363.1531

364‘11561

'l
361.6 361.8 362 362.2 362.4 362.6 362.8 363 3632 363.4 363.6 363.8 364 364.2 364.4 364.6
Counts vs. Mass-to-Charge (m/z)
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x10 2 |*ESI Scan (0.164-0.193 min, 7 Scana) Frag=180.0V CLH-D22.d Subtroct

54 350.1299

3.24

2.84
2.64
2.4.

2.2

1.8
1.6-
1.4
1.2 351.1334

94
0.8
0.6+
0.44
0.24 352 |1 365

348.5 aso 35| 352 3s2.5 353

0.5 351 351.5
Counts vs. Mass-to-Charge (m/z)

x10 3 |+ESl Scan (0.164-0.291‘ min, 27 Scana) Frag=140.0V CLH-D24.d Subtract (4)
5.4
5.2

48] 350.1297
4.64 o

4.4

4.24 HN S
a4 N

3.84

3.64
3.44
3.2 CN
3+ 3fa
2.84
2.64
2.4
2.24

1.84
1.64
1.44
1.24 351.1332
14
0.8
0.6
0.44
0.24 352.1360
=] " 1

34b6 349.8 350 350.2 350.4 350.6 350.8 351 _351.2 351.4 351.6 351.8 352 3522 3524
Counts vs. Mass-to-Charge (m/z)

S55



6.5+

5.5

4.5

35

2.5+

1.5

0.5

+ES| Scan (0.149-0.349 min, 42 Scans) Frog=140.0v¥ CLH-D19.d Subtract

366.1003

368.0978

367.1038

369.1011

x10 3

1.65

365 365.5 366 366.5 369 360.5

367 367.5 368 368.5
Counts vs. Mass-to-Charge (m/z)

+ESI Scan (0.162-0.378 min, 45 Scans) Frag=140.0¥ CLH-D21.d Subtract

1.554 366.1001

1.35] HN =

368.0980

367.1036

369.1018

3sk.s 366 3665 388.5 360

367 387.5 aéa
Counts vs. Mass-to-Charge (m/z)
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x10 3

7.754
7.54
7.254
74
6.754
6.5
6.254

5.754
5.54
5.254
54
4.754
4.54
4.254
A4
3.754
3.54
3.254
34
2.754
2.5+
2.254

1.75
1.54
1.254
14
0.754
0.5
0.254

366.1001

387.1033

+ES| Scan (0.148-0.334 min, 38 Scans) Freg=140.0¥ CLH-D26.d Subtroct

368.0877

369.1003

385.5

366

366.5

367 367.5 368
Counts vs. Mass-to-Charge (miéz)

368.5 369 360.5

x10 3
2.1

. . .
wn
1

0.4
0.3
0.2

0.1+

+ Scan (0.233-0.240 min, 2 Scans) CLH-D40.d Subtract (2)

400.0618

o

H B -

O\F
CN
a

3

401.0655

N
’J/CI

0

402.

0S88

404.0543
403.0822

369

398.5

460

400.5

401 401.5
Counts vs. Ma:

01

S57

402 _ 4025 = 4
ss-to-Charge (m/z)

03 403.5 404 404.5 405




x10 3

6.4
6.2

5.8
5.6
5.4
5.2

54
4.8
4.6
4.4
4.2

al
3.8
3.6
3.4
3.2

34
2.8
2.6
2.4]
2.2

1.84
1.64
1.44
1.24

0.8
0.6
0.4
0.2

+ Scan (0.128-0.204 min, 2 Scans) CLH-DA48.d Subtract

0
HN

OG r

3ka

410.0501

411.0534

i

412.0489

413.0526

408.5 410 410.5 411
Counts vs. M

4115 412
lass-to-Charge (m/z)

=103
1.3
1.254

1.154
1.14
1.054
14
0.954
0.9
0.854
0.8
0.754
0.7
0.654
0.6+
0.55+
0.5+
0.454
0.44
0.354
0.3
0.254
0.2
0.151
0.14
0.054

+ES| Scan (0.212-0.226 min, 4 Scans) Frag=140.0v CLH-D25.d Subtract (5)

410.0499

411.0532

r 412.0474

413.0495

4085 410 410.5

411 411.5 ai2
Counts vs. Mass-to-Charge (m/z)
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x10 3 |[* Scan (0.237-0.253 min, 2 Scans) CLH-DA2.d Subtract

7.5 410.0498

1.754 411.0524

412.0479

413.0506

408.5 410 410.5

411 411.5 412
Counts vs. Mass-to-Charge (m/z)

41

25

413

x10 3 |+ESl Scan (0.163-0.339 min, 37 Scans) Frag=140.0V CLH-D27.d Subtract

2.5
2.4
2.34
2.24 410.0485

2.1 0  Br

T S G Ry
oo
1
n—fi

0.5 411.0524

0.1

412.0476

413.0505

a09 408.5 aio 410.5

S59

411 411.5 412 a
Counts vs. Mass-to-Charge (m/z)
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x10 3
4.6
4.44
4.2

3.8
3.6
3.4
3.24

2.84
2.64
2.44
2.2

1.84
1.6
1.4
1.2

14

0.84

0.6

0.4

0.2

+ESI Scan (0.147-0.348 min, 42 Scans) Frag=140.0V CLH-D20.d Subtract (2)

382.1550

HN I\

IIN/

Joa

383.1580

384.1604

381.8 382 3822 382.4 382.6 3828 383 3832 3834 383.6 3838 384 384.2 384.4 3BA6

x10 3
2.1

24
1.94
1.84
1.74
1.64
1.54
1.44
1.34
1.24
1.14

0.94
0.8
0.7
0.64
0.54
0.44
0.3
0.24
0.14

+ES| Scan (0.236-0.251 min, 4 Scans) Frag=140.0v CLH-D38.d Subtroct (2)

382.1546

383.1577

384.1555
|

381.5 382 3825 384 384.5

383 383.5
Counts vs. Mass-to-Charge (m/z)
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Counts vs. Mass-to-Charge (m/z)

S61

x10 3 |*ESl Scan (0.196-0.206 min, 3 Scans) Frag=140.0¥ CLH-D23.d Subtract
3.3
3.24
333.1346 o
HN)H/‘}
B
W
N
3gqa
334.1375
33ke 33b8 333 3332 3334 3336 3388 334 3342 3344 33468 3338 335 3362
Counts vs. Mass-to-Charge (m/z)
x10 2 |+ESI Scan (0.168-0.344 min, 37 Scans) Frag=140.0¥ CLH-D39.d Subtract (4)
8.54
s 333.1343
7.54 [}
# T
O '
[=p
5.5 f
s N
4.5 ] 3ra
4
a.s54
3
2.5
24
1.5
334.1368
14
0.54
3326 3328 333 3332 3334 3336 3338 334 3342 3324 3336 3318 335 3352




x10 4 |+ Scan (0.108-0.214 min, 2 Bcans) CLH-D33-1.d Subtract

5.8+
5.6

5.44 346.1548
5.24

1.24 347.1580

0.24 345.;607

3458 346 3462 3454 3466 3468 347 3472 3474 3476 3478 348 3482 34B4 34B6
Counts vs. Mass-to-Charge (m/z)

x10 4 |+ Scan (0.268-0.284 min, 2 Secans) CLH-D32.d Subtract

362.1497

CN
Jac

363.1524

364.1553

362 3622 3624 3626 3628 363 3632 3634 3636 3638 364 3642 364.4
Counts vs. Mass-to-Charge (m/z)
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%10 3 [+ Sean (0.263-0.270 min, 2 Scans) CLH-D28.d Subtract

4.4 408.1707
4.24

3.8
3.6
3.4 Ph HN 7o

3.2 N_ =
-] (1)
2.84

2.6 \F

2.4 CN

w wh owh owh

409.1736

0.2 410.1753
|

407.8 40B 4082 40B.4 40B.6 40B.8 400 400.2 40D.4 4006 4008 a4i0 4102 4104 4106 4108
Counts vs. Mass-to-Charge (m/z)

x10 3 [+ Scan (0.214-0.248 min, 2 Scans) CLH-D20.d Subtract (2)
3.14
34
2.94
2.8

362.1502

363.1540

362.3271

364.1590

o ; . : , . . . —L . . . . . .
361.8 362 3622 3624 3626 3628 363 3632 3634 3536 3638 364 3642 3644 3646
Counts vs. Mass-to-Charge (m/z)
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x10 4 |* Scan (0.188-0.221 min, 3 Scans) CLH-D41.d Subtract

3.24

410.0501

412.0482

411.0531

413.0512

405.5 4i0

iz

410.5 411 411.5 4
Counts vs. Mass-to-Charge (m/z)

1.8+

0.94
0.84
0.7
0.6+
0.54
0.4
0.3
0.2
0.14

+ Scan (0.1890-0.207 min, 2 Scans) CLH-DAS.d Subtract

333.1348

3341380

335.1415
]

3326 3328 333

333.2 333.4 3336 _3338

334 3342
Counts vs. Mass-to-Charge (m/z)
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x10 3

7.5

74
6.5

+ Scan (0.152-0.349 min, 13 Scans) CLH-DA47.d Subtract

333.1348

a
HN NI S
= =
e
WL
CN
3ah

334.1383

335. I1 405
1

332.8 333 3332 333.4 3336 333.8 334 3342 334.4 3346 334.8 335 3352 335.4 3356

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

o032
65.44
65.24

a4
5.8
5.6
5.4+
5.2

s4
4.8
4.6
4.4
4.24

44
3.8
3.64
3.4
3.2

a
2.8
2.6
2.4
224

1.84
1.64
1.4
1.2

14
0.8
0.6
0.4
0.2

+ Scan (0.220.0.262 min, 3 Scans) CLH-H1.d Subtract

372.1710

Q
HN ‘ =
I
o]
N
3ak
373.1747

374.?653

371.8 372 372.2 372.4 372.6 37'2,%0:{;"‘:3 373.2 373.4 373.6 373.8 374 374.2 374.4 374.6 374.8 375

nts vs. Mass-to-Charge (m/z)
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x10 2 |+ Sean (0.281-0.298 mi;m 2 Secans) CLH-W30.d Subtract
2.5+
2.4
2.3

aal 346.1554

[ S G G R gy
o a
kil
0—§

0.9
0.8+
0.7
0.64 347.1596
0.54
0.4+
0.3+
0.24
0.14

34568 3458 348 3462 3464 3466 3488 347 347

2 347.4 3476 3478 348 3482
Counts vs. Mass-to-Charge (m/z)

%10 3 |+ Scan (0.190-0.305 min, 8 Scans) CLH-S5.d Subtract

7.754

74 227.1180

6.5} NH;
64

5.754

5.254 O\|/
s

4.75 CN
4.5 da

2.75
2.5
2.254
24
1.754

12?’ 228.1213
0.754

0.5
0.254

229.1227

L
228.8 237 2272 2274 2276_2278 228 2282 2284 2286 2288 220 2202 22084
Counts vs. Mass-to-Charge (m/z)
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x10 3 |+ Scan (0.217-0.234 min, 2 Scang) CLH-110.d Subtract
1.05-
14
0.95 245.1283

0.94 NH,
0.854

0

0

0.75- A

0.7 \{)\NHz
0.654 5a

0.6
0.554

0.5+
0.45

0.4-
0.35-

0.3
0.254
i 246.2452
0.15-

0.14
0.05-

244.4 244.6 244.8 245 245.2 245.4 245.6 245.8 246 246.2 246.4 246.6 246.8 247 247.2 247.4 247.6
Counts vs. Mass-to-Charae (m/z)

x10 4 |+ Scan (0.192-0.20Q min, 2 Scans) CLH-¥Y4dX.d Subtract

5.24
54 417.1821

484 | =
4.64 =N
4.4

a.2 07NH (O
a N\)
s

3.6

3.44 s}

3.24

2.8 ba

5 418.1953

0.2 419‘|‘l985

4168 417 417.2 4174 4176 4178 4iB8 4182 4184 4186 4188 418 4182 41894 4186
Counts vs. Mass-to-Charge (m/z)
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+ Scan (0.163-0.328 min, 11 Scans) CLH-YAS.d Subtract

417.1925

418 1853

419.1996

416.6 4168 417 417.2 417.4 4176 4178 418 4182 4184 4186 4188 4i9 4162 4104 4196 4108
Counts vs. Mass-to-Charge (m/z)

100 A 1.62e3

0

CN
14a
310.2146
1
305.2595
289.2343
3261893
32174
306.2614|
0 T T i T ‘|‘ T T T T T T T ||“ iy T T m/z
270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345
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