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1. General Comments:

All reactions were carried out under an atmosphere of dry nitrogen using reaction tubes. Dry 1,2-DCE
was prepared by distilling over CaH, and stored over using molecular sieves 4A under N, atmosphere.
[Rh2(OACc)4], [Rha(Oct)s], [Rha(DOSP)4] and [Rhy(TBSP)4] were obtained from Aldrich and they were
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.

It is important to note that purity of both triazoles and dienophiles significantly affect the reactions.

2. Analytical Methods:

NMR data were recorded on 400 and 500 MHz spectrometers. °C and 'H NMR spectra were
referenced to signals of deutero solvents and residual protonated solvents, respectively. Infrared spectra
were recorded on a Thermo Nicolet iS10 FT spectrometer. HRMS were recorded by electron spry
ionization (ESI) method on a Q-TOF Micro with lock spray source. Melting points are corrected. The
crystal data were collected and integrated using a Bruker Axs kappa apex2 CCD diffractometer, with

graphite monochromated Mo-Ka radiation.



3. General procedure for the synthesis of thio-tethered N-sulfonyl-1,2,3-triazoles
1!

SH S N % /
EtsN N CuTc Ri
N 2 S
I/ P Et,0, 0 °C - t, 2h | R-N, Toluene W:\
%
R1 = B R1/ rt, 4 h . Ne MR

Step-1: To the mixture of propargyl bromide (0.95 mL, 10.74 mmol, 1.1 equiv) and triethylamine (2.71
mL, 19.54 mmol, 2 equiv) in Et;O (15 mL) at 0 °C, aryl thiols (9.77 mmol, 1 equiv) was added
dropwise over 5 min. The reaction mixture was stirred at 0 °C for 15 minutes then warmed to room
temperature and stirred for 2 h. The progress of the reaction was monitored by TLC analysis. After the
completion of the reaction, the reaction mixture was quenched with H,O (10 mL), extracted with
diethyl ether (2 x 15 mL) and the organic layer was washed with 10% NaOH (2 x 10 mL). The organic
layer was dried over (Na,SQO,), filtered and the solvent was removed under reduced pressure. The
resultant aryl propargyl sulfide was used in the next step without further purification.

Step-2: To a stirred solution of crude aryl propargyl sulfide (1 equiv) and CuTc (0.1 equiv) in toluene
(15 mL), sulfonyl azide (1 equiv) was added at room temperature under N, atmosphere. The resulting
solution was stirred for 4 h and monitored by TLC analysis. After the completion of the reaction, the
reaction mixture was quenched with saturated NH4Cl solution (25 mL), extracted with EtOAc (2 x 25
mL) and dried over (Na,SO,). Evaporation of solvent under reduced pressure followed by purification

by column chromatography afforded the thio-tethered N-sulfonyl-1,2,3-triazoles 1 in good yieldss.

4-((Phenylthio)methyl)-1-tosyl-1,2,3-triazole (1a) :

PhS/»_\

Noy N=Ts

According to the general procedure the product was isolated in 90% yield using the mixture of ethyl

acetate/hexanes (1:9) as an eluent for column chromatography.

' J. Raushel, V. V. Fokin, Org. Lett. 2010, 12, 4952,



mp: 95-97 °C.

FTIR (KBr): 3128, 3085, 2981, 1641, 1582, 1549, 1479, 1434, 1390, 1368, 1304, 1233, 1191, 1171,
1087, 1008, 968, 807, 743, 670, 577, 537 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.90 (d, 2H, J = 8.5 Hz), 7.81 (s, 1H), 7.36 (d, 2H, J = 8.1 Hz),
7.28-7.20 (m, 5H), 4.17 (s, 2H), 2.45 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 147.3, 145.1, 134.6, 133.1, 130.5, 130.4, 129.2, 128.7,
127.2,121.9,28.9, 21.9.

HRMS: calcd.for Ci16H15sN3O,S,+H: 346.0678; found: 346.0679.

1- (Phenylsulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1b) :
PhS

}?N\sozph
According to the general procedure the product was isolated in 83% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.
mp: 68-70 °C.
FTIR (KBr): 3152, 3056, 2985, 1583, 1479, 1446, 1396, 1310, 1265, 1195, 1090, 1011, 971, 895, 736,
706, 625, 592, 563 cm™.
'H NMR (400 MHz, CDCl;, 24 °C): & 8.04-8.01 (m, 2H), 7.83 (s, 1H), 7.74-7.70 (m, 1H), 7.60-7.56 (m,
2H), 7.28-7.20 (m, 5H), 4.18 (s, 2H),
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 145.2, 136.2, 135.7, 134.5, 130.5, 129.9, 129.2, 128.6,
127.2,122.0, 28.9.

HRMS: calcd.for C1sH13N30,S,+H: 332.0522; found: 332.0527.



1-((4-Fluorophenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1c¢) :

PhS/»_\
N. NooP
N \\
F

According to the general procedure the product was isolated in 70% yield using the mixture of ethyl

@)

acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 94-96 °C.

FTIR (KBr): 3153, 3062, 2926, 1588, 1491, 1398, 1264, 1192, 1090, 1011, 970, 837, 750, 679, 582,
539 cm™.

'H NMR (400 MHz, CDCls, 24 °C): & 8.08-8.04 (m, 2H), 7.83 (s, 1H), 7.29-7.20 (m, 7H), 4.18 (s, 2H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 167.0 (d, J=261.1 Hz), 145.3, 134.5, 132.1, 131.8 (d, J =
10.1 Hz), 130.4, 129.2, 129.2, 127.2,121.9, 117.5 (d, J= 23.2 Hz), 28.8.

HRMS: calcd.for CisH1,N3O,FS,+H: 350.0428; found: 350.0430.

1-((4-Chlorophenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1d) :

According to the general procedure the product was isolated in 70% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 114-116 °C.

FTIR (KBr): 3131, 3091, 1579, 1476, 1437, 1398, 1369, 1308, 1274, 1262, 1239, 1191, 1090, 1011,
970, 823, 748, 690, 640, 610, 571 cm ™"

'H NMR (400 MHz, CDCls, 24 °C): & 7.95 (d, 2H, J = 8.7 Hz), 7.82 (s, 1H), 7.54 (d, 2H, J = 8.7 Hz),
7.28-7.20 (m, 5H), 4.18 (s, 2H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 145.4, 142.9, 134.6, 134.5, 130.4, 130.3, 130.0, 129.2,

127.2, 122.0, 28.9.



HRMS: calcd.for C15sH,CIN;0,S,+H: 366.0132; found: 366.0138.

1-((4-Methoxyphenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1e) :

According to the general procedure the product was isolated in 72% yield using the mixture of ethyl
acetate/hexanes (12:88) as an eluent for column chromatography.

mp: 93-95 °C.

FTIR (KBr): 3148, 3059, 2978, 2942, 2843, 1591, 1497, 1391, 1310, 1269, 1195, 1170, 1092, 1015,
975, 835, 805, 743, 678, 583, 552 cm ™.

'H NMR (400 MHz, CDCls, 24 °C): § 7.96 (d, 2H, J = 9.1 Hz), 7.81 (s, 1H), 7.28-7.20 (m, 5H), 7.00 (d,
2H, J=9.1 Hz), 4.17 (s, 2H), 3.88 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 165.4, 145.0, 134.6, 131.2, 130.3, 129.2, 127.1, 127.0,
121.8, 115.1, 56.0, 28.9.

HRMS: calcd.for C16H15sN3O3S,+H: 362.0628; found: 362.0633.

4-((p-Tolylthio)methyl)-1-tosyl-1,2,3-triazole (1f) :

s

N N~Ts

According to the general procedure the product was isolated in 68% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 101-103 °C.

FTIR (KBr): 3150, 3055, 2983, 2924, 1594, 1493, 1395, 1307, 1264, 1192, 1181, 1091, 1011, 972, 809,

747,701, 671, 583, 541 cm ™.



'H NMR (500 MHz, CDCl;, 24 °C): § 7.91 (d, 2H, J = 8.4 Hz), 7.78 (s, 1H), 7.36 (d, 2H, J = 7.9 Hz),
7.16 (d, 2H, J = 8.2 Hz), 7.04 (d, 2H, J = 7.9 Hz), 4.11 (s, 2H), 2.45 (s, 3H), 2.31 (s, 3H).
BC{'H} NMR (125 MHz, CDCl;, 24 °C): § 147.3, 145.3, 137.5, 133.2, 131.3, 130.8, 130.5, 130.0,

128.7,121.9,29.6, 21.9, 21.1.

4-(((2,4-Dimethylphenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1g) :

S%
N \N’N\TS

N

According to the general procedure the product was isolated in 72% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 63-65 °C.

FTIR (KBr): 3128, 2981, 2921, 1592, 1548, 1479, 1392, 1306, 1236, 1190, 1124, 1088, 1011, 964, 876,
747,671,539 cm ™.

'H NMR (500 MHz, CDCls, 24 °C): § 7.92 (d, 2H, J = 8.2 Hz), 7.71 (s, 1H), 7.37 (d, 2H, J = 8.2 Hz),
7.10 (d, 1H, J=17.7 Hz), 6.97 (s, 1H), 6.87 (d, 2H, J = 8.0 Hz), 4.07 (s, 2H), 2.45 (s, 3H), 2.28 (s, 3H),
2.23 (s, 3H).

BC{'H} NMR (125 MHz, CDCls, 24 °C): & 147.3, 145.3, 139.4, 137.5, 133.2, 131.6, 131.4, 130.4,

1299, 128.7,127.4, 121.8, 28.8, 21.9, 21.0, 20.3.

4-(((4-Methoxyphenyl)thio)methyl)-1-tosyl-1H-1,2,3-triazole (1h) :
Qs
N NP N<Te

MeO



According to the general procedure the product was isolated in 70% yield using the mixture of ethyl
acetate/hexanes (12:88) as an eluent for column chromatography.

mp: 92-94 °C.

FTIR (KBr): 3141, 2962, 2896, 1592, 1494, 1388, 1309, 1287, 1252, 1194, 1175, 1088, 1011, 973, 818,
677,580,537 cm ™.

'H NMR (400 MHz, CDCls, 24 °C): § 7.90 (d, 2H, J = 8.4 Hz), 7.72 (s, 1H), 7.36 (d, 2H, J = 8.1 Hz),
7.20 (d, 2H, J = 8.8 Hz), 6.75 (d, 2H, J = 8.8 Hz), 4.04 (s, 2H), 3.78 (s, 3H), 2.44 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 159.7, 147.3, 145.2, 134.4, 133.2, 130.5, 128.6, 124.5,
121.8, 114.8, 55.4, 30.8, 21.9.

HRMS: calcd.for C17H17N303S,+H: 376.0784; found: 376.0789.

4-(((4-Bromophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1i) :
=
N\;/N\Ts
Br

According to the general procedure the product was isolated in 63% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.
mp: 101-103 °C.
FTIR (KBr): 3129, 3059, 2962, 2923, 1591, 1540, 1469, 1440, 1388, 1301, 1236, 1196, 1174, 1091,
1036, 1003, 969, 894, 804, 719, 667, 624, 579, 540, 510 cm .
'H NMR (500 MHz, CDCls, 24 °C): & 7.90 (d, 2H, J = 8.2 Hz), 7.85 (s, 1H), 7.38 (d, 2H, J = 8.2 Hz),
7.32 (d, 2H, J= 8.5 Hz), 7.11 (d, 2H, J = 8.4 Hz), 4.15 (s, 2H), 2.46 (s, 3H).
BC{'H} NMR (125 MHz, CDCls, 24 °C): & 147.5, 144.7, 133.7, 133.0, 132.2, 131.9, 130.5, 128.7,

122.0, 121.2, 28.8, 22.0.



4-(((4-Nitrophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1) :
=
N\;/N\TS

O,N
According to the general procedure the product was isolated in 32% yield using the mixture of ethyl
acetate/hexanes (13:87) as an eluent for column chromatography.
mp: 148-150 °C.
FTIR (KBr): 3156, 2925, 2851, 1586, 1512, 1396, 1338, 1264, 1182, 1118, 1090, 1013, 975, 853, 744,
668, 579, 543 cm .
'H NMR (500 MHz, CDCls, 24 °C): § 8.06 (d, 2H, J = 9.0 Hz), 8.01 (s, 1H), 7.92 (d, 2H, J = 8.5 Hz),
7.36-7.33 (m, 4H), 4.31 (s, 2H), 2.44 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 147.8, 145.0, 143.9, 132.8, 130.6, 128.8(4), 128.8(0),
127.2,124.1, 122.1,26.9, 21.9.

HRMS: calcd.for C16H14N4O4S,+Na: 413.0349; found: 413.0354.

4-(((2-Fluorophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1K) :

L =
@ .

According to the general procedure the product was isolated in 90% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 83-85 °C.

FTIR (KBr): 3142, 3083, 2925, 1592, 1471, 1394, 1259, 1188, 1013, 971, 814, 754, 670, 583, 540 cm .
'H NMR (500 MHz, CDCls, 24 °C): & 7.90 (d, 2H, J = 8.3 Hz), 7.84 (s, 1H), 7.36 (d, 2H, J = 8.1 Hz),

7.25-7.21 (m, 2H), 7.05-6.97 (m, 2H), 4.16 (s, 2H), 2.44 (s, 3H).



BC{'H} NMR (100 MHz, CDCl;, 24 °C): § 161.9 (d, J = 246.1 Hz), 147.4, 144.7, 133.7, 133.1, 130.5,
129.8 (d, J= 8.0 Hz), 128.7, 124.7 (d, J= 3.7 Hz), 121.9, 121.1 (d, J = 18.5 Hz), 116.0 (d, J = 22.7 Hz),
28.3,21.9.

HRMS: calcd.for C16H14N3O,FS,+H: 364.0584; found: 364.0584.

4-(((2-Chlorophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (11) :

N =

According to the general procedure the product was isolated in 82% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 112-114 °C.

FTIR (KBr): 3150, 3055, 2986, 2926, 1594, 1452, 1395, 1308, 1265, 1193, 1118, 1091, 1012, 973, 811,
750, 670, 583, 542 cm ™.

'H NMR (500 MHz, CDCls, 24 °C):  7.92 (d, 2H, J = 8.4 Hz), 7.90 (s, 1H), 7.37-7.35 (m, 3H), 7.25-
7.22 (m, 1H), 7.14-7.12 (m, 2H), 4.22 (s, 2H), 2.45 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 147.5, 144.5, 134.7, 133.0, 130.6, 130.5, 130.4, 130.0,
128.8,127.9,127.4,122.1, 27.5, 21.9.

HRMS: calcd.for C16H14N50,S,CIl+H: 380.0289; found: 380.0309.

4-(((2-Bromophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1m) :

Br S/»_\
@ .

According to the general procedure the product was isolated in 70% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 113-115 °C.

10



FTIR (KBr): 3147, 3026, 2925, 1593, 1449, 1394, 1261, 1191, 1090, 1013, 972, 812, 749, 669, 582,
539 cm .

'H NMR (500 MHz, CDCls, 24 °C): § 7.95-7.90 (m, 3H), 7.54-7.52 (m, 1H), 7.36 (d, 2H, J = 8.1 Hz),
7.23-7.15 (m, 2H), 7.07-7.03 (m, 1H), 4.22 (s, 2H), 2.45 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 147.5, 144.4, 135.9, 133.2, 133.0, 130.5, 129.9, 128.8,
128.0, 127.9, 124.6, 122.1, 27.9, 21.9.

HRMS: calcd.for C16H15sN50,S,Br+H: 423.9784; found: 423.9774.

4-((Benzylthio)methyl)-1-tosyl-1,2,3-triazole (1n) :

PhJS/»_\

NoyN=Ts

According to the general procedure the product was isolated in 70% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.

mp: 93-95 °C.

FTIR (KBr): 3130, 3022, 2990, 1593, 1546, 1492, 1451, 1384, 1299, 1233, 1180, 1014, 975, 816, 738,
681,574,537 cm ™.

'H NMR (400 MHz, CDCl;, 24 °C): § 7.98 (d, 2H, J = 8.5 Hz), 7.88 (s, 1H), 7.38 (d, 2H, J = 8.0 Hz),
7.29-7.23 (m, 5H), 3.71 (s, 2H), 3.65 (s, 2H), 2.45 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 147.4, 145.9, 137.6, 133.1, 130.5, 129.1, 128.8, 128.7,
127.4,121.6,36.3,25.1, 21.9.

HRMS: calcd.for C17H17N30,S,+H: 360.0835; found: 360.0839.

4- ((Cyclohexylthio)methyl)-1-tosyl-1,2,3-triazole (10) :

S%
N \N’N\TS

<
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According to the general procedure the product was isolated in 60% yield using the mixture of ethyl
acetate/hexanes (6:94) as an eluent for column chromatography.

mp: 86-88 °C.

FTIR (KBr): 3135, 3053, 2925, 2849, 1592, 1549, 1446, 1387, 1304, 1242, 1191, 1180, 1091, 1011,
964, 814, 744, 676, 584, 540 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 8.02 (s, 1H), 7.97 (d, 2H, J = 8.3 Hz), 7.37 (d, 2H, J = 8.0 Hz),
3.79 (s, 2H), 2.66-2.44 (m, 1H), 2.44 (s, 3H), 1.92-1.90 (m, 2H), 1.74-1.71 (m, 2H), 1.31-1.21 (m, 6H).
PC{'H} NMR (100 MHz, CDCls, 24 °C): § 147.2, 146.5, 133.0, 130.3, 128.6, 121.5, 43.5, 33.2, 25.8,
25.6,24.1,21.7.

HRMS: calcd.for C1¢H1N3O,S,+H: 352.1148; found: 352.1142.

2-(((1-Tosyl-1,2,3-triazol-4-yl)methyl)thio)benzo|d]oxazole (1p) :

N~ N~Ts
N

According to the general procedure the product was isolated in 64% yield using the mixture of ethyl
acetate/hexanes (12:88) as an eluent for column chromatography.

mp: 155-157 °C.

FTIR (KBr): 3113, 3071, 2993, 2923, 1594, 1555, 1500, 1447, 1388, 1310, 1239, 1127, 1091, 1019,
927,807, 744, 671, 539 cm™.

'H NMR (400 MHz, CDCls, 24 °C): & 8.26 (s, 1H), 7.92 (d, 2H, J = 8.5 Hz), 7.64-7.62 (m, 1H), 7.44-
7.42 (m, 1H), 7.33-7.24 (m, 4H), 4.58 (s, 2H), 2.40 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 163.7, 152.2, 147.5, 143.6, 141.7, 132.9, 130.5, 128.8,
124.6, 124.3,122.9, 118.6, 110.1, 26.3, 21.9.

HRMS: calcd.for C17H14N4O3S,+H: 387.0580; found: 387.0570.

12



4. Rhodium catalyzed tandem 1,2-sulfur migration and aza-Diels-Alder reaction of

la: Optimization.

Qs Rh(Il) (2 mol%) S ;

/»:\ Solvent, Temp B ©/ | S/NTS

N. 5h N

R |

3a Ts
4-((Phenylthio)methyl)-1-tosyl-1,2,3-triazole 1a (50 mg, 0.144 mmol) and Rh(II)-catalyst (0.0028
mmol, 2 mol%) were added under nitrogen atmosphere to an oven dried 10 mL reaction tube equipped
with stir bar. Solvent (1 mL, as mentioned in the table) was introduced through syringe, subsequently;
the reaction tube was sealed and kept at temperature mentioned in the table for 5 h. After the TLC

analysis, it was cooled to room temperature and purified by column chromatography using

hexane/ethyl acetate mixture as eluent to afford tetrahydropyridine 3a.

Entry Rh(II) (2 mol%) Solvent | Temp (°C) | Yield of 3a (%)
1 Rhy(OAc), CHCI, 75 43
2 Rhy(OAc), CHCI, 90 55
3 Rhy(OAc)4 Toluene 90 80
4 Rhy(OAc), 1,2-DCE 90 94
5 Rhy(Oct), 1,2-DCE 90 85
6 Rhy(DOSP), 1,2-DCE 90 93
7 Rh,(TBSP), 1,2-DCE 90 94
8 Rhy(OAc), 1,2-DCE 90 83°

“ Isolated yields. ”3 h.

13



5. General procedure for the synthesis of tetrahydropyridines 3:

R
_— | A
X
RiQ . Rh,(OAC), (2 mol%) S =
% 1,2-DCE, 90 °C | e |N S NR
N. .N-r 5h R4 |
1 N 3 R

N-Sulfony-1,2,3-triazole 1 (0.144 mmol) and Rhy(OAc)4 (1.28 mg, 0.0028 mmol, 2 mol%) were added
under nitrogen atmosphere to an oven dried 10 mL reaction tube equipped with stir bar. 1,2-DCE (1
mL) was introduced through syringe and the reaction tube was sealed and stirred at 90 °C for 5 h. After
the TLC analysis, it was cooled to room temperature and purified by column chromatography using

hexane/ethyl acetate mixture as eluent to afford tetrahydropyridines 3 in high yield and purity.

N-((2,5-Bis(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

PhS
T ke
N —=NTs

|
Ts

methylbenzenesulfonamide (3a) :

According to the general procedure the product was isolated in 94% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 131-133 °C.

FTIR (KBr): 3101, 2956, 1620, 1595, 1472, 1439, 1331, 1163, 1088, 1040, 960, 835, 812, 787, 743,
691, 664, 566, 538, 502 cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 8.71 (s, 1H), 7.87 (d, 2H, J = 8.2 Hz), 7.44-7.34 (m, 7H), 7.32-
7.25 (m, 6H), 7.22-7.20 (m, 3H), 7.13 (s, 1H), 2.49 (s, 3H), 2.44 (s, 1H), 2.41 (s, 3H), 2.05 (dd, 1H, J =
6.1, 18.1 Hz), 1.92 (dd, 1H, J= 6.9, 14.6 Hz), 1.66-1.61 (m, 1H).

BC{'H} NMR (100 MHz, CDCl;, 24 °C): & 168.7, 145.2, 144.9, 137.5, 135.3, 134.8, 133.1, 130.6,
130.0, 129.4, 129.3, 129.2, 129.1, 128.6, 127.7, 127.0, 126.7, 119.0, 71.8, 28.0, 25.3, 21.8, 21.7.
HRMS: calcd. for C3,H3oN2O4S4+H: 635.1161; found: 635.1152.
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N-((1-(Phenylsulfonyl)-2,5-bis(phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3b) :

PhS
wh
N~ =NSO,Ph

SO,Ph
According to the general procedure the product was isolated in 80% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.
FTIR (CHCI:): 3065, 2924, 1619, 1444, 1338, 1167, 1085, 838, 797, 743, 691, 586 cm™".
'H NMR (400 MHz, CDCls, 24 °C): § 8.77 (s, 1H), 8.01-7.99 (m, 2H), 7.72-7.68 (m, 1H), 7.61-7.54
(m, 3H), 7.47-7.39 (m, 4H), 7.37-7.24 (m, 9H), 7.22-7.20 (m, 1H), 7.12 (t, 1H, J = 1.5 Hz), 2.48-2.38
(m, 1H), 2.04 (dd, 1H, J=6.1, 18.3 Hz), 1.92 (dd, 1H, J=6.1, 14.8 Hz), 1.63-1.56 (m, 1H).
PC{'H} NMR (100 MHz, CDCl;, 24 °C): § 169.1, 138.2, 137.5, 136.3, 134.6, 134.1, 133.8, 130.8,
129.5,129.4,129.3,129.2, 129.1, 128.2, 127.6, 126.9, 126.8, 119.6, 71.8, 28.0, 25.3.

HRMS: calcd. for C30H26N-O4S4+Na: 629.0668; found: 629.0660.

4-Fluoro-N-((1-((4-fluorophenyl)sulfonyl)-2,5-bis(phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3¢) :

According to the general procedure the product was isolated in 75% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.
FTIR (CHCIs): 3057, 2983, 2929, 1621, 1585, 1476, 1348, 1265, 1169, 1089, 1017, 894, 740, 621, 564,

483 cm .
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'H NMR (400 MHz, CDCls, 24 °C): § 8.70 (s, 1H), 8.00-7.97 (m, 2H), 7.57-7.54 (m, 2H), 7.45-7.41
(m, 1H), 7.36-7.22 (m, 11H), 7.12-7.08 (m, 3H), 2.45 (dddd, 1H, J= 1.2, 7.1, 12.1, 18.3 Hz), 2.08 (dd,
1H, J=6.4, 18.3 Hz), 1.92 (dd, 1H, J = 6.5, 14.3 Hz), 1.65 (ddd, 1H, J = 6.4, 12.3, 18.8 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): 3 169.1, 166.2 (d, J = 257.1 Hz), 165.7 (d, J = 257.5 Hz),
137.4, 134.3, 134.3, 132.1, 132.0 (d, J = 9.5 Hz), 130.8, 130.6 (d, J = 9.5 Hz), 129.5, 129.5, 129.2,
128.3, 127.6, 127.0, 126.7, 125.4, 120.1, 116.9, 116.6, 71.7, 28.2, 25.2.

HRMS: calcd.for C30H24N>O4F,>S4+Na: 665.0479; found: 665.0468.

4-Chloro-N-((1-((4-chlorophenyl)sulfonyl)-2,5-bis(phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3d) :

\
5 cl

Cl
According to the general procedure the product was isolated in 76% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.
FTIR (CHCls): 3060, 2927, 2856, 1626, 1580, 1474, 1345, 1265, 1165, 1088, 1015, 909, 829, 740, 619,
558,481 cm™.
'H NMR (400 MHz, CDCl;, 24 °C): § 8.65 (s, 1H), 7.89 (d, 2H, J = 8.7 Hz), 7.54 (d, 2H, J = 8.7 Hz),
7.47-7.38 (m, 5H), 7.33-7.28 (m, 7H), 7.24-7.22 (m, 2H), 7.06 (s, 1H), 2.44 (dddd, 1H, J = 1.4, 7.1,
12.2, 18.3 Hz), 2.09 (dd, 1H, J = 6.3, 18.3 Hz), 1.92 (dd, 1H, J = 6.4, 14.7 Hz), 1.66 (ddd, 1H, J=6.5,
12.4, 18.8 Hz).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 169.1, 141.1, 140.6, 137.4, 136.7, 134.5, 134.3, 130.9,
130.5, 129.8, 129.6, 129.5, 129.3, 129.1, 128.3, 127.5, 127.1, 126.6, 120.3, 71.7, 28.3, 25.3.

HRMS: calcd.for C30H24N204C1284+H2 6750069, found: 675.0082.
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4-Methoxy-N-((1-((4-methoxyphenyl)sulfonyl)-2,5-bis(phenylthio)-1,2,3,4-tetrahydropyridin-2-

yD)methylene)benzenesulfonamide (3e) :
| \(‘) OMe

OMe
According to the general procedure the product was isolated in 85% yield using the mixture of ethyl
acetate/hexanes (11:89) as an eluent for column chromatography.
FTIR (CHCI:): 3058, 2970, 2928, 2255, 1593, 1494, 1343, 1264, 1163, 1092, 1028, 908, 736, 568 cm ™"
'H NMR (400 MHz, CDCl;, 24 °C): § 8.54 (s, 1H), 7.83 (d, 2H, J = 8.9 Hz), 7.37 (d, 2H, J = 9.0 Hz),
7.32-7.30 (m, 1H), 7.26-7.17 (m, 8H), 7.13-7.12 (m, 1H), 7.04 (t, 1H, J= 1.3 Hz), 6.96 (d, 2H, J=9.0
Hz), 6.78 (d, 2H, J = 8.9 Hz), 3.81 (s, 3H), 3.77 (s, 3H), 2.35 (dddd, 1H, J= 1.4, 7.1, 12.2, 18.1 Hz),
1.98 (dd, 1H, J=6.2, 18.1 Hz), 1.83 (dd, 1H, J= 6.3, 14.8 Hz), 1.58-1.50 (m, 1H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.1, 164.2, 163.7, 137.4, 134.8, 131.4, 130.5, 129.9,
129.6, 129.3,129.2, 129.1, 128.7, 127.0, 126.9, 126.7, 119.0, 114.6, 114.5, 71.6, 55.8, 55.7, 28.0, 25.3.

HRMS: calcd.for C3,H30N>O6S4+H: 667.1059; found: 667.1083.

N-((2,5-Bis(p-tolylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3f) :

S
OO s
N —NTs

Ts
According to the general procedure the product was isolated in 87% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

FTIR (CHCl:): 3056, 2975, 2933, 1614, 1439, 1344, 1264, 1168, 1087, 1047, 907, 813, 733, 567 cm™".
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'H NMR (400 MHz, CDCl3, 24 °C): & 8.67 (s, 1H), 7.94-7.81 (m, 2H), 7.39-7.34 (m, 4H), 7.22 (d, 4H,
J=8.1Hz), 7.18-7.15 (m, 2H), 7.09 (d, 4H, J = 8.0 Hz), 7.06-7.02 (m, 1H), 2.48 (s, 3H), 2.45-2.34 (m,
1H), 2.41 (s, 3H), 2.35 (s, 3H), 2.32 (s, 3H), 2.00 (dd, 1H, J= 6.2, 17.8 Hz), 1.87 (dd, 1H, J= 6.3, 14.7
Hz), 1.52 (ddd, 1H, J= 6.4, 12.1, 18.5 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C):  168.7, 145.1, 144.7, 141.0, 137.3, 137.0, 135.2, 133.2,
130.6, 130.1, 130.0, 129.9(7), 129.9(4), 129.8, 129.1, 127.7, 127.4, 123.3, 120.5, 71.6, 27.5, 25.2, 21.8,

21.7,21.5,21.4.

N-((2,5-Bis((2,4-dimethylphenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3g) :

S
mT
N —NTs

|
Ts

According to the general procedure the product was isolated in 89% yield using the mixture of ethyl
acetate/hexanes (10:90) as an eluent for column chromatography.

FTIR (CHCl;): 3056, 2982, 2927, 1612, 1439, 1340, 1260, 1166, 1089, 1046, 817, 737, 669, 569 cm ™"
'H NMR (400 MHz, CDCls, 24 °C): & 8.53 (s, 1H), 7.84 (d, 2H, J = 8.1 Hz), 7.32 (d, 2H, J = 8.1 Hz),
7.22-7.22 (m, 2H), 7.16-7.08 (m, 5H), 7.0 (s, 1H), 6.97-6.87 (m, 3H), 2.43 (s, 3H), 2.41 (s, 3H), 2.38 (s,
3H), 2.37-2.33 (m, 1H), 2.34 (s, 3H), 2.32 (s, 3H), 2.28 (s, 3H), 2.02-1.91 (m, 2H), 1.55 (ddd, 1H, J =
6.5, 12.2,19.0 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 169.4, 145.0, 144.5, 144.1, 141.0, 139.0, 138.0, 137.5,
135.3, 133.5, 131.9, 131.5, 131.2, 129.8, 129.1, 129.0, 128.3, 127.6, 127.3, 125.8, 125.3, 122.6, 121.2,
72.5,28.4,25.1,21.7,21.7,21.6, 21.4, 21.0, 20.4.

HRMS: calcd.for C36H3gsN-O4S4+Na: 713.1607; found: 713.1612.
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N-((2,5-bis((4-methoxyphenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3h) :

OMe

S
71
MeO N —~NTs

|
Ts

According to the general procedure the product was isolated in 96% yield using the mixture of ethyl
acetate/hexanes (11:89) as an eluent for column chromatography.

FTIR (CHCIs): 3020, 2964, 2929, 1615, 1592, 1492, 1347, 1290, 1249, 1215, 1164, 1090, 1031, 760,
667, 568, 543,416 cm .

'H NMR (400 MHz, CDCl;, 24 °C): § 8.67 (s, 1H), 7.87 (d, 2H, J = 8.3 Hz), 7.38 (d, 2H, J = 8.3 Hz),
7.32-7.28 (m, 4H), 7.23 (d, 2H, J = 8.8 Hz), 7.14 (d, 2H, J = 8.3 Hz), 6.95 (s, 1H), 6.83 (d, 2H, J = 8.8
Hz) 6.79 (d, 2H, J = 8.7 Hz), 3.80 (s, 3H), 3.79 (s, 3H), 2.47 (s, 3H), 2.39 (s, 3H), 2.38-2.28 (m, 1H),
1.95 (dd, 1H, J=6.5, 18.2 Hz), 1.83 (dd, 1H, J= 6.8, 14.6 Hz), 1.47 (ddd, 1H, J=6.8, 12.3, 19.0 Hz).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.8, 161.6, 159.4, 145.1, 144.7, 139.1, 135.2, 132.9,
129.9, 129.8, 129.1, 128.3, 127.7, 125.7, 124.1, 122.2, 117.4, 114.9, 114.8, 71.7, 55.4, 55.4, 27.2, 25.0,
21.8,21.7.

HRMS: calcd.for C34H34N>O6S4+tNa: 717.1192; found: 717.1197.

N-((2,5-Bis((4-bromophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3i) :

Br

S
I Cls
Br N —NTs

|
Ts
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According to the general procedure the product was isolated in 55% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

FTIR (CHCl3): 3063, 2923, 2853, 1638, 1597, 1565, 1470, 1386, 1338, 1161, 1087, 1007, 909, 813,
731, 667, 564, 483 cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 8.64 (s, 1H), 7.84 (d, 2H, J = 8.1 Hz), 7.40-7.36 (m, 8H), 7.21-
7.12 (m, 7H), 2.49 (s, 3H), 2.42 (s, 3H), 2.40-2.33 (m, 1H), 2.04 (dd, 1H, J = 6.4, 18.3 Hz), 1.93 (dd,
1H, J=6.4, 14.7 Hz), 1.64 (ddd, 1H, J= 6.4, 12.1, 18.7 Hz).

BC{'H} NMR (100 MHz, CDCl;, 24 °C): & 168.3, 145.5, 145.2, 138.7, 135.3, 134.1, 132.9, 132.6,

132.3, 130.6, 130.1, 130.1, 129.2, 129.1, 127.6, 126.0, 125.8, 120.7, 117.9, 71.9, 28.3, 25.1, 21.9, 21.8.

N-((2,5-Bis((4-nitrophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3j) :

NO,

S
e
OzN N /NTS

|
Ts

According to the general procedure the product was isolated in 44% yield using the mixture of ethyl
acetate/hexanes (11:89) as an eluent for column chromatography.

FTIR (CHCI;): 3053, 2986, 1597, 1580, 1522, 1343, 1265, 1167, 1089, 853, 750, 650, 543 cm .

'H NMR (500 MHz, CDCl;, 24 °C): § 8.63 (s, 1H), 8.06 (d, 2H, J = 9.0 Hz), 7.98 (d, 2H, J = 8.7 Hz),
7.79 (d, 2H, J = 8.3 Hz), 7.48 (d, 2H, J = 8.8 Hz), 7.42 (d, 2H, J = 8.3 Hz), 7.35 (d, 2H, J = 8.0 Hz),
7.30-7.28 (m, 3H), 7.22 (d, 2H, J = 8.3 Hz), 2.52-2.43 (m, 1H), 2.47 (s, 3H), 2.40 (s, 3H), 2.15 (dd, 1H,
J=6.1,18.5 Hz),2.04 (dd, 1H, J=6.2, 14.7 Hz), 1.83 (ddd, 1H, J= 6.4, 12.6, 18.9 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.1, 148.9, 145.9, 145.7, 137.9, 135.3(5), 135.3(2),

132.9,132.2,130.4, 130.1, 129.1, 128.3, 127.8, 127.5, 126.8, 124.3, 124.0, 113.2, 72.9, 29.7, 25.2, 21.8.
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HRMS: calcd.for C3,HgN4OgS4+Na: 747.0682; found: 747.0688.

N-((2,5-Bis((2-fluorophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3K) :

F
S F
T ks
N —NTs

|
Ts

According to the general procedure the product was isolated in 82% yield using the mixture of ethyl
acetate/hexanes (10:90) as an eluent for column chromatography.

FTIR (CHCl;): 2981, 2933, 1630, 1458, 1375, 1254, 1095, 1046, 909, 735, 652 cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 8.75 (s, 1H), 7.86 (d, 2H, J = 8.3 Hz), 7.48-7.31 (m, 7H), 7.25-
7.16 (m, 3H), 7.15-7.02 (m, 5H), 2.57-2.44 (m, 1H), 2.47 (s, 3H), 2.40 (s, 3H), 2.05 (dd, 1H, J = 6.2,
18.1 Hz), 1.96 (dd, 1H, J= 6.4, 14.8 Hz), 1.67 (ddd, 1H, J= 6.4, 12.4, 18.8 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.7, 164.1 (d, J = 251.2 Hz), 160.9 (d, J = 245.9 Hz),
145.2, 144.9, 139.8, 135.2, 133.4 (d, J = 8.0 Hz), 132.9, 131.7, 130.0, 129.9, 129.2, 129.1 (d, J = 7.9
Hz), 128.9, 128.8, 128.3, 127.6, 125.3, 125.0 (d, /= 3.7 Hz), 124.7 (d, J = 3.6 Hz), 121.6 (d, J = 16.5
Hz), 116.9, 116.5 (d, J=23.6 Hz), 115.9 (d, /= 22.0 Hz), 114.3 (d, /= 18.3 Hz), 72.5, 28.4, 25.1, 21.8,
21.7.

HRMS: calcd.for C32H28F2N204S4+H2 6710973, found: 671.0984.

N-((2,5-Bis((2-chlorophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (31) :

Cl
S Cl
T s
N —NTs

|
Ts
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According to the general procedure the product was isolated in 83% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

FTIR (CHCIs): 3061, 2923, 2857, 1622, 1596, 1450, 1429, 1368, 1346, 1329, 1164, 1090, 1033, 841,
812, 754, 737, 660, 570, 554, cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 8.73 (s, 1H), 7.86 (d, 2H, J = 8.3 Hz), 7.52-7.43 (m, 4H), 7.40-
7.35 (m, 4H), 7.28-7.19 (m, 5H), 7.14-7.12 (m, 2H), 2.56 (dddd, 1H, J = 1.7, 6.8, 12.1, 18.0 Hz), 2.46
(s, 3H), 2.42 (s, 3H), 2.16-2.09 (m, 2H), 1.81 (ddd, 1H, J = 6.6, 12.6, 18.8 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.9, 145.2, 145.0, 141.2, 139.6, 135.5, 134.8, 133.2,
133.1, 132.1, 130.8, 130.6, 130.1, 130.0, 129.9, 129.1, 128.9, 127.7, 127.6, 127.3, 127.2, 126.5, 115.7,
73.2,29.4,25.3,21.8,21.7.

HRMS: calcd.for C32H28N204CIQS4+HZ 7030382, found: 703.0391.

N-((2,5-Bis((2-bromophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3m) :

Br
S Br
Tl
N —NTs

|
Ts

According to the general procedure the product was isolated in 77% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 155-157 °C.

FTIR (KBr): 3053, 2985, 2924, 2855, 1580, 1460, 1446, 1423, 1375, 1265, 1169, 909, 741, 650, 492,
458,439 cm .

'H NMR (400 MHz, CDCls, 24 °C): & 8.72 (s, 1H), 7.86 (d, 2H, J = 8.0 Hz), 7.69-7.63 (m, 1H), 7.56-
7.49 (m, 2H), 7.46-7.39 (m, 2H), 7.38-7.27 (m, 4H), 7.24-7.14 (m, 5H), 7.07-6.99 (m, 1H), 2.63-2.49

(m, 1H), 2.45 (s, 3H), 2.41 (s, 3H), 2.20-2.08 (m, 2H), 1.88-1.76 (m, 1H).
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BC{'H} NMR (100 MHz, CDCls, 24 °C): & 168.9, 145.2, 145.0, 139.1, 136.9, 135.5, 134.0, 133.3(4),
133.3(0), 132.4, 132.0, 131.1, 130.1, 129.9, 129.1, 128.8, 128.6, 128.2, 127.8, 127.7, 127.4, 122.8,

116.0,73.3, 29.5,25.3, 21.8, 21.7.

N-((2,5-Bis(benzylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

BnS
\Ejé/Bn
N —NTs

|
Ts

methylbenzenesulfonamide (3n) :

According to the general procedure the product was isolated in 68% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.

FTIR (CHCl3): 3057, 2932, 2855, 1654, 1439, 1348, 1265, 1169, 1110, 1034, 905, 809, 756, 667, 567
cm

'H NMR (500 MHz, CDCl;, 24 °C): & 8.80 (s, 1H), 7.81 (d, 2H, J = 8.3 Hz), 7.33 (d, 2H, J = 8.0 Hz),
7.30-7.26 (m, 4H), 7.25-7.19 (m, 6H), 7.08 (d, 2H, J = 8.3 Hz), 7.02 (d, 2H, J = 8.1 Hz), 6.48 (t, 1H, J
=1.3 Hz), 3.80 & 3.77 (ABq, 2H, J = 13.8 Hz), 3.73 & 3.68 (ABq, 2H, J = 12.9 Hz), 2.41 (s, 3H), 2.33
(s, 3H), 2.23 (dddd, 1H, J= 1.4, 7.3, 12.1, 17.9 Hz), 1.91 (dd, 1H, J = 6.3, 17.8 Hz), 1.81 (dd, 2H, J =
6.4, 14.8 Hz), 1.32 (ddd, 1H, J= 6.6, 12.1, 18.7 Hz).

BC{'H} NMR (125 MHz, CDCls, 24 °C): § 167.6, 145.1, 144.7, 137.6, 136.1, 134.9, 133.8, 129.9(9),
129.9(2), 129.3, 128.8(9), 128.8(5), 128.7, 128.7, 127.6(5), 127.6(3), 127.3, 123.5, 121.1, 70.6, 37.1,

34.0,27.4,25.5,21.8,21.7.

HRMS: calcd.for C34H34N>O4S4+H: 663.1474; found: 663.1472.
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N-((2,5-Bis(cyclohexylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (30) :

According to the general procedure the product was isolated in 85% yield using the mixture of ethyl
acetate/hexanes (6:94) as an eluent for column chromatography.

FTIR (CHCIls): 3054, 2986, 2933, 2855, 1598, 1447, 1422, 1347, 1265, 1164, 1091, 1044, 895, 744,
705, 660, 566 cm .

'H NMR (400 MHz, CDCl;, 24 °C): § 8.66 (s, 1H), 7.90 (d, 2H, J = 8.3 Hz), 7.39 (d, 2H, J = 8.0 Hz),
7.33 (d, 2H, J=8.3 Hz), 7.13 (d, 2H, J = 8.1 Hz), 6.80 (s, 1H), 2.91-2.82 (m, 2H), 2.46 (s, 3H), 2.37 (s,
3H), 2.37-2.28 (m, 1H), 2.04-1.90 (m, 2H), 1.86-1.61 (m, 9H), 1.42-1.37 (m, 1H), 1.35-1.23 (m, 11H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 167.0, 145.1, 144.8, 134.9, 133.2, 130.0, 129.9, 129.2,
127.8,126.6, 121.4,70.9, 44.5, 42.8, 35.8, 34.6, 33.4, 33.3, 27.5, 27.1, 25.8, 25.4, 21.8, 21.7.

HRMS: calcd.for C3,H4N>O4S4+Na: 669.1920; found: 669.1921.

6. General procedure for the synthesis of fused tetrahydropyridines 5:

> s~
R S Rhy(OAc), (2 mol%) | N |
/§:\ 1,2-DCE, 90°C o N-T-O
1 I H
1 No Neg 10 h 5 R

N
U ) a
(@)
N-Sulfonyl-1,2,3-triazole 1 (50 mg, 0.144 mmol), Rh,(OAc)s (1.28 mg, 0.0028 mmol, 2 mol%) and
1,2-DCE (1 mL) were added under nitrogen atmosphere to an oven dried 10 mL reaction tube equipped

with stir bar. Next, 2,3-dihydrofuran 4 (40 mg, 0.576 mmol) was introduced through syringe, the

reaction tube was sealed and stirred at 90 °C for 10 h. After the TLC analysis, it was cooled to room
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temperature and purified by column chromatography using hexane/ethyl acetate mixture as eluent to

afford fused tetrahydropyridines 5 in high yield and purity.

5-(Phenylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (5a) :

H

PhS
|
TR

L H
Ts

According to the general procedure the product was isolated in 90% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.

mp: 121-123 °C.

FTIR (KBr): 2941, 2889, 1640, 1598, 1475, 1436, 1404, 1351, 1240, 1106, 1027, 967, 862, 803, 746,
695, 667, 587,549 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.83 (d, 2H, J = 8.2 Hz), 7.33 (d, 2H, J = 8.4 Hz), 7.29-7.26 (m,
2H), 7.23-7.17 (m, 3H), 7.15-7.13 (m, 1H), 5.55 (d, 1H, J=4.4 Hz), 3.84 (dt, 1H, J=4.5, 8.9 Hz), 3.78
(q, 1H, J= 8.0 Hz), 2.45 (s, 3H), 2.35-2.32 (m, 1H), 2.22 (dd, 1H, J= 6.6, 17.1 Hz), 2.13-2.08 (m, 1H),
1.95 (ddd, 1H, J= 1.4, 8.4, 17.0 Hz), 1.74-1.70 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 144.4, 136.8, 135.5, 129.8, 129.1, 128.7, 128.6, 127.6,
126.3, 108.9, 83.9, 64.4, 35.8, 29.9, 28.4, 21.7.

HRMS: calcd.for C,0H>1NO3S,+H: 388.1036; found: 388.1056.

7-(Phenylsulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (5b) :

H

PhS
|
T2

$0,Ph
According to the general procedure the product was isolated in 97% yield using the mixture of ethyl

acetate/hexanes (8:92) as an eluent for column chromatography.
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mp: 106-108 °C.

FTIR (KBr): 3055, 2982, 2928, 1638, 1595, 1431, 1369, 1263, 1169, 1043, 908, 735, 653, 415 cm .

'H NMR (400 MHz, CDCl3, 24 °C): § 7.95-7.92 (m, 2H), 7.62-7.58 (m, 1H), 7.55-7.51 (m, 2H), 7.28-
7.17 (m, 5H), 7.13-7.13 (m, 1H), 5.55 (d, 1H, J = 4.4 Hz), 3.82 (dt, 1H, J= 4.7, 8.9, 13.4 Hz), 3.73 (q,
1H, J = 7.8 Hz), 2.38-2.30 (m, 1H), 2.22 (dd, 1H, J = 6.7, 6.5 Hz), 2.13-2.04 (m, 1H), 1.94 (ddd, 1H, J
=1.7,8.2, 17.0 Hz), 1.74-1.69 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 139.8, 135.4, 133.2, 129.2, 129.1, 128.7, 128.5, 127.6,
126.4, 109.2, 83.9, 64.5, 36.0, 29.9, 28.7.

HRMS: calcd. for C19H9NO3S,+H: 374.0879; found: 374.0881.

7-((4-Fluorophenyl)sulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5¢) :

H
PhS
|
R
Os4 H

N
>S
L
F

According to the general procedure the product was isolated in 78% yield using the mixture of ethyl
acetate/hexanes (08:92) as an eluent for column chromatography.

mp: 118-120 °C.

FTIR (KBr): 3061, 2985, 2941, 2907, 1464, 1447, 1374, 1299, 1240, 1098, 1046, 938, 847, 737, 703,
634, 608 cm™.

'H NMR (400 MHz, CDCl3, 24 °C):  7.97-7.94 (m, 2H), 7.28-7.15 (m, 7H), 7.07-7.07 (m, 1H), 5.56
(d, 1H, J=4.4 Hz), 3.81 (dt, 1H, J=4.6, 8.7 Hz), 3.73 (q, 1H, J= 8.0 Hz), 2.39-2.33 (m, 1H), 2.22 (dd,
1H,J=6.9, 17.3 Hz), 2.14-2.03 (m, 1H), 1.93 (ddd, 1H, J= 1.8, 8.4, 17.1 Hz), 1.73-1.66 (m, 1H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): 8 165.4 (d, J = 253.6 Hz), 135.9 (d, J= 3.1 Hz), 135.2, 130.5
(d,J=9.7 Hz), 129.1, 128.8, 128.0, 126.5, 116.4 (d, J=22.3 Hz), 109.6, 83.9, 64.4, 36.0, 29.9, 28.3.

HRMS: calcd.for C19HsFNOsS,+Na: 414.0604; found: 428.0610.
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7-((4-Chlorophenyl)sulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro(2,3-b]pyridine (5d) :

According to the general procedure the product was isolated in 79% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.

mp: 140-142 °C.

FTIR (KBr): 3086, 2924, 1638, 1580, 1467, 1357, 1169, 1094, 1029, 969, 859, 804, 750, 699, 624, 561
cm

'H NMR (400 MHz, CDCls, 24 °C): § 7.87 (d, 2H, J = 8.7 Hz), 7.49 (d, 2H, J = 8.7 Hz), 7.28-7.16 (m,
5H), 7.06-7.06 (m, 1H), 5.56 (d, 1H, J=4.4 Hz), 3.82 (dt, 1H, J=4.6, 8.8 Hz), 3.73 (q, 1H, J= 8.1 Hz),
2.41-2.33 (m, 1H), 2.22 (dd, 1H, J= 6.7, 17.1 Hz), 2.14-2.05 (m, 1H), 1.93 (ddd, 1H, /= 1.8, 8.4, 17.2
Hz), 1.74-1.66 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 139.8, 138.3, 135.2, 129.4, 129.2, 129.1, 128.8, 127.9,
126.5, 109.9, 84.0, 64.5, 36.0, 29.9, 28.3.

HRMS: calcd.for C19H1sNO3CIS,+H: 408.0489; found: 408.0498.

7-((4-Methoxyphenyl)sulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (Se) :

According to the general procedure the product was isolated in 80% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.
FTIR (CHCl3): 3056, 2982, 2930, 1592, 1494, 1430, 1352, 1265, 1164, 1100, 1033, 896, 737, 568 cm .
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'H NMR (400 MHz, CDCls, 24 °C): & 7.84 (d, 2H, J = 8.9 Hz), 7.25-7.12 (m, 5H), 7.07 (t, 1H, J= 0.9
Hz), 6.95 (d, 2H, J = 8.9 Hz), 5.50 (d, 1H, J = 4.2 Hz), 3.84 (s, 3H), 3.80 (dt, 1H, J= 4.6, 9.1 Hz), 3.75
(q, 1H, J = 8.0 Hz), 2.33-2.26 (s, 1H), 2.17 (dd, 1H, J = 6.8, 17.0 Hz), 2.11-2.04 (m, 1H), 1.90 (ddd, 1H,
J=19,6.7,17.2 Hz), 1.71-1.64 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 163.4, 135.6, 131.4, 129.9, 129.1, 128.8, 128.6, 126.3,
114.3,108.7, 83.9, 64.4, 55.8, 35.8, 30.9, 28.4.

HRMS: calcd.for Co0H>1NO4S,+H: 404.0985; found: 404.0981.

5-(p-Tolylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5f) :

S

och
Ts

According to the general procedure the product was isolated in 84% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.
FTIR (CHCl;): 3055, 2977, 1637, 1598, 1436, 1357, 1265, 1169, 1101, 1040, 909, 804, 736, 664 cm ™"
'H NMR (400 MHz, CDCls, 24 °C): § 7.80 (d, 2H, J = 8.3 Hz), 7.30 (d, 2H, J = 8.0 Hz), 7.14-7.06 (m,
5H), 5.51 (d, 1H, J = 4.4 Hz), 3.80 (dt, 1H, J = 4.8, 8.8 Hz), 3.73 (q, I1H, J = 7.9 Hz), 2.42 (s, 3H),
2.31-2.28 (m, 1H), 2.30 (s,3H), 2.17 (dd, 1H, J = 6.7, 17.1 Hz), 2.08-2.03 (m, 1H), 1.90 (ddd, 1H, J =
1.8, 10.1, 18.7 Hz), 1.71-1.63 (m, 1H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 144.0, 136.7, 136.5, 131.4, 129.7, 129.6, 129.3, 127.5,

127.4,109.9, 83.9, 64.3, 35.8, 29.8, 28.1, 21.6, 21.0.

HRMS: calcd.for C,1Hy3sNO3S,+H: 402.1192; found: 402.1201.

5-((4-Methoxyphenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5h) :

H

S
oth
MeO N o)

I H
Ts
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According to the general procedure the product was isolated in 72% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

FTIR (CHCl): 2985, 2941, 2909, 1465, 1448, 1373, 1299, 1240, 1170, 1098, 1045, 937, 918, 847, 735,
634, 608 cm™.

'H NMR (400 MHz, CDCl3, 24 °C): § 7.71 (d, 2H, J = 8.3 Hz), 7.21 (d, 2H, J = 8.2 Hz), 7.14 (d, 2H, J
= 6.9 Hz), 6.93 (s, 1H), 6.73 (d, 2H, J = 8.8 Hz), 5.42 (d, 1H, J = 4.5 Hz), 3.69 (s, 3H), 3.74-3.68 (m,
1H), 3.64 (q, IH, J = 7.9 Hz), 2.34 (s, 3H), 2.22-2.16 (m, 1H), 2.06 (dd, 1H, J = 6.4, 17.0 Hz), 2.01-
1.92 (m, 1H), 1.78 (ddd, 1H, J=1.6, 8.1, 17.0 Hz), 1.59-1.54 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 159.1, 143.9, 136.7, 132.1, 129.6, 127.4, 126.2, 124.9,
114.6, 114.4, 83.9, 64.4, 55.3,35.9, 29.8, 27.9, 21.6.

HRMS: calcd.for C,iHy3sNO4S,+H: 418.1141; found: 418.1132.

5-((4-Bromophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5i) :
s H
JOCR
_II_SH
According to the general procedure the product was isolated in 78% yield using the mixture of ethyl
acetate/hexanes (9:91) as an eluent for column chromatography.
FTIR (CHCI;): 3055, 2980, 1636, 1598, 1467, 1425, 1362, 1264, 1170, 1097, 1043, 898, 737 cm .
'H NMR (400 MHz, CDCl;, 24 °C): § 7.80 (d, 2H, J = 8.3 Hz), 7.40-7.34 (m, 2H), 7.33-7.29 (m, 2H),
7.13-7.13 (m, 1H), 7.07-7.05 (m, 2H), 5.53 (d, 1H, J = 4.3 Hz), 3.81 (dt, 1H, J = 4.6, 8.9 Hz), 3.75 (q,
1H, J = 8.0 Hz), 2.43 (s, 3H), 2.35-2.27 (m, 1H), 2.17 (dd, 1H, J = 6.7, 17.0 Hz), 2.13-2.05 (m, 1H),
1.90 (ddd, 1H, J=1.9, 10.4, 19.0 Hz), 1.73-1.65 (m, 1H).
BC{'H} NMR (100 MHz, CDCl;, 24 °C): & 144.2, 137.5, 135.0, 132.1, 130.0, 129.8, 129.3, 127.6,
120.1, 108.0, 83.7, 64.3, 35.7, 29.9, 28.3, 21.7.

HRMS: calcd.for Co0HyoNO3BrS,+H: 466.0141; found: 466.0140.
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5-((2-Fluorophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (5k) :

According to the general procedure the product was isolated in 76% yield using the mixture of ethyl
acetate/hexanes (9:91) as an eluent for column chromatography.

mp: 150-152 °C

FTIR (KBr): 3057, 2960, 2255, 1639, 1466, 1362, 1258, 1172, 1103, 1043, 910, 744, 663 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.80 (d, 2H, J = 8.3 Hz), 7.31 (d, 2H, J = 8.1 Hz), 7.20-7.13 (m,
3H), 7.07-7.00 (m, 2H), 5.52 (d, 1H, J = 4.4 Hz), 3.82 (dt, 1H, J = 4.6, 8.8 Hz), 3.74 (q, 1H, J = 8.0
Hz), 2.43 (s, 3H), 2.35-2.29 (m, 1H), 2.20 (dd, 1H, J= 6.5, 16.9 Hz), 2.13-2.04 (m, 1H), 1.93 (ddd, 1H,
J=1.7,8.3,17.0 Hz), 1.73-1.66 (m, 1H).

BC{'H} NMR (100 MHz, CDCl;, 24 °C): § 160.6 (d, J = 245.9 Hz), 159.4, 144.1, 136.7, 130.6, 129.8,
129.3,128.3 (d, J=7.5 Hz), 127.5, 124.6 (d, J = 3.6 Hz), 122.8 (d, /= 17.3 Hz), 115.8 (d, J=21.7 Hz),
107.1, 83.8, 64.4, 35.8,29.9, 28.4, 21.7.

HRMS: calcd.for CooHy0FNO5S,+Na: 428.0761; found: 428.0766.

5-((2-Chlorophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5]) :

According to the general procedure the product was isolated in 88% yield using the mixture of ethyl
acetate/hexanes (1:9) as an eluent for column chromatography.

mp: 135-137 °C.

FTIR (KBr): 2924, 2895, 2852, 1636, 1597, 1450, 1431, 1366, 1348, 1247, 1168, 1103, 1032, 968, 752,

664 cm .
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'H NMR (400 MHz, CDCls, 24 °C): § 7.80 (d, 2H, J = 8.3 Hz), 7.33-7.30 (m, 3H), 7.17-7.03 (m, 4H),
5.55(d, 1H, J= 4.2 Hz), 3.84 (dt, 1H, J= 4.4, 8.7 Hz), 3.78 (q, 1H, J = 8.0 Hz), 2.43 (s, 3H), 2.39-2.32
(m, 1H), 2.23 (dd, 1H, J = 6.8, 17.2 Hz), 2.17-2.08 (m, 1H), 1.97 (ddd, 1H, J= 1.8, 8.7, 17.1 Hz), 1.76-
1.69 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 144.3, 136.7, 135.6, 132.4, 130.9, 129.9, 129.8, 127.8,
127.6, 127.2, 126.7, 106.4, 83.7, 64.3, 35.6, 30.0, 28.5, 21.7.

HRMS: calcd.for Co0HyoNO3CIS,+H: 422.0646; found: 422.0669.

5-((2-Bromophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5m) :

According to the general procedure the product was isolated in 80% yield using the mixture of ethyl
acetate/hexanes (9:91) as an eluent for column chromatography.

mp: 125-127 °C.

FTIR (KBr): 3054, 2982, 2958, 2930, 1637, 1599, 1446, 1367, 1265, 1217, 1168, 1102, 1044, 909, 740,
664, 650 cm™.

'H NMR (400 MHz, CDCls, 24 °C): § 7.80 (d, 2H, J = 8.3 Hz), 7.51-7.48 (m, 1H), 7.31 (d, 2H, J = 8.0
Hz), 7.22-7.18 (m, 2H), 7.02-6.98 (m, 2H), 5.55 (d, 1H, J=4.2 Hz), 3.85 (dt, 1H, J=4.4, 8.8 Hz), 3.78
(q, 1H, J= 8.2 Hz), 2.43 (s, 3H), 2.37-2.32 (m, 1H), 2.24 (dd, 1H, J= 6.8, 17.2 Hz), 2.18-2.09 (m, 1H),
1.98 (ddd, 1H, J=1.9, 8.7, 17.0 Hz), 1.77-1.70 (m, 1H).

PC{'H} NMR (100 MHz, CDCls, 24 °C): § 144.3, 137.7, 136.7, 133.2, 131.0, 129.8(5), 129.8(2),
127.8,127.6, 126.9, 122.1, 106.8, 83.7, 64.2, 35.6, 30.0, 28.5, 21.7.

HRMS: calcd.for Co0HyoNO3;BrS,+H: 466.0141; found: 466.0138.
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2-((7-Tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridin-5-yl)thio)benzo[d]oxazole (Sp) :

H
TR
|
O Ly
fo"

According to the general procedure the product was isolated in 91% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.

mp: 169-171 °C.

FTIR (KBr): 3057, 2985, 1450, 1375, 1248, 1088, 1049, 932, 848, 737, 613 cm .

'H NMR (400 MHz, CDCl;, 24 °C): § 7.82 (d, 2H, J = 8.3 Hz), 7.35-7.33 (m, 3H), 7.28-7.26 (m, 2H),
7.12 (s, 1H), 7.01-6.99 (m, 1H), 5.60 (d, 1H, J=4.3 Hz), 3.87 (dt, 1H, J=5.4, 8.5 Hz), 3.71 (q, I1H, J =
8.5 Hz), 2.66-2.62 (m, 2H), 2.45 (s, 3H), 2.41-2.36 (m, 1H), 2.25-2.16 (m, 1H), 2.12-2.04 (m, 1H).
BC{'H} NMR (100 MHz, CDCls, 24 °C): & 180.2, 147.6, 144.4, 136.6, 133.0, 129.8, 127.5, 126.7,
125.2,124.6, 112.2, 110.6, 109.8, 84.6, 65.1, 36.1, 29.6, 23.8, 21.7.

HRMS: calcd.for C,1HyoN>O4S,+H: 429.0937; found: 429.0929.

5-(Cyclohexylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (50) :

S
SASe

N 0]

L H

Ts
According to the general procedure the product was isolated in 86% yield using the mixture of ethyl
acetate/hexanes (6:94) as an eluent for column chromatography.
FTIR (CHCls): 2985, 2938, 1462, 1447, 1374, 1299, 1243, 1168, 1100, 1047, 913, 738, 647 cm .
'H NMR (400 MHz, CDCl3, 24 °C): § 7.77 (d, 2H J = 8.3 Hz), 7.28 (d, 2H, J = 8.3 Hz), 6.86 (s, 1H),
5.48 (d, 2H, J = 4.5 Hz), 3.81 (dt, 1H, J = 4.8, 8.6 Hz), 3.76 (q, 1H, J = 7.6 Hz), 2.75-2.71 (m, 1H),

2.41 (s, 3H), 2.34-2.23 (m, 2H), 2.13-2.07 (m, 1H), 1.97 (ddd, 1H, J=1.6, 7.7, 16.5 Hz), 1.85-1.83 (m,

2H), 1.77-1.71 (m, 3H), 1.36-1.12 (m, 6H).
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PC{'H} NMR (100 MHz, CDCl;, 24 °C): & 143.8, 136.8, 129.6, 127.4, 126.8, 109.8, 84.0, 64.5, 44.3,
36.0,33.4,33.2,29.9,25.9,2528, 21.6.

HRMS: calcd.for Co0H,sNO3S,+H: 394.1505; found: 394.1506.

6-(Phenylthio)-8-tosyl-3,4,4a,5,8,8a-hexahydro-2H-pyrano[2,3-b]pyridine (5a°) :

H

|
N (0]

I H
Ts

According to the general procedure the product was isolated in 30% yield using the mixture of ethyl
acetate/hexanes (3:97) as an eluent for column chromatography.

FTIR (CHCIl;): 3058, 2925, 2855, 1636, 1596, 1582, 1473, 1443, 1360, 1305, 1267, 1230, 1167, 1071,
1026, 986, 870, 667 cm .

'H NMR (400 MHz, CDCl;3, 24 °C): § 7.70 (d, 2H, J = 8.2 Hz), 7.25-7.06 (m, 7H), 6.93 (s, 1H), 5.20 (s,
1H), 3.88-3.84 (m, 1H), 3.57-3.51 (m, 1H), 2.54-2.38 (m, 1H), 2.34 (s, 1H), 1.93-1.47 (m, 8H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 144.1, 141.7, 137.0, 136.0, 129.7, 129.0, 128.2, 127.6,
126.0, 109.2, 82.0, 68.3, 32.6, 27.2, 26.5, 21.7, 20.2.

HRMS: caled.for C,;H23NO3S,+H: 402.1192; found: 402.1188.

7. General procedure for the synthesis of tetrahydropyridines (6-11, 16),

dihydropyridine (14 and 15) and cyclohexenes (18):

AN S ’/A\\.

Rhy(OAc), (2mol%) || | i

S% 12DCE,90°C YR, N
Ts >

12 h
N N=Ts
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4-((Phenylthio)methyl)-1-tosyl-1,2,3-triazole (50 mg, 0.144 mmol) and Rhy(OAc)s (1.28 mg, 0.0028
mmol, 2 mol%) and 1,2-DCE (1 mL) were added under nitrogen atmosphere to an oven dried 10 mL
reaction tube equipped with stir bar. The dienophile (0.576 mmol) was introduced through syringe;
next, the reaction tube was sealed and stirred at 90 °C for 12 h. After the TLC analysis, it was cooled to
room temperature and purified by column chromatography using hexane/ethyl acetate mixture as eluent

to afford products in high yield and purity.

2-Ethoxy-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (6) :

Phs\(j\
|
Ot

N
|

Ts
According to the general procedure the product was isolated in 84% yield using the mixture of ethyl
acetate/hexanes (8:92) as an eluent for column chromatography.
FTIR (CHCl;): 3056, 2981, 2928, 1595, 1427, 1359, 1265, 1169, 1103, 738, 564 cm .
'H NMR (500 MHz, CDCls, 24 °C): § 7.69 (d, 2H, J = 7.9 Hz), 7.33 (d, 2H, J = 8.2 Hz), 7.23-7.20 (m,
2H), 7.15-7.12 (m, 3H), 7.07 (s, 1H), 5.24 (s, 1H), 3.87-3.80 (m, 1H), 3.66-3.60 (m, 1H), 2.45 (s, 1H),
2.39-2.31 (m, 1H), 1.93-1.83 (m, 2H), 1.20 (t, 3H, J= 7.0 Hz), 1.05-0.98 (m, 1H).
BC{'H} NMR (125 MHz, CDCls, 24 °C): § 144.1, 136.4, 136.1, 130.0, 129.0, 128.9, 127.7, 127.0,
125.8, 114.1, 80.7, 63.2, 26.7, 22.6, 21.7, 15.0.

HRMS: calcd.for Co0H23NO3S,+K: 428.0751; found: 428.0760.

2-Methoxy-3-phenyl-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (7) :

PhS

l}l OMe

Ts
According to the general procedure the product was isolated in 60% yield using the mixture of ethyl

acetate/hexanes (5:95) as an eluent for column chromatography.
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FTIR (CHCls): 3054, 2985, 2928, 1632, 1597, 1583, 1440, 1423, 1362, 1343, 1265, 1189, 1168, 1103,
1070, 943, 909, 739, 650 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.30-7.23 (m, 4H), 7.20-7.18 (m, 1H), 7.11-7.06 (m, 4H), 6.97-
6.93 (m, 4H), 6.89 (d, 1H, J = 7.3 Hz), 5.32-5.30 (m, 1H), 3.57 (s, 3H), 3.36 (dd, 1H, J = 2.3, 7.1 Hz),
2.82(ddd, 1H,J=2.1, 7.4, 17.9 Hz), 2.36 (s, 3H), 2.24 (d, 1H, J = 17.8 Hz).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 143.3, 139.0, 136.4, 135.3, 129.7, 129.4, 129.0, 128.5,
128.1, 127.5, 126.8, 126.6, 111.7, 87.2, 55.9, 41.3, 27.8, 21.6.

HRMS: calcd.for C,sHysNO3S,+Na: 474.1168; found: 474.1174.

2-Methoxy-5-(phenylthio)-3-(p-tolyl)-1-tosyl-1,2,3,4-tetrahydropyridine (8) :

PhS

'Tl OMe

Ts
According to the general procedure the product was isolated in 70% yield using the mixture of ethyl
acetate/hexanes (5:95) as an eluent for column chromatography.
FTIR (CHCI;): 3055, 2983, 2929, 1632, 1595, 1357, 1265, 1169, 1099, 909, 736, 657 cm™".
'H NMR (400 MHz, CDCl, 24 °C): & 7.30-7.22 (m, 4H), 7.19-7.15 (m, 1H), 7.11-7.06 (m, 3H), 6.94
(d, 2H, J = 8.0 Hz), 6.75-6.70 (m, 4H), 5.26-5.25 (m, 1H), 3.55 (s, 3H), 3.30 (dd, 1H, J = 2.4, 7.2 Hz),
2.79 (ddd, 1H, J=2.1,7.5,17.9 Hz), 2.36 (s, 3H), 2.24 (s, 3H), 2.20 (d, 1H, /= 17.9 Hz).
BC{'H} NMR (100 MHz, CDCls, 24 °C): § 143.0, 136.5, 136.4, 136.0, 135.3, 129.5, 129.4, 129.0(3),
129.0(1), 128.0, 127.2, 126.6, 112.0, 87.3, 55.8, 41.0, 27.8, 21.6, 21.1.

HRMS: calcd.for C,sH>7NO3S,+Na: 488.1325; found: 488.1330.
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2-Methoxy-3-(4-methoxyphenyl)-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (9) :

OMe

PhS

l}l OMe

Ts
According to the general procedure the product was isolated in 72% yield using the mixture of ethyl
acetate/hexanes (6:94) as an eluent for column chromatography.
FTIR (CHCl;): 2984, 2924, 1646, 1583, 1450, 1404, 1375, 1095, 1049, 931, 848, 737, 612 cm .
'HNMR (400 MHz, CDCl3, 24 °C): § 7.21-7.13 (m, 4H), 7.09-7.06 (m, 4H), 7.11-7.06 (m, 2H), 6.85
(d, 2H, J = 8.0 Hz), 6.66 (d, 2H, J = 8.5 Hz), 6.33 (d, 2H, J = 8.7 Hz), 5.14-5.13 (m, 1H), 3.62 (s, 3H),
3.46 (s, 3H), 3.18 (dd, 1H, J=2.4,7.1 Hz), 2.79 (ddd, 1H, J = 2.0, 7.4, 17.9 Hz), 2.25 (s, 3H), 2.09 (d,
1H, J=17.9 Hz).
PC{'H} NMR (100 MHz, CDCl;, 24 °C): & 158.5, 143.2, 136.4, 135.2, 130.9, 129.4, 128.9, 128.2,
127.9,126.5, 113.6, 111.7, 87.3, 55.7, 55.0, 40.4, 27.8, 21.4.

HRMS: calcd.for CosH27NO4S,+Na: 504.1274; found: 504.1279.

2-Benzyl-2-methoxy-3-phenyl-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (10) :

PhS Ph
| OMe
N
Ts Ph

According to the general procedure the product was isolated in 36% yield using the mixture of ethyl
acetate/hexanes (5:95) as an eluent for column chromatography.

FTIR (CHCl;): 3060, 2923, 2852, 1636, 1593, 1492, 1476, 1454, 1440, 1354, 1265, 1168, 1086, 1067,
1004, 910, 741, 662, 566, 408 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.82 (d, 2H, J = 8.3 Hz), 7.39-7.27 (m, 7H), 7.22 (d, 1H, J = 2.1
Hz), 7.17-7.09 (m, 8H), 6.98-6.96 (m, 2H), 4.11 (d, 1H, J = 14.1 Hz), 3.29 (s, 3H), 3.11-3.04 (m, 2H),

2.57-2.51 (m, 1H), 2.50 (s, 3H), 2.0 (dd, 1H, J = 4.6, 16.3 Hz).
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BC{'H} NMR (100 MHz, CDCls, 24 °C): & 143.6, 139.5, 139.0, 135.9, 135.5, 131.7, 131.0, 129.7,
129.4, 128.9, 128.6, 128.3, 128.1, 127.5, 127.2, 126.7, 126.1, 114.3, 94.6, 53.3, 50.4, 39.8, 33.3, 21.7.

HRMS: calcd.for C3,H31NO3S,+Na: 564.1638; found: 564.1643.

4a-Methoxy-2- (phenylthio)-4-tosyl-1,4,4a,5,6,10b-hexahydrobenzo[f]quinolone (11) :

PhS

|
?SOMe

According to the general procedure the product was isolated in 46% yield using the mixture of ethyl
acetate/hexanes (5:95) as an eluent for column chromatography.
FTIR (CHCl;): 3053, 2972, 1580, 1534, 1436, 1352, 1267, 1177, 1070, 1039, 899, 856, 736 cm .
'H NMR (400 MHz, CDCls, 24 °C): § 7.78 (d, 2H, J = 8.3 Hz), 7.50 (d, 1H, J = 1.5 Hz), 7.30-7.27 (m,
3H), 7.25-7.22 (m, 2H), 7.19-7.07 (m, 3H), 7.04-7.00 (m, 2H), 6.89 (d, 1H, J = 7.8 Hz), 3.35-3.31 (m,
1H), 3.08-2.98 (m, 1H), 2.80 (s, 3H), 2.58-2.52 (m, 1H), 2.42 (s, 3H), 2.36-2.17 (m, 2H), 2.05 (s, 1H),
2.01 (s, 1H).
PC{'H} NMR (100 MHz, CDCl;, 24 °C): § 143.8, 138.7, 136.2, 135.9, 134.6, 133.1, 129.5, 129.1,
128.8, 128.5, 128.2, 127.7, 126.9, 126.3, 126.0, 106.6, 92.6, 50.5, 41.1, 36.3, 28.7, 26.3, 21.7.

HRMS: calcd.for C,7H,7NO3S,+K: 516.1064; found: 516.1078.

2-Phenyl-5-(phenylthio)-1-tosyl-1,4-dihydropyridine (14) :

PhS

According to the general procedure the product was isolated in 23% yield using the mixture of ethyl
acetate/hexanes (4:96) as an eluent for column chromatography.

FTIR (CHCI;): 3069, 2965, 2895, 1639, 1584, 1476, 1439, 1357, 1293, 1074, 911, 735, 650 cm .
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'H NMR (500 MHz, CDCls, 24 °C): § 7.62 (d, 2H, J = 8.3 Hz), 7.49-7.47 (m, 2H), 7.37-7.26 (m, 8H),
7.23-7.20 (m, 2H), 5.40 (t, 1H, J = 4.5 Hz), 2.48 (s, 3H), 2.31 (d, 2H, J = 4.4 Hz).

BC{'H} NMR (125 MHz, CDCls, 24 °C): § 144.4, 138.9, 137.4, 130.8, 130.0, 129.8, 129.5, 129.3,
129.2,129.0, 128.4, 128.1, 127.9, 127.4, 127.0, 117.6, 29.1, 21.8.

HRMS: calcd.for C,4H>1NO,S,+H: 420.1086; found: 420.1081.

2-(4-Methoxyphenyl)-5-(phenylthio)-1-tosyl-1,4-dihydropyridine (15) :

PhS

Ts OMe
According to the general procedure the product was isolated in 27% yield using the mixture of ethyl
acetate/hexanes (4:96) as an eluent for column chromatography.
FTIR (CHCI;): 3056, 2967, 2878, 1592, 1484, 1460, 1387, 1265, 1164, 1187, 1053, 876, 765 cm .
'H NMR (500 MHz, CDCls, 24 °C): § 7.59 (d, 2H, J = 8.3 Hz), 7.39 (d, 2H, J = 8.8 Hz), 7.31-7.20 (m,
7H), 6.92 (s, 1H), 6.88 (d, 2H, J = 8.8 Hz), 5.29 (t, 1H, J = 4.5 Hz), 3.82 (s, 3H), 2.46 (s, 3H), 2.27 (d,
2H, J=4.4 Hz).
PC{'H} NMR (125 MHz, CDCl;, 24 °C): § 159.8, 144.3, 138.5, 133.6, 132.7, 130.8, 130.0, 129.8,
129.4,129.1, 128.2, 128.0, 127.4, 124.7, 116.0, 113.5, 55.3, 29.0, 21.8.

HRMS: calcd.for C,sHy3sNO3S,+H: 450.1192; found: 450.1186.

2-Phenyl-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (16) :

PhS

N
|

Ts
According to the general procedure the product was isolated in 25% yield using the mixture of ethyl

acetate/hexanes (4:96) as an eluent for column chromatography.
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FTIR (CHCl3): 3055, 2960, 2927, 2855, 1623, 1597, 1584, 1363, 1340, 1265, 1169, 1105, 1083, 955,
738, 704, 666 cm .

'H NMR (400 MHz, CDCls, 24 °C): § 7.65 (d, 2H, J = 8.4 Hz), 7.49-7.49 (m, 1H), 7.29-7.09 (m, 12H),
5.24-5.23 (m, 1H), 2.43 (s, 3H), 2.03-1.97 (m, 1H), 1.86-1.73 (m, 2H), 1.57-1.53 (m, 1H).

BC{'H} NMR (100 MHz, CDCls, 24 °C):  144.0, 139.5, 136.2, 136.0, 131.1, 129.8, 128.9, 128.5,
128.0, 127.4, 127.1, 126.0, 125.9, 111.4, 55.4,27.7, 23.0, 21.7.

HRMS: calcd.for Co4H3NO,S,+H: 422.1243; found: 422.1253.

N-((3,4-Dimethyl-1-(phenylthio)cyclohex-3-en-1-yl)methylene)-4-methylbenzenesulfonamide

PhS” i i
NS

N
|

Ts

(18a) :

According to the general procedure (reaction was performed at 120 °C) the product was isolated in 46%
yield using the mixture of ethyl acetate/hexanes (3:97) as an eluent for column chromatography.

FTIR (CHCl3): 2920, 2861, 1610, 1442, 1324, 1267, 1161, 1091, 909, 804, 734 cm ™"

'H NMR (400 MHz, CDCls, 24 °C): § 8.31 (s, 1H), 7.65 (d, 2H, J = 8.3 Hz), 7.25 (d, 2H, J = 8.1 Hz),
7.22-7.18 (m, 1H), 7.16-7.14 (m, 2H), 2.40 (s, 3H), 2.23-2.08 (m, 3H), 1.87-1.78 (m, 3H), 1.53 (s, 3H),
1.49 (s, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 174.7, 144.4, 137.5, 135.4, 129.7, 129.6, 128.8, 128.2,
128.0, 125.7, 122.1, 53.8, 38.0, 28.8, 21.7, 19.0, 18.7.

HRMS: calcd.for C»,H,sNO,S,+H: 400.1399; found: 400.1398.
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N-((3,4-dimethyl-1-(phenylthio)cyclohex-3-en-1-yl)methylene)-4-methoxybenzenesulfonamide

(18b) :

OMe
According to the general procedure (reaction was performed at 120 °C) the product was isolated in 35%
yield using the mixture of ethyl acetate/hexanes (3:97) as an eluent for column chromatography.
FTIR (CHCI;): 3056, 2983, 2926, 1594, 1495, 1437, 1331, 1264, 1161, 1092, 1031, 908, 737 cm .
'H NMR (400 MHz, CDCl3, 24 °C): § 8.33 (s, 1H), 7.74 (d, 2H, J = 9.0 Hz), 7.25-7.23 (m, 1H), 7.21-
7.18 (m, 2H), 7.11-7.07 (m, 2H), 6.96 (d, 2H, J = 8.9 Hz), 3.86 (s, 3H), 2.27-2.21 (m, 3H), 1.93-1.81
(m, 3H), 1.57 (s, 3H), 1.54 (s, 3H).
BC{'H} NMR (100 MHz, CDCls, 24 °C):  174.1, 163.6, 137.4, 130.0, 129.7, 129.5, 128.7, 128.1,
125.6, 122.0, 114.3, 55.7, 53.6, 37.9, 28.8, 28.7, 19.0, 18.6.

HRMS: calcd.for C2,HysNO3S,+H: 417.1349; found: 417.1345.

3-(Phenylthio)-1-tosyl-4,4a,7,7a-tetrahydro-1H-cyclopenta[b]pyridine (20a) :
H
PhS
TP
Y H
Ts
According to the general procedure the product was isolated in 28% yield using the mixture of ethyl

acetate/hexanes (3:97) as an eluent for column chromatography.

FTIR (CHCl;): 3057, 2932, 2855, 1635, 1437, 1358, 1265, 1169, 1101, 1007, 903, 806, 738, 666 cm ™"
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'H NMR (400 MHz, CDCls, 24 °C): § 7.73 (d, 2H, J = 8.3 Hz), 7.35-7.23 (m, 3H), 7.26-7.22 (m, 2H),
7.16-7.13 (m, 3H), 5.84-5.82 (m, 1H), 5.79-5.74 (m, 1H), 4.63-4.61 (m, 1H), 2.46 (s, 3H), 2.43-2.40 (m,
1H), 2.22-2.15 (m, 1H), 1.97-1.84 (m, 3H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 144.2, 136.2, 135.7, 134.0, 131.3, 130.9, 130.0, 129.0,
128.1, 127.2, 126.0, 109.6, 61.1, 38.0, 34.8, 30.3, 21.7.

HRMS: calcd.for C,;H>1NO,S,+H: 384.1086; found: 384.1089.

3-(Phenylthio)-1-tosyl-1,4,4a,7,8,8a-hexahydroquinoline (20b) :

H

PI|S
m
N

I H
Ts

According to the general procedure the product was isolated in 26% yield using the mixture of ethyl
acetate/hexanes (3:97) as an eluent for column chromatography.

FTIR (CHCls): 3053, 2984, 2927, 2856, 1631, 1598, 1583, 1476, 1355, 1265, 1169, 1026, 910, 805,
792,671,652 cm .

'H NMR (500 MHz, CDCls, 24 °C): § 7.63 (d, 2H, J = 8.3 Hz), 7.24 (d, 2H, J = 8.0 Hz), 7.17-7.12 (m,
3H), 7.06-7.03 (m, 3H), 5.59-5.56 (m, 1H), 5.39-5.36 (m, 1H), 4.38 (m, 1H), 2.36 (s, 3H), 2.09 (ddd,
1H,J=2.0,11.0, 17.3 Hz), 1.89-1.85 (m, 2H), 1.71-1.53 (m, 4H).

BC{'H} NMR (125 MHz, CDCl;, 24 °C): & 144.2, 136.4, 136.3, 130.1, 130.0, 129.4, 129.0, 128.0,
127.7,127.1,125.8, 110.5, 52.7, 29.1, 27.0, 25.2, 21.7, 20.4.

HRMS: calcd.for C2,H3NO,S,+H: 398.1243; found: 398.1239.

4-Methyl-N-((2-(phenylthio)bicyclo[2.2.2]oct-5-en-2yl)methylene)benzenesulfonamide (22) :

PhS

NTs
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According to the general procedure the product was isolated in 56% (dr; 1.5:1) yield using the mixture
of ethyl acetate/hexanes (4:96) as an eluent for column chromatography.

FTIR (CHCIs): 3050, 2928, 2864, 1602, 1473, 1439, 1324, 1306, 1291, 1160, 1090, 1019, 813, 780,
750, 703, 694, 668 cm .

'H NMR (500 MHz, CDCls, 24 °C): § 8.37 (s, 0.65H), 8.11 (s, 1H), 7.67 (d, 1.5H, J = 8.3 Hz), 7.59 (d,
2H, J = 8.2 Hz), 7.24-7.09 (m, 8H), 7.02-6.98 (m, 3.4H), 6.36-6.27 (s, 1.3H), 6.14-6.10 (m, 1H), 6.00-
5.97 (m, 1H), 2.64-2.54 (m, 3H), 2.46-2.41 (m, 1H), 2.37 (s, 2H), 2.36 (s, 3H), 2.23 (dd, 1H, J = 2.5,
13.9 Hz), 2.04 (td, 1H, J = 3.3, 13.6 Hz), 1.68- 1.60 (m, 1H), 1.47 (dd, 1H, J= 2.1, 11.6 Hz), 1.38-1.20
(m, 4H).

BC{'H} NMR (125 MHz, CDCls, 24 °C): & 176.0, 175.6, 144.5, 144.2, 136.6, 136.5, 135.9, 135.4,
135.3, 134.9, 132.9, 132.8, 131.3, 129.8, 129.6, 129.4, 129.3, 129.2, 128.9, 128.0, 127.9, 127.1, 58.9,
58.5,36.9,36.1, 34.7, 33.5, 30.2, 30.0, 25.5, 22.9, 22.8, 21.7, 21.7, 20.0.

HRMS: calcd.for C2,H3NO,S,+H: 398.1243; found: 398.1265.

8. One-pot synthesis of compound 3a from phenylpropargyl sulfide:

_ CuTc
S/\/ Ts-N3, Toluene PhS
rt, 4 h . | SPh
- —NTs
then '}l
Rh,(OAC), (5 mol%) Ts
90°C,5h

Phenylpropargyl sulfide (96 mg, 0.649 mmol, 1 equiv) and CuTc (12 mg, 0.1 equiv) in toluene (4 mL)
was added tosyl azide (128 mg, 0.649 mmol, 1 equiv) at room temperature under N, atmosphere. The
reaction mixture was stirred at room temperature for 4 h. After the consumption of starting material,
Rhy(OAc)s (14.34 mg, 0.0324 mmol, 5 mol%) was added to the reaction tube and stirred at 90 °C for 5
h. After the TLC analysis, it was cooled to room temperature and purified by column chromatography

using hexane/ethyl acetate mixture as eluent to afford tetrahydropyridine 3a in 66% yield.
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9. One-pot synthesis of compound 5a from phenylpropargyl sulfide:

CuTc
/
S/\/

Ts-N3, Toluene  PhS
»
0]

then l}l

Rh,(OAC), (5 mol%) Ts
90 °C, 10 h

)

O
Phenylpropargyl sulfide (96 mg, 0.649 mmol, 1 equiv) and CuTc (12 mg, 0.1 equiv) in toluene (4 mL)
was added tosyl azide (128 mg, 0.649 mmol, 1 equiv) at room temperature under N, atmosphere. The
reaction mixture was stirred at room temperature for 4 h. After the consumption of starting material,
Rhy(OAc)s (14.34 mg, 0.0324 mmol, 5 mol%) and 2,3-dihydrofuran (181 mg, 2.596 mmol) were added
to the reaction tube and stirred at 90 °C for 10 h. After the TLC analysis, it was cooled to room

temperature and purified by column chromatography using hexane/ethyl acetate mixture as eluent to

afford fused tetrahydropyridine Sa in 69% yield.

10. Synthesis of compound 24:

Br Br
Ejs Br  KyCO3(2eq) S Br
| S > | s
N —_NTs MeOH, rt \ o

8h

\

Compound 3m (50 mg, 0.063 mmol) and K,CO; (0.126 mmol, 2 equiv) were added under nitrogen
atmosphere to an oven dried 10 mL reaction tube equipped with stir bar. 4 mL of MeOH was
introduced through syringe and the reaction mixture was stirred at room temperature for 8 h. After the
TLC analysis, the reaction mixture was dilute with water (10 mL) and extracted with DCM (2 x 5 mL).
The combined organic layer was dried over (Na,SO4) and filtered. Evaporation of solvent under
reduced pressure followed by column chromatography of the crude product afforded the aldehyde 24 in
70% yield.

FTIR (CHCl3): 2925, 2855, 1748, 1623, 1596, 1424, 1371, 1264, 1169, 1100, 1020, 910, 744, 653 cm .
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'H NMR (400 MHz, CDCls, 24 °C): 8 9.90 (s, 1H), 7.72-7.61 (m, 4H), 7.54-7.52 (m, 1H), 7.36-7.28
(m, 4H), 7.22-7.18 (m, 3H), 7.06-6.99 (m, 1H), 2.53-2.46 (m, 1H), 2.44 (s, 3H), 2.13 (dd, 2H, J = 5.9,
18.1 Hz), 2.02-1.82 (m, 2H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): & 189.9, 145.1, 139.4, 137.2, 136.9, 136.0, 133.9, 133.3,
131.7, 131.3, 130.1, 128.4, 128.3, 127.9, 127.7, 127.3, 126.8, 122.7, 113.7, 76.2, 28.6, 24.9, 21.7.

HRMS: calcd.for C,sH>1NO3Br,S;+Na: 659.8943; found: 659.8948.

11. Synthesis of compound 25:

Br
Br 1) NaBH3CN, rt S
S Br THF,8h | S
[j L K3 2 © B h @
ul, DMEDA
N NTs 'i's 'Tl
Ts

A K3POy, Toluene
Ts H 75°C, 3.5h

over all yield for two steps 54%

Sodium cyanoborohydride (0.189, 1.5 equiv) was added a solution of compound 3m (100 mg, 0.126
mmol) in dry THF (5 mL) at room temperature. The reaction mixture was stirred at rt for 8 h. After the
TLC analysis, the reaction mixture was quenched with addition of water (10 mL) and extracted with
EtOAc (2 x 5 mL). The combined organic layer was dried over (Na,SO4) and filtered. Evaporation of
solvent resulted in the amide, which was used in the next step without further purification.

The amide obtained above was dissolved in 2 mL of toluene in reaction tube, subsequently, Cul (5
mol%), N,N'-dimethylethylenediamine (DMEDA) (10 mol%) and K;PO4 (2 equiv) were added under
nitrogen atmosphere. The reaction tube was sealed and stirred at 75 °C for 1.5 h. After the TLC
analysis, the reaction mixture was cooled to room temperature and purified by column chromatography
using ethyl acetate hexane/ hexane (1:9) mixture as eluent to afford benzo[b][1,4]thiazine-2,2'-pyridine
25 in overall yield of 54% for two steps.

FTIR (CHCls): 2955, 2865, 1709, 1575, 1362, 1294, 1175, 1079, 1028, 967, 924, 660, 569, 428 cm ™",
'H NMR (400 MHz, CDCls, 24 °C): § 7.76 (d, 2H, J = 8.3 Hz), 7.68 (d, 2H, J = 8.4 Hz), 7.53 (dd, 1H,
J=1.1,79 Hz), 7.40 (s, 1H), 7.35 (d, 2H, J = 8.1 Hz), 7.30-7.23 (m, 4H), 7.11 (dd, 1H, J=1.5, 7.9
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Hz), 7.07-6.95 (m, 4H), 4.70 (d, 1H, J = 13.7 Hz), 4.39 (d, 1H, J = 13.7 Hz), 2.73 (s, 1H), 2.58-2.47 (s,
2H), 2.45 (s, 6H).

BC{'H} NMR (100 MHz, CDCls, 24 °C): § 144.7, 144.3, 138.3, 137.6, 137.4, 137.3, 133.4, 133.3,
130.2, 129.8, 128.0, 127.9, 127.7, 127.2, 127.1(8), 127.1(3), 127.0, 126.9, 125.7, 125.3, 121.4, 110.0,
71.6, 55.6,37.6,24.3,21.7,21.7.

HRMS: calcd.for C3,H9N,O4BrS4+H: 713.0266; found: 713.0278.

12. Synthesis of 3-(4-methoxyphenyl)-5-(phenylthio)pyridine 26 :

OMe OMe
PhS
| TMSOTH _ PhS B
N OMe DCM, (@] OC -rt N/
Te 4h, 75%

Compound 9 (50 mg, 0.1 mmol, 1 equiv) in dichloromethane (2 mL) at 0 °C was added TMSOTf
(0.259 mmol, 2.5 equiv) drop wise over 5 min. The reaction mixture was then slowly allowed to come
to room temperature over 4 h and an aqueous solution of saturated bicarbonate (3 mL) was added. The
reaction was extracted with DCM (3 x 5 mL) and the combined organic part was dried over Na,SOy,
filtered and evaporated under reduced pressure. The crude product was purified by column
chromatography using hexane/ethyl acetate (9:91) mixture as eluent to afford 3-(4-methoxyphenyl)-5-
(phenylthio)pyridine 26 in 75% yield.

FTIR (CHCIl3): 3057, 2959, 2924, 2852, 1609, 1578, 1513, 1475, 1462, 1439, 1421, 1322, 1216, 1107,
1083, 1047, 829, 808, 743, 705, 691, 663 cm ™"

'H NMR (400 MHz, CDCls, 24 °C): & 8.58 (d, 1H, J= 2.1 Hz), 8.39 (d, 1H, J=2.1 Hz), 7.68 (t, 1H, J
= 2.1 Hz), 7.40-7.33 (m, 4H), 7.29-7.26 (m, 2H), 7.19 (s, 1H), 6.91 (d, 2H, J = 8.8 Hz), 3.78 (s, 3H).
BC{'H} NMR (100 MHz, CDCl;, 24 °C):  160.1, 149.1, 146.2, 136.8, 135.8, 134.1, 133.5, 131.8,
129.6, 129.5, 128.4, 128.0, 114.7, 55.5.

HRMS: calcd.for C1gHsNOS+H: 294.0947; found: 294.0951.
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13. NMR spectra of isolated compounds:

4-((Phenylthio)methyl)-1-tosyl-1,2,3-triazole (1a) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa41014
EXPNO 1125
PROCNO 1
F2 - Acquisition Parameters
Date 20141031
Time 16.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 200.34
DW 62.400
DE 6.50
TE 300.3
D1 0.50000000
TDO 1

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

SF 400.1300095 MHz
WDW E

SSB 0

LB 0.30 Hz
GB

PC .00

Current Data Parameters

NAME spad41014
EXPNO 1126
PROCNO 1

<)
BRUKER
(L ><)

F2 - Acquisition Parameters

Date_ 20141031

Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 16540
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG

DW 20.800 usec
DE 6.50 usec
TE 301.0 K

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

Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
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 100.6127578 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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1- (Phenylsulfonyl)-4- ((phenylthio)methyl)-1,2,3-triazole (1b) :
"H NMR (400 MHz, CDCl;, 24 °C)

PhS"\>44\

10 9 8 7 6 5 4 3 2 1
35232 8
wl=le=lailn 3]

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

ppm

Current Data Parameters
NAME spad40914
EXPNO 420
PROCNO 1

F2 - Acquisition Parameters
Date 20140920
Time 8.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

DW 62.400 usec
DE 6.50 usec
TE 0 K

D1 0.50000000 sec
TDO 1

= CHANNEL f1l ==

15.70 usec

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

SF 400.1300087 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T T T
200 180 160 140 120 100 80 60 40 20

ppm

Current Data Parameters
NAME

spa40914
EXPNO 421
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140920
Time 8.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
W 20.800 usec
DE 6.50 usec
TE 0
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =

13C
9.25 usec

PLW1 47.00000000 W
SFO1 100.6228289 MHz
******** CHANNEL f2 ========
CPDPRG2 waltzlé

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
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

47



1-((4-Fluorophenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1c) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spadl014
EXPNO 184
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141006
Time 20.27
INSTRUM spect

PROBHD 5 mm PABBO BB-

Phs‘ﬂ)ﬁ;\ PULPROG 2g30
o D 65536

Ns _N-g” SOLVENT CDC13
NS NS 16
o) F DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 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
400.1320007 MHz

F2 - Processing parameters
ST 65536
SF 400.1300090 MHz
WDW EM

L SSB 0
LB 0.30 Hz
GB 0
PC 1.00

10 9 8 7 6 5 a 3 2 1 0 ppm

5 [ H

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad1014
EXPNO 185
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141006
Time 20.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
20 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
9.25 usec
47.00000000 W
100.6228289 MHz
== = CHANNEL f2 =
CPDPRG2 waltzlé
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 100.6127558 MHz
WDW EM
SSB 0
LB 1.00 Hz
I I I I I I I I I I I GB 0 1 a0
200 180 160 140 120 100 80 60 40 20 0 ppm °° '
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1-((4-Chlorophenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1d) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa4l014
EXPNO 621
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141016

Time 23.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

DW 62.400 usec
DE 6.50 usec
TE 301.0 K

D1 0.50000000 sec
TDO 1

CHANNEL f1 ==

NUC1 1H

Pl 15.70 usec
PLWL 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 65536

SF 400.1300095 MHz
WDW EM

SSB o]

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME spa41014
EXPNO 22
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141016
Time 23.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

D 16540
SOLVENT cpc13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 301.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1

13C

.25 usec
47.00000000 W
100.6228289

MHz

= CHANNEL f2

CPDPRG2

waltz1lé
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 100.6127546 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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1-((4-Methoxyphenyl)sulfonyl)-4-((phenylthio)methyl)-1,2,3-triazole (1e) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad40914
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date 20140911
Time 0.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77

DW 62.400 usec
DE 6.50 usec
TE 297.8 K
D1 0.50000000 sec
TDO 1

== CHANNEL f1l ==
1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB o]

PC 1.00

<)
BRUKER
(><)

Current Data Parameters

NAME spa40914
EXPNO 58
PROCNO 1

F2 - Acquisition Parameters
Date 20140911
Time 0.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 16540
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

PLW1 47.00000000 W
SFO1 100.6228289 MHz
CPDPRG2 waltzlé
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
ST 32768

SF 100.6127592 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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4-((p-tolylthio)methyl)-1-tosyl-1,2,3-triazole (1f) :
"H NMR (500 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa50914

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140910

Time 16.12

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 32768

SOLVENT cpbcl3

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 1.6384500 sec

RG 114.76

DW 50.000 usec

DE 6.50 usec

TE 299.8 K
sec

0.50000000
1

CHANNEL f1 ==

500.1525008
1H
11.75 usec
15.30000019 W
F2 - Processing parameters
SI 65536
SF 500.1500234 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A AJJ
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
F;'éﬂ Féjz;wéﬂ F;ﬁ FéTéﬂ
== S S+
CIEREMENITY o s
13 1
C{'H} NMR (125 MHz, CDCls, 24 °C)
Current Data Parameters
s NAME spa40515
EXPNO 352
)»—\ PROCNO 1
N F2 - Acquisition Parameters
Date_ 20150511
Time 1.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUCL 13C
Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CHANNEL f2
CPDPRG2 waltzl6
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 100.6127548 MHz
wWDwW EM
SSB 0
LB 1.00 Hz
I I I I I I I I I I gg 0 1 a0
200 180 160 140 120 100 80 60 40 20 ppm
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4-(((2,4-dimethylphenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1g) :

"H NMR (400 MHz, CDCl;, 24 °C)

— O T DWW N o~

O —H 00 WO — O [~ O O —~

DO M O O 0 o

M~~~ 00 o <
o

-

_-2.459

_—2.286

o~
o
o~
o~

g

10 9 é 7 6 5 3 2 1 0 ppm
S g 588
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
S
No N-Ts
260 150 1&0 140 150 160 BB 66 AO 50 6 ppm

Current Data Parameters

NAME spa40914
EXPNO 745
PROCNO 1

F2 - Acquisition Parameters
Date 20140929
Time 17.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 95.73

DW 62.400 usec
DE 6.50 usec
TE 0 K

D1 0.50000000 sec
TDO 1

== CHANNEL f1l ==
1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300093 MHz
wDwW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME spa40914
EXPNO 746
PROCNO 1

F2 - Acquisition Parameters
Date 20140929

Time 17.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 16540
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
13C

.25
47.00000000 W
100.6228289 MHz

CHANNEL f2 =

CPDPRG2 waltzlé
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
ST 2768

SF 100.6127589 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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4-(((4-Methoxyphenyl)thio)methyl)-1-tosyl--1,2,3-triazole (1h) :
"H NMR (500 MHz, CDCl;, 24 °C)

[~ N[~ O = Oy O © o o o
— O N[~ WO N O~ O © )
S O~ MM N N o =
e RS < o o~ BRUKER

)
%
X

Current Data Parameters

NAME spa41014
EXPNO 138
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141004

19.53
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG 2930
) 65536
SOLVENT cpcl3
NS 16
Ds 2

MeO SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 0.50000000 sec
TDO 1
77777777 CHANNEL f1 ========
NUC1 1H
PL 15.70 usec
PLWL 7.75000000 W
SFOL 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300101 MHz
WDW EM
sSB 0
LB 0.30 Hz
GB 0

JL J~ PC 1.00

T T T T
10 9 8 7 6 5

R &
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Current Data Parameters

NAME spa41014
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141004
Time 20.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

MeO D 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

13C

9.25 usec
47.00000000 W
100.6228289 MHz

CHANNEL f2
waltzl6
1H

90.00 usec
7.75000000 w
0.23583999 w
0.19103000 w

400.1316005 MHz

F2 - Processing parameters
ST 32768
SF 100.6127584 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T T T T T T T T T T T PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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4-(((4-bromophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1i) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa40515
EXPNO 92
PROCNO 1
F2 - Acquisition Parameters
Date 20150510
Time 0.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters
NAME spad0914
EXPNO 84
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140911
Time 20.42
NSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 16540
SOLVENT CcDpC13
S 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f£1
13c
9.25 usec
47.00000000 W
100.6228289 MHz

77777777 CHANNEL £2 ========
CPDPRG2 waltzl6
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
ST 32768
SF 100.6127559 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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4-(((4-Nitrophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1j) :
"H NMR (500 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa50914
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20140910
Time 16.42
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG zg30
s D 32768
4“5%4\ SOLVENT cpcl3
N“’N NS 16
o N— DS 2
N Ts SWH 10000.000 Hz
FIDRES 0.305176 Hz
ON 20 1.6384500 sec
RG 138.53
DW 50.000 usec
DE 6.50 usec
TE 300.1 K
D1 0.50000000 sec
TDO 1
—======= CHANNEL £l ========
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
sI 6553
SF 500.1500247 MHz
WDW EM
SSB 0
4Ah'J‘44A LB 0.30 Hz
GB 0
pC 1.00

T T
7 6 5 4 3 2 1 0 ppm
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BC{'"H} NMR (125 MHz, CDCl;, 24 °C)
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4-(((2-Fluorophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1k) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa40914
EXPNO 417
PROCNO 1
F2 - Acquisition Parameters
Date 20140920
Time 8.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 = =
1H
15.70 usec

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300098 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME spa40914
EXPNO 418
PROCNO 1
F2 - Acquisition Parameters
Date 2 0920
Time 8.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13cC
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =

CPDPRG2 waltzl6
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 100.6127560 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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4-(((2-Chlorophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (11) :

"H NMR (400 MHz, CDCl;, 24 °C)
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C{'H} NMR (100 MHz, CDCl3, 24 °C)
cl
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200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME spadl1014
EXPNO 187
PROCNO 1

F2 - Acquisition Parameters
Date 20141006
Time 20.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

DW 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
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300104 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME

spad1014
EXPNO 193
PROCNO 1
F2 - Acquisition Parameters
Date 20141006
ime” 21.30
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG 2gpg30
TD 16540
SOLVENT cbcl3
NS 750
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 ==
13C
9.25 usec

47.00000000 W

100.6228289 MHz

———————— CHANNEL f£2 ========

CPDPRG2 waltzl6
2 1H

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.19103000 W

SFO2 400.1316005 MHz

F2 - Processing parameters

ST 32768

SF 100.6127552 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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4-(((2-Bromophenyl)thio)methyl)-1-tosyl-1,2,3-triazole (1m) :

"H NMR (400 MHz, CDCl;, 24 °C)

7.547
7.530
7.527
7.379
7.358
7.260
7.236
7.231
7.216
7.212
7.199
7.196
7.181
7.178
7.162
7.159
7.074
7.069
7.054
7.051
7.049
7.036
7.031
4.223
2.450

Br.

] A N

I I I I I I I I I

9 8 7 6 5 4 3 2 ppm
BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

Br.
I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME spa40914
EXPNO 414
PROCNO 1
F2 - Acquisition Paramet
Date_ 20140920
Time 7.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 200.34
DW 62.400
DE 6.50
TE 0 K
D1 0.50000000
TDO 1
== CHANNEL f1l ==
1H
15.70
7.75000000
400.1320007
F2 - Processing paramete
ST 65536
SF 400.1300098
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
Current Data Parameters
NAME spa40914
EXPNO 415
PROCNO 1
F2 - Acquisition Parameters
Date 20140920
Time 8.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 16540
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 use
DE 6.50 use
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l ==

NUC1 13C

P1 9.25 use
PLW1 47.00000000 W
SFO1 100.6228289 MHz
= = CHANNEL f

CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 use
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI

SE 100.6127581 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

ers

Hz
Hz
sec

usec
usec

sec

usec
w
MHz

rs

MHz

Hz

c
c
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4-((Benzylthio)methyl)-1-tosyl-1,2,3-triazole (1n) :

"H NMR (400 MHz, CDCl;, 24 °C)

T N[ OO O WO O WL L oo [fe)
Y[~ 0 I~ OO WO LW M — 0 I}
Y OYOO M M AN AN AN NN NN — O <t
ESS ¥ o BRUKER
Current Data Parameters
NAME spad4l014
EXPNO 56
PROCNO 1
F2 - Acgquisition Parameters
Dat67 20141002
Time 23.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG ngD
TD 65536
SOLVENT CDC13
NS 16
DS 2
SW! 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l ==
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MH=z
F2 - Processing parameters
ST 65536
SF 400.1300093 MHz
WDW EM
L J SSB 0
LB 0.30 Hz
e - GB 0
PC 1.00
T T T T
10 9 8 7 6 3 0 ppm
FH H“T F‘W f’?
oo oM oo -
il ailo il o
13 1 o
C{'H} NMR (100 MHz, CDCl, 24 °C)
Current Data Parameters
NAME sps/llOl/l
EXPNO 57
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141002
S Time 23.29
J INSTRUM spect
Ph PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
2O 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
******** CHANNEL fl ========
NUC1l 13C
Pl .25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
== = CHANNEL f2 ==
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO02 400.1316005 MHz
F2 - Processing parameters
SI 3276
SF 100.6127567 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T GB 0
200 180 160 140 80 60 0 ppm 1o
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4-((Cyclohexylthio)methyl)-1-tosyl-1,2,3-triazole (10) :
"H NMR (400 MHz, CDCl;, 24 °C)

W OO < I N O ODWODNOMNILMOEMIUN AOOM=M A NO O N N
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N =S\ e—

Current Data Parameters

NAME spa41014
EXPNO 135
PROCNO 1
F2 - Acquisition Parameters
Date 20141004
Time 19.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300110 MHz
WDW EM
SSB 0
J LB 0.30 Hz

GB 0

* A PC 1.00

10 9 1 0 ppm

1.00°\_ .
2.00/

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

<)
BRUKER
(<D

Current Data Parameters

NAME spad1014
EXPNO 136
PROCNO 1
F2 - Acquisition Parameters
Date 20141004
Time 19.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT cDC13

S NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1

47.00000000 W
100.6228289 MHz

== CHANNEL f2 ==

CPDPRG2 waltzlé
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 100.6127720 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T GB 0 140
200 180 160 140 120 100 80 60 40 20 0 ppm °° :
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2-(((1-Tosyl-1,2,3-triazol-4-yl)methyl)thio)benzo|d]oxazole (1p) :
"H NMR (400 MHz, CDCl;, 24 °C)

O AN O AN OO~ OM—H000MOO S WO oW~ (o)}
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BC{'"H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0914
EXPNO 86
PROCNO 1
F2 - Acquisition Parameters
Date 20140911
Time ™ 20.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1

== CHANNEL fl ==

1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
SI 65536

SF 400.1300098 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME spa40914

EXPNO 7

PROCNO 1

F2 - Acquisition Parameters

Date 20140911

Time 20.57

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 16540

SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz
0.3440820 sec

RG 200.34

oW 20.800 usec

DE 6.50 usec

TE 0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

HANNEL f1

NUC1 13C

Pl 9.25 usec

PLW1 47.00000000 w

SFO1 100.6228289 MHz

HANNEL £2

CPDPRG2 waltzl6

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

ST 768

SF 100.6127561 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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N-((2,5-Bis(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3a) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spadlllé4
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141115
Time 13.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
PhS FIDRES 0.122266 Hz
SPh AQ 4.0894966 sec
_—NTs RG 169.77
N DW 62.400 usec
Ts DE 6.50 usec
TE 300.4 K
D1 0.50000000 sec
TDO 1

== CHANNEL f1

15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300075 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T
10 9 8 6 5 4 3 2 1 0 ppm

e E

‘C{'H} NMR (1 (100 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spadlll4
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20141115
Time™ 13.28
PhS INSTRUM spect
PROBHD 5 mm PABBO BB-
\Ej<S/Ph PULPROG 2gpg30
N —=NTs TD 16540
| SOLVENT CDC13
Ts NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 ==
13c
9.25 usec
47.00000000 W
100.6228289 MHz

77777777 CHANNEL f£2 ========

CPDPRG2 waltzl6

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

ST 32768

SF 100.6127569 MHz

WDW EM

SSB 0

LB 1.00 Hz
T T T T T GB 0

PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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N-((1-(Phenylsulfonyl)-2,5-bis(phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3b) :

—

H NMR (400 MHz, CDCl3, 24 °C)

COTONDSCWOLO AONNOOAOOMSONMINWWOWMANNSEMT OSSO WONOO T I WS
AT OO0 O0ON-OOLTMN AN OOOWOM AN NN OO O~ O
OO~ LVLOUNHWWWOWLWWOWOSIIFITITTONONONONOONNMONMOANNNNNNN—AAAODLWLWYLN
ool e e T e e T B el e o e e O S St et e o e o e e o e e e O L I St St el e el e e B I B B
cooocccocenodooo 0 BRUKER
— C>D
Current Data Parameters
NAME spa40914
EXPNO 480
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140921
Time 15.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
PhS SOLVENT cpCc13
NS 16
| SPh DS 2
—NSO,Ph SWH 8012.820 Hz
N FIDRES 0.122266 Hz
SO,Ph AQ 4.0894966 sec
2 RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300106 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
- PC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o © ([T (Ow]|0)jo]F o (0 (0|0
2| (2NN ee el g
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C{'H} NMR (100 MHz, CDCl, 24 °C)
Current Data Parameters
NAME spad0914
EXPNO 469
PROCNO 1
F2 - Acquisition Parameters
PhS Date_ 20140921
Time 14.42
\ﬂi/T:L:ffﬂ Ph INSTRUM spect
N =NSO| PROBHD 5 mm PABBO BB-
) PULPROG zgpg30
SO.Ph TD 16540
SOLVENT cpcl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13C
.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f£2
waltzl6
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
ST
SF 100.6127559 MHz
WDW
sSB 0
LB 1.00 Hz
T T T T T T T T T T T gg 0 140
200 180 160 140 120 100 80 60 40 20 V] ppm |
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(E)-4-Fluoro-N- ( (1- ( (4-fluorophenyl)sulfonyl)-2,5-bis (phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3¢) :

"H NMR (400 MHz, CDCl3, 24 °C)

OO ANLST -0 TN HND WO AN OMWMOO™OLWNWHN LWL WN O W
OO~V ITMNMHOOLILTOMNHONDOEEWOOILTONOANNNOGDOOHOW M OO O LW T M
OO OO WO ST IO MMHOOMOANNNNNNNNNNNAAOOHHO OO W WL
00 00 [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0~ 0~ 0~~~ S~ s~ NN A A A
I N Y aaaa
PhS
T Lo o
N =N~gZ
RS W
o’To
F
. |
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0  ppm
=4 < |[©(w||0 ™[O Mo
= NIKIEELE IEEE
- GRS |||
13 1
C{'H} NMR (100 MHz, CDCl3, 24 °C)
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Current Data Parameters

NAME spa4l014
EXPNO 615
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141016
Time 22.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51

DW 62.400 usec
DE 6.50 usec
TE 301.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f

NUC1

Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 5536

SF 400.1300126 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME spad41014
EXPNO 616
PROCNO 1

F2 - Acquisition Parameters
Date 20141016

Time 22.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 16540
SOLVENT CDC13

NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 301.8 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13cC

Pl 9.25 usec
PLWI1 47.00000000 W
SFO1 100.6228289 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé

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
ST 32768

SF 100.6127600 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(E)-4-Chloro-N- ( (1- ( (4-chlorophenyl)sulfonyl)-2,5-bis (phenylthio)-1,2,3,4-tetrahydropyridin-2-

yl)methylene)benzenesulfonamide (3d) :
"H NMR (400 MHz, CDCl;, 24 °C)

LN A A DDA TN ONC O TN OLW WS 0O
DO VWWMMEWOWWO T ATOONOM NN LM N O
OCHDWOWO FT LTI TOMONMNMNHNNNNNNO
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2.430
2.422
2.124
2.108
2.078
2.063
1.954
1.938
1.917
1.901
1.708
1.692
1.677
1.671
1.661
1.655
1.640
1.624
1.580
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BC{'H} NMR (100 MHz, CDCl;, 24 °C)
PhS
Cl
260 11‘?’0 1é0 1“10 12‘0 160 8‘0 6‘0 4‘0 2‘0 0 ppm

Current Data Parameters

NAME spa41014
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20141018

Time 20.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT cDCl13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85

DW 62.400 usec
DE 6.50 usec
TE 300.3 K

D1 0.50000000 sec
TDO 1
======== CHANNEL fl ===

NUC1 1H

Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536

SF 400.1300136 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME

spa41014
EXPNO 713
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141018
Time 20.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT cpcl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
******** CHANNEL fl ========
3c
.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 ========
waltzl6
1H
90.00 usec

7.75000000 W
0.23583999 W
0.19103000 W

400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127562 MHz
WDW EM
sSB 0
LB 1.00 Hz
GB 0
PC 1.40
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(E)-4-Methoxy-NV- ( (1- ( (4-methoxyphenyl)sulfonyl)-2,5-bis (phenylthio)-1,2,3,4-

tetrahydropyridin-2-yl)methylene)benzenesulfonamide (3e) :

"H NMR (400 MHz, CDCl;, 24 °C)
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BC{'"H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa40914
EXPNO 214
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140914
Time 15.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1

== CHANNEL fl ========

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300431 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME spad0914
EXPNO 215
PROCNO 1

F2 - Acquisition Parameters
Date 20140914
Time 16.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 16540
SOLVENT cpCcl3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 ==
13C
9.25 usec
47.00000000 W
100.6228289 MHz

== CHANNEL f2 ==

CPDPRG2 waltzl6
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 100.6127621 MHz
WDW EM

SsB 0

LB 1.00 Hz
GB 0

PC 1.40

15.70 usec
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N- ((2,5-Bis (p-tolylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3f) :
"H NMR (400 MHz, CDCl;, 24 °C)

BE%H

Current Data Parameters

NAME spa40515
EXPNO 504
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150514
Time 21.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
S SOLVENT CDC13
NS 16
| S DS 2
N =NTs SWH 8012.820 Hz
| FIDRES 0.122266 Hz
Ts AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
X GB 0

PC 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

C ")
BRUKER
)

Current Data Parameters

NAME spad0914
EXPNO 212
PROCNO 1
F2 - Acquisition Parameters
Date 20140914
Time 15.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
s TD 16540
SOLVENT CDC13
| S NS 107
N —=NTs DS 4
\ SWH 24038.461 Hz
Ts FIDRES 1.453353 Hz
X} 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

13C

9.25 usec
47.00000000 W
100.6228289 MHz

= CHANNEL f2 ==

CPDPRG2 waltzlé
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 68
SF 100.6127616 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0

T T T T T T T T T T T FC 140

200 180 160 140 120 100 80 60 40 20 0 ppm



N-((2,5-Bis((2,4-dimethylphenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2yl)methylene)-4-

methylbenzenesulfonamide (3g) :

'"H NMR (400 MHz, CDCl;, 24 °C)
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1.560
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1.511

10 9 8 7 6
3 [EREEEE
- NINNWO|[~ [N

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)
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T T T T T
200 180 160 140 120

Current Data Parameters

NAME spad0914
EXPNO 791
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140930
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 67.99
DW 62.400 usec
DE 6.50 usec
TE 298.6 K
D1 0.50000000 sec
TDO 1
CHANNEL f1 ==
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 5536
SF 400.1300186 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB

PC .00

<)
BRUKER
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Current Data Parameters

NAME spad40914
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140930
Time 19.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 16540
SOLVENT CDC13

NS 240

Ds 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1

PLW1 47.00000000 W
SFOL1 100.6228289 MHz
CHANNEL f£2 =
waltzlé
1H
90.00 usec
7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127626 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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N- ((2,5-Bis ((4-methoxyphenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3h) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa41014
EXPNO 241
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141007
Time 21.47
OMe INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
S NS 16
‘ S DS 2
NTs SWH 8012.820 Hz
MeO N = FIDRES 0.122266 Hz
| AQ 4.0894966 sec
Ts RG 88.51
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1

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

F2 - Processing parameters
SI 65536

SF 400.1300094 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

10 9 8 7 6 4 3 2
o ghriit s shues
- GG GG RSN s P I e oy o

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa41014
OMe EXPNO 227
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141007
s Time 19.37
INSTRUM spect
/©/ \(j<s/ PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
MeO N —NTs TD 16540
| SOLVENT cpcl3
Ts NS 222
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 56.23
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
Pl 9. usec
PLW1 47.00000000 W
SFOL 100.6228289 MHz
———————— CHANNEL f2 ========
CPDPRG2 waltzl6
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 100.6127597 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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N- ((2,5-Bis ((4-bromophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3i) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0515
Br EXPNO 502
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150514
S Time 20.08
‘ S INSTRUM spect
_NTs PROBHD 5 mm PABBO BB-
Br N PULPROG zg30
! TD 65536
Ts SOLVENT cpcls
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 296.0 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300095 MHz
WDW M
SSB 0
LB 0.30 Hz
. GB 0
PC 1.00

9 8 7 6 5 4 3 2 1 0 ppm
=) S| &= olv|v—|w| |2
=3 o~ o= sl [«
13~ 41 o
C{'H} NMR (100 MHz, CDCls, 24 °C)
Current Data Parameters
NAME spa40515
EXPNO 426
PROCNO 1
Br F2 - Acquisition Parameters
Date 20150513
Time 12.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
s PULPROG zgpg30
TD 16540
/©/ m/ SOLVENT cDpCcl3
NS 256
Br N —=NTs ba 4
! SWH 24038.461 Hz
Ts FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
== CHANNEL f2 =
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127551 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T gg 0 1 w0
200 180 160 140 120 100 80 60 40 20 0 ppm
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N-((2,5-Bis ((4-nitrophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3j) :

"H NMR (500 MHz, CDCl;, 24 °C)
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2.051
1.863
1.850
1.846
1.838
1.834
1.821
1.809
1.580

G

Lo

Current Data Parameters

NTTY D

6 5 4

9 8 7
—lloileileil il il eifes [

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

\ \ \ \ \
200 180 160 140 120 100 80

NAME spa50515
EXPNO 78
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150518
Time 15.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 114.76
DW 50.000 usec
DE 6.50 usec
TE 295.4 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1l =
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
F2 - Processing parameters
SI 536
SF 500.1500445 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters
NAME spa40914
EXPNO 90
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140911
Time 22.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 16540
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1l =

13C
9.25 usec

47.00000000 W

100.6228289 MHz
== == CHANNEL f2 =
CPDPRG2 waltzlé
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
ST 32768
SF 100.6127574 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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N-((2,5-bis ((2-fluorophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3K) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0415
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20150429
Time 14.39
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SW. 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51
DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 0.50000000 sec
TDO 1
== CHANNEL fl ========
1H
.00 usec
8.50000000 W
400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300104 MHz
WDW EM
SsSB 0
LB 0.30 Hz
GB 0
PC 1.00

L)

Current Data Parameters

NAME spa40914
EXPNO 496
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140923
Time

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG

TD

SOLVENT

NS

DS

SWH

FIDRES

AQ

RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

NUC1 13C

Pl 9.25 usec

PLW1 47.00000000 W

SFO1 100.6228289 MHz
CHANNEL f2

CPDPRG2 waltzlé

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

ST 32768

SF 100.6127634 MHz

WDW EM

sSB 0

LB 1.00 Hz

GB 0

PC 1.40
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N-((2,5-bis ((2-chlorophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (31) :

"H NMR (400 MHz, CDCl;, 24 °C)
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BC{'"H} NMR (100 MHz, CDCl3, 24 °C)
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200
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Current Data Parameters

NAME spad1014
EXPNO 218
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141007
Time 16.00
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2zg30
TD 65536
SOLVENT cpcl

2
8012.820 Hz
0.122266 Hz

4.0894966 sec

299.
0.50000000
1

= CHANNEL f1 =

NU 1H

Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
sI 65536

SF 400.1300073 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Co><)
BRUKER
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Current Data Parameters

NAME spa41014
EXPNO 219
PROCNO 1

F2 - Acquisition Parameters
Date 20141007
Time 16.08
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30

TD 16540
SOLVENT CcDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz

CHANNEL f2 ==
waltzl6
1H

90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W

400.1316005 MHz

F2 - Processing parameters
ST 32768

SF 100.6127563 MHz
WDW EM

SsB 0

LB 1.00 Hz
GB 0

pC 1.40
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N-((2,5-Bis((2-bromophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (3m) :

'"H NMR (400 MHz, CDCl3, 24 °C)
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BC{'H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0515
EXPNO 472
PROCNO 1

F2 - Acquisition Parameters
Date 20150514
Time 10.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34

DW 62.400 usec
DE 6.50 usec
TE 295.6 K
D1 0.50000000 sec
TDO 1

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

SF 400.1300097 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

Lo

Current Data Parameters

NAME spad4l114
EXPNO 557
PROCNO 1

F2 - Acquisition Parameters
Date 20141119
Time 14.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 16540
SOLVENT cDpCl13

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 301.7 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
———————— CHANNEL f1l ========
NUC1 c

Pl .25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

CHANNEL f£2
waltzl6
1H
90.00 u
7.75000000 W
0.23583999 W
W
M]

0.19103000
400.1316005

ing parameters

32768
100.6127576 MHz
EM

1.00 Hz

1.40
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N-((2,5-Bis (benzylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-
methylbenzenesulfonamide (3n) :

'"H NMR (500 MHz, CDCl3, 24 °C)
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Current Data Parameters

NAME spa50515
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date 20150518

Time 16.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

TD 32768
SOLVENT CDC13

NS 32

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 71.49

DW 50.000 usec
DE 6.50 usec
TE 295.5 K

D1 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1525008 MHz
NUC1 1H

Pl 11.75 usec
PLW1 15.30000019 W

F2 - Processing parameters
ST 65536

SF 500.1500398 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T
9 8 7 6 5 4 3 2 1 ppm
8 gl 4 ehiag
- alail<lolanilail~ ~ el ==+l |+
13 1
C{ H} NMR (125 MHz, CDCl3, 24 °C)
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N-((2,5-bis(cyclohexylthio)-1-tosyl-1,2,3,4-tetrahydropyridin-2-yl)methylene)-4-

methylbenzenesulfonamide (30) :

'"H NMR (400 MHz, CDCl3, 24 °C)

Lurrent vdia rarameters

NAME spa40515
EXPNO 316
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150510
Time 6.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
S RG 169.77
‘ s DW 62.400 usec
_NTs DE 6.50 usec
N TE 298.5 K
! D1 0.50000000 sec
Ts TDO 1
======== CHANNEL fl ===
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LAAJM}N} pC 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm
(=3 < O[O [0 (O|v || OD
= S| ==ee S EN AL
- o~ NN (N[~ NME"}\—NO‘J\—‘\:

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

Current Data Parameters
NAME spa40515
EXPNO 853
PROCNO 1
F2 - Acquisition Parameters
Date 20150527
Time™ 15.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 16540
S SOLVENT CDC13
NS 256
| S DS 4
_NTs SWH 24038.461 Hz
N FIDRES 1.453353 Hz
+S 20 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
Pl .25 usec
PLWL 47.00000000 W
SFO1 100.6228289 MHz
= == CHANNEL f2 ==
CPDPRG2 waltzlé
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 100.6127541 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T gg 0 1 a0
200 180 160 140 120 100 80 60 40 20 0 ppm
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5- (Phenylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5a) :

'"H NMR (500 MHz, CDCl3, 24 °C)
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\/ Current Data Parameters
NAME spa50914
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140905
Time 21.06
INSTRUM spect
H PROBHD 5 mm PABBO BB/
PhS PULPROG 2930
‘ TD 32768
SOLVENT CDC13
N (o] NS 32
T H DS 2
Ts SWH 10000.000 Hz
: : : : FIDRES 0.305176 Hz
716 7.14 712 7.10 AQ 1.6384500 sec
L y RG 162.95
Wg( DW 50.000 usec
- DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
F2 - Processing parameters
ST 65536
SF 500.1500142 MHz
WDW EM
SSB 0
m LB 0.30 Hz
I *J GB 0
PC 1.00
I I \ \ I I I I I I I
10 9 6 5 4 3 0 ppm
S S == NN|=|Se|w|S
- =l O ===
13~ 1 °
C{'H} NMR (125 MHz, CDCl3;, 24 °C)
N (o]
!
Ts
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7-(Phenylsulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (5b) :
"H NMR (400 MHz, CDCl;, 24 °C)

PhS
m
o

N
SO,Ph
10 9 8 7 6 5 4 3 2 1 0 ppm
N[N | N o nwn [0~ :ﬁ&?
ey e = Qe cleece
13 1 ailvlailvle - e —lele el
C{'H} NMR (100 MHz, CDCls, 24 °C)
Phs
L2
SO.Ph
\ \ \ \ \ \ \ \ \ \ \
200 180 160 140 120 100 80 60 40 20 o pPpm

<)
BRUKER
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Current Data Parameters

NAME spad0914
EXPNO 544
PROCNO 1
F2 - Acquisition Parameters
Date 20140923
Time 21.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 0
D1 0.50000000 sec
TDO 1

= CHANNEL f1
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

NAME spa40914
EXPNO 549
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140923

> 22.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 16540
SOLVENT cpcl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DwW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

9.25
47.00000000 W
100.6228289 MHz

PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 2768

SF 100.6127559 MHz
WDW

SSB 0]

LB 1.00 Hz
GB 0

PC 1.40
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7-( (4-Fluorophenyl)sulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5c) :

"H NMR (400 MHz, CDCl;, 24 °C)

< [[9)
n N
N N

~

~

7.978
7.965
7.955
7.943
7.284
7.265
7.263
7.247
7.221
5.571
5.560
3.823
3.812

—
o
[oe]
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— =

3.789
3.766
3.746
3.726
2.367
2.252
2.209
1.959
1.942
1.938
1.719
1.709
1.699
1.579

N M
o) O
— O
NN

1.964

Current Data Parameters

NAME spadl014
EXPNO 376
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141010
Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l =
1H
15.70 usec
7.75000000 W
400.1320007 MHz

H
PhS
\
N (o]
Ofé H
o
F
I I I I I I I I I I
9 8 7 6 5 4 3 2 1 0 ppm
[=] QN [=] F;FW QW Mmmn
S NG S Qe Qeeee
o~ N~ - -l ===
1 1
3C{'H} NMR (100 MHz, CDCl3, 24 °C)
PhS
|
oo
_S
L
.
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 pPpm

- Processing parameters

65536
400.1300119 MHz
EM
0
0.30 Hz
0
1.00

Current Data Parameters
NAME spa41014
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141010

Time 19.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 16540
SOLVENT cpcl3

NS 512

DS 4

S| 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 =

13C
Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

== CHANNEL f2

CPDPRG2 waltzlé
NUC2
PCPD2 90.00
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127583 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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7-((4-Chlorophenyl)sulfonyl)-5- (phenylthio)-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5d) :
"H NMR (400 MHz, CDCl;, 24 °C)

OV HDNO AT MANHWOWOWOVOXV~-WOWMNMHOODNDANNNMMWOOIMWONOWOWAHINOMONW—HOOTr™ W
DLV OC-ATETLOLANNNOOMCTVWOUINHAODVOILILTNCTOVOLMADIDOOE VO NHOODONH O™ O
WO TNNNNNNNNAOONHINOVOOS=TTMMOANNNAHOOONOHO OO O)W ™I~ ~LW0LwW
MMM MO ANNNNNNNN A A A A A A A A A

Current Data Parameters

NAME spad40914
EXPNO 717
PROCNO 1
F2 - Acquisition Parameters
H Date_ 20140927
PhS Time 21.12
INSTRUM spect
‘ PROBHD 5 mm PABBO BB-
N O PULPROG zg30
O~!' H TD 65536
>s SOLVENT CcDC13
o~ NS 16
DS 2
cl SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l =
1H
15.70 usec

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536
SF 400.1300107 MHz
WDW EM
J SSB 0
— LB 0.30 Hz

PC 1.00

10 9 8 7 6 5 4 3
gEERy B i
allea =[]~ - - i

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

T
2 1 0 ppm
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|
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111,
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1.16
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Current Data Parameters

NAME spad0914
EXPNO 718
PROCNO 1
PhsS F2 - Acquisition Parameters
‘ Date_ 20140927
Time 21.25
N o INSTRUM spect
Ozl PROBHD 5 mm PABBO BB-
CFS PULPROG 2gpg30
TD 16540
SOLVENT cpbc13
Cl NS 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A0 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
.25 usec
47.00000000 W
100.6228289 MHz
== CHANNEL f2 =
CPDPRG2 waltzl6
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
ST 7168
SF 100.6127556 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T GB o 140
PC .
200 180 160 140 120 100 80 60 40 20 0 ppm
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7-((4-Methoxyphenyl)sulfonyl)-5-(phenylthio)-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (Se) :

"H NMR (400 MHz, CDCl;, 24 °C)

9 39
MO O AT AN MO NN AT~ W0 <H 00 OO~ v WO
OMWOWM A0~ <FNOME OO OO O~ O <
VO NNANN A A A A O OO0 O LW OOoTI Ir~Ir~r~r-r-r
~r~ [~~~ [~~~ oW MMOMHMMOO™N

e Ty

2.299
2.289
2.208
2.191
2.165
2.148
2.063
1.939
1.934
1.918
1.913
1.896
1.892
1.875
1.871
1.692
1.680
1.671
1.660

|
|

PhS N
\N 5
..
| [T T Y D
0 8 7 6 5 4 3 2 1 0 ppm
Qe A s ek
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
Phs\ﬂj;tl:;)>
260 1%0 1%0 140 1&0 160 86 65 40 20 6 Ppm

Current Data Parameters

NAME spad0914
EXPNO 243
PROCNO 1

F2 - Acquisition Parameters
Date 20140915

Time 15.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 153.13

DW 62.400 usec
DE 6.50 usec
TE

D1 0.50000000 sec
TDO 1

Current Data

NAME
EXPNO
PROCNO

F2
Date_
Time
NSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

CHANNEL f1

1H
15.70 usec
7.75000000 W
400.1320007 MHz

Processing parameters
65536

400.1300210 MHz
EM

0.30 Hz

1.00

Parameters
spad0914
24

1

- Acquisition Parameters

20140915
15.53
spect

5 mm PABBO BB-

zgpg30
16540
cpcl3

256

4
24038.461
1.453353
0.3440820
200.34
20.800 usec
6.50 usec

Hz

sec

0 K
1.00000000
0.03000000 sec

CHANNEL £1

.25
47.00000000 W
100.6228289

CHANNEL £2
waltzl6
1H

90.00
7.75000000 W
0.23583999
0.19103000

400.1316005

5=

MHz

- Processing parameters
327

68
100.6127526 MHz
EM

1.00 Hz

1.40
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5- (p-Tolylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro|[2,3-b]pyridine (5f) :

—

H NMR (400 MHz, CDCl3, 24 °C)

N A IO OOONAODDODDV-OANANNOWOILNHTONLOITOMNONONANOD WO OO O O O
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Current Data Parameters

NAME spad0914
EXPNO 237
PROCNO 1
F2 - Acquisition Parameters
Date 20140915
Time 15.15
INSTRUM spect
H PROBHD 5 mm PABBO BB-
S PULPROG 2zg30
‘ TD 65536
SOLVENT CDC13
N (o] NS 16
! DS 2
Ts SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 50.04
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 =

1H
5.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW EM
SSB 0

L GB 0
PC 1.00

T
4 3 2 1 0 m
- =3 o i) RIETF=RNEIRINE
< 2|2 < it | er e N e
o o6 -~ -l molmcl«lol««
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
5 3
N N BE%R
Current Data Parameters
ME 5pa40914
EXPNO 238
PROCNO 1
F2 - Acquisition Parameters
Date 20140915
T 5.23
INSTRUM spect
PROBHD 5 mm PABBO BE-—
PULPROG 2gpg30
16540
SOLVENT cpc13
NS
Ds 4
SWH 24038.461 Hz
s FIDRES 1.453353 Hz
| aQ 0.3440820 sec
RG 200.34
N o Dw 20.800 usec
) DE 6.50 usec
Ts TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
100.6228289 MHz
———————— CHANNEL f2 =—=======
waltzl6
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
ing parameters
Mﬂﬂ o " WAL 32788
" v - il - " 4 100.6127684 MHz
EM
1.00 Hz
T T T T T T T T T T T 1.40
200 180 160 140 120 100 80 60 40 20 o pPpmMm )
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5-((2,4-Dimethylphenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]|pyridine (5g) :
"H NMR (400 MHz, CDCl;, 24 °C)

8.468
7.755
7.716
7.695
7.227
7.207
7.187
7.171
7.166
7.097

e T (22

8.468

__5.440

DN O OO VWOWOTrONVMEVOVOILIFIIC-VDONOHDAHMMLUOMO N
O LWLOoONOONITITOANTNNODNHOOT~TLOLF AN AHOMHONHO
OOV O N WOWWOWOOWWOOW I OOMMMOMANNNNNO OO W ®©
—~ O OWWOWWOWWOWOWLOVWOVWOVWLOHOHWLMMMOMOMMANNNNNNNNNNN A A A A

T~-5.429

N N o'
\NHO
Ts
85 ppm 55 54 53
. R
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
. IL,L IM |
2(‘)0 150 1(‘50 1&‘10 12‘0 1(;0 8‘0 6‘0 4‘0 2‘0 6 ppm

Current Data Parameters

NAME spa40914
EXPNO 794
PROCNO 1
F2 - Acquisition Parameters
Date 20140930
Time 19.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 60.89
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 0.50000000 sec
TDO 1
CHANNEL f1 =
1H
15.70 usec
7.75000000 W

400.1320007 MHz

F2 - Processing parameters
ST 5536

SF 400.1300449 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

aily

Current Data Parameters
NAME

spa40914
EXPNO 795
PROCNO 1
F2 - Acquisition Parameters
Date 20140930
Time 19.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
20 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13c
.25 usec
47.00000000 W
100.6228289 MHz

= CHANNEL f2 ==

CPDPRG2

waltzl6
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 3276
SF 100.6127656 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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5-((4-Methoxyphenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5h) :

—

7.721
7.700
7.231
7.230
7.210

7.156
7.134

6.931
6.749
6.727
5.428
5.416
3.699
3.680
3.673
3.653
3.634

™
<
™

N

— N
— O
NN

N

N

H NMR (400 MHz, CDCl3, 24 °C)

1.588
1.577
1.566
1.556
1.547

9 8 7 6 5 4 3 2 1 0 ppm
13 1 MRGHIGHEIRY - < |- O ===
C{'H} NMR (100 MHz, CDCl;, 24 °C)
oo
|
MeO N (¢]
Ts
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

NAME spa41014
EXPNO 324
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141009
Time 19.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 60.89
DW 62.400 usec
DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1

== CHANNEL f1l =
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300431 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L)

Current Data Parameters

NAME spa41014
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20141009
Time 19.25
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG z2gpg30
TD 16540
SOLVENT cpCcl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DwW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1 ==
13c
. usec
47.00000000 W
100.6228289 MHz

= CHANNEL f

waltzl6
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127672 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

&4



5-((4-Bromophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5i) :
"H NMR (400 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spa40914
EXPNO 334
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140918
Time 1.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
H ™D 65536
S SOLVENT CDC13
NS 16
‘ Ds 2
Br N71O SWH 8012.820 Hz
L H FIDRES 0.122266 Hz
Ts aQ 4.0894966 sec
RG 138.85
DW 62.400 usec
DE 6.50 usec
TE 0 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 =

1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
N GB 0
PC 1.00
I I I I I I I I I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
M=o v]o [= [ =] = [v= (|0 ||
SN || S e NS === e
GG - =l L R I
3C{'H} NMR (100 MHz, CDCls, 24 °C)
5 3
Current Data Parameters
NAME S5pad0914
EXPNO 335
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140918
Time 1.09
s INSTRUM spect
PROBHD 5 mm PABBO BBE-
| PULPROG 2gpg30
o D 16540
Br N SOLVENT cpc13
Ts NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A0 0.3440820 sec
RG 200.34
pw 20.800
DE 6.50
TE 0 K
D1 1.00000000
D11 0.03000000 ¢
TDO 1
77777777 CHANNEL f1 =
NUC1 1
Pl 9.25
PLW1 47.00000000
SFO1 100.6228289 MHz
77777777 CHANNEL £2 ========
CPDPRG2 waltzl6
uc 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 768
SF 100.6127580 MHz
WDW :
SsBE o
LB 1.00 Hz
GB o
T T T T T T T T T T T pC 1.40
200 180 160 140 120 100 80 60 40 20 o pPpm
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5-((2-Fluorophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (5k) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0914
EXPNO 533
PROCNO 1

F2 - Acquisition Parameters
Date 20140923
Time ™ 13.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85

DW 62.400 usec
DE 6.50 usec
TE 0 K

D1 0.50000000 sec
TDO 1

A A,

CHANNEL f1

1H

15.70
7.75000000
400.1320007

usec
W
MHz

Processing parameters

65536
400.1300102 MHz
EM
0
0.30 Hz
0
1.00

10 9 8 7 6 5 4 3 2 1 0 ppm
=| [©[n)= =) Fé‘:w FSF%JN iﬁiﬁ%ﬂ
el e ] ] cieeee e
ol oo =) -l IR e e B
1341 o
C{'H} NMR (100 MHz, CDCl;, 24 °C)
Current Data Parameters
NAME spa40914
EXPNO 534
PROCNO 1
F2 - Acquisition Parameters
E Date 20140923
Time 13.26
S INSTRUM spect
PROBHD 5 mm PABBO BB-
N (o] TD 16540
! SOLVENT CDC13
Ts NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
20 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13c
Pl 9.25 usec
PLWL 47.00000000 W
SFOL 100.6228289 MHz
= CHANNEL f2 ==
waltzl6
1H
90.00 usec
7.75000000 W
0.23583999 W
0.19103000 W
400.1316005 MHz
F2 - Processing parameters
" " " WTFRHIR Ll - ST 32768
W P i b " o AT SF 100.6127591 MHz
WDW EM
ssB 0
LB 1.00 Hz
T T T T T T T T T T T GB 0
PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

86



5-((2-Chlorophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5]) :

"H NMR (400 MHz, CDCl;, 24 °C)

7.817
7.796
7.337
7.334
7.323
7.318
7.314
7.303
7.258
7.179
7.177
7.157
7.153
7.138
7.134
7.111
7.106
7.091
7.087
7.055
7.050
7.035
7.031
5.557
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C|S H
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T aw w0 e
C{'H} NMR (100 MHz, CDCl,, 24 °C)
ClI
S
L
Ts
260 18‘0 1(‘50 14‘0 12‘0 160 8‘0 6‘0 4‘0 2‘0 (‘)ppm

Current Data Parameters

NAME spa41014
EXPNO 312
PROCNO 1
F2 - Acquisition Parameters
Date 20141009
Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1
= CHANNEL f1 =

1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

(<O

Current Data Parameters

NAME spa4l1014
EXPNO 313
PROCNO 1
F2 - Acquisition Parameters
Date 20141009
Time 14.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CcpCl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ==
13C
9.25 usec

47.00000000 W
100.6228289

= 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 100.6127561 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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5-((2-Bromophenyl)thio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro[2,3-b]pyridine (5m) :

'"H NMR (400 MHz, CDCl3, 24 °C)
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Current Data Parameters

NAME spad0914
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 20140923
Time 13.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77
DW 62.400 usec
DE 6.50 usec
TE 0K
D1 0.50000000 sec
TDO 1
CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
SI 36
SF 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

NAME spad0914
EXPNO 537
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140923
Time 13.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1l ==
13C
25 usec

47.00000000
100.6228289

== CHANNEL f2 ==

CPDPRG2 waltzl6
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
ST 276

SF 100.6127574 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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2-((7-Tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridin-5-yl)thio)benzo[d]oxazole (Sp) :

'"H NMR (500 MHz, CDCl3, 24 °C)

O AN NETNOOANTDANITTANAMONDOVDOOWONHONM A HOD T O
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Current Data Parameters

NAME spad0914
EXPNO 379
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140918
Time 21.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 169.77

DW 62.400 usec
DE 6.50 usec
TE 0 K

D1 0.50000000 sec
TDO 1

CHANNEL f1

1H

15.70
7.75000000
400.1320007

usec
w
MHz

F2 - Processing parameters
ST 65536

SF 400.1300048 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Ca )

Current Data Parameters

NAME spa40914

EXPNO 380

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140918

Time 22.06

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

20 0.3440820 sec

RG 200.34

W 20.800 usec

DE 6.50 usec

TE 0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

HANNEL f1

NUC1 13c

Pl 9.25 usec

PLW1 47.00000000 W

SFO1 100.6228289 MHz

= == CHANNEL f2 ==
CPDPRG2

waltz1l6
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 100.6127593 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0
PC 1.40
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5-(Cyclohexylthio)-7-tosyl-2,3,3a,4,7,7a-hexahydrofuro|2,3-b]pyridine (50) :
"H NMR (400 MHz, CDCl;, 24

NI AN AT O 100N OMMNMAOTNOAHOOTNDDMO A NWOW AW —~H0WOWOr~WOr-r-wmwsonm
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Current Data Parameters

NAME spad4l014
EXPNO 346
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141009
Time 23.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 88.51

DW 62.400 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1

CHANNEL f1

1H
15.70
7.75000000 W

400.1320007 MHz

F2 - Processing parameters
SI 5536

SF 400.1300050 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

<)
BRUKER
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Current Data Parameters

NAME spa41014
EXPNO 347
PROCNO 1

F2 - Acquisition Parameters
Date 20141010

Time 0.01
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30

TD 16540
SOLVENT cDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 298.1 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 =

NUC1 13C

Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

CPDPRG2

CHANNEL f2

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
ST 32768
SF 100.6127614 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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6- (Phenylthio)-8-tosyl-3,4,4a,5,8,8a-hexahydro-2H-pyrano[2,3-b]pyridine (52°) :
'"H NMR (400 MHz, CDCl;, 24 °C)
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« Current Data Parameters

Hz
Hz
sec

usec
usec

sec

usec
w
MHz

MHz

Hz

Hz

sec

usec
usec

sec
sec

MHz

Hz

NAME spa4ll14
EXPNO 229
PROCNO 1
F2 - Acquisition Parameters
Date 20141107
Time 18.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 124.58
DW 62.400
DE 6.50
TE 301.5
D1 0.50000000
TDO 1
5.‘23 5.‘25 5.‘24 5.‘22 5.‘20 5.‘13 5.‘16 5.‘14 5.‘1 CHANNEL f1 =
S 1H
=l 15.70
7.75000000
400.1320007
F2 — Processing parameters
ST 65536
SF 400.1300393
WDW
SSB 0
LB 0.30
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 V] ppm
o Qe =] o -~ - <
o~ ~l = ~| I+ ~les =)
BC{'H} NMR (100 CDCls, 24 °C
{'H} NMR (100 MHz, CDCl, )
Current Data Parameters
NAME spad4llld
EXPNO 259
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141108
Time 22.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
Ds a4
PhS\T:/i:[j“t] SWH 24038.461
FIDRES 1.453353
20 0.3440820
N RG 200.34
! DW 20.800
Ts DE 6.50
TE 298.2
D1 1.00000000
D11 0.03000000
TDO 1
= CHANNEL f1
9.25
47.00000000
100.6228289
= = CHANNEL f2
CPDPRG2 waltzlé
NUcC2 1H
PCPD2 90.00
PLW2 7.75000000
PLW1Z2 0.23583999
PLW13 0.19103000
\- SFO2 400.1316005
N i lJ " I_— LLLL PTIOPN oro T " F2 - Processing parameters
T’ M ST 768
SF 100.6127581
WDW
SSB o]
LB 1.00
T T T T T T T T T T T Gg o 1 a0
200 180 160 140 120 100 80 60 40 20 0 pPpm s .
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2-Ethoxy-5- (phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (6) :
"H NMR (500 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa50914
EXPNO 75
PROCNO 1

F2 - Acquisition Parameters

Date 20140904

Time 22.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 32

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384500 sec
RG 49.07

DwW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 ==
500.152500

1H

11.75

usec
15.30000019 W

Processing parameters

ST 65536
SF 500.1500240 MHz
WDW EM
JL SSB 0
LB 0.30 Hz
GB 0
M ) PC 1.00
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
GEm A G e o
alala e~ -~ -l IR [
13 1
C{'H} NMR (125 MHz, CDCl;, 24 °C)
el
Phsn
‘N OEt
Ts
| e
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 1] ppm
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2-Methoxy-3-phenyl-5- (phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (7) :

"H NMR (400 MHz, CDCl;, 24 °C)

9 39
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Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec

NAME spad4llléd
EXPNO 27
PROCNO 1
F2 - Acquisition Parameters
Date 0141101
Time 21.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 124.58
DW 62.400
DE 6.50
TE 300.1
D1 0.50000000
TDO 1

CHANNEL f1

1H

15.70
7.75000000
400.1320007

usec
w
MHz

F2 - Processing parameters
ST 65536
SF 400.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Current Data Parameters
NAME spadllld
EXPNO 28
PROCNO 1
F2 - Acquisition Parameters
Date 20141101
Time 21.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 =
13cC
Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
== CHANNEL f2 =
CPDPRG2 waltzlé
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 100.6127561 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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2-Methoxy-5- (phenylthio)-3- (p-tolyl)-1-tosyl-1,2,3,4-tetrahydropyridine (8) :

—

HNM

~

400 MHz, CDCl;, 24 °C)
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7.309
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[ee]
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7.244
7.232
7.229
7.193
7.190
7.186
7.172

5.258
255
554

3.313
307
295

3.289
780
775
364
244

2.228

2.183

Current Data Parameters

NAME spad4llld
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141101
Time 14.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
PhS NS 16
| DS 2
SWH 8012.820 Hz
N~ “OMe FIDRES 0.122266 Hz
Ts AQ 4.0894966 sec
RG 79.8
DW 62.400 usec
DE 6.50 usec
TE 300.4 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 5536
SF 400.1300204 MHz
WDW EM
SSB 0
J l LB 0.30 Hz
LML-44Mv»dU LA~L~JﬂL ! GB 0
PC 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm
=222 <
< (=N -

5| =5EE
BC{'H} NMR (100 MHz, CDCl;, 24 °C)

Current Data Parameters

NAME spadllld
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date 20141101
Time 14.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 16540
SOLVENT CDC13
PhS NS 256
| DS 4
SWH 24038.461 Hz
N~ "OMe FIDRES 1.453353 Hz
Ts AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==
13cC
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 ==
CPDPRG2 waltzlé
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
‘ oA i one s : h ; s1 768
SF 100.6127596 MHz
WDW EM
SSB 0
LB 1.00 Hz
) I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm 1o
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2-Methoxy-3-(4-methoxyphenyl)-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (9) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa4lll4
EXPNO 638
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141121
Time 18.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 50.04

DW 62.400 usec
DE 6.50 usec
TE 301.5 K
D1 0.50000000 sec
TDO 1

== CHANNEL f1l =

1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
SI 65536

SF 400.1300588 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

<)
BRUKER
(<

Current Data Parameters

NAME spa41l114
EXPNO 639
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141121
Time 19.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 302.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==

13c

.25
47.00000000 W
100.6228289 MHz

== CHANNEL f2 ==
CPDPRG2 waltzl6
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 100.6127657 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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2-Benzyl-2-methoxy-3-phenyl-5-(phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (10) :

"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0515
EXPNO 673
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150521
Time 15.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85
DW 62.400 usec
DE 6.50 usec
TE 301.1 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 536
SF 400.1300018 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

e,
BRUKER
(<

Current Data Parameters

NAME spa40515
EXPNO 851
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150527
Time 15.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1l ==
13C
9.25 usec

47.00000000 W
100.6228289

== CHANNEL f2 ==
CPDPRG2 waltzl6
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 100.6127550 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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4a-Methoxy-2-(phenylthio)-4-tosyl-1,4,4a,5,6,10b-hexahydrobenzo[f|quinolone (11) :

"H NMR (400 MHz, CDCl;, 24 °C)

qu?lg;n
(>

Current Data Parameters

NAME spa40115
EXPNO 51
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150103
Time 17.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
PhS e 8
| SWH 8012.820 Hz
FIDRES 0.122266 Hz
N oOme aQ 4.0894966 sec
Ts RG 153.13
DwW 62.400 usec
DE 6.50 usec
TE 301.1 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 =

1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters

SI 6553

SF 400.1300088 MHz

WDW EM

SSB 0

LB 0.30 Hz
L GB 0

PC 1.00

T T T T T T T T T T
9 8 5 4 3 2 1 ppm
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BC{'"H} NMR (100 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spad0115
EXPNO 52
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150103
Time 18.01
PhS INSTRUM spect
PROBHD 5 mm PABBO BB-
‘ PULPROG 29pg30
N TD 16540
I OMe SOLVENT CDC13
Ts NS 281
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
2Q 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
CHANNEL f1 ==
13C
Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz
CHANNEL f£2
CPDPRG2 waltzl6
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
ST 32768
SF 100.6127558 MHz
WDW EM
SSB 0
LB 1.00 Hz
I I I I I I I I I I I gg 0 140
200 180 160 140 120 100 80 60 40 20 0 ppm ’
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2-Phenyl-5-(phenylthio)-1-tosyl-1,4-dihydropyridine (14) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spadllld
EXPNO 83
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141129
Time 12.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
PhS SWH 8012.820 Hz
‘ ‘ FIDRES 0.122266 Hz
AQ 4.0894966 sec
N RG 200.34
! DW 62.400 usec
Ts 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

F2 - Processing parameters
ST 65536
SF 400.1300047 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T
6 5 4 3 2 1 0 ppm
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BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

BROUKER
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Current Data Parameters

NAME spadl114
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141129
i 12.45
NSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
PhS SOLVENT cDC13
NS 256
| DS 4
N SWH 24038.461 Hz
h FIDRES 1.453353 Hz
Ts AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
13cC
usec

47.00000000 W
100.6228289 MHz

———————— CHANNEL £2 ========

CPDPRG2 waltzl6

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
ST 3276
SF 100.6127546 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T T T T T PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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2-(4-Methoxyphenyl)-5-(phenylthio)-1-tosyl-1,4-dihydropyridine (15) :

'"H NMR (500 MHz, CDCl3, 24 °C)

—3.828

_2.468

2.276
2.267

<)
BRUKER
(>

Current Data Parameters

NAME spa50914
EXPNO 127
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140905
Time 23.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDC13
PhS NS 32
Ds 2
‘ ‘ SWH 10000.000 Hz
N FIDRES 0.305176 Hz
| AQ 1.6384500 sec
Ts OMe RG 124.08
DW 50.000 usec
DE 6.50 usec
TE 298.1 K
D1 0.50000000 sec
TDO 1
HANNEL f1
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
F2 - Processing parameters
SI
SF 500.1500235 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
l PC 1.00
I I I I I I I
10 9 8 7 6 5 3 2
& |S|m|®|S ) S S|e
| NINO|~— o @ ™®iN
13 1 o
C{'H} NMR (125 MHz, CDCl;, 24 °C)
Phs
N
Ts OMe
RPN IO o ) | . " ‘
s Ll A A i 4 " ek " i P
T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 20 10 0 ppm
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2-Phenyl-5- (phenylthio)-1-tosyl-1,2,3,4-tetrahydropyridine (16)
"H NMR (400 MHz, CDCl;, 24 °C)

<00 O<TNHWOIM-NDFTOHO IO NWHOWOO O IO WO OLWwr—S oW
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1.797
1.792
1.580
1.563
1.560
1.541
1.530

/&\%/

Current Data Parameters

NAME spa40515
EXPNO 445
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150513
Time 18.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 0.50000000 sec
TDO 1

= CHANNEL f1
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
SI 65536
SF 400.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

(>

Current Data Parameters

9 8 7 6 5 4 3 2 1 0 ppm
|||~ o (-} M~y
olo|(N o o (=28 diE-2)
||| - ®| |[«|ci||e
13 1
C{'H} NMR (100 MHz, CDCl3;, 24 °C)
PhS.
\
N
Ts
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

NAME spa40515
EXPNO 446
PROCNO 1
F2 - Acquisition Parameters
Date 20150513
Time 18.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540
SOLVENT cpcl3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

5
a7. OOOOOOOO
100.6228289

f2
waltzlé
1H
90.00
7.75000000
0.23583999
0.19103000
400.1316005

CHANNEL

MHz

F2 - Processing parameters
ST 32768

SF 100.6127558 MHz
WDW EM
SsB 0

LB 1.00 Hz
GB 0

PC 1.40
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N-((3,4-Dimethyl-1-(phenylthio)cyclohex-3-en-1-yl)methylene)-4-methylbenzenesulfonamide

(18a) :
"H NMR (400 MHz, CDCl;, 24 °C)

8.310
7.139
7.055
7.036

PhS

Ts

(>

Current Data Parameters

NAME spad0515
EXPNO 319
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150510
Time 6.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 79.8
DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 =
1H
15.70 usec
7.75000000 W
400.1320007 MHz

F2 - Processing parameters
SI 65536
SF 400.1300261 MHz
WDW EM
SSB 0
J LB 0.30 Hz
GB 0
PC 1.00
9 8 7 6 5 4 3 2 1 0 ppm
S S| (NS RIS
- alN I~ e ool mmom
13 1 o
C{'H} NMR (100 MHz, CDCl;, 24 °C)
Current Data Parameters
NAME spa40515
EXPNO 320
PROCNO 1
F2 - Acquisition Parameters
Date 20150510
Time 6.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
Phs”| > DS 4
N SWH 24038.461 Hz
| FIDRES 1.453353 Hz
Ts AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
13C
.25 usec
47.00000000 W
100.6228289 MHz
== CHANNEL f2 =
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.19103000 W
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
Y SF 100.6127596 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T GB 0 o
200 180 160 140 120 100 80 60 40 20 0 ppm v
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N-((3,4-Dimethyl-1- (phenylthio)cyclohex-3-en-1-yl)methylene)-4-methoxybenzenesulfonamide

(18b) :

'"H NMR (400 MHz, CDCl3, 24 °C)

8.335
7.756
7.733
7.250
7.231
7.215
7.214

196
114
7.095
7.076

—
~
o
©

~
o
o

o

6.954
6.949

S o

2.275
2.234
2.170
2.127
1.935
1.922
1.910
1.898
1.886
1.857
1.832
1.817
1.578
1.540

B

PhS N
N
0"
OMe
L ‘
° 8 7 6 5 4 3 2 1 pm
I g 2l5El
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
PhS N
N
0"
OMe
| w |
260 1&0 16‘30 1)10 150 100 8‘0 6‘0 4‘0 2‘0 ppm

Current Data Parameters

NAME spad40515
EXPNO 322
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150510
Time

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.9

DW 62.400 usec
DE 6.50 usec
TE 298.7 K
D1 0.50000000 sec
TDO 1

== CHANNEL f1 =

15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300056 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

<)
BRUKER
(<)

Current Data Parameters

NAME spa40515
EXPNO 323
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150510
Time 7.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 ==
13C
9.25 usec
47.00000000 W
100.6228289 MHz
CHANNEL f2 ==
CPDPRG2 waltzlé
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
ST 32768
SF 100.6127688 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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3-(Phenylthio)-1-tosyl-4,4a,7,7a-tetrahydro-/ H-cyclopenta[b]pyridine (20a) :
"H NMR (400 MHz, CDCl;, 24 °C)

7.750
7.729
7.356
7.336
7.263
7.259
7.246
7.244
7.241
7.225
7.169
7.163
7.160
7.156
7.155
7.152
7.146
7.143
7.140
5.829
5.826
5.823
5.793
5.789
5.782
4.634
4.627
4.623
4.618
2.461
2.027
2.024
2.020
2.017
1.987
1.984
1.980
1.977
1.952
1.936
1.929
1.924
1.906
1.901

X&\W%%

/.

N————

PhS. b
‘w
Ts
A I
o 8 7 ‘ ‘ 4 3 2 1 0  ppm
BERE B & gaee
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
PhS. i
‘w
Ts
260 1é0 1(;0 1)10 12‘0 160 8‘0 6‘0 4‘0 26 6 ppm

Current Data Parameters

NAME spad0415
EXPNO 988
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150430
Time 23.18
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG zg30

TD 65536
SOLVENT CDC13

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 298.7 K
D1 0.50000000 sec
TDO 1

CHANNEL f1 =

1H

.00
8.50000000
400.1320007

65536
400.1300105

0
0.30

0
1.00

usec
w
MHz

Processing parameters

MHz

Hz

Current Data Parameters
NAME spad0415
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date 20150430
Time 23.28
INSTRUM spect
PROBHD 5 mm PABBI 1H/
PULPROG 2gpg30
TD 16540
SOLVENT CDC13
NS 412
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1
NUC1 13C
Pl .00 usec
PLW1 76.00000000 W
SFO1 100.6228289 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 8.50000000 W
PLW12 0.08500000 W
PLW13 0.06885000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 276
SE 100.6127563 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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3-(Phenylthio)-1-tosyl-1,4,4a,7,8,8a-hexahydroquinoline (20b)
"H NMR (400 MHz, CDCl;, 24 °C)
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C{'H} NMR (100 MHz, CDCl;, 24 °C)

Phsm

N

Ts

T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

BRUKER
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Current Data Parameters

NAME spad4lll4
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20141101
Time ™ 15.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 124.58
DW 62.400 usec
DE 6.50 usec
TE 300.3 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ==
1H
15.70 usec

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
SI 6553

SF 400.1300474 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

(<O

Current Data Parameters
NAME

spa4lll4
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20141101
Time 15.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

47.00000000 W

SFO1 100.6228289 MHz
== = CHANNEL f2 == ==
CPDPRG2 waltzlé

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 100.6127583 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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4-Methyl-N-(((I/R,2S,4R)-2- (phenylthio)bicyclo[2.2.2]oct-5-en-2-
yl)methylene)benzenesulfonamide (22) :

'"H NMR (400 MHz, CDCl3, 24 °C)
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PhS
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BC{'H} NMR (100 MHz, CDCl;, 24 °C)
PhS
NTs
260 150 1&0 140 150 160 85 66 45 50 6 ppm
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Current Data Parameters

NAME spa4lll4d
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141101
Time 15.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 108.26
DW 62.400 usec
DE 6.50 usec
TE 300.3 K
D1 0.50000000 sec
TDO 1
== CHANNEL f1l = =
1H
15.70 usec

7.75000000 W
400.1320007 MHz

F2 - Processing parameters
ST 65536

SF 400.1300394 MHz
WDW

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

s )
BRUKER
(><)

Current Data Parameters

NAME spad4l1114
EXPNO 14
PROCNO 1
F2 - Acquisition Parameters
Date 20141101
Time 16.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL fl ==

13C

9.25 usec

47.00000000 W
MHz

100.6228289

== == CHANNEL f2 ==
CPDPRG2

waltzlé
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 100.6127583 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

105



2,5-Bis((2-bromophenyl)thio)-1-tosyl-1,2,3,4-tetrahydropyridine-2-carbaldehyde (24) :
"H NMR (400 MHz, CDCl;, 24 °C)

PC 1.00
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Current Data Parameters
NAME spa40515
EXPNO 315
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150510
i 6.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536
SOLVENT CDC13
NS 16
DS 2
Br SWH 8012.820 Hz
FIDRES 0.122266 Hz
S Br AQ 4.0894966 sec
‘ s RG 200.34
N pwW 62.400 usec
N DE 6.50 usec
TE 298.5 K
Ts H D1 0.50000000 sec
TDO 1
== CHANNEL f1
31 15.70 usec
PLW1 7.75000000 W
SFO1 400.1320007 MHz
F2 - Processing parameters
sI 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
- & 0
T
2

11 10 9 8 7
]
y GEEEE
o < | ||| -~

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

ryTy
&00{
0.89 -
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Current Data Parameters
NAME spa40415
EXPNO 947
PROCNO 1
F2 - Acquisition Parame
Date_ 20150430
Time 1.18
INSTRUM spect
Br PROBHD 5 mm PABBI 1H/
PULPROG zgpg30
S Br D 16540
‘ S SOLVENT CDC13
o NS 2500
N DS 4
SWH 24038.461
Ts H FIDRES 1.453353
AQ 0.3440820
RG 200.34
DW 20.800
DE 6.50
TE 298.9
D1 1.00000000
D11 0.03000000
TDO 1
= CHANNEL f1l ==
NUC1 13cC
Pl 15.00
PLW1 76.00000000
SFO1 100.6228289
= CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PLW2 8.50000000
PLW12 0.08500000
PLW13 0.06885000
SFO2 400.1316005
F2 - Processing paramet
ST 32768
SF 100.6127537
WDW EM
SSB 0
LB 1.00
T T T T T T T T T T T gg 0 1 a0
200 180 160 140 120 100 80 60 40 20 0 ppm '

ters

Hz
Hz
sec

usec
usec

sec
sec

MHz
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MHz
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5'-((2-bromophenyl)thio)-1',4-ditosyl-3,3',4,4'-tetrahydro-1'H-spiro[benzo[b][1,4]thiazine-2,2'-

pyridine] (25) :
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spa40115
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150103
Time 15.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Br D 65536
SOLVENT CDC13
S NS 16
2

SI
SF
WDW
SSB

8 7 6 5 4 3 2 1 0 ppm
i
Ni=|=N™M O |~

BC{'"H} NMR (100 MHz, CDCl;, 24 °C)

8012.820 Hz

‘ s DS
SWH
N ]@ FIDRES
Ts N AQ 4.

0.122266 Hz

0894966 sec

200.34

62.400 usec
6.50 usec
300.9 K

0.50000000 sec
1

400.

400.

= CHANNEL f1 =

1H
15.70 usec
7.75000000 W

1320007 MHz

F2 - Processing parameters
65536

1300115 MHz

0.30 Hz

1.00

o)
RUKER
L2

Current Data Parameters

NAME spadlll4d
EXPNO 373
PROCNO 1
F2 - Acquisition Parameters
Date 20141113
Time 0.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Br TD 16540
SOLVENT CDC13
S NS 256
DS 4
‘ S SWH 24038.461 Hz
N FIDRES 1.453353 Hz
| AQ 0.3440820 sec
Ts N RG 200.34
! DW 20.800 usec
Ts DE 6.50 usec
TE 300.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.25 usec
47.00000000 W
100.6228289 MHz
= CHANNEL f2 =
CPDPRG2 waltzl6
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 100.6127559 MHz
WDW EM
SSB 0
LB 1.00 Hz
I I I I I I GB 0
PC 1.40

\ \ \ \ \
200 180 160 140 120 100 80 60 40 20 0 ppm
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3- (4-Methoxyphenyl)-5- (phenylthio)pyridine (26) :

"H NMR (400 MHz, CDCl;, 24 °C)

O H M ONHOOT™ O OLW oo ON O NN 0 O o
AN NWODOT-OITMNON=~ OO T TN O ©
NN OWOWWOUTNOHNMMOMNOHANNNNNNNNN A DN o~
G 00 M~ M~ [~ [~ [~ [~ [~~~ -~~~ 0o ™

T e———

1.548

Current Data Parameters

NAME spadllld
EXPNO 388
PROCNO 1
F2 - Acquisition Parameters
Date 20141113
Time 15.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CcDpC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 300.0
D1 0.50000000 sec
TDO 1
== CHANNEL f1 ==
1H
15.70 usec
7.75000000 W
400.1320007 MHz
F2 - Processing parameters
ST 65536
SF 400.1300365 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

OMe
PhS. ‘ SN
[ ULM e N
10 0 8 7 6 5 4 3 0 ppm
=5 EEsEg H
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
OMe
PhS N
L
260 1‘80 1(‘50 1)10 12‘0 160 8‘0 6‘0 4‘0 2‘0 ppm

NAME spa4lll4
EXPNO 401
PROCNO 1
F2 - Acquisition Parameters
Date 20141113
Time 17.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDC13
NS 1500
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440820 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL fl =

13C

Pl 9.25 usec
PLW1 47.00000000 W
SFO1 100.6228289 MHz

CPDPRG2

CHANNEL f2 =

waltzl6
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 100.6127528 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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14. Crystallographic Data and Structure Refinements Summary for Compound 3a.

DATA 3a
SBo—
8 »
v 3% P 0
—— o &
Molecular Structure (Ortep Structure) s 290 &
I s {} 2.

N \© o o

| | o

Ts NTs o
CCDC number 1040728
Formula C32H30N204S4
Formula weight 634.86
Color Colorless
Temperature/K 296(2)
Radiation Mo Ko
Wavelength/A 0.71073
Crystal system Triclinic
Space group P-1
a(A) 11.2966(2)
b (A) 12.1022(3)
c(A) 12.7036(3)
a (9) 85.244(1)
B () 70.619(1)
y (©) 77.661(1)
Volume (A%) 1600.36(6)
Z 2
Density (g/ml) 1.317
u (1/mm) 0.335
F (000) 664
6 (min, max) 1.723, 25
No. of unique reflns 5632
No. of parameters 381
R _obs, wR, obs 0.035, 0.092
APrmins APmax (€A7) —0.306, 0.282
GooF 1.029
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