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General Remark: 1.2-Dichlorobenzene (ODCB) was purchased from
commercial source and wused without further treatment. Pd(OAc),, 2.4,6-
trimethylpyridinium triflate and HOTf was purchased from TCI and kept in a dry
place. Aryl ketones and aryl amide were commercially available or easily synthesized
according to the reported method. '"H NMR spectra were recorded on 400 MHz
spectrometers. Chemical shifts of "TH NMR spectra were reported in parts per million
relative to tetramethylsilane (6 = 0).The following abbreviations were used to explain
multiplicities: s = singlet, d = doublet, t = triplet, q =quartet, m = multiplet, br = broad.
Coupling constants, J, were reported in Hertz unit (Hz). '°’F NMR spectra were
recorded on 376 MHz spectrometers.'?C NMR spectra were recorded on 100 MHz
spectrometers. Chemical shifts were reported in parts per million relative to the
solvent resonance as the internal standard (CDCI3, 6 77.16 ppm). High-resolution
mass spectra (HRMS) were recorded on a BRUKER VPEXII spectrometer with EI

mode.
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Optimization of reaction conditions

1a
0.1 mmol

Optimization of solvent

TfO" Pd(OAc);, (10%, 2.2 mg) © oTf
| » HOTf (2 equiv, 17.6 uL) .
'}1 solvent 0.4 mL, 110°C, 8 h OO
F BP 0.5 equiv.
2 equiv 3a
entry Solvent NMR yield%

1 DMSO 0
2 CH;CN 0
3 PhMe 0
4 THF Trace
5 NMP 0
6 CH,Cl, 44
7 CHCl, 40
8 DCE 50
9 PhCl 60
10 ODCB 74
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Optimization of Acid

OxN N._O
> JfO" Pd(OAc), (10%, 2.2 mg) - oTf
| Acid or addtive (x equiv)
+ +. >
OO N ODCB 0.4 mL, 110 °C, 8 h OO
BP 0.5 equiv.
1a 3a
0.1 mmol 2 equiv
entry Acid or other additive Equivalent NMR yield%
1 HOAc 2 0
2 CF;COOH 2 0
3 KOTf 2 0
4 HOTf 2 74
5 TMSOTf 2 44
6 -- 0 0
7 HOTf 1 17
8 HOTf 3 27
9 TsOH 2 0
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Optimization of Catalyst

O N~ \TfO‘ Catalyst (x equiv) N0 o1
| HOTf (2 equiv) _
+ +. 2
OO N ODCB 0.4 mL, 110°C, 8 h OO
1a F BP 0.5 equiv. 20
0.1 mmol 2 equiv
entry Catalyst Equivalent NMR yield%
1 ~ 0 0
2 Pd(OAc), 0.05 47
3 Pd(OAc), 0.1 74
4 Pd(OAc), 0.15 56
5 Pd(OTFA), 0.1 72
6 PdCl, 0.1 0
7 Pd(OH), 0.1 0
8 Cu(OTH), 0.1 0
9 Cu(OT), 1 0
10 IPrPdCl, 0.1 <5
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Optimization ofLigand

) i _N_O
\TfO Pd(OAc), (10 % mol) oTf
| HOTf (2 equiv)
+ +. >
OO N ODCB 0.4 mL, 110°C, 8 h OO
1 F Ligand x equiv.
a ] 3a
0.1 mmol 2 equiv
entry Ligand Equivalent NMR yield%
1 -- 0 0
2 BP 0.25 46
3 BP 0.5 74
4 BP 0.75 46
5 THF 0.5 0
6 DMF 0.5 0
7 NMP 0.5 0
8 CH;CN 0.5 0
9 DMSO 0.5 0
10 BP + NMP 0.5+0.5 0
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Optimization of Other conditions

O N~ \J Pd(10% mol) N9 ot
| HOTf (2 equiv)
+ +. 2
OO N ODCB 0.4 mL, 110°C, 8 h OO
1a BP 0.5 equiv. 33
0.1 mmol 2 equiv
entry Note NMR yield%
1 Temperature 100 68
2 Temperature 120 72
3 Time 5 min 38
4 Time 10 min 46
5 Time 20 min 62
6 Time 40 min 71
7 Time 4h 72
8 Volume of solvent 0.3 mL 70
9 Volume of solvent 0.5 mL 72
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Substrate Structures
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Examples of unsuccessful substrate
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Experimental Procedures and Spectral Data

amides (1a-m, 1o, 1p1t)weresynthesized according to the reported method.
Reference: Kim, M.; Sharma,S.; Mishra,N. K.; Han, S.; Park, J.; Kim, M.; Shin, Y.; Kwak,J. H.;
Hana, S. H.; Kim, I.S.Chem. Commun.,2014, 50, 11303.

NHR'R? Q

COOH | >
sOCl, COC NEt, @ NS
CH,Cl, R’

procedure for the synthesis of methyl 4-(dimethylcarbamoyl)-1-naphthoate (2n).

O
NHR'R?
CH,0OH
_s0Clh, _ _ NEt; e, O
CH,Cl,
OMe

To a stirred suspension of naphthalene-1,4-dicarboxylic acid (5 mmol)in thionyl chloride (10 mL)
was refluxed for overnight.The mixture was concentrated in vacuo (Bright yellow solid powder).
Then Evaporation residue was dissolved in CH,Cl,(10mL).  Themixture of Dimethylamine
hydrochloride (1.1 equiv), Et;N (3 equiv) and was added drop by drop. The reaction mixture was
then stirred at room temperature for 1 hour. Then 2mL CH;0H was added to the mixture. After
stirred at room temperature for overnight.The reaction mixture was washed withdilute
hydrochloric acid then H,O and extracted with EtOAc. The organic layer was dried over Mg, SO,
and concentrated in vacuo. The residue was purified by flash column chromatography
(EA:Petroleum ether, 1:1).25% yield was obtained.

amides (1q-s) weresynthesized according to the reported method.
Reference:Pomares, M.; Grabuleda, X.; Jaime, C.; Virgili, A.Alvarez-Larena’, A.; Piniella, J. F.Magn.
Reson. Chem.1999, 37, 885.

O~_R
MgBr

Br j\
o — CC
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N, N-dimethyl-1-naphthamide (1a)

'"H NMR (400 MHz, CDCl;) 8 7.91 — 7.84 (m, 2H), 7.82 — 7.77 (m, 1H), 7.56 — 7.45 (m, 3H), 7.42 (dd,
J=1.0, 1.3 Hz, 1H), 3.26 (s, 3H), 2.82 (s, 3H); '*C NMR (101 MHz, CDCl;) § 170.94, 134.75, 133.48,
129.50, 129.04, 128.42, 126.98, 126.37, 125.21, 124.87, 123.90, 38.96, 34.89;HRMS Calcd for
C5H14NO [M+H]*: 200.1070, found: 200.1069.

N-methoxy-N-methyl-1-naphthamide (1b)

"H NMR (400 MHz, CDCl;) & 7.96 — 7.78 (m, 3H), 7.60 — 7.38 (m, 4H), 3.38 (br, 6H);'3C NMR (101
MHz, CDCl3) & 169.79, 133.37, 133.18, 129.78, 129.64, 128.37, 126.94, 126.32, 124.95, 124.83,
124.37, 61.36, 33.18;HRMS Calcd for C3H;40,N [M+H]": 216.1019, found: 216.1016.

’I’Bu

N, N-dibutyl-1-naphthamide (1c¢)

'H NMR (400 MHz, CDCl3) & 7.90 — 7.82 (m, 2H), 7.82 — 7.76 (m, 1H), 7.56 — 7.42 (m, 3H), 7.38 (dd,
J=7.0, 1.2 Hz, 1H), 3.81 (s, 1H), 3.44 (s, 1H), 3.02 (dd, J = 15.8, 7.8 Hz, 2H), 1.78 (tt, J = 15.2, 7.6
Hz, 2H), 1.54 — 1.37 (m, 4H), 1.00 (ddd, J = 14.7, 11.0, 5.1 Hz, 5H), 0.64 (t, J = 7.4 Hz, 3H);'*C NMR
(101 MHz, CDCl;) ¢ 170.63, 135.22, 133.45, 129.65, 128.74, 128.34, 126.83, 126.30, 125.07, 124.87,
123.50, 48.50, 44.40, 30.81, 29.75, 20.50, 19.66, 14.00, 13.50;HRMS Calcd for C,sH,(NO[M~+H]":
284.2009, found: 284.2008.

N,N-diisopropyl-1-naphthamide (1d)

"H NMR (400 MHz, CDCl;) § 7.85 (ddd, J = 14.2, 7.4, 4.8 Hz, 3H), 7.57 — 7.41 (m, 3H), 7.32 (dd, J =
7.0, 1.1 Hz, 1H), 3.71 — 3.53 (m, 2H), 1.69 (dd, J = 28.4, 6.8 Hz, 6H), 1.06 (dd, J = 17.1, 6.7 Hz,
6H);'*C NMR (101 MHz, CDCl;) 8 170.17, 136.65, 133.55, 129.59, 128.29, 128.22, 126.69, 126.34,
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125.29, 124.92, 122.14, 51.11, 46.06, 20.87, 20.77, 20.70, 20.64;HRMS Calcd for C,;H,,NO[M+H]":
256.1696, found: 256.1694.

o A
(2

naphthalen-1-yl(pyrrolidin-1-yl)methanone (1e)

'"H NMR (400 MHz, CDCl;) 8 7.93 — 7.79 (m, 3H), 7.59 — 7.40 (m, 4H), 3.80 (s, 2H), 3.14 (s, 2H),
1.93 (d, J = 43.2 Hz, 4H);"*C NMR (101 MHz, CDCl;) 8 171.62, 135.80, 133.56, 129.20, 129.11,
128.42, 126.97, 126.30, 125.22, 124.90, 123.75, 48.53, 45.68, 26.03, 24.65;HRMS Calcd for C,sH;(NO
[M+H]*: 226.1226, found: 226.1224.

morpholino(naphthalen-1-yl)methanone (1f)

'H NMR (400 MHz, CDCl;) & 7.87 (dd, J = 13.8, 8.3 Hz, 3H), 7.58 — 7.47 (m, 3H), 7.43 (dd, J = 7.0,
1.1 Hz, 1H), 4.02 (dd, J=10.9, 6.3 Hz, 1H), 3.95 — 3.81 (m, 3H), 3.52 (dd, J=10.7, 6.6 Hz, 2H), 3.28
—3.14 (m, 2H);'3C NMR (101 MHz, CDCl5) 8 169.49, 133.70, 133.49, 129.57, 129.37, 128.53, 127.16,
126.56, 125.20, 124.64, 123.94, 67.11, 67.01, 47.63, 42.21;HRMS Calcd for C;sH;(NO, [M+H]":
242.1176, found: 242.1173.

o A
e

naphthalen-1-yl(piperidin-1-yl)methanone (1g)

'"H NMR (400 MHz, CDCl;) 8 7.86 (dt, J = 8.9, 5.4 Hz, 3H), 7.56 — 7.45 (m, 3H), 7.40 (dd, /= 6.9, 1.2
Hz, 1H), 3.88 (dd, J=11.1, 5.4 Hz, 2H), 3.20 — 3.09 (m, 2H), 1.80 — 1.71 (m, 2H), 1.71 — 1.64 (m, 2H),
1.41 (d, J = 4.3 H z, 2H);*C NMR (101 MHz, CDCl;) § 169.24, 134.90, 133.49, 129.66, 128.84,
128.36, 126.84, 126.37, 125.22, 124.97, 123.45, 48.33, 42.69, 26.71, 25.87, 24.58;HRMS Calcd for
C16H sNO [M+H]": 240.1383, found: 240.1380.
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naphthalen-1-yl(4-tosylpiperazin-1-yl)methanone (1h)

'"H NMR (400 MHz, CDCl;) § 7.87 (dd, J = 8.1, 2.7 Hz, 2H), 7.64 (dd, J = 18.2, 8.3 Hz, 3H), 7.47
(dddd, J = 12.9, 8.1, 5.8, 1.1 Hz, 3H), 7.40 — 7.29 (m, 3H), 4.00 (dd, J = 21.1, 15.0 Hz, 2H), 3.37 -
3.03 (m, 4H), 2.96 — 2.75 (m, 2H), 2.48 (s, 3H);'3C NMR (101 MHz, CDCl;) § 169.49, 144.18, 133.47,
133.18, 132.38, 129.91, 129.62, 129.44, 128.59, 127.78, 127.15, 126.61, 125.12, 124.45, 123.94, 46.56,
46.45,45.99, 41.10, 21.62;HRMS Calcd for C,H,3N,05S [M+H]": 395.1424, found: 395.1416.

Br
5-bromo-N, N-dimethyl-1-naphthamide (1i)
'H NMR (400 MHz, CDCls) 6 8.30 (d, J= 8.6 Hz, 1H), 7.87 — 7.73 (m, 2H), 7.61 (dd, J=8.5, 7.1 Hz,
1H), 7.48 (dd, J=17.0, 0.9 Hz, 1H), 7.41 — 7.32 (m, 1H), 3.26 (s, 3H), 2.80 (s, 3H);'*C NMR (101 MHz,
CDCl3) 6 170.33, 135.25, 132.05, 130.74, 130.56, 128.25, 127.27, 126.72, 124.86, 124.76, 123.37,
38.88, 34.94;HRMS Caled for Cj3H;sBrNO[M+H]*": (278.0175, 280.0152), found: (278.0176,
280.0153).

0]

N,N,4-trimethyl-1-naphthamide (1j)

'"H NMR (400 MHz, CDCl;) § 8.06 — 7.99 (m, 1H), 7.83 — 7.77 (m, 1H), 7.58 — 7.48 (m, 2H), 7.31 (s,
2H), 3.24 (s, 3H), 2.81 (s, 3H), 2.70 (s, 3H);"*C NMR (101 MHz, CDCl;) § 171.21, 135.63, 133.13,
132.61, 129.58, 126.60, 126.19, 125.89, 125.46, 124.55, 123.64, 38.95, 34.89, 19.57;HRMS Calcd for
C4sH eNO[M+H]*": 214.1226, found: 214.1227.

Br
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4-bromo-N,N-dimethyl-1-naphthamide (1k)

'H NMR (400 MHz, CDCl;) & 8.29 (dd, J = 8.4, 0.7 Hz, 1H), 7.84 — 7.75 (m, 2H), 7.60 (dddd, J = 20.7,
8.2, 6.9, 1.3 Hz, 2H), 7.30 — 7.24 (m, 1H), 3.25 (s, 3H), 2.80 (s, 3H); 3C NMR (101 MHz, CDCl;) &
170.04, 134.82, 132.03, 130.68, 129.35, 127.88, 127.86, 127.69, 125.38, 124.13, 123.86, 38.88, 34.93;
HRMS Caled for C,3H;;BINO[M+H]*: (278.0175, 280.0155), found: (278.0176, 280.0154).

F

4-fluoro-N, N-dimethyl-1-naphthamide (11)

'H NMR (400 MHz, CDCl3) 8 8.18 — 8.11 (m, 1H), 7.85 — 7.77 (m, 1H), 7.62 — 7.54 (m, 2H), 7.37 (dd,
J=1.38,5.3 Hz, 1H), 7.16 (dd, J = 10.2, 7.8 Hz, 1H), 3.25 (s, 3H), 2.82 (s, 3H); '°F NMR (376 MHz,
CDCl;) 8 -120.79 — -120.95 (m); 3C NMR (101 MHz, CDCl;) 8 170.28 (s), 158.99 (d, J = 352.7 Hz),
131.16 (d, J= 5.0 Hz), 130.82 (d, /= 4.7 Hz), 127.99 (s), 126.74 (d, J= 1.8 Hz), 124.88 (d, /= 2.8 Hz),
124.14 (d, J = 8.8 Hz), 123.76 (d, J = 16.6 Hz), 120.99 (d, J= 5.5 Hz), 108.91 (d, J = 20.6 Hz), 38.97
(s), 35.00 (s); HRMS Calcd for C3H{;FNO[M+H]": 218.0976, found: 218.0976.

OMe
4-methoxy-N,N-dimethyl-1-naphthamide (1m)
'"H NMR (400 MHz, CDCls) 8 8.29 (dd, J=7.2, 1.1 Hz, 1H), 7.80 — 7.71 (m, 1H), 7.58 — 7.45 (m, 2H),
7.36 (dd, J = 7.9, 2.0 Hz, 1H), 6.80 (dd, J = 7.9, 2.6 Hz, 1H), 4.01 (d, J = 4.4 Hz, 3H), 3.03 (br, J =
157.3 Hz, 6H);'3C NMR (101 MHz, CDCl;) § 171.22, 156.08, 130.73, 127.44, 126.99, 125.63, 125.50,
124.69, 124.67, 122.40, 102.97, 55.64, 39.02, 35.02;HRMS Calcd for Ci4H;sNO,[M+H]": 230.1176,
found: 230.1176.

COOMe
methyl 4-(dimethylcarbamoyl)-1-naphthoate (1n)
"H NMR (400 MHz, CDCl;)  8.98 — 8.88 (m, 1H), 8.18 (d, /= 7.4 Hz, 1H), 7.86 — 7.78 (m, 1H), 7.61
(dddd, J = 26.8, 8.1, 6.9, 1.2 Hz, 2H), 7.44 (d, J = 7.4 Hz, 1H), 4.02 (s, 3H), 3.27 (s, 3H), 2.79 (s,
3H);'*C NMR (101 MHz, CDCl;) 8 170.10, 167.60, 139.63, 131.42, 129.85, 129.45, 128.20, 128.01,
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127.34, 126.28, 125.27, 122.41, 52.37, 38.74, 34.87, HRMS Calcd for C;sH;{NOs;[M+H]": 258.1125,
found: 258.1125.

6-fluoro-N,N-dimethyl-1-naphthamide (10)

'H NMR (400 MHz, CDCl3) & 7.83 — 7.77 (m, 2H), 7.53 — 7.46 (m, 2H), 7.37 (dd, J = 6.9, 0.9 Hz, 1H),
7.33 —7.25 (m, 1H), 3.25 (s, 3H), 2.81 (s, 3H); 'F NMR (376 MHz, CDCl5) & -113.92 (td, J = 8.8, 5.6
Hz); *C NMR (101 MHz, CDCly) 5 170.54 (s), 160.74 (d, J = 247.4 Hz), 134.87 (s), 134.48 (d, J=9.3
Hz), 128.37 (d, J = 5.4 Hz), 127.54 (d, J = 9.0 Hz), 126.54 (s), 126.33 (s), 123.14 (d, J = 2.6 Hz),
117.31 (d, J = 25.3 Hz), 111.47 (d, J = 20.4 Hz), 38.88 (s), 34.90 (s); HRMS Calcd for C;;H;;0NF
[M+H]*: 218.0976, found: 218.0975.

N,N-dimethylphenanthrene-9-carboxamide (1p)

'H NMR (400 MHz, CDCl;) 8 8.71 (dd, J = 16.6, 8.2 Hz, 2H), 7.86 (ddd, J = 19.4, 8.0, 1.2 Hz, 2H),
7.73 — 7.66 (m, 3H), 7.66 — 7.58 (m, 2H), 3.29 (s, 3H), 2.87 (s, 3H); 1*C NMR (101 MHz, CDCl;) §
170.78, 133.68, 130.88, 130.46, 130.38, 128.94, 128.31, 127.43, 127.33, 127.17, 127.05, 125.65,
124.93, 123.11, 122.63, 38.93, 34.91; HRMS Calcd for C;;H;sNO[M+H]*: 250.1226, found: 250.1223.

Oy Ad

adamantan-1-yl(naphthalen-1-yl)methanone (1q)

'H NMR (400 MHz, CDCl3) 8 7.88 — 7.83 (m, 2H), 7.61 — 7.56 (m, 1H), 7.47 (ddd, J = 15.2, 7.1, 4.6
Hz, 3H), 7.29 (dd, J=7.0, 1.1 Hz, 1H), 2.04 (s, 3H), 1.99 (d, /= 2.7 Hz, 6H), 1.71 (dd, J= 9.2 Hz, 6H);
BCNMR (101 MHz, CDCl;) 3 213.98, 138.65, 133.53, 130.00, 128.78, 128.39, 126.61, 126.18, 125.60,
124.24, 122.35, 47.71, 38.55, 36.42, 27.99; HRMS Calcd for CyH,;0 [M+H]": 291.1743, found:
291.1745.

O-__Bu

2,2-dimethyl-1-(naphthalen-1-yl)propan-1-one (1r)
S16



'H NMR (400 MHz, CDCls) & 7.90 — 7.80 (m, 2H), 7.66 — 7.57 (m, 1H), 7.53 — 7.39 (m, 3H), 7.34 (dd,
J =70, 1.1 Hz, 1H), 1.31 (s, 9H); *C NMR (101 MHz, CDCLy) § 214.57, 138.94, 133.59, 129.93,
128.99, 128.44, 126.75, 12623, 12548, 12427, 122.30, 45.55, 27.29; HRMS Caled for
CisH,;O[M+H]*: 213.1274, found: 213.1275.

o

naphthalen-1-yl(phenyl)methanone (1s)

"H NMR (400 MHz, CDCl;) & 8.09 (dd, J= 8.3, 0.7 Hz, 1H), 8.00 (d, /= 8.1 Hz, 1H), 7.92 (dd, J= 7 .4,
2.1 Hz, 1H), 7.87 (dt,J = 8.5, 1.8 Hz, 2H), 7.61 — 7.56 (m, 2H), 7.54 — 7.50 (m, 2H), 7.50 — 7.42 (m,
3H); 3C NMR (101 MHz, CDCl;) 8 198.02, 138.34, 136.38, 133.74, 133.23, 131.27, 130.97, 130.42,
128.46, 128.41, 127.77, 127.26, 126.47, 125.71, 124.34; HRMS Calcd for C,7H;;0 [M+H]*: 233.0961,
found: 233.0961.

2 )
M
eO N

N, N-dicyclohexyl-3-methoxybenzamide (1t)

'H NMR (400 MHz, CDCl;) § 7.27 (t, J = 7.8 Hz, 1H), 6.92 — 6.88 (m, 1H), 6.87 — 6.79 (m, 2H), 3.82
(s, 3H), 3.36 (s, 1H), 3.03 (s, 1H), 2.61 (s, 2H), 1.87 — 1.47 (br, 12H), 1.16 (br, J = 57.3 Hz, 6H).

3C NMR (101 MHz, CDCl;) & 171.04, 159.57, 140.23, 129.48, 117.69, 114.62, 110.98, 55.33, 25-
32(br, 12); HRMS Calcd for CyyH3(NO,[M-+H]*: 326.2271, found: 316.2272.

Procedure for C(sp2)-H Triflation

o) © 10 mol% Pd(OAc), oTf O
Tf 0.5 equiv. BP
R + — onN-F > R
— 1.2 equiv HOTf
2 1 0.8 equiv TMSOTf 3

General Procedures for the C(sp2)-H Triflation: Substrate 1 (0.10 mmol), 2, 4, 6-
trimethylpyridinium triflate (0.2 mmol, 58 mg), Pd(OAc). (0.01 mmol, 2.3 mg), L1 (0.05
mmol, 9.2 mg) were weighed into a tube (10 mL) with a magnetic stir barunder air. 1,2-
dichlorobenzene (0.4 mL) was added, then HOTf(0.12 mmol, 10.5 pL) and TMSOTT (0.08
mmol, 14.5uL)were added and the tube was sealed with a cap. The reaction mixture was
stirred at 110°C for 2 hours. Upon completion, the reaction mixture was cooled to room
temperature and the reaction mixture was purified by flash column chromatography.
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Z_

8-(dimethylcarbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3a)

'H NMR (400 MHz, CDCls) 8 7.98 — 7.85 (m, 2H), 7.55 (ddd, J =23 .4, 15.8, 7.2 Hz, 4H), 3.21 (s, 3H),
2.93 (s, 3H); '°F NMR (376 MHz, CDCl;) § -72.55; 3C NMR (101 MHz, CDCl;) 8 170.01, 145.47,
135.81, 131.30, 129.31, 129.03, 127.24, 126.64, 125.70, 122.49, 118.67 (q, J = 319.1 Hz), 118.20 (q, J
= 2.0 Hz), 39.18, 34.89; HRMS Calcd for C4H;30,NF;S [M+H]*: 348.0512, found: 348.0509.

Z_

8-(methoxy(methyl)carbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3b)

'H NMR (400 MHz, CDCl;) 4 7.98 — 7.86 (m, 2H), 7.64 — 7.57 (m, 3H), 7.52 (t, J = 8.0 Hz, 1H), 3.45
(s, 3H), 3.28 (s, 3H); '°F NMR (376 MHz, CDCl;) 3 -72.52; 13C NMR (101 MHz, CDCl;) 4 170.51,
145.99, 135.12, 130.40, 129.51, 128.55, 127.33, 126.30, 125.51, 122.27, 118.66 (q, J = 319.1 Hz),
117.05 (q, J = 2.2 Hz), 60.76, 32.57, HRMS Calcd for C;4H;305NF;S [M+H]": 364.0461, found:
364.0459.

’I’Bu

”Bu/N © oTf

8-(dibutylcarbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3c)

'"H NMR (400 MHz, CDCl;) 8 7.91 (d, J= 8.5 Hz, 1H), 7.88 (d, /= 8.2 Hz, 1H), 7.54 (td, J=15.5, 7.6
Hz, 3H), 7.46 (d, J= 6.3 Hz, 1H), 4.05 (ddd, J = 13.5, 10.6, 5.8 Hz, 1H), 3.10 (dt, J= 14.8, 6.9 Hz, 3H),
1.84 (ddd, J=16.2, 12.1, 6.0 Hz, 1H), 1.69 — 1.57 (m, 1H), 1.47 (ddd, J =22.9, 14.3, 6.8 Hz, 4H), 1.06
(dt,J=10.7, 5.3 Hz, 2H), 1.00 (t, /= 7.3 Hz, 3H), 0.69 (t,J = 7.3 Hz, 3H)."F NMR (376 MHz, CDCl;)
8 -72.62; 3C NMR (101 MHz, CDCl;) § 169.94, 145.89, 135.71, 131.96, 129.03, 128.82, 127.16,
126.54, 125.59, 122.19, 118.66(q, J = 319.1 Hz), 117.63 (q, J = 2.3 Hz), 49.95,45.77, 30.72, 30.15,
20.56, 19.92, 14.02, 13.55; HRMS Calcd for C,0H,s04NF;S [M+H]": 432.1451, found: 432.1451.

{Pr

8-(diisopropylcarbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3d)

S18



'H NMR (400 MHz, CDCl;) & 7.88 (t, J = 8.7 Hz, 2H), 7.69 (d, J = 7.9 Hz, 1H), 7.60 — 7.54 (m, 1H),
7.50 (t, J = 8.1 Hz, 1H), 7.41 (d, J = 7.1 Hz, 1H), 3.58 (dp, J = 13.7, 6.7 Hz, 1H), 3.52 — 3.41 (m, 1H),
1.67 (d, J = 6.9 Hz, 3H), 1.58 (d, J = 6.8 Hz, 3H), 1.14 (d, J = 6.7 Hz, 3H), 1.03 (d, J = 6.6 Hz, 3H).1F
NMR (376 MHz, CDCls) § -71.78; 3C NMR (101 MHz, CDCl3) & 169.50, 146.42, 135.63, 133.30,
128.73, 128.67, 126.71, 126.57, 125.43, 121.59, 118.80 (q, J = 320.0 Hz), 116.87 (q, J = 2.0 Hz), 50.88,
46.16,20.80, 20.31, 20.25, 20.15; HRMS Calcd for CsHy NF;0,S[M+H]*: 404.1138, found: 404.1134.

C’\\' © oty

8-(pyrrolidine-1-carbonyl)naphthalen-1-yl trifluoromethanesulfonate (3e)

'"H NMR (400 MHz, CDCl;) § 8.08 — 7.80 (m, 2H), 7.69 — 7.38 (m, 4H), 3.92 — 3.76 (m, 1H), 3.78 —
3.60 (m, 1H), 3.27 (t, J = 6.1 Hz, 2H), 2.02 — 1.66 (m, 4H); '°F NMR (376 MHz, CDCl;) § -72.34.(q, J
= 2.0 Hz; '3C NMR (101 MHz, CDCl;) & 168.28, 145.56, 135.83, 132.20, 129.43, 129.07, 127.48,
126.70, 125.63, 122.21, 118.71 (q, J = 319.1 Hz), 118.20 (d, J = 2.2 Hz), 49.07, 45.84, 25.79, 24.53;
HRMS Caled for CigH;504NF;S [M+H]*: 374.0668, found: 374.0662.

8-(morpholine-4-carbonyl)naphthalen-1-yl trifluoromethanesulfonate (3f)

'"H NMR (400 MHz, CDCl3) § 7.96 (d, J = 8.1 Hz, 1H), 7.91 (dd, J=7.7, 1.4 Hz, 1H), 7.63 — 7.53 (m,
3H), 7.51 (d,J=17.3 Hz, 1H), 4.09 (dd, J=11.1, 5.4 Hz, 1H), 3.99 — 3.94 (m, 1H), 3.81 — 3.63 (m, 3H),
3.57 (ddd, J =114, 7.1, 4.0 Hz, 1H), 3.30 (dd, J = 7.4, 3.1 Hz, 2H).!F NMR (376 MHz, CDCL;) § -
72.33; BC NMR (101 MHz, CDCl;) 3 168.81, 145.49, 135.79, 130.32, 129.64, 129.09, 127.35, 126.59,
125.87, 122.51, 118.67 (q, J = 319.2 Hz), 118.31 (q, J = 2.1 Hz), 77.35, 77.03, 76.71, 66.56, 66.28,
47.59, 42.11; HRMS Calcd for C;6H;sNOsSF;[M+H]*: 390.0618, found:390.0611.

O\' © ot

8-(piperidine-1-carbonyl)naphthalen-1-yl trifluoromethanesulfonate (3g)

'"H NMR (400 MHz, CDCl;) 8 7.92 (dd, J = 8.2, 1.1 Hz, 1H), 7.89 (dd, J = 7.6, 1.7 Hz, 1H), 7.61 —
7.56 (m, 1H), 7.55 — 7.49 (m, 3H), 4.44 — 4.35 (m, 1H), 3.39 (dt, /= 13.3, 4.1 Hz, 1H), 3.26 (ddd, J =
13.3, 10.2, 2.7 Hz, 1H), 3.11 (dt, J = 6.8, 4.5 Hz, 1H), 1.87 — 1.78 (m, 2H), 1.68 — 1.46 (m, 4H).°F
NMR (376 MHz, CDCl;) § -72.45.13C NMR (101 MHz, CDCl;) § 168.50, 145.63, 135.81, 131.46,
129.18, 128.99, 126.82, 126.64, 125.65, 122.48, 120.28(q, J = 319.1 Hz), 118.11 (q, J = 2.2 Hz), 48.34,
42.57,25.92,25.35,24.59; HRMS Calcd for C;7H,704NF;S [M+H]": 388.0825, found: 388.0820.
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8-(4-tosylpiperazine-1-carbonyl)naphthalen-1-yl trifluoromethanesulfonate (3h)

'H NMR (400 MHz, CDCl3) 8 7.94 (d, J= 7.6 Hz, 1H), 7.90 (dd, J = 6.9, 2.4 Hz, 1H), 7.64 (d, /= 8.3
Hz, 2H), 7.59 — 7.48 (m, 3H), 7.42 — 7.32 (m, 3H), 4.22 — 4.06 (m, 1H), 3.89 — 3.76 (m, 1H), 3.50 —
3.30 (m, 3H), 3.12 (dd, J=11.2, 3.8 Hz, 1H), 2.98 (ddd, /= 11.6, 8.4, 3.4 Hz, 1H), 2.78 (ddd, J=11.4,
7.7, 3.5 Hz, 1H), 2.47 (d, J = 6.2 Hz, 3H); '°F NMR (376 MHz, CDCl;) § -72.49; 13C NMR (101 MHz,
CDCl3) & 168.59, 145.37, 144.10, 135.78, 132.43, 129.93, 129.83, 129.13, 127.78, 127.18, 126.53,
125.98, 122.40, 118.67 (q, J = 319.5 Hz), 118.33 (q, J = 2.0 Hz), 46.52, 45.66, 45.48, 40.94, 21.5
(signal for one carbon could not be located); HRMS Calcd for Cy3HpONoF3S,[M+H]": 543.0866,
found: 543.0869.

Br
4-bromo-8-(dimethylcarbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3i)
"H NMR (400 MHz, CDCl;) 6 8.38 (d, /= 8.6 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.75 — 7.67 (m, 1H),
7.56 (d, J = 7.0 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 3.20 (s, 3H), 2.92 (s, 3H); °F NMR (376 MHz,
CDCl3) 8 -72.41; 3C NMR (101 MHz, CDCl;) & 169.42, 144.94, 133.84, 131.96, 129.65, 128.92,
128.10, 128.08, 123.64, 123.15, 118.60 (q, J=319.1 Hz), 118.28 (q, J = 2.1 Hz), 39.16, 34.89; HRMS
Calcd for C4H;,NO,SF;Br[M+H]*: (425.9617, 427.9597), found:(425.9613, 427.9591).

8-(dimethylcarbamoyl)-5-methylnaphthalen-1-yl trifluoromethanesulfonate (3j)

'"H NMR (400 MHz, CDCl;) 8 8.07 (dd, J = 5.5, 4.0 Hz, 1H), 7.60 — 7.52 (m, 2H), 7.43 (d, J = 7.0 Hz,
1H), 7.37 (d, J= 7.2 Hz, 1H), 3.19 (s, 3H), 2.93 (s, 3H), 2.73 (s, 3H); '°F NMR (376 MHz, CDCl;) 5 -
72.51; 3C NMR (101 MHz, CDCls) 8 170.30, 145.92, 136.00, 135.06, 129.53, 127.42, 126.99, 125.46,
125.02, 122.76, 118.68(q, J = 318.9 Hz), 117.87 (q, J = 2.1 Hz), 39.26, 34.90, 20.12; HRMS Calcd for
C15H;504NF;S [M+H]": 362.0668, found: 362.0664.
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Br

5-bromo-8-(dimethylcarbamoyl)naphthalen-1-yl trifluoromethanesulfonate (3k)

'H NMR (400 MHz, CDCl3) 8 8.39 (dd, J= 7.7, 1.8 Hz, 1H), 7.91 (d, J = 7.7 Hz, 1H), 7.72 — 7.58 (m,
2H), 7.33 (d, J = 7.7 Hz, 1H), 3.19 (s, 3H), 2.93 (s, 3H); '°F NMR (376 MHz, CDCl;) & -72.42; 13C
NMR (101 MHz, CDCls) 8§ 169.20, 145.38, 134.10, 131.29, 130.91, 128.33, 127.23, 126.99, 124.06,
123.76, 118.89 (q, J = 2.2 Hz), 118.61 (q, J = 319.0 Hz), 39.15, 34.88; HRMS Calcd for
C14H,04NF;SBr [M+H]": (425.9617, 427.9597), found: (425.9612, 427.9590).

8-(dimethylcarbamoyl)-5-fluoronaphthalen-1-yl trifluoromethanesulfonate (31)

'H NMR (400 MHz, CDCl3) 8 8.22 (dd, J=6.5, 2.9 Hz, 1H), 7.71 — 7.59 (m, 2H), 7.46 (dd, J=7.9, 5.4
Hz, 1H), 7.34 — 7.28 (m, 1H), 3.22 (s, 3H), 2.95 (s, 3H); '°F NMR (376 MHz, CDCl;) & -72.50 (s), -
118.18 (dd, J = 10.2, 5.7 Hz); 3C NMR (101 MHz, CDCl;) 8 169.27 (s), 158.53 (d, J = 255.7 Hz),
145.27,127.55 (d, J= 5.2 Hz), 127.37 (d, J = 9.0 Hz), 126.30, 124.05 (d, J=4.1 Hz), 121.54 (d, /= 6.8
Hz), 119.34, 118.62 (q, J = 218.8 Hz), 110.48 (d, J = 20.5 Hz), 39.21 (s), 34.95 (s); HRMS Calcd for
C14H,04NF,S [M+H]": 366.0418, found: 366.0419.

OMe
8-(dimethylcarbamoyl)-5-methoxynaphthalen-1-yl trifluoromethanesulfonate (3m)
'"H NMR (400 MHz, CDCl;) 3 8.37 (dd, J = 8.3, 1.3 Hz, 1H), 7.58 — 7.53 (m, 1H), 7.50 (t, J = 8.1 Hz,
1H), 7.40 (d, J = 8.0 Hz, 1H), 6.90 (d, J = 8.0 Hz, 1H), 4.03 (s, 3H), 3.19 (s, 3H), 2.94 (s, 3H); 'F
NMR (376 MHz, CDCl;) § -72.54; '3C NMR (101 MHz, CDCl;) 8 170.27, 155.84, 145.29, 128.00,
127.94, 124.94, 123.83, 123.17, 123.08, 118.93 (q, J = 2.0 Hz), 118.67 (q, J = 319.01 Hz), 104.32,
55.96, 39.29, 34.95; HRMS Calcd for C;sH;s0sNF5S [M+H]*: 378.0618, found: 378.0620.
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COOMe
methyl 4-(dimethylcarbamoyl)-5-(((trifluoromethyl)sulfonyl)oxy)-1-naphthoate (3n)
'H NMR (400 MHz, CDCl3) & 8.99 (dd, J= 8.2, 1.6 Hz, 1H), 8.23 (d, J = 7.5 Hz, 1H), 7.73 — 7.58 (m,
2H), 7.51 (d, J= 7.5 Hz, 1H), 4.03 (s, 3H), 3.21 (s, 3H), 2.91 (s, 3H); YF NMR (376 MHz, CDCl;) § -
72.43; 3C NMR (101 MHz, CDCl3) 8 169.31, 167.00, 145.61, 135.77, 133.63, 130.38, 128.50, 127.34,
126.63, 125.86, 122.94, 118.64 (q, J = 319.1 Hz), 118.29 (q, J = 2.0 Hz), 52.70, 39.00, 34.82; HRMS
Calcd for CisH;sF;04S[M+H]": 406.0567, found: 406.0562.

8-(dimethylcarbamoyl)-3-fluoronaphthalen-1-yl trifluoromethanesulfonate (30)

"H NMR (400 MHz, CDCl;) 8 7.87 (d, J= 8.2 Hz, 1H), 7.60 (t, J = 7.7 Hz, 1H), 7.56 (dd, J=8.5,2.4
Hz, 1H), 7.46 — 7.39 (m, 2H), 3.20 (s, 3H), 2.91 (s, 3H); '°F NMR (376 MHz, CDCl;) 3 -72.48 (s), -
111.18 (t,J=9.0 Hz); *C NMR (101 MHz, CDCl;) 8 169.65 (s), 158.74 (d, J = 248.5 Hz), 145.82 (d, J
=11.2 Hz), 135.58 (d, /= 9.8 Hz), 131.74 (s), 128.69 (d, J= 5.5 Hz), 127.77 (s), 126.40 (d, J = 2.7 Hz),
119.60 (d, J = 1.8 Hz), 118.58 (q, /= 319.0 Hz), ,112.20 (d, J=19.9 Hz), 109.45 (dt, J = 30.0, 2.1 Hz),
39.10 (s), 34.85 (s); HRMS Calcd for C4H;,04NF,S[M+H]": 366.041, found: 366.0418.

10-(dimethylcarbamoyl)phenanthren-1-yl trifluoromethanesulfonate (3p)

'"H NMR (400 MHz, CDCl;) & 8.76 (d, J = 8.2 Hz, 1H), 8.66 (d, J = 8.2 Hz, 1H), 7.90 (d, J= 7.7 Hz,
1H), 7.80 — 7.59 (m, 5H), 3.24 (s, 3H), 3.03 (s, 3H); '°F NMR (376 MHz, CDCl;) & -72.41; '3C NMR
(101 MHz, CDCl;) 8 170.00, 146.18, 133.51, 130.69, 129.47, 128.96, 128.77, 128.71, 128.43, 128.19,
126.79, 123.19, 123.05, 121.47, 118.69 (q, J = 319,1 Hz), 118.55 (q, J = 2.2 Hz), 39.30, 34.93; HRMS
Calcd for CgH;sO4NF5S [M+H]*": 398.0668, found: 398.0671.

A0 ot
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8-((3s)-adamantane-1-carbonyl)naphthalen-1-yl trifluoromethanesulfonate (3q)

'H NMR (400 MHz, CDCls)  7.93 (dd, J= 8.3, 0.9 Hz, 1H), 7.90 (dd, J = 8.2, 0.8 Hz, 1H), 7.62 (dd, J
=79, 1.0 Hz, 1H), 7.58 (dd, J = 8.2, 7.2 Hz, 1H), 7.52 (t, J = 8.0 Hz, 1H), 7.30 (dd, J = 7.1, 1.1 Hz,
1H), 2.08 — 1.57 (m, 15H); F NMR (376 MHz, CDCl;) § -71.89; 3C NMR (101 MHz, CDCl;) &
212.16, 145.74, 134.99, 134.96, 128.87, 128.85, 126.19, 126.07, 125.55, 122.29, 118.62 (q, J = 319.9
Hz), 117.37 (d, J = 1.8 Hz), 117.36, 38.32, 36.42, 27.96; HRMS Calcd for Cy,H,,O,F;S[M+H]*:
439.1185, found: 439.1182.

t
BU- 20 orf

8-pivaloylnaphthalen-1-yl trifluoromethanesulfonate (3r)

'H NMR (400 MHz, CDCl3) § 7.91 (dd, J = 14.8, 8.2 Hz, 2H), 7.66 — 7.48 (m, 3H), 7.34 (d, J="7.1 Hz,
1H), 1.22 (s, 9H); 'F NMR (376 MHz, CDCl;) § -72.00 (d, J = 3.4 Hz); 13C NMR (101 MHz, CDCl;)
8 212.85, 145.73, 135.39, 135.02, 128.98, 128.85, 126.24, 125.93, 125.63, 122.26, 118.6111 (q, J =
319.9 Hz), 45.94, 27.14; HRMS Calcd for C,sH;sF;04S[M+H]": 361.0716, found: 361.0715.

Ph© o

8-benzoylnaphthalen-1-yl trifluoromethanesulfonate(3s)

"H NMR (400 MHz, CDCl;) 3 8.05 (dd, J = 8.0, 1.0 Hz, 1H), 8.01 — 7.92 (m, 1H), 7.80 (d, /= 7.3 Hz,
2H), 7.70 — 7.50 (m, 5H), 7.43 (t, J = 7.7 Hz, 2H); 9F NMR (376 MHz, CDCl5) & -73.04; 13C NMR
(101 MHz, CDCl;) 8 196.32, 145.03, 137.19, 135.48, 134.79, 133.46, 130.32, 130.23, 128.85, 128.63,
128.40, 126.31, 126.03, 123.26, 118.37, 118.31(q, /= 319.3 Hz); HRMS Calcd for
CsH,04F;S[M+H]*: 381.0403, found: 381.0404.

O OTf

Cy\'}l

Cy

OMe
2-(dicyclohexylcarbamoyl)-4-methoxyphenyl trifluoromethanesulfonate (3t)
"H NMR (400 MHz, CDCl;) § 7.26 (d, J = 4.2 Hz, 1H), 6.91 (dd, J=9.1, 3.1 Hz, 1H), 6.78 (d, J=3.1
Hz, 1H), 3.82 (s, 3H), 3.20 (tt, /= 11.7, 3.4 Hz, 1H), 3.12 — 2.99 (m, 1H), 2.73 —2.50 (m, 2H), 1.85 (s,
2H), 1.73 (d, J= 8.2 Hz, 2H), 1.65 (d, /= 16.4 Hz, 4H), 1.54 (d, /= 12.3 Hz, 2H), 1.50 — 1.46 (m, 1H),
1.31 - 1.23 (m, 4H), 1.05 (dd, J=13.7, 5.8 Hz, 3H).”F NMR (376 MHz, CDCl;) 3 -73.65; '3C NMR
(101 MHz, CDCl;) & 164.81, 158.80, 138.54, 133.52, 122.70, 115.21, 112.35, 118.49 (q, J = 320.4 Hz)
60.16, 56.51, 55.89, 31.57, 30.81, 29.69, 29.41, 26.67, 26.57, 25.63, 25.56, 25.23, 25.10; HRMS Calcd
for Cy HyOsNF;S [M+H]*: 464.1713, found: 464.1711.
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NMR Spectra of Compounds
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X-ray Crystallographic Data of 3g

Table 1 Crystal data and structure refinement for 3g.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

B/°

Y/°

Volume/A3

7

0 carc8/cm?

U /mm!

F(000)

Crystal size/mm?
Radiation

20 range for data

3g

Cy7H6F3NO,S

387. 37

289 (2)

triclinic

P-1

9.3925(8)

9. 5682 (9)

10. 9216 (10)
73.528(8)

66. 260 (9)

85. 458 (7)

860. 90 (15)

2

1. 494

0. 242

400. 0

0.410 X 0.400 X 0.370
MoKa (A = 0.71073)

5.958 to 58.23
S86



collection/®

Index ranges -12 <h< 12 -12 <k <12 -14<1
< 13

Reflections collected 7934

Independent reflections 3951 [Rine = 0.0321, Rgigna = 0.0492]

Data/restraints/parameters 3951/0/235

Goodness—of-fit on F? 1.036

Final R indexes [I>=20 (I)] R, = 0.0562, wRy, = 0. 1306

Final R indexes [all data] R; = 0.0819, wR, = 0.1518

Largest diff. peak/hole / e

A3

0.23/-0. 37

Table 2 Fractional Atomic Coordinates (x104) and Equivalent

Isotropic Displacement Parameters (A2x103) for 3g.U., is defined as 1/3

of of the trace of the orthogonalised U, tensor.

Atom X

S1 6616.0(8)
01 10006.2(18)
02 8204.5(18)
F2 6620 (2)
N1 7585 (2)
F3 5351 (3)
03 6778 (3)
C9 8368 (2)
F1 7825 (3)
04 5352 (2)
C10 8322 (2)
Ch 8333 (3)
Cl1 8705 (3)
C1l 8282 (2)
C6 8295 (3)
C15 6029 (3)
C17 6624 (4)
C8 8341 (3)
C2 8411 (3)

y zZ
3343.3(7) 6947.8
3294.2(18) 8183.9(
4167.4(17) 6466.3(
4554 (2) 4466.1 (
2669.0(19) 9874.1 (
2550 (2) 5544
1882 (2) 7609
5237 (2) 8691
2597 (3) 4639
4165(2) 7546
6167 (2) 7424
7710 (2) 7227
3643 (2) 8882
5704 (2) 6314
8261 (3) 8304
3011 (3) 10758
3270 (3) 5282
5848 (3) 9697
6637 (3) 5067

U(eq)
53.

6)

6) 53.
6) 47.
9) 94.
8) 44 .
2) 98.
2) 86.
2) 39.
2) 117.
2) 76.
2) 37.
2) 45.
2) 40.
2) 41.
3) 55.
2) 47.
3) 65.
2) 49.
2) 52.

g W O o0 o P o W J o VW W » U VW oo O W U
oY o0 O o o U o U1 U1 oYy O U~ o U oy b BN



C13 7673 (3) 514 (3) 11702 (3) 59.3(7)
C16 5805 (3) 2478 (3) 12270 (2) 52.7(6)
c7 8280 (3) 7357 (3) 9518 (3) 58.3(7)
Cl4 6083 (3) 858 (3) 12669 (3) 61.4(7)
C12 7883 (3) 1108 (3) 10196 (3) 57.1(7)
C4 8401 (3) 8664 (3) 5947 (3) 55.5(6)
3 8480 (3) 8145 (3) 4887 (3) 60.6(7)

Table 3 Anisotropic Displacement Parameters (A2x103) for

3g.The Anisotropic displacement factor exponent takes the form: —

2m? [hza*2U11+2hka*b*U12+---] .

Atom U Uz Uss Uz Uis Uso

S1 75.2(5) 46.4 (4) 47.5(4) -16.0(3) -30.9(3) 2.4 (3)
01 50.7(10) 65.0(11) 40.2(9) -=-17.1(8) -=15.3(7) 18.5(8)
02 56.3(10) 52.1(10) 46.0(9) =22.7(8) =27.1(8) 13.6(8)
F2 138.2(17) 83.0(12) 82.3(13) 4.3(10) -78.3(12) -14.1(11)
N1 56.2(12) 39.2(10) 36.1(10) -9.8(8) -17.0(8) 9.8(9)
F3 134.9(17) 92.3(13) 95.1(14) -13.0(11) =-75.2(13) -28.7(12)
03 153(2) 46.4(11) 86.1(15) -3.4(10) -82.4(15) -=5.3(12)
C9 38.9(12) 44.7(12) 37.0(11) -10.9(9) -16.7(9) 3.1(9)
F1 135.3(18) 164 (2) 103.0(1l6) -94.7(16) -66.7(14) 62.6(106)
04 60.5(12) 79.4(14) 82.0(14) -41.8(11) -=5.7(10) =5.1(10)
cl0  34.7(11) 40.1(12) 36.3(11) -8.8(9) ~-13.4(9) 1.8(9)
C5 41.8(12) 42.8(13) 49.7(14) -9.3(10) -16.7(10) -0.8(10)
Cl1 48.9(13) 47.6(13) 30.6(11) -12.5(9) =-21.4(9) 9.8(10)
C1 39.7(12) 45.4(13) 37.7(12) -11(1) -15.9(9) 6(1)
C6 62.2(16) 43.9(14) 67.2(18) -20.1(13) -28.6(13) =-0.6(12)
C15 44 .4 (13) 50.0(14) 47.3(14) -12.6(11) -17.4(10) 4.4 (10)
C17 88 (2) 65.0(18) 66.1(18) -25.2(15) -52.1(16) 13.8(106)
C8 59.6(15) 54.9(15) 40.5(12) -15.4(11) -25.4(11) 3.1(12)
C2 50.6(14) 68.0(17) 34.6(12) -7.7(11) -16.7(10) 1.2(12)
C153 84.7(19) 41.4(14) 51.0(15) -7.6(11) -31.1(14) 10.6(13)
C16 53.2(14) 57.5(15) 41.2(13) -16.6(11) -11(1) 4.2(12)
C7 70.7(17) 60.2(16) 58.1(16) -27.3(13) -32.0(13) 1.0(13)
Cl14 77.3(19) 59.0(17) 41.5(14) -5.3(12) =-21.7(13) -4.6(14)
C12 80.8(19) 41.7(14) 48.5(14) -15.3(11) -26.0(13) 15.9(13)



C4 56.4(15) 43.0(14) 58.3(16) 1.4(12) -23.2(12) -5.1(11)
C3 58.9(16) 62.7(17) 45.9(15) 8.4(12) -20.3(12) -=7.7(13)

Table 4 Bond Lengths for 3g.

Atom Atom Length/A  Atom Atom Length/A

S1 04 1.4050(19) F1 C17 1.298(3)
S1 03 1.4074(19) c10 (1 1.418(3)
S1 02 1.5633(17) C10 (5 1.431(3)
S1  Cl17 1.838(3) ¢5 (6 1.406(3)
01 Cl11 1.231(2) ¢5 (4 1.416(3)
02 (1 1.436(3) c1 (2 1.364(3)
F2 Cl17 1.298(3) c6 (7 1.358(3)
N1 Cl1 1.347(3) C15 Cl6 1.514(3)
N1 Cl15 1.464(3) ¢c8 (7 1.400(3)
N1 Cl12 1.466(3) ¢2 (3 1.404 (4)
F3 Cl17 1.315(3) C13 (12 1.514(3)
C9 (8 1.374(3) C13 Cl4 1.517(3)
c9 Cl10 1.433(3) C16 Cl4 1.518¢(3)
9 (11 1.505(3) ¢4 (3 1.357(4)

Table S Bond Angles for 3g.

Atom Atom Atom Angle/ Atom Atom Atom Angle/

04 S1 03 122.76(15) NI  Cl11 C9 117.74(18)
04 S1 02 111.47(10) c2 C1 Cl10 123.6(2)
03 S1 02 106.90(12) ¢c2 C1 02 117.6(2)
04 S1 C17 107.90(14) c10 Cc1 02 118.64 (18)
03 S1 Cl17 103.82(13) ¢7 €6 (Ch 121.3(2)
02 S1I C17 101.76(12) N1 C15 Cl6 109.72(18)
Cl 02 S1 121.16(13) F1 Cl17 F2 108.9(3)
Cll N1 Clb 126.00(18) F1  Cl17 F3 108.9(3)



Cll NI Cl2
Cls N1 Cl2
c8 C9 Cl10
c8 (€9 C(Cl1
Cl10 C9 Cl1
Cl C10 G5
cl  C10 €9
Cb C10 €9
c6 Co (4
c6 C5 CI0
c4 Cb Cl10
01 CIl1 NI
01 Cl1 €9

Table 6 Torsion Angles for 3g.

A B
04 S1
03 Sl1
C17 S1
C8 (9
C11C9
C8 (9
C11C9

C D
02 Cl
02 (1
02 Cl
Cl10 Cl1
Cl10 C1
C10 C5
C10 Ch

Cl C10C5 Cb
C9 C10C5 Cb
Cl Cl10C5 (4
C9 C10C5 C4

Cl5 N1
Cl12 N1
C15 N1
Cl2 N1
C8 (9
C10 C9
C8 (9
C10 C9

Cl1 01
Cl1 01
C11C9
Cl1C9
Cl1 01
Cl1 01
Cl1I N1
ClI N1

120.56(19) g2 C17
113.40(19) F1 C17
119.2(2) F9 C17
117.54(19) F3 C17
122.55(19) (9 C8
115.7(2) (1 C2
126.0(2) C12 C13
118.3(2) C15 Cl16
120.8(2) (6 C7
119.4(2) Cc13 Cl14
119.8(2) N1 C12
123.2(2) 3 C4
118.9(2) 4 C3
Angle/ A B C D
-16.21(19) C11 N1 Cl5Cl16
-152.86(16) C12N1 C15Cl16
98.58(17) 04 S1 Cl7Fl1
-177.4(2) 03 S1 Cl17F1
12.7(3) 02 S1 Cl7F1
3(3) 04 S1 Cl17F2
-166.54(19) 03 S1 Cl7F2
176.9(2) 02 S1 C17F2
=-3.8(3) 04 S1 Cl7F3
-3.8(3) 03 SI Cl17F3
175.50(19) 02 S1 CI17F3
178.8(2) Cc10C9 C8 C7
3(3) c11¢C9 €8 (7
8(3) Cc10C1 C2 C3
-174.76(19) 02 C1 €2 C3
-103.7(2) N1 C15Cl16Cl4
66.3(3) C5 C6 C7 C8
72.5(3) c9 €8 C7 (6
-117.5(2) (€12 C13Cl14 C16

S90

F3
S1
S1
S1
C7
C3
Cl4
Cl4
C8
Cl6
C13

-174.

110.
110.
1109.
111.



Ch
C9
Ch
C9
S1
Sl
C4

C10 C1
Cl10 C1
Cl10C1
Cl10 C1
02 C1
02 CI
Co C6

Cl10C5 Co

C2 6.8(3)
C2 -172.5(2)
02 -177.49(17)
02 3.2(3)
C2 -87.2(2)
C10 96.8(2)
C7 -177.9(2)
C7 1.4(4)

C15 C16 C14 C13 54.8(3)
CI1 NI C12C13 120.0(2)
Cl5 N1 Cl2Cl13 -57.8(3)
C14 C13 C12 N1 54.1(3)
C6 C5 C4 C3 178.2(2)
Cl0Cs C4 C3 -1.0(4)
Co C4 C3 C2 3.5(4)
Cl C2 C3 C4 -0.8(4)

Table 7 Hydrogen Atom Coordinates (Ax10%)

Displacement Parameters (A2x10°%) for 3g.

Atom

H6

H15A
H15B

H8
H2

H13A
H13B
H16A
H16B

H7

H14A
H14B
H12A
H12B

H4
H3

8279
5249
5904
8364
8452
8475
7783
4755
6524
8230
6011
5284
8937
7173
8391
8581

y z
9263 8183
2543 10618
4056 10507
5241 10521
6278 4347

942 11847
-534 11917
2661 12855
3013 12424
7738 10229

556 13618

316 12623

954 9594

586 10021
9666 5830
8792 4038

S91

and Isotropic

U(eq)
67

57
57
59
63
71
71
63
63
70
74
74
68
68
67
73



Computational Details

Methods

All theoretical calculations were performed with the Gaussian09 program!. All the structures involved
in this study were optimized in the gas phase as minima or transition states by the density functional
B3LYP method. As to the basis sets, the LANL2DZ effective core potential> with an extra f-
polarization function({(f) = 1.42) was used for Pd, and the 6-31G(d)? basis set was used for all other
atoms (C, H, S, O and F). Frequency calculations were carried out at the same level of theory to get the
thermodynamic corrections and to confirm whether the structures are minima (with no imaginary
frequency) or transition states (with only one imaginary frequency). To take the solvent effect into
accounts, solution phase single-point energies were computed at the B3LYP functional on the
optimized structures using the SMD model. o-DiChloroBenzene is used as solvent, according to the
experimental conditions. Herein, the SDD20 basis set is used for Pd and 6-311G+(d,p) basis set is used
for the other atoms.

In this study, the solution phase single-point energies with thegas-phase Gibbs free energy

corrections were used to describe all the reaction energetics. All these energies correspond to the
reference stateof 1 mol/L, 298 K.
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Gibbs Free Energy Corrections and Electronic Energies in Solvate of

related compounds and Transition States

Thermal Correction of Gibbs

Electronic Energy in solvent

Free Energies (Hartree) (Hartree)

Pd(OTY),BP 0.184017 -2628.010377

5 0.428154 -3383.899901

6 0.442634 -4245.646758

TS1 0.423842 -3383.867454

TS2 0.424471 -3383.852932

TS3 0.440354 -4245.606599
2.,4,6-Collidine 0.134561 -366.3553405

Ir 0.155469 -1427.795319

3r 0.237057 -1617.652416

7 0.21992 -755.9249151

HF -0.007433 -100.490527

HOTf 0.005378 -962.2230513

2 0.134561 -366.3553405
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Cartesian Coordinates of Intermediates and Transition States

Pd (OTf) ,BP
Pd

|
o

. 62831900 0.16642700  —0. 06919800
. 39973900 0.33114000  -0. 30205600
. 33372800  —0. 49648600  —0. 15760500
. 67782800 0. 06544500 0. 05746100
. 84573600  —0.68176700  —0. 19153100
. 78152400 1. 40696000 0. 48346000
. 09627100  —0.10013100  —0. 00308700
. 77226500 -1.70129700  —0. 55400300
. 03585000 1. 97421800 0.67713300
. 87578400 1. 97956900 0. 65941400
. 19189200 1. 22361900 0. 43584100
. 99533200  -0. 67486100  —0. 20477900
. 11412100 3. 00348300 1. 01383700
. 16976800 1. 67339100 0. 58479600
. 08798300  -1.95417400  —-0. 22466700
. 20423800  -2. 45386300  —1.19750900
. 69056600  —2. 83894600 0. 68626700
. 93729100  -3.81798100  —1.26359900
. 74899700  -1.77220300  —1.90975800
. 39814200 4. 20023900 0. 63145700
. 35535400  —2. 45481700 1. 45333300
. 52829000  —4.69090800  —0. 34553900
. 26295800  —4.19867700  —2. 02471100
. 84676000 4. 87711700 1. 35242300
. 30890700  —5.75393300  —0. 39030000
—-2.68157800  —0. 12912900 0. 34279200
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. 02703300
. 40876600
. 38261800
. 55724500

1. 36858800

. 57771600
. 02478900

0. 13127000
0. 92758500
1. 55144200

. 85418300
. 78001200
. 50898100
. 03724900
. 17432400
. 28376700
. 42680500
. 37769800
. 78565700
. 02016000
. 42453800

1. 33510900

. 77663800
. 04311000
. 82016700
. 86137300



- O o O O O »n O - E =T O T = @ O =

- O - =— =T O O O O @D —m & O O D - O O @D O 00000

. 82795600
. 26228200
. 19602100
. 46542600
. 96614100

0. 13327900
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. 94622100
. 48069100
. 08104400
. 73694400
. 35889600
. 95135100
. 80409000
. 44878000
. 51397500
. 55761200
. 38737300

0. 01685600
0. 11952100
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. 05238900
. 30796200
. 35038600
. 21503300
. 89775900
. 07006700
. 47640500
. 30086500
. 25698700
. 42509500
. 20035300
. 41656200
. 32362600
. 13476400
. 47508400
. 80381000
. 47140100
. 78802400
. 55130900
. 16713700
. 16067700
. 36978800
. 79329400

. 13950600
. 49130900
. 95361600
. 22905800
. 02864000
. 35648200
. 71766300
. 87175500
. 10432500
. 14741500
. 31306200
. 86014800

1. 66717900

. 11519700
. 16541900
. 73639800
. 68803800

. 18105600
. 80336100
. 01019800
. 65336300
.07137800
. 81784700
. 78883900
. 40629900
. 13471400

2. 55500100
3. 90268900

. 50729300
. 16111600
. 37047400
. 10065500
. 24144400

0. 21032600
0. 16848400

. 17275600
. 52138200
. 72805400
. 30178100
. 41215300
. 07550500
. 93641200
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-2
-0
-0
-1

0
-1
-1
-0
-1
-0
-0
-1
-0

1

1
1
1

. 44114200
. 30396700
. 10356400
. 08902300
. 60316600
. 07210900
. 43108800
. 17314500
. 84451800
. 91046300
.61292700
. 22466900
. 90033500
. 26218800
. 57539000
. 66294800
. 82270800

. 29648400
. 34789400
. 14573000

0. 12445700
0. 19040500

. 01832200
. 48220700
. 21688500
. 31166000

0. 40055300
0. 02180700
0. 23022700

. 03974900

0. 51593400
0. 37121800

. 11133700
. 70597100
. 87640200
. 41501600
. 74851900
. 50802800
. 11785300
. 65638700
. 61543100
. 97428500
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. 14152300
. 86529400
. 33535000
. 72664900
. 80161900
. 12196800
. 10056600
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-2.03596400
-2.87311000
-3.05924700
-2.38710800
-1.52324800
-1.45015000
-3.36552200
-2.47646900
-0.70722600

0.35075400
-0.87654900
-0.96693500
-3.91848500
-4.34054800
-3.30772700
-4.73589800
-1.73520400
-2.36337100
-0.68000200
-1.90774600
-0.62379100

1.33374100
2.82688300
3.68154300
3.47741400
2.45537000

1.86018100

0.78042700

0.48972300

0. 85804000

1. 35432100
-1. 35093600
—2. 25209500
-1. 11927700
-1. 56754900
-2. 04504800

0.95927500
-0.14431100
-0.96936900
-0.64505000
0.44163600
1.19028900
-0.36698100
-1.26930200
0.84744500
0.82464400
0.14215200
1.85718600
-2.20088700
-2.46734200
-3.04729100
-2.07299400
1.88060900
1.62461800
1.75056100
2.92618900
2.27305000
-0.78133600
-0.03717500
0.46584600
-0.94238600
0.97762000
-1.89729800
0.36676300
-1.15600100

S107

1. 36341500
-0. 32030700
-0. 07082700
-0. 19817600
-1. 03160900

0. 66139000
-0. 46657200

0.94228200
0.98692500
-0.13300400
-1.31302500
-1.37603600
-0.25563400
1.92696000
-2.19450100
-2.55946400
-2.28530000
-3.37428600
-2.89559400
-0.04570500
-1.01888600
0.29399600
0.67015900
2.07801800
2.93307500
2.34134300
1.80416000
-0.31826600
0.61360800
-0.20338500
0.69649000
-0.94698700
-1.02703300
1.40876600
1.38261800
-0.55724500



