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1. General Comments:

All reactions were carried out under an atmosphere of dry nitrogen using reaction tubes. Dry
toluene was prepared by distilling over sodium ketyl and stored over molecular sieves 4A under
N, atmosphere. All the arylpyridine derivatives were synthesized from 2-bromopyridine
derivatives and arylboronic acids employing literature procedure.' N-(phenylthio)pthalimide, N-
(phenylthio)succinimide, N-(phenylthio)benzamide, 2-(phenylthio)-2,3-
dihydrobenzo[d]isothiazole-1,1-dioxide, 1-(phenylthio)-1,2,3,4-tetrahydroquinoline and N,N-
diisopropyl-N-(phenylthio)amine were prepared employing literature procedures.** Pd(OAc),
and Cu(OAc),-H,O were obtained from Aldrich and used as received. Column chromatography
was performed using Rankem Silicagel (100-200 mesh) and the solvent system used unless
otherwise specified, was ethyl acetate-hexanes with various percentage of polarity depending on

the nature of the substrate.

2. Analytical Methods:

NMR data were recorded on Bruker DPX 400 and AVC 500 MHz spectrometers. °C and 'H
NMR spectra were referenced to signals of either deuterated solvents or residual protiated
solvents. Infrared spectra were recorded on a Thermo Nicolet iIS10 FT spectrometer. HRMS
were recorded by electron spray ionization (ESI) method on a Q-TOF Micro with lock spray

source.

' X. Rao, C. Liu, J. Qiu, Z. Jin, Org. Biomol. Chem. 2012, 10, 7875-7883.

2 H. Shimada, S. Kikuchi, S. Okuda, K. Haraguchi, H. Tanaka, Tetrahedron 2009, 65, 6008-6016.
’p. Saravanan, P. Anbarasan, Org. Lett. 2014, 16, 848-851.

* N. Taniguchi, Synlett 2007, 12, 1917.



3. Optimization studies for the palladium catalyzed thiolation of C-H bonds:

Z O =
~ | (N Pd(OAC), (5 mol%) ~ |
C((Nj N }[ﬁN‘S\Ph acid (equiv) N
H o solvent, temp, time SPh
2a 1a: Phtha-SPh 3a
1b: Suc-SPh
Entry la/1b Acid (equiv) Solvent Temp (°C) Time (h) Yield (%)
1 la Acetic acid (20) toluene 100 18 -
2 1a TFA (20) toluene 100 18 -
3 1a - Acetic acid 80 18 Trace
4 la - Acetic acid 100 18 53
5° la - Acetic acid 100 18 13
6 la - Acetic acid 120 18 63
7° 1a - Acetic acid 120 18 74
8 1a - TFA 100 18 -
9 1b - Acetic acid 100 12 43
10 1b - Acetic acid 80 12 20
11 1b - Acetic acid 120 12 47
12* 1b - Acetic acid 120 12 63
13 1b Acetic acid (10) Toluene 120 12 67
14 1b Acetic acid (5) Toluene 120 12 54
15 1b Acetic acid (20) Toluene 120 12 70
16 1b TFA (20) Toluene 120 12 32
17 1b Acetic acid (20) Toluene 100 12 69
18° 1b Acetic acid (20) Toluene 100 12 69
19 1b Acetic acid (20) Xylene 100 12 42
20 1b Acetic acid (20) 1,4-dioxane 100 12 24
21 1b Acetic acid (20) ‘AmOH 100 12 <10
22 1b Acetic acid (20) Toluene 100 18 80
23 1b Triflic acid (20) Toluene 100 18 -
24 1b Methane sulfonic Toluene 100 13 i

acid (20)



25 1b PTSA Toluene 100 18 -
26 1b Benzoic acid Toluene 100 18 22

Reaction conditions: 2-Phenyl pyridine 2a (1 equiv), 2-(phenylthio)isoindoline-1,3-dione 1a or 1-
(phenylthio)pyrrolidine-2,5-dione 1b (2 equiv), Pd(OAc), (5 mol%), acid (equiv), solvent (1 mL), temp, time; [a] 3
equiv of 1-(phenylthio)pyrrolidine-2,5-dione 1a; [b] 10 mol% of Pd(OAc), was used.

4. General procedure for palladium catalyzed thiolation of C—H bonds:

0O
DG Pd(OAc), (5 mol%) DG
" LNTS Aceticacid 20 equiv).
H Ph cetic acid (20 equiv) SPh
O
1b

toluene, 100 °C, 18 h

2 3

A dry reaction tube (10 mL) was charged with arene 2 (0.2 mmol), N-(phenylthio)succinimide
1b (0.4 mmol), Pd(OAc), (5 mol%), acetic acid (20 equiv) and dry toluene (I mL) under
nitrogen atmosphere. The reaction tube was sealed under nitrogen atmosphere and kept at 100 °C
for 18 h. After the completion of the reaction, as monitored by TLC, the reaction mixture was
cooled to room temperature and purified by column chromatography using mixture of hexane

and ethyl acetate as eluent to afford the analytically pure product 3.

5. Properties of the isolated diarylsulfides:
2-(2-(Phenylthio)phenyl)pyridine (3a)

=
o |
N
PhS
According to the general procedure the title compound 3a was isolated in 80% yield (43 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column

chromatography.

FTIR (CHCl3): 2962, 2927, 1600, 1450, 1392, 1268, 1056, 710, 525 cm .



'H NMR (400 MHz, CDCl, 24 °C): & 8.73-8.64 (m, 1H), 7.70 (td, 1H, J = 7.5, 1.7 Hz), 7.56 (d,
1H, J = 7.8 Hz), 7.54-7.49 (m, 1H), 7.32-7.29 (m, 2H), 7.28-7.17 (m, 7H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 158.2 (C), 149.0 (CH), 141.1 (C), 136.0 (CH), 135.5
(C), 135.4 (C), 132.2 (CH), 131.3 (CH), 130.4 (CH), 129.2 (CH), 129.0 (CH), 127.3 (CH), 126.7
(CH), 124.3 (CH), 122.2 (CH).

HRMS: calcd. for C;7H3NS+H: 264.0846; found: 264.0849.

2-(4-Methyl-2-(phenylthio)phenyl)pyridine (3b)

=z

S
PhS Me

According to the general procedure the title compound 3b was isolated in 63% yield (35 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCls): 3053, 2925, 1589, 1466, 1265, 909, 736, 650 cm .

"H NMR (400 MHz, CDCls, 24 °C): & 8.65 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.66 (td, 1H, J=17.7,
1.8 Hz), 7.54 (dt, 1H,J=17.9, 1.0 Hz), 7.44 (d, 1H, J= 7.7 Hz), 7.28-7.17 (m, 6H), 7.15-7.09 (m,
2H), 2.27 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 158.4 (C), 149.0 (CH), 139.0 (C), 136.2 (C), 135.8
(CH), 134.4 (C), 132.6 (CH), 132.1 (C), 131.4 (CH), 130.4 (CH), 129.1 (CH), 128.1 (CH), 127.0

(CH), 124.4 (CH), 121.9 (CH), 21.2 (CH3).

HRMS: calcd. for C;gHsNS+H: 278.1003; found: 278.1011.

2-(5-Methyl-2-(phenylthio)phenyl)pyridine (3¢)



]
\N Me

PhS
According to the general procedure the title compound 3¢ was isolated in 73% yield (40 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (CHCls): 2988, 2925, 2857, 1586, 1428, 1265, 909, 736, 650 cm .
'H NMR (400 MHz, CDCls, 24 °C): & 8.65 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.66 (td, 1H, J = 7.8,
1.8 Hz), 7.55 (dt, 1H, J="7.9, 1.1 Hz), 7.40-7.38 (m, 1H), 7.26-7.23 (m, 1H), 7.22-7.18 (m, 5H),
7.17-7.09 (m, 2H), 2.37 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 158.4 (C), 149.1 (CH), 142.4 (C), 137.6 (C), 137.0
(C), 135.7 (CH), 133.2 (CH), 131.4 (CH), 130.7 (CH), 130.6 (C), 130.0 (CH), 129.1 (CH), 126.6

(CH), 124.5 (CH), 122.1 (CH), 21.1 (CH3).

HRMS: calcd. for C;gHsNS+H: 278.1003; found: 278.1027.

2-(4-Methoxy-2-(phenylthio)phenyl)pyridine (3d)

PhS OMe



According to the general procedure the title compound 3d was isolated in 75% yield (44 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (88:12) as an eluent for column
chromatography.

FTIR (CHCL3): 3007, 2929, 2851, 1593, 1465, 1270, 1043, 782, 648 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 8.70-8.62 (m, 1H), 7.68 (td, 1H, J= 7.7, 1.7 Hz), 7.55 (dt,
1H, J=17.8, 0.9 Hz), 7.47 (d, 1H, J = 8.4 Hz), 7.37-7.32 (m, 2H), 7.29-7.22 (m, 3H), 7.19 (ddd,
1H,J=17.5,4.9, 1.2 Hz), 6.83 (dd, 1H, J=8.5, 2.6 Hz), 6.72 (d, 1H, J= 2.5 Hz), 3.69 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 159.9 (C), 158.1 (C), 149.0 (CH), 137.0 (C), 135.9
(CH), 135.2 (C), 133.8 (C), 132.6 (CH), 131.5 (CH), 129.3 (CH), 127.6 (CH), 124.2 (CH), 121.8
(CH), 116.3 (CH), 112.4 (CH), 55.4 (CH,).

HRMS: calcd. for C;gHsNOS+H: 294.0953; found: 294.0965.

2-(4-(Methylthio)-2-(phenylthio)phenyl)pyridine (3e)

=z

NS

N

PhS SMe
According to the general procedure the title compound 3e was isolated in 58% yield (36 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (CHCls): 3055, 2922, 2854, 1582, 1461, 1260, 1021, 786, 694 cm .
"H NMR (400 MHz, CDCls, 24 °C): & 8.60 (ddd, 1H, J=4.8, 1.8, 0.9 Hz), 7.62 (td, 1H, J="7.7,
1.7 Hz), 7.49 (dt, 1H, J="7.8, 1.0 Hz), 7.37 (d, 1H, J= 8.0 Hz), 7.27-7.23 (m, 2H), 7.22-7.11 (m,

4H), 7.08 (dd, 1H, J=18.0, 1.8 Hz), 6.95 (d, 1H, J= 1.8 Hz), 2.24 (s, 3H).



BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.8 (C), 149.1 (CH), 139.9 (C), 137.6 (C), 136.5
(C), 136.0 (CH), 135.0 (C), 132.6 (CH), 130.6 (CH), 129.3 (CH), 128.1 (CH), 127.7 (CH), 124.5
(CH), 124.2 (CH), 122.1 (CH), 15.5 (CHa).

HRMS: calcd. for C;gH sNS,+H: 310.0724; found: 310.0704.

2-(4-Fluoro-2-(phenylthio)phenyl)pyridine (3g)

X

I P
PhS F

According to the general procedure the title compound 3g was isolated in 31% yield (18 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (CHCls): 3054, 2985, 2927, 1595, 1465, 1264, 908, 737, 650 cm ™.
'H NMR (400 MHz, CDCl;, 24 °C): § 8.71 (d, 1H, J = 3.8 Hz), 7.75 (td, 1H, J = 7.4, 2.0 Hz),
7.57 (d, 1H, J = 7.6 Hz), 7.51-7.44 (m, 1H), 7.44-7.37 (m, 2H), 7.37-7.29 (m, 3H), 7.29-7.24 (m,
1H), 6.94 (td, 1H, J= 8.3, 2.4 Hz), 6.77 (dd, 1H, J=9.7, 2.7 Hz).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 162.9 (d, J = 249.3 Hz, C), 157.5 (C), 149.2 (CH),
139.4 (d, J=7.9 Hz, C), 136.3 (CH), 136.1 (d, J= 3.5 Hz, C), 133.8 (CH), 133.7 (C), 131.8 (d, J
= 8.7 Hz, CH), 129.6 (CH), 128.5 (CH), 124.2 (CH), 122.3 (CH), 116.3 (d, J = 24.2 Hz, CH),
113.2 (d, J=21.6 Hz, CH).
HRMS: calcd. for C;7H,NFS+H: 282.0753; found: 282.0759.

2-(2-(Phenylthio)naphthalen-1-yl)pyridine (3i)



=z | ‘
SN O
PhS

According to the general procedure the title compound 3i was isolated in 87% yield (54 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (CHCls): 3054, 2986, 2915, 1588, 1473, 1265, 812, 737, 650 cm .
'H NMR (400 MHz, CDCl3, 24 °C): & 8.68 (d, 1H, J = 4.5 Hz), 7.76-7.57 (m, 3H), 7.37-7.30 (m,
2H), 7.30-7.25 (m, 3H), 7.25-7.16 (m, 3H), 7.16-7.02 (m, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C):  157.6 (C), 149.6 (CH), 139.3 (C), 136.2 (CH), 136.1
(C), 132.7 (C), 132.6 (C), 132.5 (C), 131.4 (CH), 129.1(9) (CH), 129.1(6) (CH), 128.8 (CH),
128.0 (CH), 127.0 (CH), 126.9 (CH), 126.0 (CH), 125.9 (CH), 125.8 (CH), 122.5 (CH).

HRMS: calcd. for C,;H1sNS+H: 314.1003; found: 314.1022.

3-(Phenylthio)-4-(pyridin-2-yl)phenyl acetate (3j)

Z
|
N o)
PhS O/U\Me

According to the general procedure the title compound 3j was isolated in 63% yield (40 mg) as a
white solid using the mixture of hexane/ethyl acetate (82:18) as an eluent for column
chromatography.

FTIR (KBr): 3058, 2925, 2855, 1723, 1592, 1466, 1268, 888, 790, 637 cm .



'H NMR (400 MHz, CDCl3, 24 °C): § 8.61 (ddd, 1H, J = 4.8, 1.5, 0.8 Hz), 7.65 (td, 1H, J = 7.6,
1.7 Hz), 7.49 (dt, 1H, J= 7.8, 0.9 Hz), 7.44 (d, 1H, J = 8.3 Hz), 7.32-7.26 (m, 2H), 7.24-7.15 (m,
4H), 6.94 (dd, 1H, J = 8.4, 2.3 Hz), 6.78 (d, 1H, J = 2.2 Hz), 2.14 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 169.1 (C) , 157.5 (C), 151.0 (C), 149.1 (CH), 138.0
(C), 137.8 (C), 136.2 (CH), 134.4 (C), 133.0 (CH), 131.2 (CH), 129.5 (CH), 128.0 (CH), 124.3
(CH), 123.1 (CH), 122.3 (CH), 119.7 (CH), 21.1 (CH3).

HRMS: calcd. for C19HsNO,S+H: 322.0901; found: 322.0915.

3-(Phenylthio)-4-(pyridin-2-yl)phenyl 4-methylbenzenesulfonate (3k)

4
SN
PhS OTs

According to the general procedure the title compound 3k was isolated in 50% yield (43 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.
FTIR (CHCls): 3057, 2925, 2855, 1589, 1462, 1263, 817, 785, 661 cm ™.
"H NMR (400 MHz, CDCls, 24 °C): § 8.68 (s, 1H), 7.72 (s, 1H), 7.61 (s, 2H), 7.54 (s, 1H), 7.42
(t, IH, J=4.1 Hz), 7.30-7.22 (m, 8H), 6.93 (d, 1H, J= 6.2 Hz), 6.63 (s, 1H), 2.43 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.0 (C) , 149.9 (C), 149.1 (CH), 145.3 (C), 138.8
(C), 138.5 (C), 136.3 (CH), 133.5 (CH), 133.3 (C), 132.1 (C), 131.3 (CH), 129.8 (CH), 129.5
(CH), 128.5 (CH), 128.3 (CH), 124.1 (CH), 123.0 (CH), 122.5 (CH), 119.9 (CH), 21.8 (CHj3).

HRMS: calcd. for Co4H19NO3S,+K: 472.0443; found: 472.0442.

10



3-(Phenylthio)-4-(pyridin-2-yl)phenyl dimethylcarbamate (31)

=z
|
N o)
PhS OJ\NMeZ

According to the general procedure the title compound 31 was isolated in 73% yield (51 mg) as a
white solid using the mixture of hexane/ethyl acetate (82:18) as an eluent for column
chromatography.

FTIR (KBr): 3055, 2925, 1724, 1586, 1465, 1264, 909, 736, 650 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.67 (s, 1H), 7.70 (t, 1H, J = 7.2 Hz), 7.58-7.49 (m, 2H),
7.37-7.30 (m, 2H), 7.29-7.20 (m, 4H), 7.07 (d, 1H, J = 8.2 Hz), 6.95 (s, 1H), 3.02 (s, 3H), 2.95
(s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.7 (C), 154.4 (C), 151.8 (C), 149.0 (CH), 137.8
(©), 136.8 (C), 136.0 (CH), 134.8 (C), 132.4 (CH), 131.1 (CH), 129.3 (CH), 127.6 (CH), 124.3
(CH), 123.8 (CH), 122.1 (CH), 120.3 (CH), 36.7 (CH3), 36.5 (CH3).

HRMS: calcd. for C,0HsN,O,S+H: 351.1167; found: 351.1172.

3-Methyl-2-(2-(phenylthio)phenyl)pyridine (3m)

Me

x>
N

=z

PhS
According to the general procedure the title compound 3m was isolated in 93% yield (52 mg) as
a colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCl): 3023, 2958, 2896, 1600, 1438, 1265, 1052, 732, 646 cm .

11



'H NMR (400 MHz, CDCls, 24 °C): & 8.38 (dd, 1H, J = 4.7, 0.8 Hz), 7.44 (dd, 1H, J = 7.7, 0.7
Hz), 7.20-7.07 (m, 10H), 2.08 (s, 3H).

BC{'H} NMR (100 MHz, CDCLs, 24 °C): § 158.1 (C), 146.5 (CH), 141.3 (C), 137.7 (CH), 135.6
(C), 134.9 (C), 132.1 (CH), 132.0 (C), 130.9 (CH), 129.5 (CH), 129.1 (CH), 128.7 (CH), 127.3
(CH), 126.8 (CH), 122.7 (CH), 19.2 (CH3).

HRMS: calcd. for C;gHsNS+H: 278.1003; found: 278.1013.

5-Fluoro-2-(2-(phenylthio)phenyl)pyridine (3n)

FNF

g

PhS
According to the general procedure the title compound 3n was isolated in 70% yield (39 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (CHCL3): 3060, 2984, 2939, 1584, 1461, 1243, 1046, 914, 735, 601 cm .
'H NMR (400 MHz, CDCls, 24 °C): & 8.53 (d, 1H, J = 2.9 Hz), 7.57 (ddd, 1H, J = 8.6, 4.4, 0.5
Hz), 7.52-7.48 (m, 1H), 7.41 (td, 1H, J= 8.2, 2.8 Hz), 7.32-7.21 (m, 8H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 158.5 (d, J = 256.4 Hz, C), 154.3 (d, J = 4.1 Hz, C),
140.3 (C), 137.2 (d, J = 23.6 Hz, CH), 135.3 (C), 135.2 (C), 131.9 (CH), 131.6 (CH), 130.3
(CH), 129.2 (CH), 129.1 (CH), 127.3 (CH), 126.9 (CH), 126.2 (d, J=4.1 Hz, CH), 122.8 (d, J =
18.4 Hz, CH).

HRMS: calcd. for C;7H,NFS+H: 282.0753; found: 282.0761.

12



2-(2-(Phenylthio)phenyl)quinoline (3p)

L

N O
PhS

According to the general procedure the title compound 3p was isolated in 42% yield (26 mg) as a

yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column

chromatography.

FTIR (CHCL3): 3055, 2926, 2856, 1595, 1431, 1266, 1034, 832, 741 cm .

'H NMR (400 MHz, CDCls, 24 °C):  8.13-8.05 (m, 2H), 7.74 (dd, 1H, J = 8.0, 0.9 Hz), 7.66-

7.59 (m, 2H), 7.58-7.55 (m, 1H), 7.45 (ddd, 1H, J= 8.0, 6.8, 1.0 Hz), 7.29-7.07 (m, 8H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 158.5 (C), 147.7 (C), 141.6 (C), 135.9 (CH), 135.8

(©), 132.2 (CH), 131.7 (CH), 130.5 (CH), 129.7 (CH), 129.6 (CH), 129.3 (CH), 129.2(7) (CH),

129.2 (3) (C), 127.6 (CH), 127.4 (CH), 127.0(8) (C), 127.0(0) (CH), 126.7 (CH), 122.3 (CH).

HRMS: calcd. for C,;HsNS+H: 314.1003; found: 314.1002.

1-(2-(Phenylthio)phenyl)isoquinoline (3q)

NS
" E
PhS

According to the general procedure the title compound 3q was isolated in 89% yield (55 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCl3): 3039, 2927, 1596, 1427, 1353, 1076, 1056, 721 cm .

13



'H NMR (400 MHz, CDCls, 24 °C): & 8.58 (d, 1H, J = 5.7 Hz), 7.84 (d, 1H, J = 8.0), 7.22-7.62
(m, 3H), 7.50-7.44 (m, 1H), 7.43-7.39 (m, 1H), 7.38-7.30 (m, 3H), 7.26-7.10 (m, 5H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 159.9 (C), 142.0 (CH), 140.2 (C), 136.7 (C), 136.3
(C), 135.1 (C), 132.3 (CH), 131.3 (CH), 130.5 (CH), 130.1 (CH), 129.2 (CH), 129.0 (CH), 127.5
(C), 127.4 (CH), 127.3 (CH), 127.2 (CH), 126.9 (CH), 126.6 (CH), 120.4 (CH).

HRMS: calcd. for C,;HsNS+H: 314.1003; found: 314.0989.

2-(2-(Phenylthio)phenyl)pyrimidine (3r)

(\)\/N i
\ I

N

PhS

According to the general procedure the title compound 3r was isolated in 47% yield (25 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCL3): 3004, 2946, 2864, 1592, 1434, 1265, 910, 728 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.88 (d, 2H, J = 4.8 Hz), 8.07-7.99 (m, 1H), 7.50-7.46 (m,
2H), 7.35-7.30 (m, 3H), 7.26-7.22 (m, 3H), 7.08-7.04 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 165.7 (C), 156.7 (CH), 139.0 (C), 137.1 (C), 135.0
(C), 134.2 (CH), 130.8 (CH), 130.1 (CH), 129.5 (CH), 129.4 (CH), 128.2 (CH), 125.5 (CH),
118.9 (CH).

HRMS: calcd. for C;cH2N,S+H: 265.0799; found: 265.0793.

14



3,5-Dimethyl-1-(2-(phenylthio)phenyl)-1H-pyrazole (3s)

Me§
PhS :

According to the general procedure with 10 mol% Pd(OAc); the title compound 3s was isolated
in 23% yield (13 mg) as a colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an
eluent for column chromatography.

FTIR (CHCls): 3053, 2979, 2926, 1583, 1438, 1265, 1028, 896, 739 cm .

"H NMR (400 MHz, CDCls, 24 °C): § 7.43-7.41 (m, 1H), 7.41-7.39 (m, 1H), 7.34-7.30 (m, 3H),
7.27-7.22 (m, 3H), 7.06-7.02 (m, 1H), 5.98 (s, 1H), 2.30 (s, 3H), 2.15 (s, 3H).

Bc{'H} NMR (100 MHz, CDCls, 24 °C): § 149.2 (C), 140.9 (C), 138.0 (C), 137.8 (C), 134.1
(CH), 132.7 (C), 129.5(5) (CH), 129.5(2) (CH), 129.4 (CH), 128.8 (CH), 128.4 (CH), 126.5
(CH), 105.5 (CH), 13.7 (CH3), 11.5 (CH3).

HRMS: calcd. for C;7H1gN>S+H: 281.1112; found: 281.1103.

2-(2-(p-Tolylthio)phenyl)pyridine (3t)

According to the general procedure the title compound 3t was isolated in 70% yield (39 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCI3): 3043, 2948, 1603, 1430, 1265, 1039, 745, 659 cm .
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'H NMR (400 MHz, CDCl3, 24 °C): § 8.71 (ddd, 1H, J=4.9, 1.8, 0.9 Hz), 7.73 (td, 1H, J = 7.7,
1.8 Hz), 7.59 (dt, 1H, J = 7.8, 1.0 Hz), 7.51-7.47 (m, 1H), 7.28-7.22 (m, 5H), 7.14-7.07 (m, 3H),
2.32 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 158.4 (C), 149.1 (CH), 140.5 (C), 137.9 (C), 136.7
(C), 136.1 (CH), 133.2 (CH), 131.4 (C), 130.5 (CH), 130.3 (CH), 130.2 (CH), 128.9 (CH), 126.2
(CH), 124.3 (CH), 122.2 (CH).

HRMS: calcd. for C;gHsNS+H: 278.1003; found: 278.1015.

2-(2-((4-Methoxyphenyl)thio)phenyl)pyridine (3u)

X
-.N

L
OMe

According to the general procedure the title compound 3u was isolated in 72% yield (42 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCL3): 3004, 2954, 1604, 1457, 1265, 1052, 732 cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 8.72 (ddd, 1H, J = 4.8, 1.7, 0.9 Hz), 7.76 (td, 1H, J = 7.7,
1.8 Hz), 7.60 (dt, 1H, J= 7.8, 0.9 Hz), 7.48-7.44 (m, 1H), 7.39-7.33 (m, 2H), 7.27 (ddd, 1H, J =
7.5,4.9, 1.1 Hz), 7.23-7.17 (m, 2H), 7.02-6.97 (m, 1H), 6.88-6.84 (m, 2H), 3.80 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.0 (C), 158.5 (C), 149.1 (CH), 139.5 (C), 138.1
(©), 136.2 (CH), 136.1 (CH), 130.1 (CH), 128.9 (CH), 128.8 (CH), 125.6 (CH), 124.6 (C), 124.3
(CH), 122.2 (CH), 115.1 (CH), 55.4 (OCH3).

HRMS: calcd. for C;gHsNOS+H: 294.0953; found: 294.0966.
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2-(2-((4-Bromophenyl)thio)phenyl)pyridine (3v)

X
N

L
Br

According to the general procedure the title compound 3v was isolated in 55% yield (38 mg) as a
colorless liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCl3): 3053, 2986, 2926, 1592, 1466, 1265, 896, 739 cm .

'H NMR (400 MHz, CDCl, 24 °C): & 8.68 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.72 (td, 1H, J = 7.6,
1.7 Hz), 7.57-7.51 (m, 2H), 7.38-7.30 (m, 3H), 7.29-7.23 (m, 3H), 7.15-7.09 (m, 2H).

BC{'H} NMR (100 MHz, CDCL, 24 °C): § 158.2 (C), 149.1 (CH), 141.8 (C), 136.1 (CH), 135.4
(©), 134.5 (C), 133.2 (CH), 132.3 (CH), 132.1 (CH), 130.6 (CH), 129.2 (CH), 127.4 (CH), 124.3
(©), 122.3 (CH), 121.3 (C).

HRMS: calcd. for C;7H,NSBr+H: 341.9952; found: 341.9978.

2-(2-((2-Fluorophenyl)thio)phenyl)pyridine (3w)

X
N E

0

According to the general procedure the title compound 3w was isolated in 80% yield (45 mg) as

a yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCI3): 3053, 2987, 2926, 1586, 1470, 1265, 908, 738, 651 cm .
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'H NMR (400 MHz, CDCls, 24 °C): § 8.71-8.66 (m, 1H), 7.75-7.67 (m, 1H), 7.60 (d, 1H, J=7.8
Hz), 7.53 (dd, 1H, J = 7.4, 1.6 Hz), 7.33-7.16 (m, 6H), 7.06-6.98 (m, 2H).

BC{'"H} NMR (100 MHz, CDCls, 24 °C):  161.6 (d, J = 244.6 Hz, C), 158.1 (C), 149.0 (CH),
141.2 (C), 136.1 (CH), 135.0 (C), 134.7 (CH), 134.0 (C), 130.9 (CH), 130.4 (CH), 129.7 (d, J =
7.7 Hz, CH), 129.0 (CH), 126.9 (CH), 124.7 (d, J = 3.9 Hz, CH). 124.1 (CH), 122.2 (CH), 115.9
(d, J=22.1 Hz, CH).

HRMS: calcd. for C;7H,NFS+Na: 304.0572; found: 304.0573.

2-(2-((2-Chlorophenyl)thio)phenyl)pyridine (3x)

According to the general procedure the title compound 3x was isolated in 56% yield (33 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCls): 3031, 2946, 2896, 1608, 1438, 1265, 1068, 910, 728 cm .

"H NMR (400 MHz, CDCls, 24 °C): & 8.65 (ddd, 1H, J=4.8, 1.6, 0.9 Hz), 7.69 (td, 1H, J=17.7,
1.8 Hz), 7.62-7.57 (m, 2H), 7.43-7.37 (m, 1H), 7.34-7.29 (m, 3H), 7.21 (ddd, 1H, J= 7.5, 4.8,
1.1 Hz), 7.12-7.07 (m, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C):  158.0 (C), 149.2 (CH), 149.1 (C), 142.8 (C), 135.9
(CH), 134.5 (C), 133.3 (CH), 132.6 (C), 132.2 (CH), 130.9 (CH), 129.8 (CH), 129.3 (CH), 128.1
(CH), 127.8 (CH), 127.3 (CH), 124.3 (CH), 122.2 (CH).

HRMS: calcd. for C;7H,NSCI+H: 298.0457; found: 298.0445.
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2-(2-(Phenylthio)cyclohex-1-en-1-yl)pyridine (6a)

]

SN

PhS

According to the general procedure the title compound 6a was isolated in 77% yield (41 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.
FTIR (CHCIs): 3060, 2929, 2855, 1583, 1467, 1020, 742, 625, 536, 449 cm ™"
'H NMR (400 MHz, CDCls, 24 °C): & 8.60-8.56 (m, 1H), 7.79 (td, 1H, J = 7.6, 1.7 Hz), 7.33-
7.20 (m, 1H), 7.28-7.22 (m, 4H), 7.17-7.10 (m, 2H), 2.62-2.58 (m, 2H), 2.31-2.26 (m, 2H), 1.83-
1.77 (m, 2H), 1.77-1.70 (m, 2H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.4 (C), 148.9 (CH), 143.3 (C), 135.8 (CH), 135.7
(C), 129.9 (CH), 129.1 (C), 128.8 (CH), 126.1 (CH), 123.6 (CH), 121.8 (CH), 31.7 (CH»), 31.3
(CHy), 23.8 (CH,), 22.6 (CH»).

HRMS: calcd. for C;7H7sNS+H: 268.1160; found: 268.1189.

2-(5-(Phenylthio)-1,2,3,6-tetrahydro-[1,1'-biphenyl]-4-yl)pyridine (6¢)

z

o |
N
PhS Ph
According to the general procedure the title compound 6¢ was isolated in 65% yield (45 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column

chromatography.

FTIR (CHCl3): 3058, 2925, 2853, 1583, 1467, 1260, 1023, 743, 530, 410 cm .

19



'H NMR (400 MHz, CDCls, 24 °C): § 8.52 (d, 1H, J = 4.3 Hz), 7.53 (td, 1H, J = 7.7, 1.8 Hz),
7.29 (d, 1H, J = 7.7 Hz), 7.22-7.12 (m, 6H), 7.11-7.07 (m, 3H), 7.07-7.00 (m, 2H), 2.95-2.85 (m,
1H), 2.79 (dt, 1H, J = 18.1, 2.5 Hz), 2.71-2.58 (m, 1H), 2.55-2.45 (m, 1H), 2.41-2.31 (m, 1H),
2.08-1.98 (m, 1H), 1.94-1.81 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.0 (C), 149.0 (CH), 145.7 (C), 142.9 (C), 135.9
(CH), 135.2 (C), 130.0 (CH), 128.9 (CH), 128.8 (C), 128.5 (CH), 126.9 (CH), 126.3(6) (CH),
126.3(2) (CH), 123.8 (CH), 122.0 (CH), 41.3 (CH), 39.1 (CH,), 32.4 (CH,), 29.8 (CH,).

HRMS: calcd. for C,3Hy NS+H: 344.1473; found: 344.1458.

2-(2-(Phenylthio)cyclopent-1-en-1-yl)pyridine (6d)
®

N

PhS
According to the general procedure the title compound 6d was isolated in 50% yield (25 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.
FTIR (CHCls): 2964, 2847, 1582, 1471, 1023, 781, 622, 409 cm .
"H NMR (400 MHz, CDCls, 24 °C): & 8.69 (ddd, 1H, J=4.7, 1.7, 0.8 Hz), 7.64 (td, 1H, J=".8,
1.7 Hz), 7.57-7.51 (m, 2H), 7.40 (d, 1H, J = 8.0 Hz), 7.34-7.28 (m, 3H), 7.11-7.05 (m, 1H), 2.97-
2.89 (m, 2H), 2.50-2.40 (m, 2H), 1.92 (q, 2H, J = 7.6 Hz).
BC{'H} NMR (100 MHz, CDCl;, 24 °C):  155.3 (C), 148.7 (CH), 138.0 (C), 135.9 (CH),
134.1(9) (CH), 134.1(1) (C), 133.9 (C), 128.7 (CH), 128.1 (CH), 121.6 (CH), 120.6 (CH), 39.1
(CHy), 35.6 (CH,), 22.0 (CHy).

HRMS: calcd. for C;¢H1sNS+H: 254.1003; found: 254.1025.
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(2-(Phenylthio)cyclohept-1-en-1-yl)pyridine (6¢)

A

Z

N
PhS

According to the general procedure the title compound 6e was isolated in 53% yield (30 mg) as a
white solid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (KBr): 2922, 2849, 1585, 1462, 1022, 782, 689, 540, 477 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.61-8.57 (m, 1H), 7.57 (td, 1H, J= 7.6, 1.7 Hz), 7.32 (dt,
1H, J="7.7,19 Hz), 7.28-7.22 (m, 4H), 7.18-7.13 (m, 1H), 7.10 (ddd, 1H, J = 7.8, 4.5, 1.0 Hz),
2.78-2.70 (m, 2H), 2.57-2.50 (m, 2H), 1.86-1.78 (m, 2H), 1.76-1.68 (m, 2H), 1.64-1.55 (m, 2H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 161.8 (C), 149.0 (CH), 148.0 (C), 136.1 (C), 135.7
(CH), 134.8 (C), 130.0 (CH), 128.8 (CH), 126.1 (CH), 123.6 (CH), 121.6 (CH), 36.4(CH,), 35.3
(CH), 32.1 (CH»), 26.8 (CH,), 26.5 (CHa).

HRMS: calcd. for C;gHoNS+H: 282.1316; found: 282.1305.

(£)-2-(2-(Phenylthio)cyclooct-1-en-1-yl)pyridine (6f)

According to the general procedure the title compound 6f was isolated in 63% yield (37 mg) as a
white solid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (KBr): 2925, 2851, 1581, 1466, 1022, 783, 691, 545, 422 cm .
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'H NMR (400 MHz, CDCl3, 24 °C): & 8.60 (ddd, 1H, J = 4.8, 1.6, 0.9 Hz), 7.59 (td, 1H, J = 7.6,
1.7 Hz), 7.28-7.19 (m, 5H), 7.16-7.09 (m, 2H), 2.82-2.73 (m, 2H), 2.53-2.45 (m, 2H), 1.72-1.53
(m, 8H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.7 (C), 149.1 (CH), 145.4 (C), 135.8 (C), 135.4
(CH), 132.1 (C), 130.3 (CH), 128.8 (CH), 126.2 (CH), 124.4 (CH), 121.7 (CH), 33.4 (CH,), 31.8
(CH,), 29.5 (CH,), 29.4 (CH,), 26.8 (CH,), 26.6 (CH,).

HRMS: calcd. for Ci9Hy NS+H: 296.1473; found: 296.1473.

2-(2-(Phenylthio)-3,4-dihydronaphthalen-1-yl)pyridine (6g)

= | O
N ‘
PhS

According to the general procedure the title compound 6g was isolated in 68% yield (43 mg) as a
brown liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.
FTIR (CHCls): 3060, 2929, 1583, 1470, 1278, 1024, 791, 693, 449 cm™".
"H NMR (400 MHz, CDCls, 24 °C): & 8.73 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.74 (td, 1H, J="7.7,
1.8 Hz), 7.40-7.34 (m, 3H), 7.29-7.23 (m, 3H), 7.23-7.18 (m, 1H), 7.14-7.08 (m, 2H), 7.07-7.01
(m, 1H), 6.61 (d, 1H, J= 7.4 Hz), 2.89 (t, 2H, J= 7.4 Hz), 2.57-2.50 (m, 2H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.8 (C), 149.6 (CH), 139.8 (C), 136.3 (CH), 135.3
(C), 135.1(9) (C), 135.1(3) (C), 133.9 (C), 131.2 (CH), 129.0 (CH), 127.4 (CH), 127.3 (CH),
127.0 (CH), 126.5 (CH), 125.8 (CH), 125.6 (CH), 122.3 (CH), 29.7 (CH,), 29.4 (CHa).

HRMS: calcd. for C,;H17sNS+H: 316.1160; found: 316.1136.
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(Z£)-2-(1-(Naphthalen-1-yl)-2-(phenylthio)vinyl)pyridine (6h)

According to the general procedure the title compound 6h was isolated in 42% yield (29 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (CHCls): 2924, 2852, 1581, 1467, 1242, 1022, 796, 530, 480 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.84 (ddd, 1H, J = 4.8, 1.7, 0.9 Hz), 7.89-7.83 (m, 2H),
7.82-7.78 (m, 1H), 7.58-7.55 (m, 2H), 7.51-7.49 (m, 2H), 7.48-7.41 (m, 2H), 7.40-7.34 (m, 1H),
7.33-7.28 (m, 2H), 7.26-7.23 (m, 1H), 7.10 (ddd, 1H, J = 7.4, 4.8, 1.0 Hz), 6.95 (s, 1H), 6.75-
6.69 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.3 (C), 148.2 (CH), 139.1 (C), 138.7 (C), 136.1
(CH), 134.9 (CH), 133.9 (C), 133.6 (C), 132.8 (C), 130.9 (CH), 129.1 (CH), 128.3(9) (CH),
128.3(4) (CH), 128.0 (CH), 127.4 (CH), 126.4 (CH), 126.3 (CH), 126.0 (CH), 125.7 (CH), 123.0
(CH), 120.9 (CH).

HRMS: calcd. for C,3H7sNS+H: 340.1160; found: 340.1154.

(Z2)-5-Methyl-2-(1-phenyl-2-(phenylthio)vinyl)pyridine (6i)

Me SN

IN/
|

PhS
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According to the general procedure the title compound 6i was isolated in 35% yield (21 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (CHCls): 2991, 2864, 2256, 1582, 1476, 1242, 1049, 742, 464 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 8.61 (dd, 1H, J = 1.5, 0.7 Hz), 7.54-7.51 (m, 2H), 7.43
(ddd, 1H, J = 8.1, 2.2, 0.6 Hz), 7.35-7.30 (m, 7H), 7.26-7.23 (m, 1H), 7.11 (d, 1H, J = 8.0 Hz),
6.86 (s, 1H), 2.35 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 154.6 (C), 149.1 (CH), 141.2 (C), 138.4 (C), 137.2
(C), 136.6 (CH), 131.3 (C), 130.6 (CH), 130.4 (CH), 129.2 (CH), 128.6 (CH), 128.5 (CH), 127.4
(CH), 127.2 (CH), 123.3 (CH), 18.4 (CHs).

HRMS: calcd. for C,oH7NS+H: 304.1160; found: 304.1182.

2-(2-(p-Tolylthio)cyclohex-1-en-1-yl)pyridine (6j)

X
N

L
Me

According to the general procedure the title compound 6j was isolated in 86% yield (48 mg) as a

yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (CHCl3): 3052, 2934, 2860, 1586, 1463, 1266, 1017, 736, 499 cm .

'H NMR (400 MHz, CDCl, 24 °C): & 8.59 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.61 (td, 1H, J= 7.7,
1.7 Hz), 7.33 (dt, 1H, J = 7.8, 1.0 Hz), 7.24-7.16 (m, 2H), 7.14 (ddd, 1H, J= 7.5, 4.9, 1.1 Hz),

7.11-7.04 (m, 2H), 2.62-2.56 (m, 2H), 2.30 (s, 3H), 2.26-2.22 (m, 2H), 1.81-1.70 (m, 4H).
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BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.5 (C), 148.9 (CH), 141.9 (C), 136.3 (C), 135.9
(CH), 131.7 (C), 130.7 (CH), 129.8 (C), 129.7 (CH), 123.7 (CH), 121.8 (CH), 31.7 (CH,), 31.1
(CH,), 23.8 (CH>), 22.7 (CH,), 21.1 (CH3).

HRMS: calcd. for C;gHoNS+H: 282.1316; found: 282.1309.

2-(2-((4-Methoxyphenyl)thio)cyclohex-1-en-1-yl)pyridine (6Kk)

A
-.N

L
OMe

According to the general procedure the title compound 6k was isolated in 94% yield (56 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (CHCL3): 3055, 2931, 2857, 1588, 1462, 1286, 1245, 1028, 827 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.64-8.58 (m, 1H), 7.64 (td, 1H, J= 7.6, 1.6 Hz), 7.34 (dt,
1H,J=17.9, 0.9 Hz), 7.30-7.23 (m, 2H), 7.15 (ddd, 1H, J = 7.4, 4.8, 0.7 Hz), 6.85-6.77 (m, 2H),
3.77 (s, 3H), 2.58-2.53 (m, 2H), 2.19-2.15 (m, 2H), 1.78-1.68 (m, 4H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 160.5 (C), 159.0 (C), 148.9 (CH), 139.4 (C), 135.9
(CH), 133.7 (CH), 131.0 (C), 125.2 (C), 123.8 (CH), 121.7 (CH), 114.4 (CH), 55.4 (CH3), 31.6
(CH), 30.9 (CH»), 23.7 (CH,), 22.7 (CHa).

HRMS: calcd. for C;gHoNOS+H: 298.1266; found: 298.1274.
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2-(2-((4-Bromophenyl)thio)cyclohex-1-en-1-yl)pyridine (61)

According to the general procedure the title compound 61 was isolated in 80% yield (55 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (CHCl3): 3049, 2932, 2858, 1585, 1467, 1265, 1087, 738 cm .

'H NMR (400 MHz, CDCl, 24 °C): & 8.58 (ddd, 1H, J=4.8, 1.7, 0.9 Hz), 7.61 (td, 1H, J= 7.7,
1.8 Hz), 7.40-7.32 (m, 2H), 7.30-7.24 (m, 1H), 7.17-7.14 (m, 1H), 7.14-7.10 (m, 2H), 2.65-2.57
(m, 2H), 2.29-2.24 (m, 2H), 1.82-1.74 (m, 4H).

BC{'H} NMR (100 MHz, CDCl, 24 °C): § 160.3 (C), 149.0 (CH), 144.3 (C), 135.9 (CH), 135.1
(©), 131.9 (CH), 131.3 (CH), 128.5 (C), 123.4 (CH), 122.0 (CH), 120.0 (C), 31.8 (CH,), 31.4
(CH), 23.8 (CHy), 22.6 (CH»).

HRMS: calcd. for C;7HsBrNS+H: 346.0265; found: 346.0239.

2-(2-((2-Fluorophenyl)thio)cyclohex-1-en-1-yl)pyridine (6m)

I\
N E

According to the general procedure the title compound 6m was isolated in 87% yield (49 mg) as

a colorless liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column

chromatography.
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FTIR (CHCl;): 3058, 2930, 2860, 1581, 1465, 1261, 1068, 754 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.63-8.55 (m, 1H), 7.62 (t, 1H, J = 7.6 Hz), 7.36 (d, 1H, J
= 8.0 Hz), 7.30 (t, 1H, J = 7.4 Hz), 7.21-7.10 (m, 2H), 7.08-6.96 (m, 2H), 2.62-2.55 (m, 2H),
2.27-2.21 (m, 2H), 1.82-1.71 (m, 4H).

BC{'H} NMR (100 MHz, CDCls, 24 °C):  161.3 (d, J = 245.7 Hz, C), 160.1 (C), 148.8 (CH),
142.3 (C), 135.9 (CH), 132.5 (CH), 128.4 (C), 128.3 (CH), 124.4 (d, J = 3.7 Hz, CH), 123.5
(CH), 122.3 (d, J=17.9 Hz, C), 121.8 (CH), 115.5 (d, J = 22.2 Hz, CH), 31.6 (CH,), 31.0 (CH,),
23.6 (CH,), 22.5 (CH,).

HRMS: calcd. for C,7H sNFS+H: 286.1066; found: 286.1090.

2-(2-(Naphthalen-2-ylthio)cyclohex-1-en-1-yl)pyridine (6n)

X
~-N

poe

According to the general procedure the title compound 6n was isolated in 91% yield (58 mg) as a
yellow liquid using the mixture of hexane/ethyl acetate (92:8) as an eluent for column
chromatography.

FTIR (CHCl3): 3053, 2932, 2858, 1587, 1464, 1266, 1050, 739 cm ™.

"H NMR (400 MHz, CDCls, 24 °C): § 8.65-8.55 (m, 1H), 7.81-7.66 (m, 4H), 7.63-7.54 (m, 1H),
7.48-7.38 (m, 2H), 7.36 (d, 2H, J= 7.9 Hz), 7.17-7.08 (m, 1H), 2.69-2.61 (m, 2H), 2.35-2.28 (m,
2H), 1.85-1.72 (m, 4H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): 3 160.4 (C), 149.0 (CH), 143.4 (C), 135.9 (CH), 133.7

(C), 133.2 (C), 131.9 (C), 129.1 (C), 128.4 (CH), 128.2 (CH), 128.0 (CH), 127.7 (CH), 127.2
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(CH), 126.5 (CH), 125.7 (CH), 123.6 (CH), 121.9 (CH), 31.8 (CH»), 31.4 (CH), 23.8 (CH,),
22.7 (CHa).

HRMS: calcd. for C,;HoNS+H: 318.1316; found: 318.1335.
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6. Optimization studies for the palladium catalyzed i(a)midation of C-H

bonds:
= | o
Sy e Boibmm (29
H 0] solvent, temp, 36 h
2a 1a 4a
Entry Additive (mol%) Solvent Temp (°C) Yield (%)
1 - Toluene 100 -
2 Cul (50) Toluene 100 20
3 Cul (100) Toluene 100 16
4 AgOAc (50) Toluene 100 -
5 AgOAc (100) Toluene 100 -
6 AgOCOCF; (100) Toluene 100 -
7 Ag,CO; (100) Toluene 100 -
8 Cul (50) Toluene 120 41
9 CuBr (50) Toluene 120 53
10 CuCl (50) Toluene 120 -
11 CuBr; (50) Toluene 120 13
12 CuCl; (50) Toluene 120 -
13 Cu(OAc);'H,O0 (50) Toluene 120 77
14 Cu(OAc), H,0O (50) 1,4-dioxane 120 17
15 Cu(OAc);'H,O (50)  Chlorobenzene 100 57
16 Cu(OAc),-H,0 (50) ‘AmOH 100 61
17* Cu(OAc), Hy0 (50) Toluene 120 57
18°  Cu(OAc),'H,0 (50) Toluene 120 -
19 FeCl; (50) Toluene 120 -
20 BF;-Et,0 (50) Toluene 120 -

Reaction conditions: 2-Phenylpyridine 2a (1 equiv), N-(phenylthio)pthalimide 1a (2 equiv), Pd(OAc), (5 mol%),
additive (mol%), solvent (1 mL), temp, time. [a] Pd(OAc), (8 mol%). [b] without Pd(OAc),.

29



7. General procedure for palladium catalyzed i(a)midation of C-H bonds:

. O DG
m [0}
Cu(OAC),-H,0 (mol%) N

H

2 1a O Toluene, 120 °C, 36 h O 4

A dry reaction tube (10 mL) was charged with arene 2 (0.2 mmol), 2-(phenylthio)isoindoline-
1,3-dione 1a (0.4 mmol), Pd(OAc), (5 mol%), Cu(OAc),-H,O (50 mol%) and dry toluene (2
mL) under nitrogen atmosphere. The reaction tube was sealed under nitrogen atmosphere and
kept at 120 °C for 36 h. After the completion of the reaction, as monitored by TLC the reaction
mixture was cooled to room temperature and purified by column chromatography using mixture

of hexane and ethyl acetate as eluent to afford the pure product.

8. Properties of the isolated imidation products:

2-(2-(Pyridin-2-yl)phenyl)isoindoline-1,3-dione (4a)

N0\ O

N

According to the general procedure the title compound 4a was isolated in 77% yield (46 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3199, 2923, 1716, 1584, 1496, 1380, 889, 754, 624 cm .

30



'H NMR (400 MHz, CDCls, 24 °C): 5 8.28 (dd, 1H, J = 4.7, 0.7 Hz), 7.85-7.82 (m, 2H), 7.74-
7.70 (m, 3H), 7.63 (td, 1H, J = 7.7, 1.7 Hz), 7.59-7.51 (m, 2H), 7.46 (d, 1H, J = 7.9 Hz), 7.44-
7.37 (m, 1H), 7.05 (ddd, 1H, J=7.4, 4.8, 1.0 Hz).

BC{'H} NMR (100 MHz, CDCl, 24 °C): § 167.7 (C), 149.3 (CH), 136.7 (CH), 134.3 (C), 134.1
(CH), 132.2 (C), 130.5 (CH), 130.2 (CH), 129.7 (C), 129.6 (CH), 129.5 (CH), 123.6(8) (CH),
123.6(4) (C), 122.9 (CH), 122.1 (CH).

HRMS: calcd. for C;9H,N,O,+H: 301.0977; found: 301.0984.

2-(5-Methyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4b)

Me
According to the general procedure the title compound 4b was isolated in 63% yield (40 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.
FTIR (KBr): 3043, 2946, 2213, 1739, 1465, 1087, 725 cm ™.
'H NMR (400 MHz, CDCls, 24 °C): & 8.28-8.21 (m, 1H), 7.82 (dd, 2H, J = 5.4, 3.1 Hz), 7.70
(dd, 2H, J = 5.4, 3.1 Hz), 7.64-7.57 (m, 2H), 7.44 (d, 1H, J= 7.9 Hz), 7.36 (dd, 1H, J=17.9, 0.9
Hz), 7.21 (d, 1H, J= 0.6 Hz), 7.02 (ddd, 1H, J=17.5, 4.8, 1.0 Hz), 2.44 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 167.9 (C), 157.0 (C), 149.2 (CH), 139.8 (C), 136.6
(CH), 135.6 (C), 134.0 (CH), 132.2 (C), 130.7 (CH), 130.4 (CH), 130.3 (CH), 129.4 (C), 123.6

(CH), 122.7 (CH), 121.9 (CH), 21.1 (CH3).
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HRMS: calcd. for C,0H14N,O,+H: 315.1134; found: 315.1132.

2-(4-Methyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4c)

2, 07\ 0

Me
According to the general procedure the title compound 4¢ was isolated in 72% yield (45 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.
FTIR (KBr): 3040, 2924, 2863, 1721, 1587, 1468, 890, 791, 531 cm™".
'H NMR (400 MHz, CDCls, 24 °C): & 8.22 (dd, 1H, J = 4.1 Hz), 7.73(dd, 2H, J = 5.4, 3.0 Hz),
7.62 (dd, 2H, J =54, 3.0 Hz), 7.52 (td, 1H, J= 7.7, 1.7 Hz), 7.45 (s, 1H), 7.35 (d, I1H, J=7.9
Hz), 7.27 (d, 1H, J= 8.1 Hz), 7.19 (d, 1H, J= 8.1 Hz), 7.00-6.94 (m, 1H), 2.37 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.9 (C), 157.0 (C), 149.3 (CH), 139.7 (C), 138.3
(C), 136.6 (CH), 134.0 (CH), 132.1 (C), 131.2 (CH), 130.2 (CH), 129.8 (CH), 127.0 (C), 123.6
(CH), 122.7 (CH), 122.1 (CH), 21.3 (CH3).

HRMS: calcd. for C,0H14N,O,+H: 315.1134; found: 315.1130.
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2-(5-Methoxy-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4d)

2N 07\0

NS

N
OMe

According to the general procedure the title compound 4d was isolated in 69% yield (46 mg) as a
light yellow solid using the mixture of hexane/ethyl acetate (78:22) as an eluent for column
chromatography.

FTIR (KBr): 3007, 2928, 2848, 1721, 1587, 1427, 1279, 1048, 910, 730, 530 cm™".

"H NMR (400 MHz, CDCls, 24 °C): § 8.22 (ddd, 1H, J=4.8, 1.7, 0.8 Hz), 7.83 (dd, 2H, J = 5.3,
3.1 Hz), 7.71 (dd, 2H, J = 5.5, 3.0 Hz), 7.65 (d, 1H, J = 8.6 Hz), 7.59 (td, 1H, J= 7.7, 1.8 Hz),
7.41 (dt, 1H,J=17.9, 0.9 Hz), 7.09 (dd, 1H, J=8.7, 2.6 Hz), 7.00 (ddd, 1H, J=17.5, 4.8, 1.0 Hz),
6.93 (d, 1H, J=2.6 Hz), 3.86 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): 8 167.7 (C), 160.4 (C), 156.8 (C), 149.2 (CH), 136.6
(CH), 134.0 (CH), 132.2 (C), 131.4 (CH), 131.0 (C), 130.8 (C), 123.6 (CH), 122.5 (CH), 121.6
(CH), 115.5(9) (CH), 115.5(4) (CH), 55.6 (CH3).

HRMS: calcd. for C,0H14N,O3+H: 331.1083; found: 331.1098.

2-(5-(Methylthio)-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4¢)

2N 07N 0

SMe
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According to the general procedure the title compound 4e was isolated in 73% yield (50 mg) as a
white solid using the mixture of hexane/ethyl acetate (77:23) as an eluent for column
chromatography.

FTIR (KBr): 3048, 2921, 2881, 1718, 1592, 1466, 894, 719 cm ™"

'H NMR (400 MHz, CDCls, 24 °C): § 8.26-8.20 (m, 1H), 7.83 (dd, 2H, J = 5.4, 3.1 Hz), 7.71
(dd, 2H, J=5.4, 3.1 Hz), 7.63 (d, 1H, J = 8.2 Hz), 7.60 (dd, 1H, J = 7.5, 1.6 Hz), 7.46-7.38 (m,
2H), 7.23 (d, 1H, J = 1.9 Hz), 7.06-7.01 (m, 1H), 2.51 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.6 (C), 156.5 (C), 149.3 (CH), 140.9 (C), 136.7
(CH), 134.9 (C), 134.1 (CH), 132.1 (C), 130.6 (CH), 130.2 (C), 127.4 (CH), 127.2 (CH), 123.6
(CH), 122.6 (CH), 122.0 (CH), 15.5 (CHa).

HRMS: calcd. for C,oH14N,O,S+Na: 369.0674; found: 369.0680.

2-(4-Bromo-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4f)

2N 07NTO

Br
According to the general procedure the title compound 4f was isolated in 29% yield (22 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3055, 2984, 2926, 1720, 1586, 1428, 1087, 890, 738 cm .
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'H NMR (400 MHz, CDCls, 24 °C): & 8.23 (ddd, 1H, J = 4.8, 1.7, 0.8 Hz), 7.80 (d, 1H, J = 2.2
Hz), 7.75 (dd, 2H, J = 5.5, 3.0 Hz), 7.65 (dd, 2H, J = 5.4, 3.0 Hz), 7.62-7.56 (m, 2H), 7.37 (td,
1H, J=17.9, 0.8 Hz), 7.21 (d, 1H, J = 8.4 Hz), 7.02 (ddd, 1H, J=7.5, 4.9, 1.1 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.4 (C), 155.7 (C), 149.4 (CH), 140.2 (C), 137.0
(CH), 134.2 (CH), 133.6 (CH), 132.6 (CH), 132.1 (C), 131.7 (CH), 128.8 (C), 123.8 (CH), 123.5
(C), 122.9 (CH), 122.7 (CH).

HRMS: calcd. for C;9H1N,O,Br+H: 379.0082; found: 379.0090.

2-(5-Fluoro-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4g)

According to the general procedure the title compound 4g was isolated in 62% yield (40 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3047, 2967, 2856, 1723, 1466, 1267, 1085, 874, 718, 530 cm ™.

"H NMR (400 MHz, CDCls, 24 °C): § 8.26 (d, 1H, J = 4.2 Hz), 7.83 (dd, 2H, J = 5.5, 3.0 Hz),
7.73 (dd, 2H, J=5.5, 3.0 Hz), 7.71-7.67 (m, 1H), 7.634 (td, 1H, J=7.7, 1.8 Hz), 7.42 (d, 1H, J =
7.9 Hz), 7.30-7.25 (m, 1H), 7.16 (dd, 1H, J=8.7, 2.5 Hz), 7.06 (ddd, 1H, J=17.7, 4.6, 1.2 Hz).
Bc{'H} NMR (100 MHz, CDCls, 24 °C): & 167.3 (C), 162.7 (d, J = 249.0 Hz, C), 156.3 (C),

149.4 (CH), 136.9 (CH), 134.9 (d, J= 3.6 Hz, C), 134.3 (CH), 131.9 (d, J = 9.0 Hz, CH), 131.2
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(d, J=10.7 Hz, C), 123.8 (CH), 123.6 (C), 122.7 (CH), 122.2 (CH), 117.6 (d, J = 23.3 Hz, CH),
116.7 (d, J=21.3 Hz, CH).

HRMS: calcd. for C;9H{1N,O,F+Na: 341.0702; found: 341.0717.

2-(5-Ethoxy-4-fluoro-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4h)

OEt

According to the general procedure the title compound 4h was isolated in 45% yield (32 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3051, 2987, 2929, 1723, 1470, 1264, 1045, 909, 737, 650 cm ™.

'H NMR (400 MHz, CDCl;, 24 °C): & 8.24 (ddd, 1H, J = 4.7, 1.7, 0.8 Hz), 7.85-7.82 (m, 2H),
7.74-7.71 (m, 2H), 7.61 (td, 1H, J=7.6, 1.5 Hz), 7.47 (d, 1H, J=11.7 Hz), 7.38 (dd, 1H, J="7.9,
0.8 Hz), 7.03 (ddd, 1H, J=17.5, 4.9, 0.8 Hz), 6.96 (d, 1H, J = 7.7 Hz), 4.16 (q, 2H, J = 7.0 Hz),
1.47 (t, 3H, J=17.0 Hz).

Bc{'H} NMR (100 MHz, CDCls, 24 °C): & 167.8 (C), 155.7 (C), 152.6 (d, J = 246.4 Hz, C),
149.3 (CH), 147.7 (d, J=11.9 Hz, C), 136.8 (CH), 134.2 (CH), 132.1 (CH), 131.3 (d, /= 6.6 Hz,
C), 125.9 (C), 125.5 (d, J = 3.3 Hz, C), 123.7 (CH), 122.3 (d, J = 32.1 Hz, CH), 117.7 (d, J =
21.0 Hz, CH), 116.3 (CH), 65.3 (CH,), 14.7 (CHa).

HRMS: calcd. for C,;H;5N,O3F+H: 363.1145; found: 363.1151.
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2-(5-Acetyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4i)

Me

According to the general procedure the title compound 4i was isolated in 51% yield (35 mg) as a
light yellow solid using the mixture of hexane/ethyl acetate (78:22) as an eluent for column
chromatography.

FTIR (KBr): 3077, 3027, 1689, 1589, 1446, 1257, 948, 728 cm .

'H NMR (400 MHz, CDCls, 24 °C): 6 8.30 (d, 1H, J = 4.4 Hz), 8.14 (dd, 1H, J= 8.1, 1.5 Hz),
7.99 (d, 1H, J = 1.6 Hz), 7.86-7.82 (m, 3H), 7.74 (dd, 2H, J=5.3, 3.0 Hz), 7.67 (td, 1H, J=7.7,
1.7 Hz), 7.50 (d, 1H, J=7.9 Hz), 7.14-7.09 (m, 1H), 2.65 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): 8 196.6 (C), 167.5 (C), 156.0 (C), 149.5 (CH), 142.7
(C), 137.9 (C), 137.0 (CH), 134.3 (CH), 132.0 (C), 130.9 (CH), 130.5 (CH), 129.8 (C), 129.2
(CH), 123.8 (CH), 123.0 (CH), 122.8 (CH), 26.8 (CH3).

HRMS: calcd. for C,1H14N,O3+H: 343.1083; found: 343.1093.

3-(1,3-Dioxoisoindolin-2-yl)-4-(pyridin-2-yl)phenyl acetate (4j)
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According to the general procedure the title compound 4j was isolated in 52% yield (37 mg) as a
white solid using the mixture of hexane/ethyl acetate (78:22) as an eluent for column
chromatography.

FTIR (KBr): 3058, 2925, 1772, 1723, 1592, 1466, 1268, 961, 720 cm ™"

'H NMR (400 MHz, CDCls, 24 °C): & 8.29 (d, 1H, J = 3.9 Hz), 7.82 (dd, 2H, J = 5.3, 3.1 Hz),
7.74-7.70 (m, 3H), 7.65 (td, 1H, J=7.7, 1.6 Hz), 7.44 (d, 1H, J=7.8 Hz), 7.35 (dd, 1H, J = 8.5,
2.3 Hz), 7.23 (d, 1H, J= 2.3 Hz), 7.10-7.06 (m, 1H), 2.32 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.8 (C), 167.3 (C), 156.4 (C), 151.1 (C), 149.3
(CH), 137.0 (CH), 135.9 (C), 134.2 (CH), 132.0 (C), 131.3 (CH), 123.8 (CH), 123.2 (C), 122.9
(CH), 122.7 (CH), 122.3 (CH), 117.3 (CH), 21.2 (CH3).

HRMS: calcd. for C,;H4N,O4+H: 359.1031; found: 359.1025.

3-(1,3-Dioxoisoindolin-2-yl)-4-(pyridin-2-yl)phenyl dimethylcarbamate (4Kk)

PR

O "NMe,y
According to the general procedure the title compound 4k was isolated in 59% yield (46 mg) as a
white solid using the mixture of hexane/ethyl acetate (55:45) as an eluent for column
chromatography.

FTIR (KBr): 3055, 2925, 1724, 1586, 1465, 1264, 880, 719 cm ™"

38



'H NMR (400 MHz, CDCls, 24 °C): & 8.26 (d, 1H, J = 4.1 Hz), 7.85-7.80 (m, 2H), 7.74-7.68 (m,
3H), 7.63 (t, 1H, J=7.7Hz), 7.45 (d, 1H, J = 7.8 Hz), 7.39 (dd, 1H, J = 8.6, 1.9 Hz), 7.24 (d, 1H,
J=1.7Hz), 7.05 (dd, 1H, 6.5, 5.3 Hz), 3.11 (s, 3H), 3.02 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.4 (C), 156.6 (C), 154.2 (C), 152.0 (C), 149.3
(CH), 136.8 (CH), 135.3 (C), 134.1 (CH), 132.1 (C), 131.1 (CH), 130.4 (C), 123.7 (CH), 123.2
(CH), 122.9 (CH), 122.7 (CH), 122.1 (CH), 36.8 (CH3), 36.6 (CH3).

HRMS: calcd. for C,,H7N304+H: 388.1297; found: 388.1293.

2-(2-(3-Methylpyridin-2-yl)phenyl)isoindoline-1,3-dione (41)

ZSNOTNTTO
NS
Me

According to the general procedure the title compound 41 was isolated in 49% yield (31 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3054, 2986, 1724, 1438, 1265, 908, 735, 646 cm ™"

"H NMR (400 MHz, CDCl;, 24 °C): § 8.16 (dd, 1H, J=4.7, 1.1 Hz), 7.84 (dd, 1H, J=5.5, 3.0
Hz), 7.76 (dd, 2H, J = 5.5, 3.0 Hz), 7.66 (dd, 1H, J = 5.4, 3.0 Hz), 7.55-7.48 (m, 4H), 7.45-7.42
(m, 1H), 6.97 (dd, 1H, J=17.7,4.7 Hz), 2.32 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.2 (C), 156.2 (C), 146.4 (CH), 138.9 (C), 138.3
(CH), 134.3 (C), 134.0 (CH), 132.1 (C), 131.9 (C), 130.5 (CH), 129.7 (CH), 129.0 (CH), 128.8
(CH), 123.5 (CH), 122.3 (CH), 19.5 (CHa).

HRMS: calcd. for C,o0H14N>O»+Na: 337.0953; found: 337.0951.
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2-(2-(4-Methylpyridin-2-yl)phenyl)isoindoline-1,3-dione (4m)

Me
2N 0\NTO

According to the general procedure the title compound 4m was isolated in 59% yield (37 mg) as
a white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3048, 29864, 1729, 1438, 1265, 908, 742, 646 cm '

"H NMR (400 MHz, CDCl;, 24 °C): & 8.12 (s, 1H), 7.83 (dd, 2H, J = 5.3, 3.0 Hz), 7.74-7.69 (m,
3H), 7.60-7.47 (m, 2H), 7.43-7.37 (m, 1H), 7.30 (s, 1H), 6.88 (d, 1H, J = 3.8 Hz), 2.27 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 167.8 (C), 156.7 (C), 148.7 (CH), 148.1 (C), 138.4
(C), 134.3 (CH), 134.0 (CH), 132.2 (CH), 130.5 (CH), 130.2 (CH), 129.8 (C), 129.5 (CH), 129.4
(CH), 123.6 (CH), 123.2 (C), 21.2 (CH3).

HRMS: calcd. for C,o0H14N>O»+Na: 337.0953; found: 337.0937.

2-(2-(Isoquinolin-1-yl)phenyl)isoindoline-1,3-dione (4n)

Z>SNOTNTTO
C
According to the general procedure the title compound 4n was isolated in 32% yield (22 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column

chromatography.
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FTIR (KBr): 3057, 2924, 2855, 1723, 1586, 1452, 1293, 1169, 830, 717, 583 cm .

'H NMR (400 MHz, CDCl3, 24 °C): & 8.35 (d, 1H, J = 5.6 Hz), 7.99 (d, 1H, J = 8.4 Hz), 7.76-
7.67 (m, 3H), 7.67-7.55 (m, 6H), 7.54-7.46 (m, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.1 (C), 157.8 (C), 142.0 (CH), 137.7 (C), 136.6
(C), 134.3 (C), 134.0 (CH), 131.9 (CH), 131.7 (C), 130.8 (C), 130.1 (CH), 129.8 (CH), 129.5
(CH), 128.8 (CH), 127.3 (CH), 127.2 (CH), 126.8 (CH), 123.5 (CH), 120.1 (CH).

HRMS: calcd. for C,3H4N,O,+H: 351.1134; found: 351.1148.

2-(2-(3,5-Dimethyl-1H-pyrazol-1-yl)phenyl)isoindoline-1,3-dione (40)

¢NONO

According to the general procedure the title compound 40 was isolated in 37% yield (24 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 2922, 2849, 1717, 1601, 1463, 1215, 1083, 892, 719, 528 cm ™.

"H NMR (400 MHz, CDCl;, 24 °C): 8 7.83 (dd, 2H, J= 5.5, 3.0 Hz), 7.71 (dd, 2H, J = 5.4, 3.0
Hz), 7.55-7.48 (m, 3H), 7.47-7.38 (m, 1H), 5.78 (s, 1H), 2.26 (s, 3H), 1.75 (s, 3H).

Bc{'H} NMR (100 MHz, CDCls, 24 °C): 8 166.9 (C), 149.5 (C), 140.6 (C), 137.0 (C), 134.0
(CH), 130.9 (CH), 129.4 (CH), 128.7 (CH), 127.4 (CH), 123.6 (CH), 106.1 (CH), 13.0 (CHs),
11.8 (CH3).

HRMS: calcd. for C19H;5sNsO,+H: 318.1242; found: 318.1256.
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2-(6-(Pyridin-2-yl)cyclohex-1-en-1-yl)isoindoline-1,3-dione (4p)

According to the general procedure the title compound 4p was isolated in 30% yield (18 mg) as a
white solid using the mixture of hexane/ethyl acetate (80:20) as an eluent for column
chromatography.

FTIR (KBr): 3423, 2928, 1712, 1585, 1466, 1429, 1264, 1078, 909 cm ™.

"H NMR (400 MHz, CDCls, 24 °C): & 8.38 (d, 1H, J= 3.9 Hz), 7.78-7.72 (m, 2H), 7.68-7.62 (m,
2H), 7.44 (t, IH, J = 7.7 Hz), 7.14 (d, 1H, J = 7.7 Hz), 7.01-6.94 (m, 1H), 2.67 (s, 2H), 2.39 (s,
2H), 1.90 (s, 4H).

BC{'H} NMR (100 MHz, CDCls, 24 °C):  167.4 (C), 158.1 (C), 149.3 (CH), 139.2 (C), 136.2
(CH), 133.9 (CH), 132.1 (C), 127.2 (C), 123.4 (CH), 122.0 (CH), 121.7 (CH), 29.3 (CH>), 29.0
(CHy), 22.5 (CH,), 22.3 (CHy).

HRMS: calcd. for C19H14N,O,+H: 305.1290; found: 305.1298.

9. Palladium catalyzed amidation or amination of C—H bonds:

To extend the palladium catalyzed imidation of C-H bonds to amidation or amination, various

N-S reagents lc-1f were synthesized™® and subjected under the optimized imidation reaction

(@] Q\ 0 J\
\-SPh 4 C(j SN
N—SPh
OO J O
1d 1¢ SPh 1f

1c

conditions.
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The reaction of 2a (0.2 mmol) with 1d (2 equiv.) under the optimized conditions with Pd(OAc),
and Cu(OAc),-H,O gave the thiolated product 3a in 27% yield and no corresponding amidation
product was observed. Interestingly, the reaction of 2a (0.2 mmol) with N-
(phenylthio)benzamide 1c¢ (2 equiv.) in the presence of 5 mol% of Pd(OAc), and 50 mol% of
Cu(OAc),; H,0 in toluene at 120 °C for 36 h provided the corresponding amidation product 7 in
30% yield (16 mg) along with the dithiolation product 3' in 24% yield (18 mg).

0
> 2 X
A
| Z _SPh  Pd(OAc); (5 mol%) | Xy HN” “Ph | SPh
N + N > _ Z
H Cu(OAC)y Hy0 (50 mol%) N N
H toluene, 120 °C, 36 h PhS
2a 1c
7: 30% 3" 24%

On the other hand, palladium catalyzed amination with N-S reagents 1e and 1f didn’t afford the
expected amination of C—H bond, instead rapid decomposition of the N-S reagent was observed

under the reaction conditions.

2-(6-(Pyridin-2-yl)cyclohex-1-en-1-yl)isoindoline-1,3-dione (7)

O
HN Ph

X
L
N
The title compound 7 was isolated in 30% yield (16 mg) as a white solid using the mixture of
hexane/ethyl acetate (90:10) as an eluent for column chromatography.

FTIR (KBr): 3448, 3056, 2922, 1731, 1667, 1587, 1473, 1434, 1266, 1047, 749 cm .
"H NMR (400 MHz, CDCls, 24 °C): § 13.3 (s, 1H), 8.79 (dd, 1H, J=8.3, 1.1 Hz), 8.68 (ddd, 1H,
J=49,1.8, 0.9 Hz), 8.08-7.99 (m, 2H), 7.88-7.78 (m, 2H), 7.73 (dd, 1H, J=17.9, 1.5 Hz), 7.55-

7.45 (m, 4H), 7.29 (ddd, 1H, J=7.2, 4.9, 1.3 Hz), 7.24-7.18 (m, 1H).
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BC{'H} NMR (100 MHz, CDCls, 24 °C): § 165.6 (C), 158.4 (C), 147.4 (CH), 138.2 (C), 138.0
(CH), 135.8 (C), 131.6 (CH), 130.4 (CH), 128.9 (CH), 128.7 (CH), 127.5 (CH), 125.7 (C), 123.7
(CH), 123.1 (CH), 122.1 (CH), 122.0 (CH).

HRMS: calcd. for CigH4N,O+H: 275.1184; found: 275.1182.

2-(2,6-Bis(phenylthio)phenyl)pyridine (3'")
| X SPh

N

PhS
The title compound 3' was synthesized in 24% yield (18 mg) as a white solid using the mixture
of hexane/ethyl acetate (92:8) as an eluent for column chromatography.
FTIR (KBr): 2965, 2927, 1602, 1450, 1392, 1267, 1056, 710, 529 cm .
'H NMR (400 MHz, CDCls, 24 °C): § 8.70 (d, 1H, J = 4.7 Hz), 7.70 (td, 1H, J = 7.6, 1.2 Hz),
7.35 (d, 1H, J=17.6 Hz), 7.33-7.22 (m, 11H), 7.09 (d, 1H, J= 7.7 Hz), 7.06-6.91 (m, 2H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 157.0 (C), 149.5 (CH), 140.8 (C), 137.7 (CH), 136.1
(CH), 134.6 (CH), 132.7 (CH), 129.3 (CH), 129.2 (C), 128.4 (CH), 127.7 (CH), 125.4 (CH),
122.7 (CH).

HRMS: calcd. for C,3H17NS,+H: 372.0880; found: 372.0885.
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10.Orthogonal functionalization of 2-phenylpyridine: Synthesis of 2-(3-

(phenylthio)-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (8)

H 1b H 1a NPhth
Py Pd(OAc),, AcOH Py Pd(OAc), Py
> >
toluene, 100 °C Ph Cu(OAc)>'H,0O Ph
H 18 h S”  toluene, 120 °C, 36 h s’
2a 3a 32% for two steps 8

Following the palladium catalyzed optimized conditions for the thiolation with 1b followed by
imidation with 1a gave the orthogonally functionalized 8 in 31% overall yield (25 mg) for two-
steps.

FTIR (KBr): 3056, 2925, 2853, 1720, 1586, 1108, 884, 718 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.47-8.40 (m, 1H), 7.87 (dd, 1H, J = 5.4, 3.1 Hz), 7.77
(dd, 3H, J =54, 3.1 Hz), 7.67 (dd, 2H, J = 5.4, 3.0 Hz), 7.59 (td, 1H, J = 7.7, 1.7 Hz), 7.44 (d,
1H, J="7.7 Hz), 7.38-7.36 (m, 2H), 7.31-7.26 (m, 3H), 7.21 (dd, 1H, J= 7.7, 1.0 Hz), 7.06 (ddd,
1H,J=17.5,4.9, 1.0 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.1 (C), 155.1 (C), 149.3 (CH), 139.9 (C), 138.6
(C), 135.8 (CH), 134.4 (CH), 134.1 (CH), 133.0 (CH), 131.8 (C), 131.4 (CH), 131.2 (C), 129.5
(CH), 128.0 (CH), 127.6 (CH), 125.5 (CH), 123.7 (CH), 123.6 (C), 122.5 (CH).

HRMS: calcd. for C,sH1sN,O,S+H: 409.1011; found: 409.1024.

11.Direct amination of C—H bonds via imidation:
1a

P
Cu(OAC), H,0 CHSCN, rt, Th
H U(OAC): My NPhth : NH,

2 toluene, 120 °C, 36 h 4 9
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Following the palladium-catalyzed imidation of C-H bond with 1a, imidated product 4 was
synthesized. A dry reaction tube was charged with 4 (0.15 mmol, obtained from imidation
reaction), NoHs-H,O (1.5 mmol) and 8 mL acetonitrile. The reaction mixture was stirred at room
temperature for 1 h. After completion of the reaction, as monitored by TLC, the reaction mixture
was cooled to room temperature and purified by column chromatography using mixture of

hexane and ethyl acetate as eluent afforded the pure product 9.

2-(pyridin-2-yl)aniline (9a)

\

According to the general procedure the title compound 9a was isolated in 80% yield (20 mg) as a
light yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (KBr): 3400, 3325, 3051, 2986, 2928, 1592, 1476, 1265, 908, 737, 650 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.60 (ddd, 1H, J = 4.9, 1.8, 0.8 Hz), 7.79-7.71 (m, 1H,),
7.65 (td, 1H, J = 8.1, 0.9 Hz), 7.51 (dd, 1H, J = 7.7, 1.5 Hz), 7.21-7.14 (m, 2H), 6.82-6.74 (m,
2H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 159.5 (C), 147.9 (CH), 146.6 (C), 137.0 (CH), 130.0
(CH), 129.5 (CH), 122.3(8) (C), 122.3 (CH), 121.0 (CH), 117.7 (CH), 117.3 (CH).

HRMS: calcd. for C;;HoN,+H: 171.0922; found: 171.0935.
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4-Methyl-2-(pyridin-2-yl)aniline (9b)

\

Me
According to the general procedure the title compound 9b was isolated in 78% yield (22 mg) as a
light yellow liquid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.
FTIR (KBr): 3455, 3335, 3054, 2985, 2922, 1589, 1473, 1265, 909, 746, 650 cm ™.
"H NMR (500 MHz, CDCls, 24 °C): & 8.60 (ddd, 1H, J=4.9, 1.8, 0.8 Hz), 7.74 (td, 1H, J = 8.0,
1.9 Hz), 7.64 (d, 1H, J=8.0 Hz), 7.31 (d, 1H, J= 1.4 Hz), 7.16 (ddd, 1H, J=7.4, 4.9, 1.0 Hz),
7.03-6.97 (m, 1H), 6.69 (d, 1H, J= 8.0 Hz), 5.51 (bs, 2H), 2.30 (s, 3H).
BC{'H} NMR (125 MHz, CDCl;, 24 °C): § 159.5 (C), 148.0 (CH), 144.0 (C), 136.9 (CH), 130.7
(CH), 129.9 (CH), 126.8 (C), 122.6 (C), 122.3 (CH), 121.0 (CH), 117.4 (CH), 20.6 (CH3).

HRMS: calcd. for C;oH1pNo+H: 185.1079; found: 185.1042.

5-(Methylthio)-2-(pyridin-2-yl)aniline (9¢)

Vs

N
SMe

According to the general procedure the title compound 9¢ was isolated in 79% yield (26 mg) as a
yellow solid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (KBr): 3449, 3299, 3054, 2921, 1588, 1467, 1253, 1097, 908, 776, 630 cm .
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'H NMR (400 MHz, CDCl3, 24 °C): & 8.62-8.53 (m, 1H), 7.72 (td, 1H, J = 8.0, 1.9 Hz), 7.62 (d,
1H, J = 8.1 Hz), 7.44 (d, 1H, J = 8.2 Hz), 7.13 (ddd, 1H, J = 7.3, 4.8, 1.0 Hz), 6.66 (dd, 1H, J =
8.3, 1.9 Hz), 6.60 (d, 1H, J= 1.9 Hz), 5.89 (bs, 2H), 2.48 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 159.1 (C), 147.8 (CH), 147.1 (C), 140.6 (C), 136.9
(CH), 129.6 (CH), 121.7 (CH), 120.7 (CH), 119.0 (C), 115.5 (CH), 114.0 (CH), 15.4 (CH3).

HRMS: calcd. for C;oHpN,S+H: 217.0799; found: 217.0827.

2-(2,4-Dimethyl-1H-imidazol-1-yl)aniline (9d)

Me

,ﬁ NH,
Me—\

According to the general procedure the title compound 9e was isolated in 99% yield (27 mg) as a
colorless solid using the mixture of hexane/ethyl acetate (90:10) as an eluent for column
chromatography.

FTIR (KBr): 3457, 3381, 3051, 2980, 2925, 1621, 1554, 1509, 1422, 908, 740 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.17 (t, 1H, J = 7.3 Hz), 7.06 (d, 1H), 6.95-6.65 (m, 2H),
5.97 (s, 1H), 3.94 (s, 2H), 2.28 (s, 3H), 2.15 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 149.5 (C), 143.5 (C), 140.8 (C), 129.5 (CH), 127.7
(CH), 125.6 (C), 118.1 (CH), 116.7 (CH), 105.7 (CH), 13.7 (CH3), 11.6 (CH3).

HRMS: calcd. for C;;H3N3+H: 188.1182; found: 188.1183.
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12.Mechanistic studies:

i) Synthesis of palladium complex A:

z
® X
N Pd(OAc), (1 equw)> Pd>%<
dry MeOH, rt, 6 h cl) 2
2a Ac
(1 equiv)
A: 81%

The complex A was synthesized from 2a according to the literature procedure.”To a mixture of
2-phenylpyridine 2a (0.9 mmol) and Pd(OAc); (0.9 mmol), dry methanol (14 mL) was added
and stirred at rt under N, atmposphere for 6h. During this time a yellow precipitate was observed
in the reaction mixture. After the completion of reaction, it was filtered through a small pad of
celite using hexane, followed by the yellow residue was washed with DCM and the DCM solvent
was concentrated in vacuo afforded the pure product A as a yellow solid in 81% yield.

'H NMR (400 MHz, CDCls, 24 °C): & 7.90-7.84 (m, 2H), 7.36 (td, 2H, J = 7.9, 1.6 Hz), 7.08 (d,
2H, J=17.9 Hz), 6.94-6.77 (m, 8H), 6.55-6.32 (m, 2H), 2.26 (s, 6H).

BC{'H} NMR (100 MHz, CDCl;, 24 °C): & 181.8 (C), 164.3 (C), 152.0 (C), 150.2 (CH), 144.5

(C), 137.5 (CH), 131.9 (CH), 128.5 (CH), 123.9 (CH), 122.4 (CH), 121.1 (CH), 117.1 (CH), 24.9

(CHs3).
ii) Palladium complex A catalyzed thiolation and amidation of 2a:
| A 2 | N SPh
P + A (5 mol%) P
N—SPh .
N S AcOH (20 equiv) N
0O toluene, 100 °C, 18 h
2a 1b 890
(1 equiv) (2 equiv) 3a: 89%

5 X. Peng, Y. Zhu, T. A. Ramirez, B. Zhao, Y. Shi, Org. Lett. 2011, 13, 5244-5247.
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A dry reaction tube (10 mL) was charged with 2a (0.3 mmol), N-(phenylthio)succinimide 1b (0.6
mmol), A (5 mol%), acetic acid (20 equiv) and dry toluene (1.5 mL) under nitrogen atmosphere.
The reaction tube was sealed under nitrogen atmosphere and kept at 100 °C for 18 h. After the
completion of the reaction, as monitored by TLC, the reaction mixture was cooled to room

temperature and purified by column chromatography afforded the product 3a in 89% yield.

~ z
N 0 |
N o x~_NO
* N—SPh A (5 mol%) -
Cu(OAC),-H,0 (50 mol%) N
9] toluene, 120 °C, 36 h 0
1a
2a .
(1 equiv) (2 equiv) 4a:70%

A dry reaction tube (10 mL) was charged with 2a (0.3 mmol), N-(phenylthio)pthalimide 1a (0.6
mmol), A (5 mol%), Cu(OAc),'H,O (50 mol%) and dry toluene (2 mL) under nitrogen
atmosphere. The reaction tube was sealed under nitrogen atmosphere and kept at 120 °C for 36 h.
After the completion of the reaction, as monitored by TLC the reaction mixture was cooled to

room temperature and purified by column chromatography afforded the product 4a in 70% yield.

iii) Stoichiometric reaction of palladacycle A:

Z
X N , N
AcOH (40 equiv
pd& N—SPh ( = Ly
toluene, 100 °C, 18 h SPh

(1 equw) (4 equw) 3a: 28%

In a dry reaction tube (10 mL) palladacycle A (0.05 mmol), N-(phenylthio)succinimide 1b (0.2
mmol), acetic acid (40 equiv) was taken and dry toluene (0.75 mL) was added and stirred at

100 °C under nitrogen atmosphere for 18 h. After the completion of the reaction, the reaction
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mixture was cooled to room temperature and purified by column chromatography afforded the

product 3a in 28% yield.

7
N N Pyridine (2 equiv), Y N
P AcOH (40 equiv) SPh
toluene, 100 °C, 18 h

(1 equw) 4 equ|v) 3a: 28%

In a dry reaction tube (10 mL) palladacycle A (0.05 mmol), N-(phenylthio)succinimide 1b (0.2
mmol), acetic acid (40 equiv) and pyridine (2 equiv) was taken and dry toluene (0.75 mL) was
added and stirred at 100 °C under nitrogen atmosphere for 18 h. After the completion of the
reaction, the reaction mixture was cooled to room temperature and purified by column

chromatography afforded the product 3a in 28% yield.

Z o &
AN . Cu(OAC), H,0 (1 equiv). N O
Pd& N—-SPh . L
o2 additive (2 equiv) N
|
toluene, 120 °C, 36 h
Ac 0O o
A 1a
(1 equiv) (4 equiv) 4a

Entry  Additive Yield (%)

1 - -
2 PPh; -
3 Pyridine -
4 21 26"

a) mixture of 4a and 41
In a dry reaction tube (10 mL) palladacycle A (0.05 mmol), N-(phenylthio)pthalimide 1a (0.2

mmol), Cu(OAc),-H,O (1 equiv) and additive (2 equiv) was taken and dry toluene (I mL) was
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added and stirred at 120 °C under nitrogen atmosphere for 36 h. After the completion of the
reaction, the reaction mixture was cooled to room temperature and purified by column

chromatography.

iv) Variable temperature FTIR and NMR study of mixture of 1a/1b and acetic acid:

+

.
¢ _ ACcOH (10 equiv)_ ¢~ AcO
:~\ : N S\ - l\ H N_S\
e Ph Toluene e Ph

(o]

O

The reaction of 2a with 1a/1b in the presence of acetic acid provided the thiolation of C—H bond.
We anticipated that, in the presence of acetic acid, amide oxygen would get protonated, which
makes the i(a)mide as good leaving group, consequently, arylthio moiety could get transferred to
form the C—S bond. To get the insight information about the hypothesis, variable temperatures
FTIR and NMR was studied. In FTIR, the compound 1b in toluene shows carbonyl stretching
frequency at 1731 cm! (Figure S1). In the presence of acetic acid at room temperature the
carbonyl stretching frequency is shifted to lower frequency (1717 cm ). Next, increasing the
temperature to 50 °C didn’t show any further reduction in the stretching frequency (1718 cm ).
This lowering in carbonyl stretching frequency of 1b in the presence of acetic acid indicates the
weakening of the C=0 bond possible through protonation of carbonyl oxygen. Similar trend was
also observed with 1a in the presence of acetic acid, where the original band (1743 cm™) is

shifted to 1717 cm™ at room temperature and 1715 cm™ at 50 °C (Figure S2).
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Figure S1. FTIR spectrum of 1b with acetic acid at various temperatures
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Figure S2. FTIR spectrum of 1a with acetic acid at various temperatures
Subsequently, 'H NMR study of 1b with acetic acid in toluene-d8 at variable temperature clearly
shows the significant shift of methylene proton attached to carbonyl of imide towards downfield
(1.56 ppm to 1.65 ppm, Figure S3). Similarly, most of the aromatic carbons in BC NMR also
shifted to downfield. Specifically, the significant shift was observed for carbonyl carbon of 1b
from 6 175.28 at room temperature to 175.70 at 100 °C (Figure S4). Similar trend was observed
in 1a, where the carbonyl carbon shifted from 6 167.08 at room temperature to 167.41 at 100 °C
(Figure S6). Downfield shift both in 'H and '*C NMR suggests decrease in electron density on

overall molecules, which is possibly due to protonation of amide oxygen.
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Figure S3. '"H-NMR of 1b with acetic acid at various temperatures
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Figure S$4. >C-NMR of 1b with acetic acid at various temperatures
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Figure S5. '"H-NMR of 1a with acetic acid at various temperatures
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V) Variable temperature FTIR and NMR study of mixture of 1a and Cu(OAc);:

. ) - Cu(OAc),
= Cu(OAc), (1 equiv) == +A
il NS o > i N-S
e Ph Toluene RN Ph
(0] 0]

As anticipated, the reaction 2a with 1a in presence of Cu(OAc), afforded the formation of
imidation product 4a, which is possibly through the coordination of sulphur with Cu(OAc),
making the arylthio moiety as good leaving group and as a consequence, the imide moiety could
get transferred to form C-N bond. To validate the assumption variable temperature FTIR and
NMR was investigated. At room temperature in FTIR, the compound 1a shows carbonyl
stretching frequency at 1743 cm'. In presence of 1 equivalent of Cu(OAc), at various
temperatures (rt, 50 °C and 100 °C) showed no change in the stretching frequency of carbonyl
group even after 12 h (Figure S7), whereas in the presence of acetic acid significant lowering of
stretching frequency of carbonyl group was observed (Figure S2). This result reveals that

Cu(OAc), is not coordinating with carbonyl group of the imide moiety.

100+

80 - 95 “1
1731 cm’
70+ 00
P 60- -
s 504 s 854 --1743cm’’
1laatrt 1aatrt
404 1a with Cu(OAc)zat r 80 1a with Cu(OAc),at rt
304 1a with Cu(OAc),at 50 °C T1—1awitn Cu(OAc),at 50 °C
1a with Cu(OAc),at 100 °C 1a with Cu(OAc),at 100 °C
T T T T T T T 75 T T T T
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Wavenumber, [cm™1] Wavenumber, [cm™1]

Figure S7. IR spectrum of 1a with Cu(OAc); at various temperatures
Next, to demonstrate the interaction of Cu(OAc), with sulfur of 1a, variable temperature 'H and

3C NMR was examined with equimolar mixture of 1a and Cu(OAc); in toluene-dg. In 'H NMR,
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a significant downfield shift of protons of arylthio moiety (6.74-6.93 ppm to 6.83- 7.01 ppm)
was observed. In particular, ortho protons have showed major downfield (Figure S8). On the
other hand, only selected carbons are shifted to downfield in '>*C NMR. The carbonyl carbon of
la that was observed in toluene-dg at 6 167.08 at rt only marginally shifted to 6 167.17 in
presence of Cu(OAc), at 100 °C, which is for less downfield shift compared to the shift observed
in the presence of AcOH. Interestingly, the quaternary carbon which is attached to the sulfur was
significantly shifted from 6 136.12 to 136.63, when temperature was raised from room
temperature to 100 °C (Figure S9 and S10). These observations suggested that the imide moiety
in 1a is not interacting with Cu(OAc),, on the other hand, significant shift in the sulfur attached

quaternary carbon reveals the possible co-ordination of sulfur with Cu(OAc),.
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Figure S8. 'H-NMR of 1a with Cu(OAc), at various temperatures
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13. NMR spectra of isolated compounds:
2-(2-(Phenylthio)phenyl)pyridine (3a)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NAME spa40116

EXPN 46
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160102
Time 14.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
N PULPROG 2930
| D 65536
N/ SOLVENT CDCI3
NS 16
Ds 2
Phs SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .
bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
CHANNEL f1
NuC1 1H
P1 15.70 usec

PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 4001300139 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
=3 IR
S DN D T O
S SRENS
- R ENENENHIN

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

RESBRIINSIISRIN Current Data Parameters

S3REBINKISIBRNGY AME spad0116
~

BITE38ISIAIINEIN EXPNO 47

LQII2REELRaNNNNSN FROCNO f

%

F2 - Acquisition Parameters
Date_ 20160102

Time 15.00

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG lzogpg.?D

D 165.
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
X FIDRES ~ 1.453353 Hz
L AQ 0.3440820 sec
N RG 200.34
bw 20.800 usec
PhS DE 6.50 usec
TE 293.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D0 1

CHANNEL f1
13C

9.25 usec
47.00000000 W
100.6228289 MHz

= CHANNEL f2 =:
CPDPRG2 waltz16
NU 1H

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S/ 32768

SF 100.6127655 MHz
EM

0
LB 1.00 Hz

[
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(4-Methyl-2-(phenylthio)phenyl)pyridine (3b)

"H NMR (400 MHz, CDCl;, 24 °C)

PhS
L L
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
g SEERR 3
3 SERER S
- - Ol ™
1341
C{'H} NMR (100 MHz, CDCl;, 24 °C)
COOMOVOFTOoOLVOoODINLMODN
$823833833R8883 3
89888388588 8N3 S
X
|
N
PhS
‘ J Ll " . "
1.“)0 1‘80 1‘70 1(‘50 1‘50 1:‘40 1(‘!0 1‘20 1"]0 1‘00 !;0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm‘

Current Data Parameters
NAME

m
EXPNO 745
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150723
Time 23.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .
bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1

SFO1

H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF
wbw

400.1300142 MHz
EM

0.30 Hz
1.00

Current Data Parameters
NAME

cm
EXPNO 746
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150723
Time 23.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 0
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 303.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C

9.25 usec

47.00000000 W
SFO1 100.6228289 MHz
= == CHANNEL f2 =:
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
Sl 32768

SF
wbw

100.6127582 MHz
EM

1.00 Hz
1.40



2-(5-Methyl-2-(phenylthio)phenyl)pyridine (3¢)

"H NMR (400 MHz, CDCl;, 24 °C)

7.667
7.653
7.648
7.564
7.561
7.558
7.544
7.541
7.539
7.398
7.396
7.394
7.393

=—7.264
7.253

\- 7.244
\7.225
7.222
7.209
7.199
7.167
7.157
7.146
7.130
7.129
7127

| 7.125
1-7.124
7.110
7.109
7.105
7.104
2.378

Current Data Parameters

NAME spa40615
EXPNO 606
PROCNO 1
F2 - Acquisition Parameters
Date_ 015062.
Time 23.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
SOLVENT CDCI3
NS
[ DS 2
Pz SWH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
PhS RG 153.13
bw 62.400 usec
DE 6.50 usec
TE 302.9 K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S 65536
SF 400.1300120 MHz
wbw EmM
SSB 0
LB 0.30 Hz
. hiooon 4 GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
) CINRRNR 0
g se%a;% g
- ENENESESITIES o~
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
2SSV VIRLIXILER © Current Data Parameters
InYOOhNYTh@OImen . R NAME spa40615
BIISHA358833383Y < EXPNO 607
B I R R L MR NEARN ~ PROCNO 1

Phs

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

F2 - Acquisition Parameters
Date_ 150623

Time .
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 540
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 303.3 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

NUC1

1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CPDPRG2 waltz16
NUC2 H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W

SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127551 MHz
wD EM

0

LB 1.00 Hz
0

PC 1.40
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2-(4-Methoxy-2-(phenylthio)phenyl)pyridine (3d)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
N.

IAME spa40515
EXPNO 690
PROCNO 1
F2 - Acquisition Parameters
Date_ 150521
Time 20.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
N ™ 6553
\ SOLVENT DMSO
N/ NS 16
DS 2
SWH 8012.820 Hz
PhS OMe FIDRES ~ 0.122266 Hz
AQ 4.0894966 sec
RG 124.58
bw 62.400 usec
DE 6.50 usec
TE 301.2 K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536
SF 400.1281111 MHz
wbw EM
SSB 0
LB 0.30 Hz
’[ I J GB 0
PC 1.00
T T T \ \ \ \ \ T T T T T T T T T T T
9.5 9.0 85 55 50 45 40 35 30 25 20 15 1.0 ppm

J
1.081/
1.022
0.989
3.007

S83I3353283385R8 S Current Data Parameters
SRCOHNROLMONDMB S
BEINSESNRRNIRED 5 Nawe, spadosts
RS RRARARIATTREER 3 EXPNO 691
NSV e proovo 7
F2 - Acquisition Parameters
Date_ 20150521
Time_ 20.59
INSTRUM spect

Py
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
6540

D
SOLVENT DMSO
NS 256

DS 4
SWH 24038.461 Hz
FIDRES ~ 1.453353 Hz

BN AQ 0.3440820 sec

» RG 200.34

N bw 20.800 usec
DE 6.50 usec
TE 302.0 K

PhS OMe D1 1.00000000 sec
D11 0.03000000 sec

1

P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

CHANNEL f2
CPDPRG 2 waltz16
uc2 1H
PCPD2 90.00 usec

PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S/ 32768

| PLW2 7.75000000 W

SF 100.6122795 MHz
wbw EM

L N m D)
' v J SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T pc 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(4-(Methylthio)-2-(phenylthio)phenyl)pyridine (3e)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NAME

cm
EXPNO 774
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150629
Time 14.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
‘ S SWH 8012.820 Hz
> FIDRES 0.122266 Hz
N AQ 4.0894966 sec
RG 108.26
PhS SMe bw 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 0.50000000 sec
1

H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300419 MHz
wbw EM

SSsB 0
J LB 0.30 Hz
. “ GB 0
PC 1.00
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
S FNENNEE g
N 2222222 <
~ v |N|¥ | N
1341 o
C{'H} NMR (100 MHz, CDCl3, 24 °C)
IORBERS2BRITSYS o~ Current Data Parameters
VRENOHRSSOEMTND N 3 NAME cm
3RS SEESRININS s EXPNO 775
R I R R R SR R R RN =~ PROCNO 1
\\\u‘\\\ \ / /// F2 - Acquisition Parameters
Date 20150629
Time_ 14.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
EN AQ 0.3440820 sec
| RG 200.34
N bw 20.800 usec
DE 6.50 usec
TE 299.8 K
PhS SMe D1 1.00000000 sec

D11 0.03000000 sec
1

P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

= CHANNEL f2 =
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S 32768
SF 100.6127588 MHz

" -l wbw EM

T 1 D
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T PC 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(4-Fluoro-2-(phenylthio)phenyl)pyridine (3g)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40715
EXPNO 914
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150728

Time 17.27

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77

bw 62.400 usec
DE 6.50 usec
TE 299.9 K

D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S 65536

SF 400.1300105 MHz
wbw EM

0.30 Hz
PC 1.00

T T T T T T T T T T T T T
9.5 90 85 8 .5

0 75 7.0

(IO N
= ©
SRR
SIS NI

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

1.000
043,

149.202
139.497
139.418
136.325
136.174
136.146
133.816

58
N ©
Ssgr s
™M™
QR

S

164.196
161.719
131.800
129.696
128.536
124.266
122.390
116.508
116.266
113.332
113.117

157.513

. m |LL\

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70

65 60 55 50 45 40 35 30 25 20 15 10 ppm

Current Data Parameters
N.

IAME spa40715
EXPNO 915
PROCNO 1
F2 - Acquisition Parameters
Date_ 0150728
Time 17.30
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
40

D 165.
SOLVENT CDCI3
NS 512

4
24038.461 Hz
1.453353 Hz
0.3440820 sec
200.34
20.800 usec
6.50 usec
300.1 K
1.00000000 sec
0.03000000 sec

DS
SWH
FIDRES
A

Q
RG
bw
DE
TE
D1
D11
TDO
NuC1

1

9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

waltz16

1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz

SFO2

F2 - Processing parameters
S 32768

SF 100.6127553 MHz
wbw EM

0
LB 1.00 Hz
GB 0
PC 1.40
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2-(2-(Phenylthio)naphthalen-1-yl)pyridine (3i)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NAME

cm
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150802
Time 9.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

™ 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG A
bw 62.400 usec
DE 6.50 usec
TE 299.2 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =:

1H

P 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300626 MHz
WD EM
SSB
LB 0.30 Hz
& L GB
PC 1.00
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
) FINERR
S NN SN[S
< ISR S
- | || i3
13~ 41 o
C{'H} NMR (100 MHz, CDCl;, 24 °C)
NOSOSNNNTIFOSNOES 86N
EEI2o0eR o RNNINNEEY EXPNO %
BESS ) FRoeNo 1
F2 - Acquisition Parameters
Date_ 20150802
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 16540
SOLVENT CDCI3
NS 68
DS 4
X SWH 24038.461 Hz
_ FIDRES 1.453353 Hz
N AQ 0.3440820 sec
RG 200.34
Phs bw 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CPDPRG2
NuUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
Sl 32768
] SF 100.6127674 MHz
WD EM
SSB
LB 1.00 Hz
GB
T T T T T T T T T T T T T T T T T T pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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3-(Phenylthio)-4-(pyridin-2-yl)phenyl acetate (3j)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
N.

IAME spa41015
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151005
Time 15.41
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2930
65536

5.
A SOLVENT cDei3
» NS 16
N o) bDs
N, FiDRes  “oisoso6
. 1z
PhS O CHs aq 4.0894966 sec
RG 124.58
bw 62.400 usec
DE 6.50 usec
TE 297.9 K
D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S 65536

SF 400.1300409 MHz
wbw EM

SSB 0
LB 0.30 Hz
| GB 0

PC 1.00

95 9.0 85 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

1.000
1.068

1.059
1.020
2.106

4.204
1.086,
1.008

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

Q NNOVLORVMBNNDON
Y 5SL33JISIBEI;THELEYe 4 Current Data Parameters
g NrggNegyurasygNge = NAME spa41015
¥ RRI2R2IA2AIJIIIT S EXPNO 73
N e oo
F2 - Acquisition Parameters
Date_ 20151005
Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 171
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
N RG 200.34
| bw 20.800 usec
N/ o DE 6.50 usec
)k TE 298.6 K
D1 1.00000000 sec
PhS O CHs D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
CPDPRGZ waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127602 MHz
m " v " TR ™ o LL wbw EM
™ ¥ o ‘ \ Iy ymsss 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 ppm
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3-(Phenylthio)-4-(pyridin-2-yl)phenyl 4-methylbenzenesulfonate (3k)

"H NMR (400 MHz, CDCl;, 24 °C)

3 NIEssengss 8
@ LRI I
© NNNNNNNOOO ~N
‘ \\\\V/ // Current Data Parameters
NA spa40416
EXPNO 299
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160413
Time 18.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
X D 65536
| SOLVENT cDei3
N NS 16
g 2
WH 8012.820 Hz
Ph$ oTs FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51
bw 62.400 usec
DE 6.50 usec
TE 299.7 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f{ ========
SFO1 400.1320007 MHz
NuC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
wbw EM
SSB 0
u IéBB 0.30 Hz
S PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
< N NINNNENEN S
- o=~ S o~
131 °
C{'H} NMR (100 MHz, CDCl3, 24 °C)
ONOWONOMNONNNDON®OONN No parameters
VANOCOYTONTOOTOMONO™NLWL =
SATMOBVOLARTMOIBBEN-S VS =
NOOWNXSOOUOIANT-AFBOYTDND *®
LYIFTFTOHDNHONHNOMHMONNNNNNN™ -
B R A R L N N N MR S N ~
A
L
N
PhS OTs
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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3-(Phenylthio)-4-(pyridin-2-yl)phenyl dimethylcarbamate (31)

"H NMR (400 MHz, CDCl;, 24 °C)

NrEOYr- N OO r-YEYM0Lmnooo Y =9
NANSONLNNSLMORNLYNISOW N©
OCNROUBLWLOLLBLHNMANNNNNSS O S o
GNNNNNNNNNNNNNNNNNNG ™o

T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 ppm

30 25 20 15 1.0
- .
S SIRREER QS
- O N ™™
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
M=M= ONNONMTNNNM
RY3I3I888IREEHITS 88
NN vV

| _

Current Data Parameters

NAME spa40116
EXPNO 374
PROCNO 1

F2 - Acquisition Parameters
Date_ 160128

Time 16.39

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zg30

D 65

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51

bw 62.400 usec
DE 6.50 usec

TE 297.6 K

D1 0.50000000 sec
TDO 1

======== CHANNEL 1 ========
SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S 65536

SF 400.1300088 MHz
wbw EM

0
LB 0.30 Hz
0

GB
PC 1.00
No parameters
1,
PhS 0" 'NMe,

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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3-Methyl-2-(2-(phenylthio)phenyl)pyridine (3m)

"H NMR (400 MHz, CDCl;, 24 °C)

TONMEFNOODTOMOLITTOIONDDIONMOLITODIMNM M N
CWUBYIYIONIIOONRNNOOLLINOANNTTOD QXN @
Y YIYN NN NN R RN NN R RN RRRRRR R RO 0SS 3
GSNNNNNNNNNNNNNNNNNNNNNNNNNNNN ~N
Current Data Parameters
NAME spa50116
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 60104
Time 23.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
Me SOLVENT cDCI3
A NS 32
» D
N SWH 10000.000 Hz
FIDRES 0.305176 Hz
PhS AQ 1.6384500 sec
RG 31.24
bw 50.000 usec
DE 6.50 usec
TE 295.6 K
D1 0.50000000 sec
TDO 1
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S 65536
SF 500.1500725 MHz
wD EM
SSB 0
LB 0.30 Hz
Ll L GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
o o) [0 X
§ §E g \
- - s ~
=
BC{'H} NMR (100 MHz, CDCl;, 24 °C
{ H} ( z, 3 )
No parameters
TMNOOHNLONMVDOITMHION
SEBRGITIGUENASN g
BEIHEIISSIIINEN o
EIR I CGRCGRURURGRGENIN SN AR =
SN Me
P
N
PhS
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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5-Fluoro-2-(2-(phenylthio)phenyl)pyridine (3n)

"H NMR (400 MHz, CDCl;, 24 °C)

PhS
915 910 8‘.5 810 715 7‘.0 6.‘5 610 5‘.5 5‘.0 415 410 3‘.5 3‘.0 215 210 1‘.5 1.‘0 ppm
8 (332
< NI
- |||
13 1
C{'H} NMR (100 MHz, CDCl, 24 °C)
SHEESRENENEERTEINESS
WMYTMMHMMOMANOITOMAT=TMINNDN
F A
)
N
PhS
U
1‘90 1‘80 1‘70 1‘60 1‘50 1“10 150 1‘20 1“10 1(‘)0 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm

Current Data Parameters

NAME spa40116
EXPNO 57
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160102
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CcDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .

bw 62.400 usec
DE 6.50 usec
TE .

D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S 65536

SF 400.1300132 MHz
wbw EM

D
SSB 0
LB 0.30 Hz
GB
PC 1.00

Current Data Parameters

NAME spa40116
EXPNO 55
PROCNO 1
F2 - Acquisition Parameters
Date_ 016010.
Time 19.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 6540
SOLVENT CcDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 292.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
Ni 13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

waltz16

90.00 usec
7.75000000 W

PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
Sl 32768

SF 100.6127690 MHz
wbw EM

D
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-(2-(Phenylthio)phenyl)quinolone (3p)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40515
EXPNO 505
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150515
Time 242
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2

= SWH 8012.820 Hz

‘ _ FIDRES 0.122266 Hz

N AQ 4.0894966 sec
RG 124.58

PhS bW 62.400 usec
DE 6.50 usec
TE 295.9 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =
Ni 1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300485 MHz
wbw EM
SSsB 0
LB 0.30 Hz
GB 0

PC 1.00

T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

SIS SIRRINRINIISISS S Current Data Parameters
ORNOARANHBNOONNONQOR® NAME spa40515
CNETOUUNEOSIISISOSNNNNGN
BIIOONRRNNNNNNNNNNY X0 506
‘\\\\X\XW% F2 - Acquisition Parameters
Date_ 20150515
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 16540
SOLVENT CDCI3
NS 25
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
X AQ 0.3440820 sec
\ RG 200.34
N/ bw 20.800 usec
O DE 6.50 usec
PhS TE 296.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
= == CHANNEL f2 =:
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
’ SF 100.6127598 MHz
) " oy ootk , Wow EM
Ly ey " Ly » 4 SSB 0
LB 1.00 Hz
GB [
T T T T T T T T T T T T T T T T T T T | PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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1-(2-(Phenylthio)phenyl)isoquinoline (3q)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40515
EXPNO 508
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150515
Time 2.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
A DS 2
| SWH 8012.820 Hz
N FIDRES 0.122266 Hz
AQ 4.0894966 sec
PhS RG 88.51
bw 62.400 usec
DE 6.50 usec
TE 295.9 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters

s 65536
SF_ 400.1300162 MHz
wbw EM
SSB 0
LB 0.30 Hz
1 P & PUVER - B
PC 1.00

8

0] o)
SIS
Tm(2S
|| S|e3| 6

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

1.000
100
012,

NOOOUNVNONOONNNNND OV

YOOI SOMNOIFTOINNDTOLOW Current Data Parameters
ASANM T ONOTNSIYONSION NAME spa40515
S © <9 SOINNNNGCGS

BISE88NSSSAIRNNNEER EXPNO 509
B RARMEARMEUEARA A A

i\\\i\“ %'%/ PROCNO 1

F2 - Acquisition Parameters
Date_ 20150515
Time 3.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

40

D
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
‘ FIDRES 1.453353 Hz
X AQ 0.3440820 sec
‘ RG 200.34
= bw 20.800 usec
N O DE 6.50 usec
TE 296.6 K
PhS D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =:
13C

9.25 usec
47.00000000 W
SFO1 100.6228289 MHz

======== CHANNEL f2 =
CPDPRG2 waltz16

NUC2
PCPD2 90.00 usec

PLW2 7.75000000 W
pPLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters

SI 32768

[ ‘ ‘ SF 100.6127634 MHz
wbw EM

0
LB 1.00 Hz

0
T T T T T T T T T T T T T T T T T T T 1PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(2-(Phenylthio)phenyl)pyrimidine (3r)

"H NMR (400 MHz, CDCl;, 24 °C)

M OO™©ON
HONNONN
NNNS S
NNNNNN

o ™
© B
NN
NN

© O
© ©
SRS
NN

Current Data Parameters

NAME spa40815
EXPNO 659
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150825
Time 21.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536

SN SOLVENT CDCI3

| NS 16

N DS 2
SWH 8012.820 Hz

PhS FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85
bw 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S 65536

SF 400.1300098 MHz
wow EM

SSB 0
LB 0.30 Hz
ol A GB 0
— : " pc 1.00

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
() NEEIERNR
S Y (|Nomx
S S| [SlS|9|e
o~ | [N|ed]es|=

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

© © © N
g ] § § S § § E 2 E E g Current Data Parameters
8 € SNLUYSSOSNE® NAME spa40815
€ & ogfoagdandr 45 o6
‘ ‘ PROCNO 1

N
\

F2 - Acquisition Parameters

Date_ 20150825
Time 1.36
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 1
SOLVENT CDCI3
NS 131

DS 4
N SWH 24038.461 Hz
f FIDRES 1.453353 Hz
N AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
Phs DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
NUC1 13C
P1 9.25 usec

PLW1 47.00000000 W
SFO1 100.6228289 MHz

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S 32768

SF 100.6127586 MHz
EM

L " TR LA wbw
WA b oMY "y
LB 1.00 Hz
GB [
T T T T T T T T T PC 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



3,5-Dimethyl-1-(2-(phenylthio)phenyl)-1H-pyrazole (3s)

Y8538 Y8E RS INELRYD88R5ES888S 38
NYYTYINAOQNONOINIANNNNNNNS S QR ox
NNNNNNNNNNNNNNNNNNNNNNNNNNNGD NN
MM%% \ / Current Data Parameters
N, spa40216
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160201
Time 18.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
Phs AQ 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
E 97.9 K
D1 0.50000000 sec
7Dt 1
== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300095 MHz
wbw EmM
SSB 0
LB 0.30 Hz
A JL GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
e 8 8
RIS < S
(=M~ - ™™
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
OMOONYT-OOLMDON b No parameters
TOMOoOCcwLLNOTOY N © %
NOOXT=NULWLTORTWO BV N ©
GSINYNGIISBS 3 N9
XTXTOMOOONNNNANN © ™~
RRRCRURCRCELEAEN SRS - =

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(2-(p-Tolylthio)phenyl)pyridine (3t)

Current Data Parameters

NAME spa40515
EXPNO 652
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150520
Time 19.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
A 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =:
Ni 1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300109 MHz
wbw EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

7.8 7.7 7.6 7.5 7.4 7.3 7. .1 ppm
L.J [ w%
915 910 815 810 715 710 615 610 515 5‘.0 415 4‘.0 3‘.5 3‘.0 2‘.5 2‘.0 1.5 1.0 ‘ppm
g RN 3
- ||| ~
1341
C{'H} NMR (100 MHz, CDCl3, 24 °C)
S3IN2SSIBBITIIED -
XYL ORNTANYIOHONRINMAN i
BOISINCEU =SS SO YN N
VIR 8
A
N
T
Me
1!‘90 130 1‘70 1&0 1‘50 1J¢0 1.‘?0 1‘20 1‘;0 1!‘)0 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm

Current Data Parameters
N,

IAME spa40515
EXPNO 653
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150520
Time 19.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 268
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 301.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

P1
PLW1
SFO1

9.25 usec
47.00000000 W
100.6228289 MHz

G2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
Sl 32768

SF 100.6127541 MHz
wbw EM

0

LB 1.00 Hz
[

PC 1.40
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2-(2-((4-Methoxyphenyl)thio)phenyl)pyridine (3u)

Current Data Parameters
N,

IAME spa40316
EXPNO 397
PROCNO 1
F2 - Acquisition Parameters
Date_ 16031
Time 17.20
N INSTRUM spect
| PROBHD 5 mm PABBO BB-
~N PULPROG zg30
S SOLVENT CDCI3
\©\ DS 2
OMe SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
T T T T T T T T T TE 299.1 K
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm D1 0.50000000 sec
TDO 1

SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300096 MHz
wbw EM

SSB 0

LB 0.30 Hz
‘ N GE 0

PC 1.00

T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

- ESENESEHEN PN o~
13 1
C{'H} NMR (100 MHz, CDCls, 24 °C)
N e
S PO HWBW O SWXOIDF T NW =
RISV JIJNANT 8
S
l/N
RO
‘OMe
1.(‘30 1‘80 1‘70 1(‘50 1‘50 1J¢0 1."30 150 1‘10 11‘70 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ppm‘
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2-(2-((4-Bromophenyl)thio)phenyl)pyridine (3v)

"H NMR (400 MHz, CDCl;, 24 °C)

ppm
[~ N D

8 3 2(3|3|

S S[a(S(S|S

- ||| e3| N

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Current Data Parameters
NAME

EXPNO 541
PROCNO 1

F2 - Acquisition Parameters
Date_ 15051

Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

bw 62.400 usec
DE 6.50 usec
TE .

D1 0.50000000 sec
TDO 1

NUC1

P1 15.70 usec
pPLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
N 65536

SF 400.1300100 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB

]
PC 1.00

Current Data Parameters

NAME cm
EXPNO 542
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150515
Time 19.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 6540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 300.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CHANNEL f2
waltz16
H
90.00 usec

7.75000000 W

0.23583999 W

0.19103000 W
400.1316005 MHz

PLW13
SFO2

F2 - Processing parameters
U 32768

SF 100.6127551 MHz
wbw EM

[

LB 1.00 Hz
[

PC 1.40

77



2-(2-((2-Fluorophenyl)thio)phenyl)pyridine (3w)

"H NMR (400 MHz, CDCl;, 24 °C

Current Data Parameters

NAME spa40515
EXPNO 586
PROCNO 1

F2 - Acquisition Parameters
Date_ 150518

Time 17.19

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51

bw 62.400 usec
DE 6.50 usec
TE 300.9 K

D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300130 MHz
wbw EM

0
LB 0.30 Hz
0

©
o
~ -
)
«
£
©w
N
-

8 33|5(8|S
S SRR
- -oo(v|N

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

162.900
160.440

L L |

ppm

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1.00

Current Data Parameters
N,

IAME spa40515
EXPNO 587
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150518
Time 17.21
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 256
DS
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S/ 32768

SF 100.6127624 MHz
wow EM

D
SSB 0
LB 1.00 Hz
GB [
PC 1.40
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2-(2-((2-Chlorophenyl)thio)phenyl)pyridine (3x)

"H NMR (400 MHz, CDCl;, 24 °C)

T T T T
9 8 7 6 5 4 3 2 1

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

089
051
102,
013,

3

878
129.357
128.102

SN

158.077

©
=
N
S
3

142.889
135.981
134.598
133.319
132.646
132.220

~
N
]
S
S
=

127.887

nw o
W=
N
NY
NN
-

149.176
129.
122.298

ppm

T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Current Data Parameters
NAME spa40615
EXPNO 284
PROCNO 1

F2 - Acquisition Parameters
Date_ 150611

Time 21.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
bw 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
1H
15.70 usec

PLW1 7.75000000 W
SFo1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300095 MHz
wbw EM

[

LB 0.30 Hz
[

PC 1.00

Current Data Parameters
NAMI

E spa40615
EXPNO 285
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150611
Time 21.36
INSTRUM spect

P
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

540

™D
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 299.4 K

D1 1.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1 =:
13C

9.25 usec
47.00000000 W
SFO1 100.6228289 MHz

= == CHANNEL f2 =
CPDPRG2 waltz16

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127565 MHz
wbw EM

D
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-(2-(Phenylthio)cyclohex-1-en-1-yl)pyridine (6a)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NA

spa50515
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150519
Time 17.17
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30
D 32768
SOLVENT CDCI3
A NS 32
| DS 2
Nia SWH 10000.000 Hz
FIDRES 0.305176 Hz
PhS AQ 1.6384500 sec
RG 31.24
bw 50.000 usec
DE 6.50 usec
TE 297.2 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1
500.1525008 MHz
1H
11.75 usec
15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500237 MHz
wbw EM
SSB
LB 0.30 Hz
L GB
PC 1.00
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
S o (NIN v (= =)
g ST g3 fg s
- || | | NN
1341 o
C{'H} NMR (100 MHz, CDCl;, 24 °C)
o BN M- ® S NS B No parameters
X QSO RROT R QR RS
g §989338¢€8s Snsd
- DI N NN N N ™M NN
A
L
N
PhS
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(5-(Phenylthio)-1,2,3,6-tetrahydro-[1,1'-biphenyl]-4-yl)pyridine (6¢)

-]
Z
=
=

400 MHz, CDCl3, 24 °C)

Current Data Parameters
NAME

m
EXPNO 535
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150718
Time 0.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
N SOLVENT CDCI3
NS 16
P2 DS 2
N SWH 8012.820 Hz
FIDRES 0.122266 Hz
PhS’ Ph AQ 4.0894966 sec
RG f
bw 62.400 usec
DE 6.50 usec
TE 5
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =
1H
15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S 65536
SF 400.1300559 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 .5 20 15 1.0 ppm
8 RN NN
< Q2T NN N A
- |||~ |-
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
SN 383238Y33IY DO N © Current Data Parameters
SANAANSARVRAMNH B ©S &N NAME cm
SOVANYYS VLSOO BN Bl EXPNO 533
CYTIONOOANNNNNNN 9 oo
\ \\\N//// \ / \ / F2 - Acquisition Parameters
Date_ 20150718
Time 0.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 16540
SOLVENT CDCI3
NS 156
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A AQ 0.3440820 sec
| RG 200.34
N bw 20.800 usec
DE 6.50 usec
TE 302.1 K
PhS Ph D1 1.00000000 sec
D11 0.03000000 sec
1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
C
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
SF 100.6127642 MHz
) wow EM
" SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T 1 PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(2-(Phenylthio)cyclopent-1-en-1-yl)pyridine (6d)

"H NMR (400

MHz, CDCl;, 24 °C)

Current Data Parameters
NAME

cm
EXPNO 634
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150720
Time 20.14
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30
D
SOLVENT CDCI3
NS
DS 2
N SWH 8012.820 Hz
| FIDRES 0.122266 Hz
= AQ 4.0894966 sec
N RG 88.51
bw 62.400 usec
PhS DE 6.50 usec
TE 298.9 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =
1H
15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S 65536
SF 400.1300095 MHz
wbw EM
SSB 0
LB 0.30 Hz
J GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 1 ppm
< EEINE S 8 (8
< NN N = = =
- o= o3| o o o~
13~ 1 °
C{'H} NMR (100 MHz, CDCl;, 24 °C)
S BR28SSTIRY © o 0 Current Data Parameters
ARSGwETanT9Y 3 S NAME cm
B oW YYMNOOS S = e N
LIoooooNNay g8 o ExPNe o T8
‘ \ \\\\/ //// \ / ‘ F2 - Acquisition Parameters
Date_ 20150722
Time 11.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 6540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
A DE 6.50 usec
| TE 303.4K
N D1 1.00000000 sec
D11 0.03000000 sec
PhS TDO 1
= CHANNEL f1
13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CHANNEL f2
waltz16
H
90.00 usec
7.75000000 W
0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
| 1 SF 100.6127603 MHz
wbw EM
" ' SSB 0
LB 1.00 Hz
GB
T T T T T T T T T T T T T T T T T T 1 PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(2-(Phenylthio)cyclohept-1-en-1-yl)pyridine (6e¢)

"H NMR (400 MHz, CDCl;, 24 °C)

7 248

%E
N NN
NN

.

\

PhS

N

9 6 5 4 3 1 ppm
g égﬁﬁ B8 |SgE
- ENESENEN o CHENEY
1341
C{'H} NMR (100 MHz, CDCls, 24 °C)
I $B3RJ883bY 28358
-~ SVCWUYS VO™ X M=o
® IIRRRIIIIV 88888
X
P
N
PhS
Al
1!‘90 1‘80 1‘70 1(‘7‘0 1‘50 1J¢0 1."30 1‘20 1“10 1(‘]0 5;0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm

Current Data Parameters
NAMI

spa40615
EXPNO 149
PROCNO 1
F2 - Acquisition Parameters
Date_ 150608
Time 17.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
D 65.
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51
bw 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
S 65536

SF 400.1300117 MHz
wobw EM

SSB

LB 0.30 Hz

GB

PC 1.00

Current Data Parameters

E spa40615
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters
Date_ 50608
Time 17.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

40
SOLVENT CDCI3
NS 2
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
Q 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
D11 0.03000000 sec
1

P1 9.25 usec
pPLW1 47.00000000 W
SFO1 100.6228289 MHz

H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz

SFO2

F2 - Processing parameters
S 32768

SF 100.6127593 MHz
wbw EM

SSB

LB 1.00 Hz

GB

PC 1.40
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(Z£)-2-(2-(Phenylthio)cyclooct-1-en-1-yl)pyridine (6f)

"H NMR (400 MHz, CDCl;, 24 °C)

DMOMOTOVITNOMNAIOONMNVDONVOITDIOTNT™ © MmO NN -
DO DIDIRNNNOCOLVIYINONTTEOOIOVLIINNNNT - NoOSoN NS
VBVOOVULLINNNNNNNNNNS S-S -® ™™= = NNBOSY ©Q
GO NNNNNNNNNNNNNNNNNNNNNNNNNNN NN NN N =

X
P
N
PhS
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
) o) ()N ) (o 3
S o (ol N| @ ®
S NN NN =
- | || N| [N ©
1341
C{'H} NMR (100 MHz, CDCl3, 24 °C)
S S3I3RIIBII onmaN®
N TXYRNEMONNYN LIBT3
g $958¥8BSIR Ssasss
I WN\Z2 N\28
X
P
N
PhS

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Current Data Parameters
N,

spa40615
EXPNO 35
PROCNO 1
F2 - Acquisition Parameters
Date_ 150603
Time 14.07
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2g30

™D 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 79.8
bw 62.400 usec
DE 6.50 usec
TE 301.7 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =

1H
15.70 usec

PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
l 65536
SF 400.1300123 MHz
wbw EmM
SsB 0
LB 0.30 Hz
]

GB
PC 1.00

Current Data Parameters
NAMI

IE spa40615
EXPNO 36
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150603
Time 14.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 6540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
D11

0.03000000 sec
1

1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

U H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
Sl 32768

SF 100.6127595 MHz
wbw EM

D
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-(2-(Phenylthio)-3,4-dihydronaphthalen-1-yl)pyridine (6g)

Current Data Parameters

NAME spa40615
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150603
Time 19.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
N FIDRES 0.122266 Hz
| AQ 4.0894966 sec
P RG 95.73
N ‘ bw 62.400 usec
DE 6.50 usec
PhS TE 302.3 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
1H
15.70 usec

PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters
SI 65536

SF 400.1300179 MHz
wbw EM

SSB 0

LB 0.30 Hz
. ; J_ ., GB 0

PC 1.00

T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.

o
N
@
g
o
=
]
=
o

ppm

S RN »SBINS (o
< R NEININN NN
- |03 |0d ||| = N| N
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
S r88 NSNS AN o~ Current Data Parameters
OISRV LGNSIRISHBES 83 NAME — spad0615
FI8E888RSINNNE8RN 3 o EXPNO 47
\\\x@\\ \ % \/ F2 - Acquisition Parameters
Date. 150603
Time 19.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
™D 16540
SOLVENT CDCI3
NS 256
D 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
X DE 6.50 usec
| TE 303.0 K
N D1 1.00000000 sec
D11 0.03000000 sec
PhS 1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
= == CHANNEL f2 =:
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127610 MHz
) M | wow EM
v SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T 1 PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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(Z£)-2-(1-(Naphthalen-1-yl)-2-(phenylthio)vinyl)pyridine (6h)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NAMI

spa40715
EXPNO 386
PROCNO 1
F2 - Acquisition Parameters
Date_ 150713
Time 20.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
A SOLVENT CcDCI3
‘ P NS 16
N DS 2
| SWH 8012.820 Hz
PhS FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =
1H
15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536

SF 400.1300134 MHz
wbw EM

SSB 0

LB 0.30 Hz
. GB 0

PC 1.00

T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

MINRIEINES
®OINIT OlN©
RIS
HESEHESENENES

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

1.000
2.08:
1.033
2.05
2.002
2.045\

S A5 SNSRI IRINESLR Current Data Parameters
ANERTSR88RTBRSIIOHSNSS NAME spad0715
NODOOTMHMMANODVOONOOOLMO
EIooEERoERYNNNNNNNANY ExXneo %
\\\“\\NW%/ F2 - Acquisition Parameters
Date_ 20150713
Time 21.04
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 29pg30
540

™D
SOLVENT CDCI3
NS 256

DS 4
N SWH 24038.461 Hz
| FIDRES 1.453353 Hz
P AQ 0.3440820 sec
N ‘ RG 200.34
bw 20.800 usec
PhS DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
== CHANNEL f1 ==
13C
P1 9.25 usec

PLW1 47.00000000 W

SFO1 100.6228289 MHz

waltz16

90.00 usec
7.75000000 W
0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI

32768
SF 100.6127557 MHz
wbow EM
SSB 0

LB 1.00 Hz
0

T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



(Z)-5-Methyl-2-(1-phenyl-2-(phenylthio)vinyl)pyridine (6i)

"H NMR (400 MHz, CDCl;, 24 °C)

6.861
2.359

Current Data Parameters

NAME spa40615
EXPNO 9

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150605

Time 15.52

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3
NS 16

N DS 2
\ SWH 8012.820 Hz
N/ FIDRES 0.122266 Hz
| AQ 4.0894966 sec
PhS RG 153.13
bw 62.400 usec
DE 6.50 usec
TE 302.7 K
D1 0.50000000 sec
TDO 1

P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz

F2 - Processing parameters

S 65536

SF 400.1300139 MHz
DW EM

wi
SSB 0
LB 0.30 Hz
Wi GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
g F*ff g éﬁﬁ )
S NEREIER S
- BN SRR ~
131 °
C{'H} NMR (100 MHz, CDCl3, 24 °C)
tERBR5R8ER3% 888 ] Gurrent Data Parametors
< spa.
SITS58533AIINKR « EXPNO 92
F2 - Acquisition Parameters
Date_ 20150605
Time 16.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
B FIDRES 1.453353 Hz
| AQ 0.3440820 sec
N/ RG 200.34
| bw 20.800 usec
PhS DE 6.50 usec
TE 303.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =:
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
=: == CHANNEL f2 =:
CPDPRG2 waltz16
NuUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127558 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(2-(p-Tolylthio)cyclohex-1-en-1-yl)pyridine (6j)

"H NMR (400 MHz, CDCl;, 24 °C)

DOMNVONIONOT-VDIONDIDIND
TYTTANNSISONOLITY T OND
R I R R R I e R R R N
NNNNNNNNNNNNNNNNNNN

ppm
oo 2] [72)

8 RIB8(F|S 28 &

S SlS|=3(S|e SISE| |8

- i P ) e PN o3| <

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

3 STIERIBITSEX @oOoo
6K S9OMSGNNONKN® R
8 S[T8858S e
N N R NN M ONNN

AD!
Me

Current Data Parameters

NAME NMR files
EXPNO 628
PROCNO 1

F2 - Acquisition Parameters
Date_ 170626

Time 10.27
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2g30

™ 65.
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 124.58

bw 62.400 usec
DE 6.50 usec
TE

294.4 K
D1 0.50000000 sec
0 1

SFO1

400.1320007 MHz
NUC1 H
P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S/ 65536

SF 400.1300098 MHz
wow EM

[

LB 0.30 Hz
[

PC 1.00

No parameters

T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20




2-(2-((4-methoxyphenyl)thio)cyclohex-1-en-1-yl)pyridine (6k)

Current Data Parameters
NAME NMR files

EXPNO 675
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170628
Time 16.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 655.
A SOLVENT CDCI3
L& NS 16
Z DS 2
s SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
OMe RG 108.26
bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters

SI 65536

SF 400.1300072 MHz
EM

wbw

SSB 0

LB 0.30 Hz
B GB 0

PC 1.00

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

1.000
1.075
1.097
2.348

087,
2.176
3.119
2.068
2.055
4.063

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

No parameters

_—160.564
~—159.076
——148.974
139.481
? 135.913
- 133.779
—131.013
125232
-123.817
121790
——114.486
55.407
__-31.662
~~30.902
__-23.752
22751
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2-(2-((4-Bromophenyl)thio)cyclohex-1-en-1-yl)pyridine (61)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
NAME NMR files
EXPNO 673
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170628
Time 16.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
I N PULPROG 2930

D 65536
SOLVENT coci3

s NS 16
DS 2
SWH 8012.820 Hz

Br FIDRES ~ 0.122266 Hz
A 4.0894966 sec
138.85

62.400 usec
6.50 usec

Q
RG
bw
DE
TE .
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NuC1 H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300079 MHz
wbw EM
SSB 0
LB 0.30 Hz
- GB 0

PC 1.00

T
9 8 7 6 5 4 3 2 1 ppm

)
=3
S}

1.000
038

3|5
Sie

2.101
2.064
4.038

'~
N
dINRIN
RGNS AN

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

No parameters

——160.308
_—149.075
144324
135.956
135.118
131.976
~~131.393
- 128.593
X~ 123.487
122.058
120.034

N

__31.869
T~-31.410
_—23.833
T~ 22.660

Y

2
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2-(2-((2-Fluorophenyl)thio)cyclohex-1-en-1-yl)pyridine (6m)

400 MHz, CDCl3, 24 °C)

640 =

—2.592

Current Data Parameters

NAME NMR files
EXPNO 596
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170624

Time 11.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

7D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 79.8

bw 62.400 usec
DE 6.50 usec

TE .

D1 0.50000000 sec
TDO 1

======== CHANNEL f{ ========
SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec
PLW1 7.75000000 W

Sl
SF
WD
SSB
LB
GB
PC
T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
N NN NN =S| =
~ A RNENGNES N| N A
1341
C{'H} NMR (100 MHz, CDCls, 24 °C)
DV MULITTTNOOINT-NDIOHN
IR8INZRISIBIIIIIRNT 85985
NSO ANLBNTIYIUBAINT-B W e ew
SRRII2IIJIXIIACE S5 &
O
E
N S R U1 R— -
15‘)0 1‘80 1‘70 1‘60 1‘50 1:‘40 1(‘30 11’0 1“10 1‘00 5;0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ppm

F2 - Processing parameters
65536

400.1300058 MHz
EM

0.30 Hz
1.00

No parameters
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2-(2-(Naphthalen-2-ylthio)cyclohex-1-en-1-yl)pyridine (6n)

"H NMR (400 MHz, CDCl;, 24 °C)

. VN

IAME NMR files

EXPNO 593
PROCNO 1
F2 - Acquisition Parameters
Date_ 170624
Time 11.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
i = D 655.

_N SOLVENT CDCI3

NS 16
s DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .
bw 62.400 usec
DE 6.50 usec
TE 5
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300151 MHz
wobw EM

D
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
915 910 815 810 715 710 615 6‘.0 515 5‘.0 4‘.5 4‘.0 3‘.5 3‘.0 2‘.5 2‘0 1‘5 1‘.0 ‘ppm
) NNl o (% N
~ || NN N| [N ~
1341
C{'H} NMR (100 MHz, CDCls, 24 °C)
YSESEIGEIRERERRLS $85% ropermeer
NN X ]
X
l 2N
o
IO b ' A AN g s it

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(2-(Pyridin-2-yl)phenyl)isoindoline-1,3-dione (4a)

Current Data Parameters
N.

IAME spa40615
EXPNO 559
PROCNO 1
F2 - Acquisition Parameters
Date_ 15062;
Time 19.18
INSTRUM spect
2,07 N0 PROBHD 5 mm PABBO BB-
< | PULPROG ngso
N SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 153.13
bw 62.400 usec
DE 6.50 usec
TE 302.9 K
T T T T T T T T T T D1 0.50000000 sec
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm TD 1

P1 15.70 usec
PLW1 7.75000000 W
SFo1 400.1320007 MHz

F2 - Processing parameters
S/ 65536

SF 400.1300090 MHz
DW EM
SsSB
LB 0.30 Hz
. n GB
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SIR(S(8IBIFIR| &
SIRISENINNNN
v | 03] v N v v
1341 o
C{'H} NMR (100 MHz, CDCl3, 24 °C)
RInsIsysszeese Current Data Parameters
NORNOEANBAROBROO ™ NAME spa40615
SIEIITIIIIILILNN EXPNO 560
Thhhhhhhhhhhhhh PROCNO 1

|

F2 - Acquisition Parameters

Date_ 20150622
Time 19.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 40
SOLVENT CDCI3
NS
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec

7 0NTO TE 303.0 K

N I D1 1.00000000 sec

N D11 0.03000000 sec
TDO 1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
=: == CHANNEL f2 =
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127581 MHz
WD EM
SsB
LB 1.00 Hz
GB
T T T T T PC 1.40

T T T
200 180 160

T T T
140 120 100 ppm
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2-(5-Methyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4b)

TONODONOITNTMOYTT"T"STANTNNOLDLOO=-NTTN N
IO A SN rFOONANSTORRIUORNNOOUEEYYOOANT © s
RVRIAINNNQROOORRNYNMHMOINNSQQQAIIN X
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNS ~N
N&Ww Current Data Parameters
NAME spa40815
EXPNO 668
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150826
Time_ .
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16
o DS 2
Z N"O SWH 8012.820 Hz
N FIDRES 0.122266 Hz
N AQ 4.0894966 sec
RG 108.26
Me bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
= = CHANNEL f1 =
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S 65536
SF 400.1300092 MHz
wbw EM
SSB 0
LB 0.30 Hz
) A GB )
PC 1.00
T \ \ T T T T T T
9 6 5 4 3 2 1 ppm
Qj%'\ g ﬁﬁﬁ g
QDN T MNSW =
S|S|S|S(s|s|S|S S
N N[N~ - ™

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

S RIS ISSIITIND > Current Data Parameters
Q QNoooNNIOTONSG e NAME spa40815
N NOOOWUYNSSOIWAT =
© BYITOHOOOOEOONNNN N EXPNO 669
‘ \ \\"\\\\\//// F2 - Acquisition Parameters
Date_ 20150826
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440820 sec
RG 200.34
bw 20.800 usec
O DE 6.50 usec
N TE 299.8 K
N D1 1.00000000 sec
D11 0.03000000 sec
Me TDO 1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
waltz16
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127628 MHz
| wow EM
W e SSB 0
LB 1.00 Hz
GB )
T T T T T T T T T  PC 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(4-Methyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4c)

"H NMR (400 MHz, CDCl;, 24 °C)

Y8REREEYBRRIS22 90888 8]
NhhelegherleeRNaRNNNT IR
NNNNNNNNNNNNNNNNNNNNNOOOO©®

NPt

2.377

21 e

Me

T T T T
9 8 7 6 5

4 3 2 1 ppm
aEi ]
A GHGHASASESENENEN ™
13 1
C{'H} NMR (100 MHz, CDCls, 24 °C)
D HMELOINTTNYTO®MOON
§ S8SSEZ2I8I8IRR 8
§ BIFFEIOSIINNNN s
| ANTSNeEE=
2\ 07y o
|
N
Me
L .
1‘1‘30 1‘80 1‘70 1(‘7‘0 1‘50 1110 1;0 12’0 1“10 1t‘70 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm

Current Data Parameters
N,

AME ssr40615
EXPNO 190
PROCNO 1
F2 - Acquisition Parameters
Date_ 150624
Time 21.33
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 95.73
bw 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ========
1H
15.70 usec

7.75000000 W
400.1320007 MHz

SFO1

F2 - Processing parameters
SI 65536

SF 400.1300413 MHz
wbw EM

0

LB 0.30 Hz
0

1.00

Current Data Parameters
N.

IAME ssr40615
EXPNO 191
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150624
Time 21.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
D11 0.03000000 sec

1

P1 9.25 usec
pPLW1 47.00000000 W
SFO1 100.6228289 MHz
======== CHANNEL 2 ===:
CPDPRG2 waltz16
uc2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S 32768

SF 100.6127632 MHz
wbw EM

D
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-(5-Methoxy-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4d)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40615
EXPNO 587
PROCNO 1
F2 - Acquisition Parameters
Date_ 150623
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
Z I O"N"0 FIDRES 0.122266 Hz
N AQ 4.0894966 sec
N RG 124.58
bw 62.400 usec
OMe DE 6.50 usec
TE 302.9
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ========
1H
15.70 usec
7.75000000 W

SFO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536

SF 400.1300093 MHz
wbw EM

SSsB 0
J LB 0.30 Hz
d ek O S GB 0
PC 1.00
T T T T T T T
9 6 5 4 3 2 1 ppm
Q)%mﬁﬁo% ()
SESEIERERENE X
SIS|S|w=(S|w~|S|S|S S
o - - o

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

EEPERS FEEFERRRE0 M c
R IR IBIRI8EIEHRIII S urrent Data Parameters
N SO SOYANSTSHaS®W < NAME spa40615
2 2[R JI2QRRRIJNCT 8 EXPNO 588
AN e Froave !
F2 - Acquisition Parameters
Date_ 20150623
Time 21.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
o A 0.3440820 sec
Z N0 RG 200.34
S bDw 20.800 usec
N DE 6.50 usec
TE 303.6 K
OMe D1 1.00000000 sec
D11 0.03000000 sec
1
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127597 MHz
h A i vow %G
" " ' ¥ SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T | PC 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



2-(5-(Methylthio)-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4e)

"H NMR (400 MHz, CDCl;, 24 °C)

2.520

2N 07N 0

SMe

4 3 2 1 ppm
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C{'H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters
N,

IAME spa40615
EXPNO 777
PROCNO 1

F2 - Acquisition Parameters
Date_ 150629

Time 15.01

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

D 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 124.58
bw 62.400 usec
DE 6.50 usec
TE 299.1 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ========
1H
15.70 usec
7.75000000 W

SFO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536

SF 400.1300093 MHz
wbw EM

]

LB 0.30 Hz
[

PC 1.00

Current Data Parameters

NAME spa40615
EXPNO 7

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150629

Time 15.09
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 29pg30

™D 16540
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 299.9 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f
NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
SFO1 100.6228289 MHz

======== CHANNEL f2 ===:
CPDPRG2 waltz16
NU: 1H

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S 32768

SF 100.6127614 MHz
wbw EM

D
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-(4-Bromo-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4f)

9 8 7 6 5 4 3 2 1
S DO
S[B[BIRISIR]5|?
I NN A
ERSEHEHENS EEEN

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

149.496
140.263
137.057
134.294
133.657
132.601
132.106
131.713
128.884

123.816

)
R
b
©
N
S

122.923
122.733

—167.427
155.701

N
&

ppm

Current Data Parameters
NAME

EXPNO 588
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150719

Time 10.49

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zg30
™D 65536
SOLVENT CcDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

bw 62.400 usec
DE 6.50 usec
TE .

D1 0.50000000 sec
TDO 1

= CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
S 65536
SF 400.1300387 MHz
wbw EmM

0

LB 0.30 Hz
0

PC 1.00

Current Data Parameters
NAME

m
EXPNO 589
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150719

Time 10.51
INSTRUM spect

P
PROBHD 5 mm PABBO BB-
PULPROG 29pg30

540

™D 16
SOLVENT CDCI3
NS 208

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 302.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1

13C

P1 9.25 usec

PLW1 47.00000000 W
SFO1 100.6228289 MHz

waltz16
1H

90.00 usec
7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768

SF 100.6127559 MHz
wbow EM

0

LB 1.00 Hz
0

,PC 1.40

T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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2-(5-Fluoro-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4g)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40815
EXPNO 162
PROCNO 1
F2 - Acquisition Parameters
Date_ 0150806
Time 23.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65.
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
z | o”n"0 FIDRES 0.122266 Hz
N AQ 4.0894966 sec
N RG 169.77
bw 62.400 usec
F DE 6.50 usec
TE 298.9 K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536
SF 400.1300079 MHz
wbw EM
SSB
J\ LB 0.30 Hz
W | ] VAN o GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

000

M o|©
Nm%l\‘—

BEEER
R RN B R P P

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

2.051
2.065
1.030,

BB NYEese898388y83y:
BEINISEIR33ARRERIRGIS Current Data Parameters
N -OogOYYFYASTETETGdONNNNGS S N. spa40815
B R R R G CREARE AR AR SRR NS

ST\ = PROCNO 1

F2 - Acquisition Parameters

Date_ 20150805
Time 21.49
INSTRUM spect

P
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
540

D 16:
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440820 sec
RG 200.34
2N 000 bDw 20.800 usec
| DE 6.50 usec
\N TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec

PLW1 47.00000000 W
SFO1 100.6228289 MHz

= CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 H
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
S/ 32768

SF 100.6127575 MHz
D EM

[
LB 1.00 Hz
0

T T T T T T T T T T T T T T T T T T T \Pc 1.40
190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 ppm



2-(5-Ethoxy-4-fluoro-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4h)

'"H NMR

7.834
7.827
7.826

N
~N
N

7 733
7.728
7.727
7.720
7.719
7.630
7.627
7.611
7.607
7.592
7.588
7.492
7.463
7.402
7.400
7.382
7.380
7.056

e pERRES e SR

(400 MHz, CDCl3, 24 °C)

7.054
7.044
7.042
7.038
7.035
7.026
7.023
6.978
6.959
4.192
4.174
4.157
4.139

Current Data Parameters

NAME spa40815
EXPNO 236
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150808
Time 14.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
Z | 0”N"0 FIDRES 0.122266 Hz
X AQ 4.0894966 sec
N RG 138.85
bw 62.400 usec
OEt DE 6.50 usec
F TE 298.2 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300093 MHz
wbw EM
SSB 0
LB 0.30 Hz
U SN GB
PC 1.00
\ T T T T T T T
7 6 5 4 3 2 1 ppm
8 Ff) 3RER)E v %
S bl e N NN = S
S EHEHES B PN IR o o
13 1
C{'H} NMR (100 MHz, CDCls, 24 °C)
SBRYITBIEINIIRITSIRSIS ~ © Current Data Parameters
ANAYIINQRIANTONNNIONI=QOM > ° NAME spa40815
NUMEONNOYNTE-UUSNNNNG « N EXPNO 237
RRRRAIIIRARRAJIIIIIEER 3 3 PROCNO 1
\\“‘\\v\\ \\\\/ ////n/ F2 - Acquisition Parameters
Date_ 015080
Time 15.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
20 N0 DE 6.50 usec
< TE 299.0 K
N D1 1.00000000 sec
D11 0.03000000 sec
OEt TDO 1
F CHANNEL f1 =
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
= == CHANNEL f2 =:
CPDPRG2 waltz16
NUC2 H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127580 MHz
WA o L ="
SsB
LB 1.00 Hz
GB
T T T T T T T T T T pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

100



2-(5-Acetyl-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (4i)

"H NMR (400 MHz, CDCl;, 24 °C)

P R I R S N I I S o
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C{'H} NMR (100 MHz, CDCl3, 24 °C)
~N 3 DO NONT-ONNNODON
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T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Current Data Parameters
NA

ME spa40915
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150903
Time 23.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
bw 62.400 usec
DE 6.50 usec
TE 296.1 K
D1 0.50000000 sec
TDO 1

P1 15.70 usec

PLW1
SFO1

7.75000000 W
400.1320007 MHz

F2 - Processing parameters

U 65536
SF 400.1300094 MHz
wbw EM

SSB 0

LB 0.30 Hz
GB [

PC 1.00

Current Data Parameters

NAME spa40915
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150905

Time 12.55
INSTRUM spect

P
PROBHD 5 mm PABBO BB-

PULPROG zgpg30
D 40
SOLVENT CDCI3
NS 97

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 298.7 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
13C

9.25 usec

47.00000000 W
SFO1 100.6228289 MHz
=: == CHANNEL f2
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127574 MHz
wbw EM

[

LB 1.00 Hz
0

1.40
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3-(1,3-Dioxoisoindolin-2-yl)-4-(pyridin-2-yl)phenyl acetate (4j)

2.328

207 N0
T T T T T T T 1 \I
N [e]
7.9 7.8 7.7 7.6 1.5 7.4 1.3 .2 7.1 ppm P
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C{'H} NMR (100 MHz, CDCl3, 24 °C)
SOV LYTOONLONNOS D
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SNOCEONOYNTETGBoNNNN N
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/IONO
N [0}
OJ\Me
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
N,

IAME spa40116
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 160103
Time 16.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
bw 62.400 usec
DE 6.50 usec
TE 5
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
1H
15.70 usec

PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S 65536

SF 400.1300065 MHz
wD EM

SSB

LB 0.30 Hz

0
PC 1.00

Current Data Parameters
IAME spa40116
116

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20160115

Time 0.05
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

™D 16540

SOLVENT CDCI3

NS 84

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440820 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 298.7 K

D1 1.00000000 sec

D11 0.03000000 sec
1

P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
=: CHANNEL f2 =
CPDPRG2 waltz16
NUC2 1H

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127572 MHz
wD EM

SSB

LB 1.00 Hz

GB

PC 1.40
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3-(1,3-Dioxoisoindolin-2-yl)-4-(pyridin-2-yl)phenyl dimethylcarbamate (4Kk)

"H NMR (400 MHz, CDCl;, 24 °C)

BRI RS IR8SRIN333I8IIRIRERS °R
NVRRAINNQOOOLOINYIYMMNNNSSQQ hrlisd
ONNNNNNNNNNNNNNNNNNNNNNNN ™M™
k\‘w\ /"/%/’"%J \/ Current Data Parameters
NAME spa40516
EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date_ 20160503
Time 21.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16
Z07NT0 DS 2
< SWH 8012.820 Hz
N 0 FIDRES 0.122266 Hz
A Re  “leerrosee
O NMez bw 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300079 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
o 8 7 6 5 4 3 2 1 ppm
ey =
SINNNENENERIN SIS
PN AR ™™
1 1
3C{'H} NMR (100 MHz, CDCl;, 24 °C)
No parameters
28 SRYI558383¥3358 )
NONSMIOA = SINNONT 23
NeYaNogowYaroooaaNaN ®Q
R i
120 e
<)
N (o}
OJLNMeg

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(2-(3-Methylpyridin-2-yl)phenyl)isoindoline-1,3-dione (41)

1
H NMR (400 MHz, CDCl3, 24 °C)
$93R2RBIII NS P i R T R R 2
NNNNOOOOOW LLLLLLYTITTTITTITITTTONOO O el
NNNNNNNNNN NNNNNNNNNNNNNNNNGOCOGGSSOS ~N
Current Data Parameters
NAME spa40615
EXPNO 49
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150627
Time 18.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
ZSNOTNTO AQ 4.0894966 sec
T T T T T T T T T 1 S RG 138.85
7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 ppm bw 62.400 usec
Me DE 6.50 usec
TE 298.8 K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
| 65536
SF 400.1300094 MHz
wbw EmM
SsB
LB 0.30 Hz
N \4 GB
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
ng/ﬁ o 2‘%(3 g
SIS |S|N|v[w[S S
v o N )
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
® YLV LOYIIOVOVOOT-Y
§ §YEBREIaRRENER 3 R Date pranetrs
& FEI33IIISSAINAN @ EXPNO 750
SN e
F2 - Acquisition Parameters
Date_ 20150627
Time 18.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 40
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
A N0 DE 6.50 usec
TE 299.6 K
S D1 1.00000000 sec
D11 0.03000000 sec
Me TDO 1
CHANNEL f1 =
13C
9.25 usec
47.00000000 W
SFO1 100.6228289 MHz
=: == CHANNEL f2
CPDPRG2 waltz16
NUC2
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
SF 100.6127595 MHz
WA A A 1 EM
SsB
LB 1.00 Hz
GB
T T T T T T T 1 PC 1.40

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80
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2-(2-(4-Methylpyridin-2-yl)phenyl)isoindoline-1,3-dione (4m)

"H NMR (400 MHz, CDCl;, 24 °C)

SRR R R LR RE R R T g
“TOWOONNNNOLOLLLLITIETM®®O O ~N
SNNNNNNNNNNNNNNNNNNG®© ~N
\N\%%/ Current Data Parameters
NAME cm
EXPNO 754
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150724
Time 1.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
Me SWH 8012.820 Hz
FIDRES 0.122266 Hz
Z 07 N0 AQ 4.0894966 sec
< RG 138.85
N bw 62.400 usec
DE 6.50 usec
TE 303.7 K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536
SF 400.1300098 MHz
wbw EM
SSB 0
N LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
S3[5[8l8]]] |8 IN
RNNENNENIN S
RIIE RN RIS ~
13~ 1 °
C{'H} NMR (100 MHz, CDCl;, 24 °C)
M TOOMLOBVNNDNDIVD
S NRRIJSSIINIBRIR 14 Current Data Parameters
% S3ISIINSERRRRR 3 e o
I I R R AR RN ~
‘ \\\‘\\'\\ W/ PROCNO 1
F2 - Acquisition Parameters
Date_ 20150724
Time 1.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 40
SOLVENT CcDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
Me AQ 0.3440820 sec
RG 200.34
2N, 07y 0 bw 20.800 usec
| DE 6.50 usec
\N TE 304.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ==:
13C
P1 9.25 usec
PLW1 47.00000000 W
SFoO1 100.6228289 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
SF 100.6127587 MHz
wbw EM
WA A $s8' o
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(2-(Isoquinolin-1-yl)phenyl)isoindoline-1,3-dione (4n)

"H NMR (400 MHz, CDCl;, 24 °C)

8.362
8.348
8.005
7.984
7.752
7.732
7.707
7.703
7.689
7.685
7.665
7.650
7.646
7.627
7.608
7.591
7.570
7.533
7.529
7.513
7.492
7.485
7.471

SRR e

Z>NOTNTO

.

Current Data Parameters
N,

ME spa40815
EXPNO 739
PROCNO 1
F2 - Acquisition Parameters
Date_ 150829
Time 11.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85
bw 62.400 usec
DE 6.50 usec
TE .

D1 0.50000000 sec
TDO 1
= CHANNEL f1 =

1H
15.70 usec
PLW1 7.75000000 W
SFoO1 400.1320007 MHz
F2 - Processing parameters
S/ 65536

SF 400.1300094 MHz
wbw EM

0.30 Hz
0
PC 1.00

©
o
~
o
o
LN
©w
N

S o(o(w|m
S (|~ |©
SRR
- ~|Mm|©|m

BC{'H} NMR

~
[

00 MHz, CDCl3, 24 °C)

157.776
141.985
137.657
136.529
133.946

SF8585385
KEehShToN
PSS I OBN
OOOONNNN
PR AR AR

126.789
123.437
120.105

-
N
)
o
N
-

N e

__~167.048

Z>NOT N0

ppm

Current Data Parameters
NAME spa40815
EXPNO 740
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150829

Time 11.18

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 16540

SOLVENT CDCI3

NS 256

DS

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440820 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 297.6 K

D1 1.00000000 sec

D11 0.03000000 sec
1

P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

= == CHANNEL f2 =
CPDPRG2 waltz16
NUC2

PCPD2 90.00 usec

PLW2 7.75000000 W
0.23583999 W
0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
wD EM

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

SSB 0
LB 1.00 Hz
GB 0

| PC 1.40
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2-(2-(3,5-Dimethyl-1H-pyrazol-1-yl)phenyl)isoindoline-1,3-dione (40)

"H NMR (400 MHz, CDCl;, 24 °C)

o N
© w
N N
~ -
‘ ‘ Current Data Parameters
NAME cl
EXPNO 740
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150723
Time 20.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
Me FIDRES 0.122266 Hz
<NO7 N0 AQ 4.0894966 sec
N\ "\‘ RG 169.77
bw 62.400 usec
Mo DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
1H
15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
U 65536
SF 400.1300094 MHz
wbw EM
SSB 0
LB 0.30 Hz
i ) S GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
3 I2|8 8 N
SIS S S S
ESESEHES -~ ~ ™
BC{'H} NMR (100 MH °
z, CDCl3, 24 °C)
3 R R ] oo
3 383383INII i 8] Current Data Parameters
g gSEISIENT € Ss AP .
< SIRIARISSL 3 LR E)’;Z’é?vo 7411
‘ ‘ \\\\ N/// ‘ \ / F2 - Acquisition Parameters
Date. 150723
Time 20.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CcDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440820 sec
RG 200.34
bw 20.800 usec
Me DE 6.50 usec
~NOT N0 TE 303.8 K
\ D1 1.00000000 sec
NN D11 0.03000000 sec
Me
P1 9.25 usec
PLW1  47.00000000 W
SFO1 100.6228289 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S 32768
SF 100.6127559 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(6-(Pyridin-2-yl)cyclohex-1-en-1-yl)isoindoline-1,3-dione (4p)

"H NMR (400 MHz, CDCl;, 24 °C)

—2.676
—2.391
—1.905

Current Data Parameters
N,

JAME spa40516
EXPNO 379
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160510
Time 20.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65.

SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz

Z oiNio AQ 4.0894966 sec
| RG 169.77
SN bw 62.400 usec
DE 6.50 usec
TE 296.3 K

D1 0.50000000 sec

TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
S 65536

SF 400.1300108 MHz
wbw EM

SSB 0

LB 0.30 Hz

GB [

PC 1.00

No parameters

82 3 85333388 cang
¥ v & ANO-NYON ©n Oy
N o S SOMANNONT N9 M
¥ R I Q22288 Q BN
AN, 07\ o
|
N
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(6-(Pyridin-2-yl)cyclohex-1-en-1-yl)isoindoline-1,3-dione (7)

"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters
N,

AME spa40616
EXPNO 509
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160618
Time 18.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3
NS 16

DS 2
o] SWH 8012.820 Hz
)L FIDRES 0.122266 Hz
Xy HN” “Ph AQ 4.0894966 sec
| RG 200.34
N bw 62.400 usec
DE 6.50 usec
TE 294.6 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =:
400.1320007 MHz
1H
15.70 usec

7.75000000 W

F2 - Processing parameters
S 65536

SF 400.1300097 MHz
EM

wbw

SSB 0

LB 0.30 Hz
U . . GB o0

PC 1.00
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
g S E RN
- = N N
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
N
S BISTYSSRINAIINY
[RRSSSS\ppeety
(o]
A HN)kPh
»
N
1.<‘)0 1‘80 1;0 1‘60 1‘50 14‘10 1‘30 11’0 1“10 1‘00 5;0 8‘0 7‘0 (;0 5‘0 4‘0 3‘0 2‘0 ‘ppm‘
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2-(2,6-Bis(phenylthio)phenyl)pyridine (3')

"H NMR (400 MHz, CDCl;, 24 °C)

8.712
8.702
7.722
7.719
7.707
7.704
7.691
7.689
7.359
7.343
7.326
7.323
7.310
7.290
7.287
7.274
7.259
7.243
7.233
7.229
7.101
7.085
7.012
6.996

|
|

Current Data Parameters
NA

spa50616
EXPNO 169
PROCNO 1
F2 - Acquisition Parameters
Date_ 16061
Time 18.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
) sph SOLVENT cDei3
Pz NS 32
N D: 2
SWH 10000.000 Hz
PhS FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG E
bw 50.000 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
======== CHANNEL f{ ========
SFO1 500.1525008 MHz
NuC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S 65536
SF 500.1500239 MHz
wbw EmM
U SSB 0
i LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
I NN
S BRI
S S|=|S|S|S
- |~ \‘: - o
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
VOWMINNOT-©O©®LN No parameters
DYITITTANBOOLEINNG
QUANTORONNTNTN
NOONOYNDD®ONLN
RII2Q2IJIJIIXY
‘ ~ SPh
P
N
PhS
- ‘ ‘ ‘
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2-(3-(Phenylthio)-2-(pyridin-2-yl)phenyl)isoindoline-1,3-dione (8)

"H NMR (400 MHz, CDCl;, 24 °C)

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

167.182
155.163
149.303
139.929
138.657
135.832
134.433
134.194
133.080
131.843
131.406
131.226
129.548

-
v
S
o
N
=

127.696
125.506
123.703
123.662
122.586

[
|

2 070

PhS

ppm

T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Current Data Parameters
N.

IAME spa41015
EXPNO 367
PROCNO 1
F2 - Acquisition Parameters
Date_ 015101
Time 15.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 299.1 K
D1 0.50000000 sec
TDO 1

P1 15.70 usec
7.75000000 W
400.1320007 MHz

SFO1
F2 - Processing parameters
U 65536

5.
SF 400.1300089 MHz
wbw EM

[

LB 0.30 Hz
[

PC 1.00

Current Data Parameters

NAME spa41015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151019
Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 40
SOLVENT CDCI3
NS 56
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1

13C
P1 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

waltz16

H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz

PLW13
SFO2

F2 - Processing parameters
SI 32768

SF 100.6127551 MHz
wbw EM

0

LB 1.00 Hz
0

PC 1.40
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2-(Pyridin-2-yl)aniline (9a)

"H NMR (400 MHz, CDCl;, 24 °C)

7.757
7.753
7.752
7.738
7.733
7.662
7.659
7.644
7.641
7.639
7.525
7.521
7.505
7.501
7.197
7.193
7.188
7.186
7.179
7.176
7.173
7.170
7.167
7.158
7.155
6.810
6.807
6.792
6.791
6.789
6.774
6.754
6.751

|
|

7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm

1,15 A I I

T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

1.000
102
1.034
034
2.030
2.018

BC{'H} NMR (100 MHz, CDCl;, 24 °C)

129.533
122.385
122.351
121.069

o
©
N
N
-
-

——159.571
_—147.982
T~ 146.645
__-137.017
130.012
117.319

L
L
X

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Current Data Parameters
N,

AME spa40715
EXPNO 946
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150730
Time 1.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 153.13
bw 62.400 usec
DE 6.50 usec
TE 299.3 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1 =:
1H
15.70 usec

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
U 65536

SF 400.1300095 MHz
wbw EM

0

LB 0.30 Hz
0

PC 1.00

Current Data Parameters

NAME spa40715
EXPNO 947
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150730
Time B
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

9.25 usec

P1
PLW1 47.00000000 W
SFO1 100.6228289 MHz

waltz16

1H
90.00 usec
7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768

SF 100.6127579 MHz
w EM

wD

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

112



4-Methyl-2-(pyridin-2-yl)aniline (9b)

"H NMR (500 MHz, CDCl;, 24 °C)

3
N~
N

TONDOONTVOTLLANOTOYIT-NIT-IT-OVOWNN©® ©
CODOULITMHMNALNETENNOCOOLLITEOIDIDO ® v S
GONNNRNNNOOMMEr"T " rerrrTrerr0000OONO©Wn ]
GONNNNNNNNNNNNNNNNNNNNNG GGG OW ~

B N e

Current Data Parameters
N.

IAME NMR files
EXPNO 58
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171212
Time 15.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CcDCI3
X NH, NS 32
- DS 2
N SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 64
Me bw 50.000 usec
DE 6.50 usec
TE 297.3 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ========
SFO1 500.1525008 MHz
NuC1 1H
P1 12.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S 65536
SF 500.1500119 MHz
wbw EM
¢ JLJL A SsB 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
8 SESERIR 3 8
S NSISERIE] S S
- BRSNS N o~
13 1
C{'H} NMR (125 MHz, CDCl;, 24 °C)
No parameters
S 38338385383 ®
© Seahaxn©now b4
2 S$ISSISINSE s
- AR R S NN NN N
I A NH,
P
N
Me
m " w R " L " "
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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5-(Methylthio)-2-(pyridin-2-yl)aniline (9¢)

5.899
2.483

Current Data Parameters
N,

IAME NMR files
EXPNO 257
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171210
Time 23.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
N NH FIDRES 0.122266 Hz
| 2 AQ 4.0894966 sec
N/ RG 153.13
bw 62.400 usec
SMe ?E 6.50 usec
D1 0.50000000 sec
T T T T T T T T T T TDO 1
7.7 7.6 7.5 7.4 7.3 7.2 ppm 6.65 ppm = CHANNEL ff ======—
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300096 MHz
WD EmM
SSB
LB 0.30 Hz
L_,_J\ I GB
PC 1.00
T T T T T T T T
9 8 7 6 5 4 3 2 ppm
S (X[ (N N(™ © g
- SHESENIES - o~ ~
1341 o
C{'H} NMR (100 MHz, CDCls, 24 °C)
No parameters
=) T YD OTmAa-N
3 8288 8RREYS 8
o NNS® SxrgSowny N
v T XTMH” NNANYT == w
Y O RSEERY mwwwww- -
I N NH,
Z
N
SMe
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 m
PP
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2-(2,4-Dimethyl-1H-imidazol-1-yl)aniline (9d)

"H NMR (400 MHz, CDCl;, 24 °C)

gN3NgoaNge ¢ g8
NN @ N =
NNNNNOOOOW ™ NN
NV |/
T T T T T T T T
9 8 7 6 5 4 2 1 ppm
S
SIS|S S S SIS
|| - o~ o303
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
g 98 gRE=¢e 4
NN

——13.745
—11.621

Current Data Parameters
NAME NMR files

EXPNO 248
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171210

Time 2.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3

NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 153.13

bw 62.400 usec

DE 6.50 usec

TE .

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 =======:
SFO1 400.1320007 MHz
NuC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S/ 65536

SF 400.1300104 MHz
wbw EM

0

LB 0.30 Hz
0

PC 1.00

No parameters

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

T
90

T
80
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Palladacycle (A)

"H NMR (400 MHz, CDCl;, 24 °C)

7.391
7.387
7.371
7.368
7.352
7.348
7.093
7.073
6.929
6.925
6.910
6.907
6.879
6.874
6.868
6.862
6.857
6.849
6.844
6.832
6.828
6.823
6.810
6.806
6.792
6.788
6.469
6.466
6.455
6.451
6.447
6.436
6.433

%

2.267

7
N
N X
Pd?c}(2
Ac
T T T T T T T T T
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm
T T T T T T T
9 8 7 6 5 4 1 ppm
o~ o [aNfes| | <
13 1
C{'H} NMR (100 MHz, CDCls, 24 °C)
T S 8r-8R3583%s5 °
* i} SNLYWLWavANWY 5
s S S8ISSIRINNE 5
(R RN Y2 ]

Current Data Parameters
NAME

m
EXPNO 160
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171205
Time 20.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
SOLVENT CcDCI3
NS 1
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 0.50000000 sec
TDO 1

SFO1 400.1320007 MHz
NucC1 H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
l 65536
SF 400.1300098 MHz
wbw EM
]
LB 0.30 Hz
]
PC 1.00

No parameters

T T T T T T
200 180 160 140 120 100

0 ppm
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