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1. General Comments:

All reactions were carried out under nitrogen atmosphere using oven dried reaction tubes.
Dry toluenewas prepared by distilling over sodium metal and stored over molecular sieves
4A under nitrogen atmosphere. All the N-sulfonyl 1,2,3-triazoles were synthesized from
corresponding acetylene and tosyl azide employing literature procedure.! All the a-thioesters
were achieved from thiol and bromoesters.>

Column chromatography was performed using Rankem Silica gel (100-200 mesh) and the
solvent system used unless otherwise specified, was ethyl acetate-hexanes with various

percentage of polarity depending on the nature of the substrate.

2. Analytical Methods:

NMR data were recorded on 400 and 500 MHz spectrometers. '*C and 'H NMR spectra were
referenced to signals of deutero solvents and residual protiated solvents, respectively.
Infrared spectra were recorded on a Thermo Nicolet iS10 FT spectormeter. HRMS were
recorded by electron spry ionization (ESI) method on a Q-TOF Micro with lock spray source.

Melting points are corrected.

'J. Raushel, V. V. Fokin, Org. Lett. 2010, 12, 4952-4955.
2 R. VenkatRagavan, V. Vijaykumar, N. K. Suchetha, Eur. J. Med. Chem. 2009, 44, 3852-3857
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3. General procedure for synthesis of a-thiocarbonyl derivatives 1

O
SH 1 S
R K,CO
R:—\ . Br/\n/ 2C03 N A \)J\R1
= o) CH3CN _—
1

rt,3h

To a solution of arylthiols (2.72 mmol, 1 equiv) in CH3CN (6 mL), was added K,CO; (564
mg, 4.09 mmol, 1.5 equiv) followed by solution of bromocarbonyl compound (4.09 mmol,
1.5 equiv) in CH;CN (4 mL) was added drop wise over 3 min. After approximately 3 h
analyzed by TLC, ethyl acetate was added to the crude products, washed with water, brine
and then dried over Na,SOy. The organic layer was filtered and evaporated under the reduced
pressure. The obtained crude product was purified through column chromatography to afford

the pure thiocarbonyl compoundsin high yields.

4. Properties of isolated a-thiocarbonyl derivatives 1

Thioester (2a): 395 mg; Light yellow liquid; Yield: 89%; Ry = 0.63 in 10:90 ethyl
acetate/hexane; FTIR (Neat): 3213, 3149, 3142, 2922, 2337, 1635, 1544,
1507, 1421, 1401, 1336, 1260, 1195, 1098, 961 cm™'; 'TH NMR (400
MHz, CDCl;, 24 °C): ¢ 7.44-7.38 (m, 2H), 7.33-7.19 (m, 3H), 4.16 (q, 2H, J = 7.1 Hz),
3.63(s, 3H), 1.22 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCl;, 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
C10H1,0,S+H: 197.0631; found: 197.0632.

Thioester (2b): 347 mg; Yellow liquid; yield: 81%; Ry= 0.63 in 10:90 ethyl acetate/hexane;
FTIR (Neat): 3272, 3109, 2928, 2856, 2356, 1712, 1642, 1550, 1396,
1270, 1225, 1079, 877 cm™!'; '"H NMR (400 MHz, CDCl;, 24 °C):6 7.45-
7.37 (m, 2H), 7.35-7.27 (m, 2H), 7.27-7.19 (m, 1H), 3.71 (s, 3H), 3.65 (s, 2H);3C{'H} NMR
(100 MHz, CDCl;, 24 °C): 6 170.3, 135.0, 130.0, 129.2, 127.1, 52.6, 36.6; HRMS: calcd.for
CoH100O,S+H: 183.0474; found: 183.0479.

Thioester (2¢): 330 mg; White solid; yield: 70%; R, = 0.63 in 10:90 ethyl acetate/hexane;
Phs/\f(o\/\ mp: 94-96°C; FTIR (KBr): 3064, 2928, 2859, 1737, 1652, 1581, 1471,
1440, 1272, 1138, 991 cm™'; 'H NMR (400 MHz, CDCls, 24 °C): ¢
7.43-7.39 (m, 2H), 7.32-7.27 (m, 2H), 7.25-7.20 (m, 1H), 5.85 (ddt, 1H, J = 17.1, 10.1, 5.6
Hz), 5.28 (dq, 1H, J=17.1, 1.4 Hz), 5.22 (dt, 1H, J=10.4, 1.2 Hz), 4.60 (dt, IH, J=5.7, 1.3

PhS” “CO,Et

( PhSAconeJ




Hz), 3.66 (s, 2H); BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 169.5, 135.0, 131.7, 130.2,
129.1, 127.1, 118.8, 66.2, 36.8;HRMS: calcd.for C;;H;,0,S+Na: 231.0450; found: 231.0451.
Thioketone (2d): 297 mg; Colourless liquid; yield: 79%; R, = 0.60 in 10:90 ethyl
PhS/\[(CHS acetate/hexane; FTIR (Neat): 3061, 3004, 2925, 1714, 1638, 1583, 1477,
o} 1430, 1404, 1359, 1278, 1230, 1151, 1088, 743 cm™'; 'H NMR (400 MHz,
CDCl;, 24 °C): 6 7.38-7.24 (m, 4H), 7.24-7.18 (m, 1H), 3.66 (s, 2H), 2.27 (s, 3H); BC{'H}
NMR (100 MHz, CDCls, 24 °C): 0203.7, 134.7, 129.6, 129.2, 127.0, 44.7, 28.1; HRMS:
calcd.for CoH;gOS+Na: 189.0345; found: 189.0345.
2-(phenylthio)acetonitrile (2g): 219 mg; Colorless liquid; yield: 65%; R, = 0.70 in 10:90
ethyl acetate/hexane; FTIR (Neat): 3405, 3390, 3376, 3362, 3344, 3298,
3289, 3362, 3298, 3171, 3057, 2927, 2856, 2307, 1739, 1586, 1472, 1431,
1266, 1195, 1034, 894 cm™'; 'TH NMR (400 MHz, CDCls, 24 °C): d 7.65-7.49 (m, 2H), 7.46-
7.31 (m, 3H), 3.56 (s, 2H);*C{!H} NMR (100 MHz, CDCls, 24 °C): ¢ 132.5,132.2, 129.7,
129.1, 116.6, 21.5; HRMS: calcd.for CgH;NS+K: 187.9931; found: 188.0137.
Thioester (2h): 356 mg; Colorless liquid; yield: 74%; R, = 0.57 in 10:90 ethyl
acetate/hexane; FTIR (Neat): 3057, 2987, 2848, 2685, 2522,
H3CO©\S/\002CH3 2412, 2306, 2136, 1738, 1598, 1427, 1266, 1159, 1039, 985
cm!; 'TH NMR (500 MHz, CDCls, 24 °C): 6 7.21 (t, 1H, J =
7.9 Hz), 7.02-6.89 (m, 2H), 6.81-6.69 (m, 1H), 3.79 (s, 3H), 3.73 (s, 3H), 3.66 (s, 2H);
BC{'H} NMR (100 MHz, CDCls, 24 °C): 6 170.2, 160.0, 136.3, 130.0, 121.7, 114.9, 112.8,
55.4,52.7,36.3; HRMS: calcd.for C;oH;,03S+Na: 235.0399; found: 235.0393.
Thioester (2i): 391 mg; Light green liquid; yield: 88%; Ry = 0.64 in 10:90 ethyl
S._CO,Me acetate/hexane; FTIR (Neat): 3299, 3197, 3135, 3120, 3055,
/©/ 2982, 2930, 2357, 1733, 1638, 1605, 1472, 1464, 1407, 1274,
HsC 1135, 1030 810 cm™!; '"H NMR (500 MHz, CDCl3, 24 °C): ¢
7.36-7.28 (m, 2H), 7.14-7.07 (m, 2H), 3.69 (s, 3H), 3.59 (s, 2H), 2.31 (s, 3H); BC{!H} NMR
(125 MHz, CDCls, 24 °C): 6 170.4, 137.5, 131.0, 129.9, 52.5, 37.3, 21.1; HRMS: calcd.for
C10H1,0,S+H: 197.0631; found: 197.0634.
Thioester (2j): 361 mg; Colorless liquid; yield: 71%; R,= 0.67 in 10:90 ethyl acetate/hexane;
HaC CHs FTIR (Neat): 3227, 3056, 2981, 2871, 2346, 2333, 1733, 1651,
\@SACOZEt 1606, 1448, 1271, 1133, 1028, 741 cm™!; 'TH NMR (500 MHz,
CDCl;, 24 °C): 67.28 (d, 1H, J= 7.7 Hz), 7.01 (m, 1H), 6.96 (m,
1H), 4.13 (q, 2H, J = 7.1Hz), 3.54 (s, 2H), 2.39 (s, 3H), 2.28 (s, 3H), 1.21 (t, 3H, J = 7.1
Hz);3C{'H} NMR (100 MHz, CDCls, 24 °C): 6 169.9, 139.1, 137.4, 131.3, 131.2, 130.3,

Phs” CN
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127.4, 61.5, 36.7, 21.0, 20.4, 14.1; HRMS: calcd.for C;,H;s0,S+Na: 247.0763; found:
247.0764.

Thioester (2k): 356 mg; Colorless liquid; yield: 57%; Ry = 0.40 in 15:85 ethyl

MeO acetate/hexane; FTIR (Neat): 1739, 1494, 1285, 1247, 1030,

\©\S/\COQEt 911, 762, 669 cm™'; 'H NMR (500 MHz, CDCls, 24 °C): 67.42

(d, 2H, J = 8.9 Hz), 7.84 (d, 2H, J = 8.8 Hz),4.14 (q, 2H), 3.79(

s, 3H), 3.50 (s, 2H), 1.21 (t, 3H); *C{'H} NMR (125MHz, CDCl;, 24 °C): §170.1, 159.8,

1343, 125.1,114.8, 61.5, 55.5, 38.8, 14.2; HRMS (ESI) m/z: [M+Na]*caled for
Cy1H1403S+Na 249.2813; Found; 249.2818.

Thioester (21): 402 mg; Colorless liquid; yield: 77%; R,= 0.63 in 10:90 ethyl acetate/hexane;

@CI FTIR (Neat): 3057, 2986, 2306, 1734, 1609, 1579, 1444, 1271, 1134,

P 1030, 897 cm™!; 'H NMR (400 MHz, CDCl;, 24 °C): ¢ 7.39-7.30 (m,

S~ >CO,Et

2H), 7.30-7.22 (m, 2H), 4.16 (q, 2H, J= 7.1 Hz), 3.60 (s, 2H), 1.22 (t,
3H); BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 169.5, 133.5, 133.2, 131.5, 129.2, 61.7,
36.9, 14.1; HRMS: calcd. for C;oH;;ClO,S+H: 231.0241; found: 231.0242.

Thioester (2m): 408 mg; Light green liquid; yield: 84%; R, = 0.62 in 10:90 ethyl

1432, 1272, 1143, 1028, 898 cm!; 'H NMR (400 MHz, CDCls, 24
°C): 0 7.67-7.51 (m, 1H), 7.49-7.39 (m, 1H), 7.31-7.21 (m, 2H), 4.25
(q, 2H, J =7.0 Hz), 4.12 (s, 2H), 1.29 (t, 3H, J = 7.0 Hz); BC{'H} NMR (100 MHz, CDCls;,
24 °C): 0168.0, 163.4, 152.1, 141.8, 124.3 (d, J = 30.4 Hz), 118.7, 110.1, 62.3, 34.3, 14.2;
HRMS: calcd.for C;oH,FO,S+Na: 237.0356; found: 237.0356.
Thioester (2n): 417 mg; Light yellow liquid; yield: 80%; R, = 0.64 in 10:90 ethyl
cl acetate/hexane; FTIR (KBr): 3127, 3055, 2981, 2934, 1733, 1625,
\©\ 1588, 1457, 1283, 1155, 1019, 946 cm™!; 'TH NMR (400 MHz,
S7 O CO,Et
CDCl;, 24 °C): 0 7.42-7.32 (m, 2H), 7.31-7.22 (m, 2H), 4.16 (q,
2H, J=17.1 Hz), 3.60 (s, 2H), 1.22 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCl;, 24
°C): o 169.5, 133.5, 133.2, 131.5, 129.2, 61.7, 369, 14.1; HRMS: calcd. for
CioH;;ClO,S+Na: 253.0060; found: 253.0062.
Thioester (20): 564 mg; White semi solid; yield: 78%; Ry = 0.56 in 15:85 ethyl
Ph. _O acetate/hexane; FTIR (KBr): 2971, 2952, 2926, 2858, 1738,
\g/ \©\SACOZEt 1678, 1648, 1630, 1590, 1545, 1457, 1396, 1264, 1201,
1170, 1069, 1085, 935 cm™'; 'TH NMR (400 MHz, CDCl;, 24
°C): 0 8.23-8.14 (m, 2H), 7.67-7.59 (m, 1H), 7.55-7.46 (m, 4H), 7.21-7.13 (m, 2H), 4.17 (q,

@F acetate/hexane; FTIR (Neat): 3058, 2987, 2306, 1733, 1580, 1465,

S7 O CO,Et
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2H, J=17.0 Hz), 3.63 (s, 2H), 1.24 (t, 3H, J = 7.0 Hz); *C{'H} NMR (100 MHz, CDCl;, 24
°C): 6169.7, 165.0, 150.4, 133.8, 132.3, 132.0, 130.3, 129.4, 128.7, 122.5, 61.7, 37.4, 14.2;
HRMS: calcd. for C;7Hs04S+H: 317.0842; found: 317.0842.

Thioester (2p): 420 mg; White semi solid; yield: 49%; R, = 0.56 in 20:85 ethyl

OyN acetate/hexane; FTIR (KBr): 3051, 2971, 2825,
Q(o 1738, 1678, 1658, 1634, 1590, 1545, 1457, 1396,
© : ~S7 >CO,Et

1264, 1201, 1172, 1069, 1084 cm™!; 'TH NMR (400
MHz, CDCls, 24 °C): 6 8.42-8.19 (m, 4H), 7.61-7.51
(m, 2H), 7.25-7.19 (m, 2H), 4.17 (q, 2H, J = 7.0 Hz), 3.63 (s, 2H), 1.23 (t, 3H, J = 7.0 Hz);
BC{'H} NMR (100 MHz, CDCls, 24 °C): 6 169.6, 163.2, 151.0, 149.6, 134.7, 133.1, 131.7,
131.4, 123.8, 122.1, 61.7, 37.1, 14.1; HRMS: calcd. for C;H;c04S+H: 361.3691; found:
361.3697.
Thioester (2q): 518 mg; Colorless liquid; yield: 70%; Ry = 0.45 in 15:85 ethyl
TBDMSO acetate/hexane; FTIR (Neat): 3056, 2948, 2863, 2307, 1731,
\©\ 1591, 1487, 1419, 1266, 1156, 1027, 910 cm™!; 'H NMR
S”COE] (400 MHz, CDCly, 24 °C): 8 7.21-7.10 (m, 2H), 6.68-6.49
(m, 2H), 3.94 (q, 2H, J = 7.0 Hz), 3.33 (s, 2H), 1.02 (t, 3H, J = 7.1Hz), 0.78 (s, 9H), 0.00 (s,
6H); 3C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 170.0, 155.9, 133.9, 125.9, 120.9, 61.4,
38.5,25.7,18.3, 14.2, -4.3; HRMS: calcd. for C;sH,505;SSi+Na: 349.1264; found: 349.1265.
Thioester (2r): 429 mg; liquid; yield: 77%; Ry = 0.64 in 10:90 ethyl acetate/hexane; FTIR
S_COEt (Neat): 3273, 3166, 3057, 2978, 2929, 1733, 1656, 1623, 1588,
1454, 1397, 1388, 1376, 1275, 1134, 1027 cm™'; '"H NMR (500
MHz, CDCls, 24 °C): 0 7.84 (s, 1H), 7.82-7.70 (m, 3H), 7.51-
7.39 (m, 3H), 4.16 (q, 2H, J= 7.1 Hz), 3.73 (s, 2H), 1.20 (t, 3H, J = 7.1 Hz); *C{'H} NMR
(100 MHz, CDCls, 24 °C): 6169.8, 133.7, 132.5, 132.2, 128.7, 128.2, 127.8, 127.6, 127.3,
126.7, 126.1, 61.7, 36.7, 14.2; HRMS: calcd.for C4H4SO,+H: 247.0780; found: 247.0787.
Thioester (2t): 1.68 g; liquid; yield: 89%; Ry = 0.64 in 5:95 ethyl acetate/hexane; FTIR
S_COLE! (Neat): 2981, 2927, 2854, 1731, 1450, 1365, 1268, 1133 cm™'; 'H
O/ NMR (400 MHz, CDCls, 24 °C): 0 4.17-4.12 (s, 2H), 3.22 (s, 2H),
2.77 (s, 1H), 1.96 (m, 2H), 1.75 (m, 2H), 1.59 (d, 1H, J = 10 Hz),
1.30-1.23 (m, 7H).; BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6171.0, 61.3, 44.1, 33.2, 32.2,
26.0, 25.8, 14.2.; HRMS: calcd. for C;oH;3sSO,+Na: 225.0920; found: 225.0920.




Thioester (2u): 670 mg; liquid; yield: 87%; R, = 0.64 in 5:95 ethyl acetate/hexane; FTIR
(Neat): 2980, 2925, 28332, 1735, 1445, 1360,
1264, 1132 cm™'; '"H NMR (400 MHz, CDCl;, 24
°C): 0 4.24-4.15 (m, 2H), 3.19 (s, 2H), 2.62 (t, 2H, J= 8.4 Hz,), 1.59 (m, 2H), 1.38-1.25 (m,
17H), 0.90 (t, 3H, J= 6.9 Hz), 1.30-1.23 (m, 7H).; 3C{'H} NMR (100 MHz, CDCl;, 24 °C):
0170.8, 61.4, 33.9, 32.8, 32.0, 29.7, 29.6, 29.4, 29.3, 29.1, 28.9, 22.8, 14.3.; HRMS: calcd.for
C14H2SO,+Na: 283.1702; found: 283.1695.

SN S S-S COgEt

5. Synthesis of 4-(Benzofuran-3-yl)-1-tosyl-1H-1,2,3-triazole (2ag):

TMS
/// (1.1 equiv.)

1) Br, (1.1 equiv.)

1) PACI,(PPhy), (3 mol%)
Br 3/2
@ __DCM, A0°C, 1h_ Cul (10 mol%) - 4
o 2)KOH, EtOH A\ NEts, 65 °C, overnight \ B
0 °C -reflux, 4 h o] 2) K,CO3 (2.0 equiv.)

(0]

48% for two steps A MeOH, rt, 3 h
TsN3 (1.1 equiv)
25% | CuTc (10 mol%)
toluene, rt, 8 h

62% for two steps

In a round bottom flask, benzofuran (1 g, 1.0 equiv.) was dissolved in 20 mL of DCM and
cooled to —10 °C. Bromine (0.6 mL, 1.1 equiv.) in DCM (3 mL) was slowly added at same
temperature. The reaction mixture was stirred for 1 h at —10 °C. Subsequently, aq. NaOH
solution (1 mL, 1 M) was added and the reaction mixture was diluted with water (40 mL)
followed by Na2S203 solution (20 mL) was added. The resultant reaction mixture was
extracted with DCM and the combined organic extract was dried over anhydrous Na2SOa.
The organic layer was filtered and concentrated under reduced pressure and the residue
obtained was subjected for next step without any further purification. The dibromide obtained
was dissolved in ethanol (20 mL) and saturated solution of KOH in ethanol (20mL) was
added dropwise at 0 °C. Next, the reaction mixture was kept for refluxing for 4 h. After
refluxing for 4 h, water was added (10 mL) and the reaction mixture containing EtOH was
removed under reduced pressure. The aqueous residue was extracted with ethyl acetate and
the organic extract was washed successively with water and brine followed by dried over

anhydrous Na2SOs. Upon filtration, this organic extract was concentrated under reduced
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pressure and the residue was purified by silica gel flash column chromatography (petroleum
ether: EtOAc, 20:1) and the product A was obtained in 56% yield as a dark yellow oil.

The 3-bromobenzofuran A was taken in round bottom flask along with
trimethylsilylacetylene (1.1 equiv), PdCI,(PPhs), (3 mol%), Cul (10 mol%) and Et;N (10
mL). The reaction flask was sealed and kept for reflux overnight. The reaction mixture was
cooled to room temperature and filtered through Celite. Evaporation solvent followed by
column chromatography using ethylacetate : hexane (1:9) as an eluent afforded the
timethylsilylalkyne in 72% yield. The isolated timethylsilylalkyne was treated with K,COj;
(2.0 equiv) in MeOH (8 mL) at room temperature for 3 hours. The reaction was monitored by
TLC, after complete consumption of alkyne, the reaction mixture was diluted with water (10
mL) and extracted with DCM. Evaporation of solvent followed by column chromatography
furnished the compound B in 85% yield.

The compound B (1.0 equiv) was taken in round bottom flask, followed by TsN; (1.1
equiv), CuTc (10 mol%) and toluene (4 mL) were added at room temperature and stirred for
8 hours. Evaporation of solvent followed by column purification using ethyl acetate : hexane
(20:80) gave the compound 2ag in 25% yield. FTIR (KBr): 2950, 2514, 1605, 1415, 123,
586cm!; 'TH NMR (400 MHz, CDCls, 24 °C): o 8.38 (s, 1H), 8.14 (s, 1H), 8.05 (d, 1H, J =
7.8 Hz); 7.90 (d, 1H, J= 7.1 Hz), 7.54 (d, 1H, J = 7.5 Hz), 7.40-7.28 (m, 6H), 2.44 (s, 3H);
BC{'H} NMR (100 MHz, CDCl;, 24 °C): J 155.6, 147.6, 143.3, 139.8, 133.1, 132.6, 128.9,
125.3,123.6, 120.7, 118.9, 111.9, 111.4, 111.1, 104.8, 21.9.; HRMS: m/z: [M+H]* Calcd. for
C17H13N30;5S+Na: 362.0570; found: 362.0569.

6. Synthesis of N, V-diethyl-2-(phenylthio)acetamide:

H
NN
KOH K

o)
PnS._CO.Et 04N o ppg _copn (11S9C CHCl, 00 Phs. AL~
0°C (ii) CsHsN, 4 h o K

A solution of ethyl 2-(phenylthio)acetate (0.80 g, 4.0 mmol) in EtOH (10 mL) was

added to an aqueous solution (10 mL) of potassium hydroxide (2.1 g, 38.0 mmol) at 0 °C.
After being stirred for 4 h, by the TLC analysis, reaction mixture was evaporated and was

acidified by 2 M HCI and extracted with EtOAc. The organic layer was washed with brine,



dried over anhydrous sodium sulfate, and concentrated in vacuum, purified through column
chromatography to give 2-(phenylthio)acetic acid as a colorless liquid.

To a solution 2-(phenylthio)acetic acid (0.60 g, 3.57 mmol, 1 equiv) in
dichloromethane, thionyl chloride ( 0.77 mL, 10.71 mmol, 3 equiv) was added and stirred at
room temperature for 6 h. After consumption of acid (by TLC), excess thionyl chloride was
then removed under reduced pressure to afford (phenylsulfanyl)acetyl chloride as a yellow
liquid.

Pyridine (0.56 mL, 7.14 mmol, 2 equiv) was added to a stirred solution of
diethylamine (0.74 mL, 7.14 mmol, 2 equiv) in dichloromethane at 0 °C and
(phenylsulfonyl)acetyl chloride was also added drop wise to the reaction mixture at same
temperature. By TLC analysis the reaction was quenched with water and extracted with
dichloromethane, dried over Na,SO, and concentrated in vacuum. Purified through column
chromatography to afford corresponding amide as light yellow liquid; 210 mg; yield: 41%,;
FTIR (KBr): 3415, 2358, 2121, 1647, 1555, 1160, 670, 586 cm!; 'H NMR (400 MHz,
CDCls, 24 °C): 6 7.49-7.41 (m, 2H), 7.34-7.25 (m, 2H), 7.25-7.18 (m, 1H), 3.73 (s, 2H),
3.43-3.28 (m, 4H), 1.19 (t, 3H, J = 7.0 Hz), 1.10 (t, 3H, J = 7.0 Hz); C{'H} NMR (100
MHz, CDCl;, 24 °C): 0 167.6, 135.4, 130.5, 129.0, 127.0, 42.6, 40.5, 37.1, 14.4, 12.9;
HRMS: m/z: [M+H]" Calcd. for C;,H7NOS: 224.1104; found: 224.1109.

7. Synthesis of (nitromethyl)(phenyl)sulfide 2f

S. _Ph KO'Bu
Ph/ \S/ + CH3NO2 = P
DMSO, rt, 5 h PhS™ NG,

In a 50 mL three-neck round-bottomed flask equipped with nitrogen inlet, 5 mL of dry and
degassed dimethylsulfoxide and potassium #-butoxide (123 mg, 1.10 mmol) were added. The
mixture was stirred till the complete dissolution of the base, the nitromethane (44 uL, 0.82
mmol) was added and stirred for 5 min. To the reaction mixture, diphenyldisulfide(92 mg,
0.42 mmol) was added as a suspension. The reaction mixture was stirred for 5 h and
quenched with an excess of ammonium nitrate and 30 mL of water was added. Subsequently,
the reaction mixture was acidified with dilute HCl to pH-4 and extracted with
dichloromethane (3 x 10 mL). The organic layer obtained was washed with water (2 x 10
mL) to remove the traces of dimethylsulfoxide. Subsequently, it was dried with MgSQO,,
filtered, and concentrated to give a crude product, which was further purified by column

chromatography with silica gel using ethylacetate/hexaneas an eluent gave the product in 55



mg, 78% yield as yellow oil. R, = 0.40 in 10:90 ethyl acetate/hexane; FTIR (KBr): 3061,
3002, 2951, 2843, 1739, 1524, 1471, 1357, 1281, 1150, 1039, 855 cm™'; '"H NMR (500 MHz,
CDCl;, 24 °C): 6 7.53-7.45 (m, 2H), 7.40-7.32 (m, 3H), 5.44 (s, 2H); BC{'H} NMR (125
MHz, CDCls, 24 °C): 6132.2, 131.7, 129.7, 129.3, 79.5; HRMS: calcd. for C;H;NO,S+Na:
192.0090; found: 192.0096.

8. Typical procedure for the rhodium catalyzed rearrangement reaction

To a 10 mL reaction tube equipped with stir bar, N-sulfonyl-1,2,3-triazole 1 (0.20 mmol, 1
equiv), substituted arylsulfide 2 (0.40 mmol, 2 equiv) and Rh,(Oct)4 (0.004 mmol, 2 mol%)
were introduced. Next, 1.5 mL of dry toluene was added under an argon atmosphere, and the
reaction mixture was transferred to preheated oil-both at 120 °C and allowed to stir for 8 h.
After completion of the reaction, monitored by TLC, the reaction mixture was cooled to room
temperature and the solvent was evaporated under reduced pressure. The crude product that
obtained was purified by column chromatography using hexane/ethyl acetate mixture as an
eluent to afford enamide derivatives 3 in high yield and purity.

9. Properties of isolated enamides

Enamide (4a): 74 mg; Colorless liquid; yield: 80%; R,= 0.55 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3196, 3068, 2985, 2928, 2810, 2206, 1953, 1886, 1795,

Ph cogr | 1737, 1599, 1489, 1341, 1266, 1156, 1092, 905 em™'; 'H NMR (400
2

\EN )\Sph MHz, CDCly): §7.63-7.57 (m, 2H), 7.56-7.50 (m, 2H), 7.40-7.33 (m,

Ts 3H), 7.30-7.25 (m, 4H), 7.23-7.16 (m, 3H), 6.94 (d, 1H, J= 14.6 Hz ),

6.39-6.25 (m, 2H), 4.18-4.02 (m, 2H), 2.38 (s, 3H), 1.12 (t, 3H, J=7.1

Hz); BC{'H} NMR (100 MHz, CDCl;): d167.1, 144.2, 136.2, 136.0, 134.6, 133.3, 131.7,

129.6, 129.3, 129.1, 128.7, 127.8, 127.2, 126.0, 123.1, 119.4, 67.3, 62.7, 21.6, 14.0; HRMS:

calcd. for CysH,y5NO4S, + Na: 490.1117; found: 490.1129.

Enamide (4b): 71 mg; Light green gummy liquid; yield: 79%; Ry = 0.55 in 20:80 ethyl

acetate/hexane; FTIR (neat): 3056, 2986, 2357, 1686, 1427,

Ph\w CO;Me 1265,1171, 897, 740 cm'; '"H NMR (400 MHz, CDCls): §7.60-7.55

N~ “SPh (m, 2H), 7.54-7.48 (m, 2H), 7.38-7.33 (m, 3H), 7.31-7.26 (m, 4H),

Ts 7.24-7.18 (m, 3H), 6.94 (d, 1H, J=14.7 Hz), 6.35 (s, 1H), 6.29 (s, 1H,

J = 14.7 Hz), 3.65 (s, 3H), 2.39 (s, 3H); BC{'H} NMR (100 MHz, CDCl;): §167.6, 144.3,

135.9, 134.5, 133.3, 131.6, 129.6, 129.4, 129.2, 128.7, 127.8, 127.2, 126.0, 123.0, 119.4,
67.1,53.4,21.7; HRMS: calcd. for C,4H,3NO4S, + Na: 476.0961; found: 476.0966.

10



Enamide (4¢): 62 mg; Colorless liquid; yield: 65%; Ry= 0.52 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3061, 2933, 2865, 2805, 1952, 1883, 1742, 1645, 1597,
Ph (0) O\/\
\w j\: 1444, 1355, 1264, 1167, 1089, 1000, 937 cm™!; 'H NMR (400 MHz,
N SPh
Ts

CDCl): 6 7.63 (m, 2H), 7.56-7.50 (m, 2H) 7.40-7.33 (m, 3H), 7.31-
7.25 (m, 4H), 7.23-7.18 (m, 3H), 6.94 (d, 1H, J = 14.6 Hz), 6.37 (s,
1H), 6.30 (d, 1H, J = 14.6 Hz), 5.72 (ddt, 1H, J = 17.2, 10.5, 5.9 Hz), 5.30-5.16 (m, 2H),
4.61-4.44 (m, 2H), 2.38 (s, 3H); BC{'H} NMR (100 MHz, CDCl3): 6 166.8, 144.3, 135.9(8),
135.9(5), 134.6, 131.6, 130.9, 129.6, 129.4, 129.2, 128.7, 127.8, 127.2, 126.0, 122.9, 119.5,
119.4, 67.2, 67.1, 21.7; HRMS: caled. for Cp¢H,sNO4S, + Na: 502.1117; found: 502.1126
Enamide (4d): 40 mg; Light green gummy liquid; yield: 56%; Ry = 0.49 in 20:80 ethyl
Ph. Ow_CHa acetate/hexane; FTIR (neat): 3281, 3063, 2926, 2857, 2477, 2357, 1953,
\u j\: 1896, 1716, 1597, 1442, 1406, 1327, 1213, 1156, 976 cm™'; '"H NMR
l}l SPh
Ms

(400 MHz, CDCl;): ¢ 7.61-7.55 (m, 2H), 7.38-7.34 (m, 3H), 7.33-7.31
(m, 4H), 7.25-7.19 (m, 1H), 6.97 (d, 1H, J=14.7 Hz), 6.32 (d, 1H, J =
14.7 Hz), 6.28 (s, 1H), 2.70 (s, 3H), 2.39 (s, 3H); 3C{!H} NMR (100 MHz, CDCl;): 6 200.9,
1354, 134.0, 132.1, 129.7, 129.1, 128.8, 127.5, 126.0, 122.8, 118.0, 75.1, 39.8, 27.0; HRMS:
calcd. for C1sH9NO3S, + H: 362.0879; found: 362.0882.
Enamide (4e): 70 mg; White solid; yield: 71%; R, = 0.45 in 20:80 ethyl acetate/hexane;
FTIR (KBr): 3183, 3057, 2984, 2935, 2411, 2363, 2306, 2127, 2056,
Ph. O ,( 1933, 1890, 1800, 1732, 1653, 1435, 1350, 1266, 1163, 1039, 949 cm~
~
\[ I I THNMR (400 MHz, CDCls): 67.56-7.43 (m, 4H), 7.39-7.30 (m, 5H),
N SPh
Ts

7.31-7.23 (m, 2H), 7.22-7.13 (m, 4H), 6.75 (d, 1H, J = 14.3 Hz), 6.46
(s, 1H), 3.71-3.41 (m, 2H), 3.44-3.16 (m, 2H), 2.35 (s, 3H), 1.36 (t,
3H,J=7.1Hz), 1.07 (t, 3H, J = 7.1 Hz);*C{!H} NMR (100 MHz, CDCl;): 6165.2, 144.0,
136.2, 135.9, 132.4, 129.5, 129.4, 128.6, 128.5, 127.7, 127.2, 126.3, 124.9, 124.3, 64.9, 42.7,
41.3, 21.6, 14.5, 12.8; HRMS: calcd. for C,;H39N,03S, + Na: 517.1590; found: 517.1595.

Enamide (4h): 78 mg; Colorless liquid; yield: 81%; R,= 0.49 in 20:80 ethyl acetate/hexane;

/@\ FTIR (neat): 3061, 3018, 2938, 2852, 2357, 1746, 1645, 1589,
S OMe

Ph\[ 1470, 1449, 1351, 1247, 116, 1089, 1032, 940 cm'; 'H NMR
N)\Cone (400 MHz, CDCLy): 67.63-7.54 (m, 2H), 7.31-7.26 (m, 4H), 7.24-
Ts 7.15 (m, 4H), 7.09 (d, 1H, J = 7.6 Hz), 7.04 (s, 1H), 6.98-6.85 (m,

2H), 637 (s, 1H), 630 (d, 1H, J = 146 Hz), 3.78 (s, 3H), 3.67 (s, 3H),
2.39 (s, 3H); *C{'H} NMR (100 MHz, CDCls): §167.6, 160.0, 144.3, 136.0, 135.9, 132.9,

11



130.1, 129.6, 128.7, 127.8, 127.3, 126.1, 126.0, 123.1, 119.7, 118.7, 115.5, 67.1, 55.4, 53 .4,
21.7; HRMS: calcd. for C,5HysNOsS, + NHy: 501.1512; found: 501.1522.
Enamide (4i): 75 mg; Colorless liquid; yield: 72%; Ry = 0.54 in 20:80 ethyl acetate/hexane;
CH, FTIR (neat): 3057, 3028, 2974, 2928, 2865, 2357, 1740, 1645,
/©/ 1599, 1483, 1450, 1354, 1260, 1166, 1091, 936 cm™!; 'H NMR
\l j\ (400 MHz, CDCl3): 6 7.62-7.53 (m, 2H), 7.44-7.40 (m, 1H),
l COE 7.34-7.25 (m, SH), 7.24-7.13 (m, 5H), 7.01-6.90 (d, 1H, J = 14.6
Hz), 6.39-6.22 (m, 2H), 4.16-4.03 (m, 2H), 2.38 (s, 3H), 2.35 (s,
3H), 1.11 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCl3): 6 167.1, 144.2, 139.4,
136.1, 136.0, 134.9, 130.1, 129.5, 128.7, 127.7, 127.1, 125.9, 123.1, 118.8,67.4, 62.7, 21.,
21.4, 13.9; HRMS: calcd. for C,H,7NO4S, + Na: 504.1274; found: 504.1283.
Enamide (4j): 80 mg; Colorless liquid; yield: 81%; Ry= 0.55 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3288, 2974, 2929, 2356, 1740, 1645, 1600, 1450,
HSC@CHs 1358, 1260, 1166, 1091, 937 cm™'; 'H NMR (400 MHz, CDCl):

Ph

\u s 7.60-7.49 (m, 2H), 7.46- 7.37 (m, 1H), 7.34 -7.26 (m, 4H), 7.23-
,},)\C%Et 7.16 (m, 3H), 7.06 (s, 1H), 7.02-6.87 (m, 2H), 6.36 (d, 1H, J =
Ts 14.7 Hz), 6.25 (s, 1H), 4.17-4.02 (m, 2H), 2.44 (s, 3H), 2.38 (s,

3H), 2.33 (s, 3H), 1.12 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCl): 6167.3, 144.1,
142.3, 139.7, 136.3, 136.2, 136.1, 131.6, 129.5, 128.7, 127.7 (6), 127.7 (2), 127.1, 127.0,
125.9, 123.2, 118.7, 66.5, 62.6, 21.6, 21.3, 20.9, 14.0; HRMS: calcd. for Cy7HpyNO,S, + H:
496.1611; found: 496.1615.
Enamide (4k): 56 mg; Colorless liquid; yield: 57%; R, = 0.48 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3142, 3044, 2928, 2852, 2366, 2250, 1934, 1885,
/©/OMG 1739, 1645, 1529, 1490, 1350, 1251, 1167, 1021, 937 cm™;
\u )S\ '"H NMR (400 MHz, CDCl;): ¢ 7.64-7.58 (m, 2H), 7.48-7.44
N~ "CO.Et (m, 2H), 7.31-7.26 (m, 4H), 7.25-7.19 (m, 3H), 6.96 (d, 1H, J
Ts =14.7 Hz), 6.88-6.84 (m, 2H), 6.31(d, 1H, J = 14.7 Hz), 6.22
(s, 1H), 4.16-4.03 (m, 2H), 3.81 (s, 3H), 2.39 (s, 3H), 1.11(t, 3H, J= 7.1 Hz); BC{'H} NMR
(100 MHz, CDCly): 6167.1, 160.8, 144.2, 137.2, 136.2, 136.1, 129.6, 128.7, 127.8, 127.1,
125.9, 123.1, 121.7, 118.5, 114.8, 67.7, 62.7, 554, 21.7, 14.0; HRMS: calcd. for
Cy6H27NOsS, + H: 498.1403; found: 498.1417.

Ph

Enamide (41): 74 mg; Colorless liquid; yield: 74%; R, = 0.53 in

Clji) 20:80 ethyl acetate/hexane; FTIR (neat): 3059, 2974, 2928, 2859,
12




2357, 1904, 1740, 1645, 1599, 1471, 1359, 1262, 1167, 1092, 936 cm™!; 'H NMR (400 MHz,
CDCls): 67.66-7.55 (m, 3H), 7.51-7.42 (m, 1H), 7.36-7.17 (m, 9H), 6.91 (1H, d, J = 14.7 Hz),
6.54 (s, 1H), 6.31 (1H, d, J = 14.7 Hz), 4.18-4.04 (m, 2H), 2.38 (s, 3H), 1.10 (t, 3H, J = 7.1
Hz); BC{'H} NMR (100 MHz, CDCls): 6 166.8, 144.3, 139.0, 137.0, 136.0, 130.7, 130.2,
130.0, 129.6, 128.7, 127.8, 127.5, 127.2, 126.0, 122.9, 119.0, 65.4, 62.9, 21.6, 14.0; HRMS:
calcd. for C,sH,4CINO4S, + H: 502.0908; found:502.0919.
Enamide (4m): 82 mg; Colorless liquid; yield: 84%; Ry= 0.53 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3063, 2996, 2858, 2357, 1922, 1740, 1646, 1597,
Fji) 1468, 1360, 1262, 1167, 1017, 936 cm™!; 'H NMR (400 MHz,
\l j\ CDCly): 67.69-7.56 (m, 2H), 7.50 (t, 1H, J = 7.4 Hz), 7.45-7.34 (m,
N™ "COEt 1H), 7.34-7.08 (m, 10H), 6.89 (d, 1H, J = 14.7 Hz), 6.48 (s, 1H),
T 6.30 (d, 1H, J = 14.7 Hz), 4.17-4.03 (m, 2H), 2.39 (s, 3H), 1.09 (t,
3H, J=17.1 Hz); BC{'H} NMR (100 MHz, CDCl;): ¢ 166.8, 144.3, 137.6, 136.1 (J= 8.0 Hz),
131.9 (J=8.2 Hz), 129.6, 128.7, 127.8, 127.2, 126.0, 124.8 (J= 3.7 Hz), 122.7, 119.0, 116.3,
116.1, 65.6, 62.9, 21.6, 14.0; HRMS: calcd. for C,sH,,FNO4S, + Na: 508.1023; found:
501.1033.
Enamide (4n): 80 mg; Colorless liquid; yield: 80%; R,= 0.52 in 20:80 ethyl acetate/hexane;
ol FTIR (neat): 3061, 2982, 2860, 1740, 1646, 1599, 1448, 1408,
/©/ 1348, 1264, 1164, 1021, 968 cm™!; 'TH NMR (400 MHz, CDCls):
\[ j‘"\ 0 7.60-7.55 (m, 2H), 7.50-7.40 (m, 2H), 7.35-7.26 (m, 6H), 7.26-
?S COE 7.18 (m, 3H), 6.94 (d, 1H, J = 14.7 Hz), 6.31 (s, 1H), 6.28 (d,
1H, J = 14.7 Hz), 4.20-4.00 (m, 2H), 2.40 (s, 3H), 1.11 (t, 3H, J
= 7.0 Hz); BC{'H} NMR (100 MHz, CDCl;): § 166.9, 144.4, 136.2, 136.0, 135.9, 135.7,
129.9, 129.7, 129.5, 128.8, 127.7, 127.2, 125.9, 122.8, 118.9, 67.2, 62.9, 21.7, 14.0; HRMS:
calcd. for Cy5H,4CINO,S, + K: 540.0467; found:540.0457.
Enamide (40): 78 mg; White semi solid; yield: 67%; Ry= 0.46 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3062, 2977, 2932, 2356, 1740, 1645, 1596,

Ph

Ph

0] Ph
/©/ hig 1487, 1452, 1357, 1260, 1200, 1168, 1063, 937 cm™'; 'H
Ph 0]
\l j\ NMR (400 MHz, CDCls): §8.23-8.15 (m, 2H), 7.66-7.57
N" “CO,Et (m, 5H), 7.54-7.49 (m, 2H), 7.32-7.27 (m, 4H), 7.27-7.22
Ts

(m, 4H), 7.22-7.20 (m, 1H), 6.97 (d, 1H, J = 14.7 Hz), 6.33
(s, 1H), 6.31 (d, 1H, J = 14.7 Hz), 4.19-4.06 (m, 2H), 2.39 (s, 3H), 1.13 (t, 3H, J = 7.1 Hz);
3C{IH} NMR (100 MHz, CDCLy): d 167.0, 164.9, 151.9, 144.3, 136.2, 133.8, 130.3, 129.7,
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129.4, 128.9, 128.8, 128.7, 127.8, 127.2, 126.0, 123.1, 122.7, 119.0, 67.4, 62.8, 21.7, 14.0;
HRMS: calcd. for C3,H,90NOgS, + Na: 610.1329; found: 610.1341.

Enamide (4p): 78 mg; Colorless semi solid; yield: 62%; Ry = 0.42 in 20:80 ethyl
acetate/hexane; FTIR (neat): 3295, 3166, 3056,

NO,

5 p 2982, 2926, 2856, 2358, 1797, 1644, 1599, 1437,
/©/ 1347, 1267, 1201, 1167, 1060, 1201, 1167, 1060,
S

(0]
\u i 899 cm!; 'H NMR (400 MHz, CDCL;): 6 8.40-8.35

N™ "CO.Et (m, 4H), 7.69-7.60 (m, 4H), 7.34-7.28 (m, 4H),
Ts 7.28-7.24 (m, 5H), 6.96 (d, 1H, J = 14.7 Hz), 6.30
(s, 1H), 6.28 (d, 1H, J = 14.7Hz), 4.19-4.05 (m, 2H), 2.40 (s, 3H), 1.11 (t, 3H, J = 7.0 Hz);
BC{'H} NMR (100 MHz, CDCl3): 6 166.9, 163.0, 151.4, 151.0, 144.4, 136.5, 136.0, 135.9,
134.8, 131.4, 129.7, 129.4, 128.8, 128.2, 127.8, 127.2, 125.9, 123.9, 122.8, 122.4, 118.6,
67.3,62.9,21.7, 14.0; HRMS: calcd. for C3,H,sN,OgS; + Na: 655.1179; found: 655.1182.
Enamide (4q): 71 mg; White semi solid; yield: 68%; R,= 0.45 in 20:80 ethyl acetate/hexane;
o FTIR (neat): 3061, 2948, 2848, 2578, 2328, 1974, 1740, 1644,
/@ 1587, 1502, 1453, 1353, 1336, 1252, 1167, 1022, 937 cm™'; 'H
\l i o NMR (400 MHz, CDCly): 67.63-7.58 (m, 2H), 7.33-7.27 (m,
N™ "COzEt 4H), 7.24-7.19 (m, 3H), 7.13 (dd, 1H, J = 8.3, 2.0 Hz), 7.05 (d,
T 1H, J=2.0 Hz), 6.97 (d, 1H, J = 14.7 Hz), 6.82 (d, 1H, J = 8.3
Hz), 6.31 (d, 1H, J = 14.7 Hz), 6.29 (s, 1H), 4.16-4.03 (m, 2H), 3.89 (s, 3H), 3.84 (s, 3H),
2.39 (s, 3H), 1.12 (t, 3H, J = 7.1Hz); *C{'H} NMR (100 MHz, CDCl;): ¢ 167.1, 150.3,
149.1, 144.2, 136.2, 136.1, 129.6, 128.8, 128.4, 127.7, 127.1, 125.9, 123.2, 122.0, 118.6,
118.0, 111.4, 67.7, 62.7, 56.0 (4), 56.0 (1), 21.7, 14.0; HRMS: calcd. for C,7H9NOgS, + H:
528.1509; found: 528.1522.
Enamide (4r): 88 mg; Colorless liquid; yield: 74%; Ry= 0.48 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3172, 3071, 2950, 2796, 2305, 1893, 1856,
/O/OTBDMS 1776, 1592, 1489, 1361, 1265, 1168, 1091, 910 cm™'; 'H
\l i NMR (400 MHz, CDCls): ¢ 7.42-7.38 (m, 2H), 7.22-7.17
N “CO,Et (m, 2H), 7.10-7.06 (m, 4H), 7.03-7.00 (m, 2H), 6.75 (d, 1H,
Ts J=14.7 Hz), 6.61-6.56 (m, 2H), 6.11 (d, 1H, J = 14.7 Hz),
6.01 (s, 1H), 3.94-3.82 (m, 2H), 2.18 (s, 3H), 0.90 (t, 3H, J = 7.0 Hz), 0.77 (s, 9H), 0.01 (s,
6H); BC{'H} NMR (100 MHz, CDCl3): ¢ 167.2,157.2, 144.2, 137.0, 136.3, 136.1, 129.6,
128.7,127.8, 127.1, 125.9, 123.2, 122.7, 121.1, 118.7, 67.6, 62.6, 25.7, 21.6, 18.3, 14.0, —4.3;
HRMS: calcd. for C3;H390NO5S,Si + Na: 620.1931; found: 620.1946.

Ph
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Enamide (4s): 65 mg; White gummy liquid; yield: 63%; Ry = 0.53 in 20:80 ethyl
acetate/hexane; FTIR (neat): 3295, 3056, 2969, 2927, 2859,
Ph 2356, 1920, 1740, 1644, 1596, 1492, 1450, 1355, 1262, 1167,
\l )S\ 1090, 938 cm™'; 'TH NMR (400 MHz, CDCl;): 6 7.97-7.91 (m,
l COEL 1H), 7.85-7.80 (m, 2H), 7.75-7.72 (m, 1H), 7.60 (dd, 1H, J
=1.7, 8.5 Hz), 7.53-7.49 (m, 2H), 7.48-7.44 (m, 2H), 7.32-7.27
(m, 4H), 7.24-7.19 (m, 1H), 7.05-6.94 (m, 3H), 6.46(s, 1H), 6.35(d, 1H, J = 14.7 Hz), 4.19-
4.09 (m, 2H), 2.30 (s, 3H), 1.16 (t, 3H, J = 7.1Hz); *C{'H} NMR (100 MHz, CDCl;): ¢
167.2, 144.1, 136.0, 135.9, 134.3, 133.6, 133.2, 130.8, 129.5, 129.1, 128.9, 128.7, 127.9,
127.8, 127.6, 127.2, 127.0, 126.7, 126.0, 123.1, 119.3, 67.4, 62.9, 21.6, 14.0; HRMS: calcd.
for Co9H»7NO4S, + NHy: 535.1720; found: 535.1728.
Enamide (4t): 122 mg; Light green gummy liquid; yield: 76%; R, = 0.50 in 20:80 ethyl

1450, 1357, 1257, 1222, 1160, 938 cm™'; '"H NMR (500 MHz,
| NJ\COZEt CDCly): 0 7.76 (d, 2H, J = 7.8 Hz), 7.29-7.25 (m, 7H), 6.35 (d,
Ts 1H, J=14.9 Hz), 6.14 (s, 1H), 4.07-3.96 (m, 2H), 2.90 (t, 1H, J =
9.5 Hz), 2.41 (s, 3H), 2.16 (d, J = 11.6 Hz, 1H), 1.92 (d, 1H, J= 8.3 Hz), 1.81-1.72 (m, 3H),
1.49-1.20 (m, 8H), 1.08 (t, 3H, J = 7.2 Hz).; BC{'H} NMR (100 MHz, CDCly): ¢ 167.7,
144.3, 136.2, 129.7, 128.7, 127.7, 127.1, 126.0, 123.1, 119.7, 62.4, 62.1, 44.2, 33.8, 32.9,
26.1, 25.8, 25.8, 21.7, 13.9.; HRMS: calcd. for C,sH3;NO4S, + Na: 496.1587; found:
496.1583.
Enamide (4u): 122 mg; Light green gummy liquid; yield: 81%; Ry = 0.50 in 20:80 ethyl
acetate/hexane; FTIR (neat): 2920, 2851, 2357, 1732, 1634,
s V5 1452, 1358, 1241, 1214, 938 cm™!; 'H NMR (500 MHz, CDCl3):
0 7.76 (d, 2H, J = 7.8 Hz), 7.29-7.25 (m, 7H), 6.35 (d, 1H, J =
Ts 14.9 Hz), 6.14 (s, 1H), 4.07-3.96 (m, 2H), 2.90 (t, I1H, J = 9.5
Hz), 2.41 (s, 3H), 2.16 (d, /= 11.6 Hz, 1H), 1.92 (d, 1H, J= 8.3
Hz), 1.81-1.72 (m, 3H), 1.49-1.20 (m, 8H), 1.08 (t, 3H, J = 7.2 Hz); BC{'H} NMR (100
MHz, CDCly): 6 167.7, 144.3, 136.2, 129.7, 128.7, 127.7, 127.1, 126.0, 123.1, 119.7, 62.4,
62.1, 44.2, 33.8, 32.9, 26.1, 25.8, 25.8, 21.7, 13.9; HRMS: calcd. for C,sH3;;NO,S, + Na:
496.1587; found: 496.1583.
Enamide (4v): 57 mg; Colorless liquid; yield: 73%; R,= 0.51 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3193, 3061, 2982, 2933, 2860, 1740, 1646, 1599, 1448,
Ph\w SPh 1408, 1348, 1264, 1164, 1021, 968 cm™'; '"H NMR (400 MHz,

Ms

O acetate/hexane; FTIR (neat): 2923, 2854, 2358, 1739, 1643,
S




CDCly): 0 7.67-7.48 (m, 2H), 7.42-7.28 (m, 7H), 7.27-7.18 (m, 1H), 6.95 (d, 1H, J = 14.7
Hz), 6.38 (d, 1H, J = 14.8 Hz), 6.31 (s, 1H), 4.45-4.16 (m, 2H), 2.86 (s, 3H), 1.31 (t, 3H, J =
7.0 Hz); BC{'H} NMR (100 MHz, CDCl;): 6 167.3, 135.8, 134.8, 131.2, 129.4, 129.3, 128.8,
127.3, 125.9, 122.8, 118.2, 67.3, 63.2, 40.1, 14.2; HRMS: calcd. for C;yH,;NO4S,+ Na:
414.0804; found: 414.0819.

Enamide (4w): 67 mg; Colorless liquid; yield: 75%; Ry= 0.53 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3065, 2979, 2930, 2357, 1741, 1645, 1585, 1473, 1364,

Ph
\[ SPh 1260, 1170, 1091, 1014, 937 cm'; 'H NMR (400 MHz, CDCLy): &
O_E_PhCOZEt 7.75-7.67 (m, 2H), 7.57-7.51 (m, 3H), 7.45-7.41 (m, 2H), 7.38-7.33
0 (m, 3H), 7.32-7.26 (m, 4H), 7.23-7.19 (m, 1H), 6.95 (d, 1H, J =14.7

Hz), 6.40-6.23 (m, 2H), 4.15-4.02 (m, 2H), 1.10 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100
MHz, CDCl;): ¢ 167.0, 139.1, 135.9, 134.7, 133.3, 131.6, 129.4, 129.2, 129.0, 128.8, 127.7,
127.3, 126.0, 122.9, 119.8, 67.4, 62.8, 14.0; HRMS: calcd. for C,4H3NO4S, + Na: 476.0961;
found: 476.0966.
Enamide (4x): 68 mg; Colorless liquid; yield: 70%; R,= 0.51 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3059, 2983, 2357, 1740, 1646, 1585, 1474, 1443,
\[ SPh 1363, 1265, 1171, 1091, 937 cm™'; 'H NMR (400 MHz, CDCl3): ¢
/E//O COE 7.75-7.67 (m, 2H), 7.57-7.51 (m, 3H), 7.45-7.41 (m, 2H), 7.38-
0" \©\ 7.33 (m, 3H), 7.32-7.26 (m, 4H), 7.23-7.19 (m, 1H), 6.95 (d, 1H, J
Cl' | =14.7 Hz), 6.40-6.23 (m, 2H), 4.15-4.02 (m, 2H), 1.10 (t, 3H, J =
7.1 Hz); BC{'H} NMR (100 MHz, CDCl;): 6 167.0, 139.1, 135.9, 134.7, 133.3, 131.6, 129.4,
129.2, 129.0, 128.8, 127.7, 127.3, 126.0, 122.9, 119.8, 67.4, 62.8, 14.0; HRMS: calcd. for
C4H»,CINO4S, + Na: 510.0571; found: 510.0575.
Enamide (4y): 71 mg; Colorless liquid; yield: 74%; R,= 0.51 in 20:80 ethyl acetate/hexane;
FTIR (neat): 3057, 3028, 2974, 2928, 2865, 2357, 1740,
1645, 1599, 1483, 1354, 1260, 1166, 1091, 936 cm™'; 'H
| SPh NMR (400 MHz, CDCl,): 67.62-7.56 (m, 2H), 7.55-7.51 (m,
N "COzEt | 2H), 7.37-7.33 (m, 3H), 7.22-7.16 (m, 4H), 7.13-7.07 (m,
T 2H), 6.87 (d, 1H, J = 14.6 Hz), 6.33 (s, 1H), 6.28 (d, 1H, J =
14.6 Hz), 4.18-4.04 (m, 2H), 2.38 (s, 3H), 2.32 (s, 3H), 1.11 (t, 3H, J= 7.1 Hz); BC{'H}
NMR (100 MHz, CDCly): ¢ 167.2, 144.2, 137.1, 136.1, 134.6, 133.0, 131.7, 129.6, 129.4,
129.3, 129.1, 127.8, 125.9, 122.1, 119.9, 67.3, 62.7, 21.6, 21.2, 14.0, HRMS: calcd. for
Cy6H7NO,S, + Na: 504.1274; found: 504.1284.

Ph

H,C
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Enamide (4z): 78 mg; Colorless gummy solid; yield: 79%; R, = 0.48 in 20:80 ethyl
acetate/hexane; FTIR (neat): 3061, 2948, 2848, 2573, 2328,
1974, 1740, 1644, 1587, 1502, 1453, 1353, 1336, 1252,
| SPh 1167, 1092, 937 cm™'; '"H NMR (400 MHz, CDCls): 07.61-
N™ "CO.Et | 7.56 (m, 2H), 7.56-748 (m, 2H), 7.39-7.33 (m, 3H), 7.24-
Ts 7.18 (m, 4H), 6.88-6.80 (m, 2H), 6.79-6.72 (m, 1H), 6.45-
6.20 (m, 2H), 4.16-4.04 (m, 2H), 3.80 (s, 3H), 2.39 (s, 3H), 1.13 (t, 3H, J= 7.1 Hz); BC{'H}
NMR (100 MHz, CDCl): ¢ 167.2, 159.1, 144.1, 136.1, 134.5, 131.7, 129.6, 129.3, 129.0,
128.8, 128.4, 127.8, 127.6, 127.3, 121.0 (9), 121.0(5), 114.2, 67.4, 62.7, 55.4, 21.7, 14.0;
HRMS: calcd. for C,6H,7NOsS, + Na: 520.1223; found: 520.1229.
Enamide (4aa): 94 mg; Colorless gummy liquid; yield: 90%; R, = 0.51 in 20:80 ethyl
acetate/hexane; FTIR (neat):3058, 2959, 2869, 2357, 1741,
1645, 1599, 1463, 1359, 1262, 1167, 1093, 935 cm™;'H
| SPh NMR (400 MHz, CDCls): 6 7.64-7.56 (m, 2H), 7.56 (m, 2H),
N* "COzEt | 7.37-7.30 (m, 5H), 7.25-7.17 (m, 4H), 6.90 (d, 1H, J = 14.6
T Hz ), 6.34 (s, 1H), 6.29 (d, 1H, J = 14.6Hz), 4.17-4.03 (m,
2H), 2.38 (s, 3H), 1.31 (s, 9H), 1.11 (t, 3H, J= 7.1 Hz); *C{'H} NMR (100 MHz, CDCl3): ¢
167.1, 150.3, 144.2, 136.1, 134.6, 133.1, 131.6, 129.6, 129.3, 129.1, 127.8, 125.7, 125.6,
122.3, 1194, 67.3, 62.7, 34.6, 31.3, 21.6, 14.0;, HRMS: caled. for CyyH33NO4S, + Na:
546.1743; found: 546.1758.
Enamide (4ab): 45 mg; Colorless gummy liquid; yield: 80%; Ry = 0.52 in 20:80 ethyl
acetate/hexane; FTIR (neat):3262, 3053, 2968, 2927, 2863,
2357, 1740, 1645, 1598, 1451, 1357, 1259, 1168, 1091, 934
cm™';'H NMR (400 MHz, CDCl5): 6 7.63-7.56 (m, 2H), 7.56-
7.51 (m, 2H), 7.39-7.32 (m, 3H), 7.24-7.15 (m, 3H), 7.13-
7.05 (m, 2H), 7.05-7.00 (m, 1H), 6.94 (d, 1H, J = 14.6 Hz),
6.33 (s, 1H), 6.26 (d, 1H, J = 14.6 Hz), 4.18-4.03 (m, 2H), 2.38 (s, 3H), 2.33 (s, 3H), 1.11 (t,
3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCls): ¢ 167.1, 144.2, 138.3, 136.1, 135.8,
134.7, 131.6, 129.6, 129.3, 129.1, 128.6, 128.0, 127.7, 126.7, 123.1, 122.8, 119.2, 67.2, 62.8,
21.6,21.5, 14.0; HRMS: calcd. for C,6H,7NO4S,+ Na: 504.1274; found: 504.1274.
Enamide (4ac): 87 mg; Colorless gummy liquid; yield: 88%; R, = 0.53 in 20:80 ethyl
acetate/hexane; FTIR (neat): 3057, 2971, 2933, 2872, 2356,

MeO

‘Bu

HsC | sPh

l}l CO,Et
Ts

Et 1740, 1646, 1600, 1442, 1355, 1265, 1168, 1091, 934 cm™;
| SPh '"H NMR (400 MHz, CDCl): 67.61-7.56 (m, 2H), 7.56-7.50
N™ "CO,Et 17

Ts




(m, 2H), 7.38-7.32 (m, 3H), 7.23-7.18 (m, 4H), 7.15-7.11 (m, 2H), 6.88 (d, 1H, J = 14.6 Hz),
6.34 (s, 1H), 6.29 (d, 1H, J = 14.6 Hz),4.16-4.03 (m, 2H), 7.66 (q, 2H, J = 7.6 Hz), 2.38 (s,
3H), 1.22 (t, 3H, J= 7.6 Hz), 1.11 (t, 3H, J = 7.2 Hz); BC{'H} NMR (100 MHz, CDCl;): &
167.1, 144.1, 143.5, 136.1, 134.6, 133.3, 131.7, 129.6, 129.3, 129.1, 128.2, 127.8, 126.0,
122.2, 119.8, 67.3, 62.7, 28.6, 21.6, 15.7, 14.0; HRMS: calcd. for C,7H,9NO4S, + Na:
518.1430; found: 518.1437.
Enamide (4ad): 72 mg; Light green semi solid; yield: 71%; Ry = 0.51 in 20:80 ethyl
acetate/hexane; FTIR (neat): 2925, 2857, 2357, 1892, 1740,
1645, 1609, 1447, 1351, 1257, 1166, 1092, 1020, 935 cm™;
| 3Ph 'H NMR (400 MHz, CDCl;): 7.64-7.59 (m, 2H), 7.58 (dd,
N™ "COEt | 1H, J=7.5,1.7 Hz), 7.48 (dd, 1H, J = 7.9, 1.3 Hz), 7.34 (dd,
L 1H, J = 7.6, 1.6 Hz), 7.32-7.25 (m, 5H), 7.24-7.19 (m, 3H),
6.91 (d, 1H, J = 14.7 Hz), 6.54 (s, 1H), 6.30 (d, 1H, J = 14.7 Hz), 4.20-4.03 (m, 2H), 2.38 (s,
3H), 1.10 (s, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCly): & 166.8, 144.3, 139.0,
137.1, 136.0, 130.7, 130.2, 129.9, 129.6, 128.7, 127.8, 127.5, 127.2, 125.9, 122.8, 118.9,
65.4,62.9, 21.6, 14.0; HRMS: calcd. for C,5sH,4CINO4S, + NHy: 519.1179; found: 519.1190.

Cl

Enamide (4ae): 76 mg; Colorless gummy liquid; yield: 79%; Ry = 0.51 in 20:80 ethyl
acetate/hexane; FTIR (neat): 3581, 3466, 3304, 3064, 2929,
2860, 2357, 1741, 1645, 1597, 1477, 1445, 1358, 1259, 1166,
1090, 931 cm™'; '"H NMR (400 MHz, CDCl): ¢ 7.65-7.56 (m,
2H), 7.56-7.50 (m, 2H), 7.40-7.33 (m, 3H), 7.26-7.20 (m, 3H),
7.06-7.02 (m, 1H), 7.01-6.94 (m, 2H), 6.92-6.85 (m, 1H),
6.33(s, 1H), 6.23 (s, 1H, J = 14.6 Hz), 4.18-4.05 (m, 2H), 2.39 (s, 3H), 1.12 (t, 3H, J= 7.1
Hz); BC{'H} NMR (100 MHz, CDCl5): ¢ 167.0, 163.2 (d, J =246.4 Hz), 144.4, 138.4 (d, J =
8.0 Hz), 135.8, 134.7, 131.4, 130.2 (d, J = 8.4 Hz), 129.7, 129.4, 129.3, 127.7, 124.2, 121.8,
116.7,113.8 (d, J=21.2 Hz), 112.3 (d, J=22.0 Hz), 67.1, 62.8, 21.7, 14.0; HRMS: calcd. for
Cy5sH24FNO4S, + NHy: 503.1469; found: 503.1482.

F | SPh

ITIJ\COZEt
Ts

Enamide (4af): 68 mg; Light green gummy liquid; yield: 71%; R, = 0.50 in 20:80 ethyl
acetate/hexane; FTIR (neat):3057, 2971, 2933, 2872, 2356,
1740, 1646, 1600, 1442, 1355, 1265, 1168, 1091, 934 cm™';'H
| §Ph NMR (400 MHz, CDCLs): 6 7.52-7.39 (m, 4H), 7.37-7.24 (m,

N™ "COEt | 3H), 7.19-7.11 (m, 4H), 6.95-6.87 (m, 2H), 6.78 (d, 1H, J =
14.7 Hz), 6.25 (m, 1H), 6.20 (d, 1H, J = 14.7 Hz), 4.09-3.97
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(m, 2H), 2.31 (s, 3H), 1.05 (t, 3H, J = 7.1 Hz); BC{'H} NMR (100 MHz, CDCl;): ¢ 167.1,
162.1 (d, J = 246.3 Hz), 144.3, 135.9, 134.6, 132.0 (d, J = 3.5 Hz), 131.5, 129.6, 129.3,
129.2, 127.7, 127.4 (d, J = 7.8 Hz), 122.8, 118.4, 115.6 (d, J = 21.6 Hz), 67.2, 62.8, 21.7,
14.0; HRMS: calcd. for C,5H,4FNO4S, + Na: 508.1023; found: 508.1017.

Enamide(4g): 16 mg; Light green gummy liquid; yield: 27% (E/Z = 3/2); R,= 0.50 in 20:80

ethyl acetate/hexane; FTIR

PhS>/ COOE Q]/\ (neat):3053, 2974, 2930, 2874,

0/ \ N, + O TS/NYCOOEt 2354, 1740, 1600, 1440, 1350,
e (3:2) PhS 1267, 934 cm!'; 'H NMR (400

MHz, CDCl;):  7.74 (d, 2H, J = 7.8 Hz), 7.57 (d, 2H, J = 6.9 Hz), 7.52-7.46 (m, 3H), 7.42-
7.30 (m, 8H), 7.27-7.23 (m, 5H), 7.07 (d, 1H, J = 14.1 Hz), 6.83 (d, 1H, J = 6.6 Hz), 6.47 (d,
1H, J = 14.4 Hz), 6.37 (s, 1H), 6.04 (s, 1H), 5.99 (d, 1H, J= 7.2 Hz), 4.25-4.08 (m, 4H), 2.41
(s, 2.6H), 2.37 (s, 3H), 1.27 (t, 3H, J = 7.0 Hz), 1.16 (t, 3H, J = 7.0 Hz).; 3C{!H} NMR (100
MHz, CDCly): 6 167.2, 167.1, 144.7, 144.3, 142.9, 136.1, 135.7, 134.5, 131.6, 130.1, 130.1,
129.7, 129.4, 129.2, 127.8, 127.2, 125.7, 125.0, 124.8, 124.1, 123.5, 123.5, 123.2, 122.6,
120.7, 111.9, 111.9, 111.8, 111.3, 100.7, 67.2, 62.7, 62.6, 56.7, 21.7, 14.2, 14.1.; HRMS:

calcd. for C,7H,5NOsS, + Na: 530.1066; found: 530.1071.

10. Synthesis of sulfone 5

To a 25 mL round bottom flask equipped with stir bar, enamide 3a (0.21 mmol, 1 equiv) was

dissolved with dry CH,Cl, (10 mL), transferred to a magnetic stir
\LO\” ~Ph with ice-bath. Next, at 0 °C temperature m-CBPA (0.64 mmol, 3
CO LEt equiv) was added via portion-wise and allowed to stir for 2hat room

temperature. After completion of the reaction, by TLC, the reaction

was neutralized with NaHCO; solution and workup with CH,Cl,the organic layer was
evaporated under reduced pressure. The crude product that obtained was purified by column
chromatography using hexane/ethyl acetate mixture as eluent to afford sulfone derivatives §
in high yield and purity. Green semi solid; 81 mg; yield: 78%; Ry = 0.41 in 20:80 ethyl
acetate/hexane; FTIR (neat):3288, 3174, 3064, 2934, 2747, 2661, 2594, 2550, 2380, 1956,
1912, 1742, 1650, 1594, 1448, 1334, 1274, 1164, 1086, 1022, 939, 809 cm™'; '"H NMR (400
MHz, CDCly): 6 8.03-7.99 (m, 2H), 7.74-7.66 (m, 3H), 7.64-7.58 (m, 2H), 7.31-7.22 (m, 7H),
6.74 (d, 1H, J = 14.5 Hz), 6.62 (d, 1H, J = 14.5 Hz), 6.30 (s, 1H), 4.23 (q, 2H, J = 7.2 Hz),
2.39 (s, 3H), 1.21 (t, 3H, J = 7.2 Hz); C{'H} NMR (100 MHz, CDCl3): 6 162.4, 145.0,
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137.4, 135.4, 134.9, 134.8, 133.8, 129.8, 129.7, 129.2, 128.7, 128.2, 127.7, 126.3, 124.0,
122.6, 63.4, 21.7, 14.0; HRMS: calcd. for C,5H,5NOgS, + Na: 522.1016; found: 522.1026.

11. Hydrogenation of enamide 4a:

Ph Ph
\l )S\Ph Pd(OH)2/C (10 mol%) \L
N“COzEt  H, (30 bar), 65°C N~ COE
4a Ts 72h, 71% 6 Ts

In a 250 mL autoclave Enamine 4a was taken in 50 mg scale (1.0 equiv.) and 10% Pd-
hydroxide on carbon (10 mol%) in MeOH was taken, followed by autoclave was closed
tightly. Slowly hydrogen was purged three times. Finally 30 bar presure was set inside the
autoclave. The reaction was monitored for 72 h at 65 °C. After 72 h, the reaction mixture was
filtered with celite three times using DCM solvent. The filtered solution was concentrated in
high-vaccumm pump, which was further purified by column chromatography with silica gel
using ethylacetate/hexane as (5:95 ratio) an eluent gave the product 6 with 71% yield. FTIR
(neat): 2992, 2931, 2887, 2350, 1741, 1633, 1432, 1351, 1260, 930 cm™'; H NMR (500
MHz, CDCls, 24 °C): 6 7.73 (d, J = 8.0 Hz, 1H), 7.30-7.28 (m, 4H), 7.24 (d, J= 7.3 Hz, 1H),
7.17 (d, J = 7.3 Hz, 1H), 4.11-4.07 (m, 2H), 4.00 (s, 2H), 4.32 (s, 2H), 3.49 (d, /= 9.1 Hz,
2H) 2.90 (t, J = 9.1 Hz, 2H), 2.44 (s, 3H), 1.20 (t, J = 7.7 Hz, 3H).; BC{'H} NMR (125
MHz, CDCl;, 24 °C): 6 169.1, 143.5, 138.4, 136.9, 129.7, 128.9, 128.7, 127.5, 126.7, 61.4,
50.2,48.8, 35.3, 21.6, 14.1. HRMS: calcd. for C;9H,3NO4+ Na: 384.1240; found: 384.1242.
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12. Crystallographic data and structure refinements summary for compound 4e

DATA

4e
%
Molecular Structure (ORTEP Structure) Ph\[OINV f:;
N"sPh ¥ %‘w&ijg
Ts %&
Formula Cy7H30N,05S,
Formula weight 494.65
Color white
Temperature/K 293(2)
Radiation Mo Ka
Wavelength/A 0.71073
Crystal system Monoclinic
Space group P21/c
a(A) 13.5570(9)
b (A) 15.9431(9)
c(A) 12.6454(8)
a(®) 90
B 101.401(2)
7 90
Volume (A3) 2679.3(3)
Z 4
Density (g/ml) 1.226
4 (1/mm) 0.0077
F(000) 1048
€ (min, max) 2.217,24.999
No. of unique reflns 4735
No. of parameters 500
R obs, wR, obs 0.0605, 0.1537
APrins APmax (€A3) -0.220, 0.403
GooF 1.066
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13. NMR spectra of isolated compounds

Thioester 4a
'H NMR (400 MHz, CDCl;, 24 °C)

~TNOOOTB© oNY© W oo™ o™
NOT-ODOYN SNWL® M SEENES]
NNYMONNNN s e © S NN
NNNNNNNN R - Current Data Parameters
NAME acr
\\\% \\// ‘ \ \‘/ EXPNO 128
PROCNO 1
S COEt F2 - Acquisition Parameters
Date_ 20191006
Time 4.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
bw 62.400 usec
DE 6.50 usec
TE 295.9 K
D1 0.50000000 sec
DO 1
= CHANNEL 1=
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300096 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
. PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
olN|©v oS N 2
™| =3 = S
=~ ~N ~N el
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
N N YO
3 “tReg R3Y B S N
:- .,‘: : ;- E N © o ~ Current Data Parameters
e eeNy NINE S 8 ¥ NAME = spad1017
| I/ N2 Frotno 7
S. _COOEt F2 - Acquisition Parameters
~ Date_ 20171006
Time 5.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 295.1 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
======== CHANNEL f1 =====:
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
= CHANNEL f2 ==
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127690 MHz
wbw EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T 1 GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm B~ 140



Thioester 1b
"H NMR (400 MHz, CDCl;, 24 °C)

NTATT-OOT-1OM =+

TONOSOOOWLMAN™- >

MM MANNNNNNN N ©

NNNNNNNNNNN o Current Data Parameters

IAME spa40717
EXPNO 29
S COOCH; PROCNO 1
O/ F2 - Acquisition Parameters

Date_ 20170701
Time 5.26

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

55.

D 65536
SOLVENT CDCI3
16

NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

bDw 62.400 usec
DE 6.50 usec

TE 294.5 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

SF 400.1300093 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

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

o(w|o NN

s8N SR

NN o~

13C{IH} NMR (100 MHz, CDCl;, 24 °C)
» 3

= IND - 3
S NMHMO™M O ™M N ™
® SN Rey 2 Q Current Data Parameters
R S8 N N P NAME spad0717
- PR NNKN 0 ™ EXPNO 0
| N/ % I PROCNO 1

F2 - Acquisition Parameters

S._-COOCH;s Date_ 20170701
Time 5.33
INSTRUM spect

P
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

40

D 165:
SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 294.9 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 =====:
SFO1 100.6228289 MHz
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W

= CHANNEL f2 ==
400.1316005 MHz
1H

NUC2
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

S/ 32768
SF 100.6127690 MHz
wbw EM
SSB 0
T T T T T T T T T T T T T T T T T T T 1 LB 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm 9? 0 Y an
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Thioester 1c

Current Data Parameters
NAME Sm spectra file
EXPNO 506

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170819

Time 23.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77

bw 62.400 usec
DE 6.50 usec

TE 298.6 K

D1 0.50000000 sec
TDO 1

SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536

SF 400.1300106 MHz
wD| EM

SSB 0

LB 0.30 Hz

GB

PC 1.00

T
7.5

95 9.0 85 80 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0
™0 N 2] o 1=
TR g 1§ B g
o™ S o~ o o~
13C{'H} NMR (100 MHz, CDCL, 24 °C)

Ll NWOLNT®MX

5 BN R8

S SYSaN® I =

2 QRRIIT ININ

7z
X

@rs\)\o/\/

e
AN

76.842
—66.201
36.856

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

90

T T T T T T T 1
ppm

24

ppm

Current Data Parameters

NAME Sm spectra file
EXPNO 507
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170820

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

™D 16540
SOLVENT CDCI3

NS 56

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ======:
SFO1 100.6228289 MHz
NuUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ======:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768

SF 100.6127560 MHz
wbw EM

SSB 0

LB 1.00 Hz

GB

PC 1.40



Thioketone 1d
"H NMR (400 MHz, CDCl;, 24 °C)

7.346
7.327
7.308
7.290
7.271
7.261
7.230
7.212
7.195

/
\

@s\)‘\

)

3.668

—2.274
—1.644

Current Data Parameters

NAME spa40717
EXPNO 23
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170701

Time 3.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CDCI3

NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58

bw 62.400 usec

DE 6.50 usec

TE 294.3 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300095 MHz
wbw EM

T T
95 90 85 80 75 70 65 6.0 55 50 45

(%
@
S
(s

13C{'H} NMR (100 MHz, CDCls, 24 °C)

——203.714
_134.769
~_-129.616
129.287
127.013

~

2.000

77.478
77.160
76.842

e
AN

D
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T
30 25 20 15 1.0 ppm
A
3
~N
Ny ] Current Data Parameters
N ~ NAME spa40717
3 Q EXPNO 24
‘ ‘ PROCNO 1

F2 - Acquisition Parameters

Date_ 20170701
Time 3.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 294.9 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

100.6228289 MHz
13

9.25 usec
47.00000000 W

SFO2

400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127690 MHz
EM

LB 1.00 Hz
0

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

25

T T T T T T 1 PC 1.40



(Nitromethyl)benzene 1f

'H NMR (400 MHz, CDCls, 24 °C)

N Current Data Parameters
NAME  Rar$DRa0.833
17

W PROCNO 1
NO, F2 - Acquisition Parameters
Date_ 20170701

7.510
7.506
7.503
7.499
7.495
7.494
7.489
7.486
7.483
7.373
7.370
7.366
7.362
7.357
7.354

)
3
X
)

Time 3.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

7D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.51

bw 62.400 usec
DE 6.50 usec

TE 294.4 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536

SF 400.1300136 MHz
EM

wbw
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L«L . Jt " s i .
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
88 8
S ‘e’. S
a3 o~

13C{'H} NMR (100 MHz, CDCl, 24 °C)

O WON

QRNS SRE R

N oo ERRE] Current Data Parameters

o mAaN SNNG NAME  Rar$DRa0.918

NO, N V% PROCNO 1

F2 - Acquisition Parameters
Date_ 20170701
Time 3.27

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

D
SOLVENT CDCI3
NS 256
DS
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ======
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

iy ' SF 100.6127640 MHz
wbw EM

SSB 0
T T T T T T T T T T T T T T T T T T T 1 LB 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ~R n



2-(Phenylthio)acetonitrile 1g
"H NMR (400 MHz, CDCl;, 24 °C)

VMNODOMONOTOYTOTO=NOL O © o

QOULUVLLYTITT-TTOOODNVONNOWL © N

R EREREARRARAERNR NN ] ] Current Data Parameters

NNM EXPNO 71
PROCNO 1

S _CN
F2 - Acquisition Parameters
Date_ 20171202
Time 22.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

bw 62.400 usec

DE 6.50 usec

TE 298.5 K

D1 0.50000000 sec
1

H
P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300111 MHz
wbw EM

SsB

0
LB 0.30 Hz
GB 0

L,Jh ] PC 1.00

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

S3 &
oo o~
13C{'H} NMR (100 MHz, CDCls, 24 °C)
8IS 3§ 239 N
NaNSS © NN w Current Data Parameters
S__CN RN N ININFS N NAME spad1217
~~ EXPNO 72
Cr NV \V/ A

F2 - Acquisition Parameters

Date_ 20171202
Time 22,57
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
6540

D 1
SOLVENT CDCI3
256

NS
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 ====:
100.6228289 MHz
13C
9.25 usec

47.00000000 W
======== CHANNEL f2 ====:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127690 MHz
wbw EM

SsB

0
T T T T T T T T T T T T T T T T T T T 1 LB 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm GB 0
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Thioester 1h
"H NMR (400 MHz, CDCl;, 24 °C)

YOWWOONLONDLOOYANNDLMONL ™ © =~ & o
SINSEEEE88EIRRNNEERER 33 g
NNNNCC O 6666668866668 <o es < Garront Data Raramotors
e e——— NV EXPNO 32
PROCNO 1
S._CO,Me
R F2 - Acquisition Parameters
Date_ 20170701
Time 5.38
OMe INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 5
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300082 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
1 L J L 1
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SIS S BN
NI N NN
[N~ - ™ [Mm|N
13C{'H} NMR (100 MHz, CDCls, 24 °C)
8 X 2§ 535 ©om N ©
N S N9 KNax S AN - Current Data Parameters
S S S8 T XN NN P < NAME  Rar$DRa0.116
] IIRRY N2V procuo
F2 - Acquisition Parameters
Date_ 20170701
S._CO,Me Time 5.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
OMe ™D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL {1 ======
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ======
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127563 MHz
wbw EM
SSB 0
T T T T T T T T T T T T T T T T T T T ’,-_‘i 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Thioester 1i
"H NMR (400 MHz, CDCl;, 24 °C)

=

/©/svcoow3
HaC

7.33
7.33
7.32
7.31
7.30
7.25
7.12
7.10

R o

&~ ~ Current Data Parameters
NAME spa40617

\ / EXPNO 398
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170613
Time 1
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT CcDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE 296.2 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300105 MHz
wbw EmM
SSB
LB 0.30 Hz
GB

M U PC 1.00

ML L

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
S| =359 ~
S|o Slo N
NN S S
o o[ ~
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
o N oo
S 5388 E 23 8 3 R Current Data Parameters
R 55 NN S o~ N < NAME spad0617
| R N2 R 2
F2 - Acquisition Parameters
S._-COOCH; Date_ 20170613
Time 1.21
INSTRUM spect
HsC PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 6540
SOLVENT CDCI3
NS 2
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ======:
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 =======
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127690 MHz
wbD EM
SSB
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm P~ 4 an
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Thioester 1
"H NMR (400 MHz, CDCl;, 24 °C)

ONWL™-NWO O N ¥ o © OM=O
NANNOoOO O -t Tv O ™ N © NN~
NNNNGo ¥TYYY & N e Current Data Parameters
NAME acr
N N WA ExPNo 100
PROCNO 1
HiC S._ CO,Et F2 - Acquisition Parameters
~ Date_ 20191005
Time 4.03
CHj INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zg30
65536

D

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26

bw 62.400 usec
DE 6.50 usec

TE .1 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300115 MHz
wbw EM

0.30 Hz

1.00

o -
«
£y
«w
N
-

1.096 z
1.002°— ]
0.965
L
"O-n
L L

ppm

2.000
2.060
3.004
3.064
3.048

13C{'H} NMR (100 MHz, CDCls, 24 °C)

3 Bl I Sy © o &N © © . Current Data Parameters
& LA REER Nb Y = Ny ©2 S NAME acr
o ON™™ON AN ] N SY . EXPNO 101
o HHOOON NN®© - < S ¥
‘ \\ \// / \‘/ ‘ ‘ \/ ‘ F2 - Acquisition Parameters
Dati 20191005
HsC S._COEt Ting 410
\C[ INSTRUM spect
CHs PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
=== CHANNEL 1 ====
100.6228289 MHz
C
9.25 usec
47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127582 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T 1 pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Thioester 1k
"H NMR (500 MHz, CDCl;, 24 °C)

%N TO ™ N®owY©o NN M

QILLI RIRTRB ]SS Current Data Parameters
NNN©o® FTEFFE o Anialh ol NAMI spa
NV NS N/ Frocwo

F2 - Acquisition Parameters

Date_ 20191121
Time 11.25
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG 2930
76

0] 32768
0 SOLVENT cDci3
NS 32
DS 2
s7 T COo,E SWH 10000.000 Hz

FIDRES 0.305176 Hz
AQ 1.6384000 sec

RG 114.76

bw 50.000 usec
DE 6.50 usec
TE 303.0 K

D1 0.50000000 sec
TDO 1

SFO1 500.1525008 MHz
NUC1 1H

P1 11.75 usec
PLW1 15.30000019 W

F2 - Processing parameters

S/ 65536

SF 500.1500110 MHz
wbw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

95 90 85 80 75 70 65 60 55 50 45 40 3 30 25 20 15 1.0 ppm
© ™ N Q| v S
N ™ © Q| |9 S
® [ 2 |S|[S S
- - - ™| |N ™

13C{'H} NMR (125 MHz, CDCl, 24 °C)

8 N S 2 2 Current Data Parameters

s 8 s * R 855 N S S NAME D

S 38 3 8§ ¢ NI S ¥ EXPNO 201

‘ ‘ ‘ ‘ ‘ \‘/ ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20191121
Time 11.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

/O D 20480
\©\ SOLVENT cDCI3
NS 256
S CO,E DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
bw 16.800 usec
DE 6.50 usec
TE 303.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W
======== CHANNEL f2 ========
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
S/ 32768
SF 125.7628010 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



Thioester 11

'H NMR (400 MHz, CDCls, 24 °C)

5eBIaNIRRLEERS 2338 3 2N3 Current Data Parameters
MOMOOONNNNNNNN nnnn @ NNN NAME acr
e\ =——" NV N PROCNO 1
F2 - Acquisition Parameters
Date 20170817
o] Tirge 13.18
INSTRUM spect
S%o/\ PROBHD 5 mm PABBO BB-
PULPROG 2930
Cl D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 5536
SF 400.1300068 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
S|w - () (Q
S|= g I8 S
N o~ o~ ~
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
3 DRI Current Data Parameters
3 2888 g8 8 3 3 NAME acr
e 8208 RRE 3 8 ¥ oo
‘ \\ / / \‘/ ‘ F2 - Acquisition Parameters
Date_ 20170817
Time 13.24
INSTRUM spect
o PROBHD 5 mm PABBO BB-
PULPROG zgpg30
S\)ko/\ TD 16540
@ SOLVENT CDCI3
cl NS 256
DS
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 ===:
100.6228289 MHz

9.25 usec
47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S

32768
SF 100.6127581 MHz
wbw EM
SSB 0

LB 1.00 Hz
0

PC 1.40

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



Thioester 1m
"H NMR (400 MHz, CDCl;, 24 °C)

OT-ONODDVOOT-ONON®MNYT T ™ © 0= ™
DOIITODORNNOCOOIYITITT-ODNO L ®mNS
TYITTTNNNNNNNNNAN=-SOS - =
NNNNNNNNNNNNNNNNNN AR

—3.611

|
|

@:SVCOZB
F

1.207
1.190
1.172

iyl
S

J i\ S .
T T T T T T T
9 8 7 6 5 4 1 ppm
o(wlw ) - )
S| @ o ]
S|S|o ) S S
|| ~N ~N ™

13C{'H} NMR (100 MHz, CDCls, 24 °C)

33

Current Data Parameters
NAME acr

EXPNO 120
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191005

Time 19.17

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.51

bw 62.400 usec
DE 6.50 usec

TE 296.0 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300056 MHz
wbw EM

0
LB 0.30 Hz

0

PC 1.00



Current Data Parameters

© ©vo DY D00 MmO Y ™
¥ -0 VWOISONDIT-O® ® o N ) ) o~
X e XINNOLOWLWNYON 5ey o 8 e NAME acr
2 38 SAJIIISIER NNS 0w < < EXPNO 121
‘ \ / \\ \/ %ﬂ/ \‘/ ‘ F2 - Acquisition Parameters
Date_ 20191005
Time 19.23
S. _CO.Et INSTRUM spect
N2 PROBHD 5 mm PABBO BB-
PULPROG zgpg30
F D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127604 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T , PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Thioester 1n

"H NMR (400 MHz, CDCl;, 24 °C)

SO OSNWLN WV © 0O
S MmO OWw SNW®m S SN
E : .‘: ‘: : nnnn @ NNAN Current Data Parameters
TYYTY @ T NAME spad0817
P N N
PROCNO 1
[0}
F2 - Acquisition Parameters
S o™ Date_ 20170803
Time 22.42
Cl INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73
bDw 62.400 usec
DE 6.50 usec
TE 293.9 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300061 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
L NJ M"b PC 1.00
I e L.
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

1.927
2.102
1.961
2.000
2.972

34



13C{'H} NMR (100 MHz, CDCls, 24 °C)

N DD
§R88 283 ® 2 5
8 M=o xe® N < - Current Data Parameters
Qg ENENE S 3 NAME spa40817
‘ EXPNO 130

£
~—
\
e
\

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170803

Time 22.48

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

o
w
S‘O ——169.556
>

™D 16540
SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 294.3 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 100.6228289 MHz
Nuc1 13C

P1 9.25 usec

PLW1 47.00000000 W

400.1316005 MHz
1H

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
onivhemenpmmbsmebo J2res
SF 100.6127690 MHz
wbw EM
SSB 0
T T T T T T T T T T T T T T T T T T T 1 LB 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm GB 0

Thioester 10
'"H NMR (400 MHz, CDCl;, 24 °C)
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ONYT-TONNONIYITTENMOITTOINANDDINDOMNOD DNON N = ©

SN8883IBITIRNRRBIIIITRILER J2%w 3 83

SENNNNNNNNNNNNNNNNNNNNNNNN ¥ ¥Y¥Y & s Current Data Paramefers
NAME Sm spectra file

e\ """ "} | \/ EXPNO 633
PROCNO 1

o S._COOEt F2 - Acquisition Parameters

)]\ Date_ 20180227

Ph 0 Time 1.26
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zg30
5.

™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

bw 62.400 usec
DE 6.50 usec

TE 299.2 K

D1 0.50000000 sec
DO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters

S/ 65536

SF 400.1300098 MHz
wbw EM

SSB

0
LB 0.30 Hz

gg 0 1.00
L A LA ’

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
s B33 s IS S
- % [N N ~N N
BC{'H} NMR (100 MHz, CDCl;, 24 °C)
§ § g E § g § ‘S E .,m, o3 oS 2 9 Current Data Parameters
o 0 S MANS O O N AN] N A N NAME Sm spectra file
2R ° 2RI ININES S 5 3 EXPNO 634
A Y N Froavo 7
F2 - Acquisition Parameters
Date. 20180227
0 S.-CO0Et Time 1.33
)j\ INSTRUM spect
Ph” YO PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
D11 0.03020000 sec
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127551 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T  PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Thioester 1p
"H NMR (400 MHz, CDCl;, 24 °C)
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o NT O N~ ®=®mL o ©© ©
v -ouoN OO0 ™ 0 M-
S NRNNE SYYY S S NAME - RarSDRaT0644.46123
ar$DRa .
IAVZ N N
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191014
Time 2.2
o S._COEt INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
o TD 65536
SOLVENT CDCI3
OyN NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bDw 62.400 usec
DE 6.50 usec
TE 292.9 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NucC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300100 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
L | " |
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
N v ([ =3 © =3
S o S = S =3
S N < N <
~ | | o~ o~ ~
o
3C{'H} NMR (100 MHz, CDCls, 24 °C)
N @ aN LTsxagex Current Data Parameters
3 & S8 RIILIR €838 R 3 3 NAME  Rar$DRa10644.30015
g8 5% I¥558% NI N 3 EXPNO 298
‘ ‘ \ / \\ ’/ / / \‘/ ‘ F2 - Acquisition Parameters
Date_ 20191014
Time 2.30
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

S._COEt D
o ~ SOLVENT CDCI3
NS 256
(¢} DS 4
O,N

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 293.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NuUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NuUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127626 MHz
EPIPS) PRSP NOUIOION ORI EM
SSB 0

LB 1.00 Hz
GB 0
PC 1.40

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

Thioester 1r

'"H NMR (400 MHz, CDCl;, 24 °C)
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7.170
7.149
7.074
3.973
3.955

A
N

__6.59
~~6.574
3.938
3.920
—3.330

<
o

/[::]/S\V/COOEI
TBDMSO

1.037
1.019

A

-1.001

-0.783

-0.000

Current Data Parameters
NAME  Sm spectra file
EXPNO
PROCNO 1

274

F2 - Acquisition Parameters
Date_

Time

20180316
3.22

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

5.

™D 65536
SOLVENT CDCI3
16

NS

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73

bw 62.400 usec
DE 6.50 usec

TE 298.4 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300840 MHz
wbw EM

SSB

LB 0.30 Hz

GB

PC 1.00

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
w =3 g L) 3] by
- i=3 © = (D =23
N S ] < SN ]
o~ o~ - o~ oo w
13C{'H} NMR (100 MHz, CDCls, 24 °C)
E § § g § eS8 Ay 2 2 38 o Current Data Parameters
S o s 8o ¥ -® < o N o & NAME Sm spectra file
S 8 8 S KEE 3 g 8 8% ¥ EXPNO 275
. |l N T o
F2 - Acquisition Parameters
S._COOEt Date_ 20180316
Time 3.29
/©/ INSTRUM spect
TBDMSO PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
NS 256
DS
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NuUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127556 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB
T T T T T T T T T T T T T T T T T T T 1 PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Thioester 1s
"H NMR (400 MHz, CDCl;, 24 °C)
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ONODODOYTT-ONDINOMOTOTOTITNM™ MmN N~ © N BN
TONNOOLLMNVONNOOOLLITITNANL ONWL MM T NO
LR RERERRARRARARARARRARARRARARRAARR] =nnnh Q@ NNw Current Data Parameters
NNNNNNNNNNNNNNNNNNNNNN A Ao S R
NAME spa40817
M’W \\/// ‘ \‘/ Lo 10
PROCNO 1

S._COOEt F2 - Acquisition Parameters
OO Date. 20170803
Time 3.59

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

5.

7D 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE 293.5 K
D1 0.50000000 sec
TDO 1
======== CHANNEL {1 ========
SFO1 400.1320007 MHz
NUC1 H

1 15.70 usec

P
PLW1 7.75000000 W

F2 - Processing parameters

S/ 65536
SF 400.1300133 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
k_‘J_L.J 4 L__. 1
T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
=[N N~ (o Ky
LS 3| (3 3
S|ed||es | [N ~
13C{!H} NMR (100 MHz, CDCls, 24 °C)
- OWMHONYNY DY
8 REIRNRNRE/RE s8] o N S Current Data Parameters
S SANNBOSNNN G S NN N~ N N
© MOONNNNNNN NNG - o N NAME spa40817
‘ NV N ‘ PROCNO 1

F2 - Acquisition Parameters
170803

S COOEt Date_ 20
~ Time 4.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™D 65
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 293.8 K

D1 1.00000000 sec

D11 0.03000000 sec
1

SFO1 100 6228289 MHz
C

NUC1

P1 9.25 usec

PLW1 47.00000000 W
======== CHANNEL f2 ======:
SFO2 400.1316005 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127690 MHz
wbw EM

SSB 0

LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T 1 GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm pPC 1.40

Thioester 2t
'H NMR (400 MHz, CDCl;, 24 °C)
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7.244
—3.209
—2.770

Current Data Parameters

NAME spad0220
EXPNO 413
PROCNO 1

F2 - Acquisition Parameters

Date 20200229
Time 16.16
INSTRUM spect
(0] PROBHD 5 mm PABBO BB-
PULPROG zg30
S D 65536
OEt SOLVENT cpCl3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
DW 62.400 usec
DE 6.50 usec
TE 297.4 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
I » ST 65536
SF 400.1300005 MHz
T T T T T T T T 1 WDW EM
9 8 7 6 5 4 3 2 1 ppm SSB 0
LB 0.30 Hz
o o| |© | O~ PC 1.00
e NN
13C{'H} NMR (100 MHz, CDCls, 24 °C)
g < O o o O N — O o
© SI8 @ S 2588 I
Z IS o e eaoEe o Current Data Pa;amete
— ~ o~~~ © < MmO NN o NAME 411 thio cy
EXPNO 4
N NV i
F2 - Acquisition Para
Date 202002
0 Time 16.
INSTRUM spe
S\\//JL\ PROBHD 5 mm PABBO E
OEt PULPROG zgpg
TD 165
SOLVENT CDC
NS 2
DS
SWH 24038.4
FIDRES 1.4533
AQ 0.34403
RG 200.
DW 20.8
DE 6.
TE 297
D1 1.000000
D11 0.030000
TDO
======== CHANNEL f1l =
SFO1 100.62282
NUC1 1
Pl 9.
PLW1 47.000000
======== CHANNEL f2 =
SFO2 400.13160
NUC2
CPDPRG[2 waltz
PCPD2 90.
‘ ‘ ‘ ‘ ‘ ‘ ‘ T 10 7 TENANNN
180 160 140 120 100 80 60 40 20 ppm

Thioester 2u
'"H NMR (400 MHz, CDCl;, 24 °C)
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7.259

4.242
4.224
4.210
4.192
4.175

Current
NAME
EXPNO
PROCNO

Data Parameters
spad40320

201

1

F2 - Acquisition Parameters

Date 20200315
Time 11.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
OEt PULPROG zg30
S/\n/ D 65536
() SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
ST 65536
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SF 400.1300064 MHz
9 8 7 6 5 4 3 2 1 ppm  aon 0 EM
LB 0.30 Hz
— o~ o o] (o GB 0
! < S il I PC 1.00
N N N : ™
BC{'H} NMR (100 MHz, CDCls, 24 °C)
g o 1 O VIO MWO MO O
~ O < N OO NOWONNOMOWO N
s SR OeeeeTaaenad
: f:f:ff SQ%%QQQQQ%Q:: Current Data Paramete
NAME spad03
\‘/ \ \W/ EXPNO Pt
PROCNO
F2 - Acquisition Para
Date 202003
Time 11.
INSTRUM spe
PROBHD 5 mm PABBO B
PULPROG zZgpg
S/\H/OEt TD 165
SOLVENT CDC
(0] NS 2
DS
SWH 24038.4
FIDRES 1.4533
AQ 0.34403
RG 200.
DW 20.8
DE 6.
TE 297
D1 1.000000
D11 0.030000
TDO
======== CHANNEL f1 =
SFO1 100.62282
NUC1 1
P1 9.
PLW1 47.000000
======== CHANNEL f2 =
SFO2 400.13160
NUC2
‘ CPDPRG[2 waltz
T T T T T T T T T T T PCsz 5 w:n%gé
200 180 160 140 120 100 80 60 40 20 0 ppm 7
Thioester 2ag

'"H NMR (400 MHz, CDCl;, 24 °C)
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AN O OO NN~ I~ O <~ e}
DO HONODMO WO © O ®© <
M QQA®OOVIINOMONON = Current Data Parameters
0 00 0000~~~ [~~~ o~ NAME spa40320
e\ —" EXPNO 209
PROCNO 1
F2 - Acquisition Parameters
Date 20200315
Time 22.17
INSTRUM spect
’/N\N/TS PROBHD 5 mm PABBO BB-
PULPROG zg30
—_— TD 65536
SOLVENT CDC13
NS 16
\ DS 2
SWH 8012.820 Hz
0) FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters

SI
T T T T T T T T T SF
9 8 7 6 5 4 3 2 1 ppm ‘ggg
LB
SI2IRE Y GB
. . PC
—|[O|N|O ||
BC{'H} NMR (100 MHz, CDCls, 24 °C)
OO ONOOLANST I AT O
OANTONULANMOWO WO N ™M " ~
OO NWOWWMWWOWOo M — O < N O
NN EOLENOVEaNH® O a ©
NMeCEMOOOMOWoINMO O o o . .
DT ONONANNNAAAAO ~ -~ 0 —
A A A A A A A A A A A A A |l e ~N
NON\N/TS
(@)
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 opm

Enamide 4a

'"H NMR (400 MHz, CDCl;, 24 °C)

42

65536
400.1300100 MHz
EM
0.30 Hz

1.00

Current Data Paramete

NAME spa403
EXPNO 2
PROCNO

F2 - Acquisition Para
Date 202003
Time 22.
INSTRUM spe
PROBHD 5 mm PABBO B
PULPROG zZgpg
TD 165
SOLVENT CDC
NS 2
DS

SWH 24038.4
FIDRES 1.4533
AQ 0.34403
RG 200.
DW 20.8
DE 6.
TE 297
D1 1.000000
D11 0.030000
TDO

======== CHANNEL fl =
SFO1 100.62282
NUC1 1
Pl 9.
PLW1 47.000000
======== CHANNEL f2 =
SFO2 400.13160
NUC2

CPDPRG[2 waltz
PCPD2 90.

TN 7 cnAnnANn



CNYOYT-OOTVIWOOTNTORNOIMOONMOND Y N -
NRRNOOANT-T-"ONOOOWUOLYONORNNDLANSO NG =N ™) )
BLHOLLLOLLLMMOMHMMOMOANNNNNNNS O MM N © ]
NNNNNNNNNNNNNNNNNNNNNNNNG GG GO o~ o~
Ph
1
N7 COMe
Ts
A \ I - LJLJ . L_,«_f
T T T T T T
9 8 7 6 5 4 3 ppm
ﬁmaﬁﬁ g8 9 g
SIEISIETNCIREIS] 51 5]
N [m 8w S| ~ ~
o
1BC{'H} NMR (100 MHz, CDCls, 24 °C)
8 S529REISSIRBIT NN o N °
© MOLUMOCOYTNNDNS ST NOY ¥ Ky N
N TUYUEGSAIBNNG B NN s N
© TOOOONNNNNNNN™ NNGS N ~ N
- T T T T T ™Y™Y NNN © wn ~N
Ph
L
N” " CoMe
Ts
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4b
'"H NMR (400 MHz, CDCl;, 24 °C)

43

Current Data Parameters
NA

spectras
EXPNO 803
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170726
Time 4.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE 294.2 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300139 MHz
wbw EM
SsB
LB 0.30 Hz
GB
PC 1.00

Current Data Parameters
N.

IAME spectras
EXPNO 804
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170726
Time 4.36
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 40
SOLVENT CDCI3

NS

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 294.5 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ====
SFO1 100.6228289 MHz
NuUC1 13C

P1 9.25 usec
PLW1 47.00000000 W

= CHANNEL 2 ==
400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768

SF 100.6127600 MHz
wbw EM

SSB

LB 1.00 Hz



Current Data Parameters
NAME Rar$DRa11488.5549
EXPNO 442

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170924

Time 12.24

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58

bw 62.400 usec
DE 6.50 usec

TE 301.4 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f{ ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
65536

SI
SF 400.1300146 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
; ) Jl , JL_JL}{J A
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SEHARNRE - N o~ 0
RERENNIS & 3 © N
SNERISINIES o - 3 S
LA jm - - ~N ~ ~

13C{'H} NMR (100 MHz, CDCls, 24 °C)

2 SRR TIRe Current Data Parameters
R QJJEIREBRRIIEIS R3Y §S R 8 NAME Rar$DRa11488.5297
N YTOONYNTDAFBNN G NS AN @ 9 EXPNO 443
© MMM MANNNNNNNN™ NNO NN b L
- AT R ol T R R R T o NNN © © ~N - PROCNO 1
S N | F2. Acquisition Parameters
Date 20170924
Time 12.30
Ph INSTRUM spect
SPh PROBHD 5 mm PABBO BB-
J/ ;(DJLPROG 165 ;gpg30
BOC7 N SOLVENT  CDCI3
Ts NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 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 ========
SFO1 100.6228289 MHz
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127565 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4¢
'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

Ph F2 - Acquisition Parameters
\l SPh ?_ate_ 2(?’157;318
ime .
NN O INSTRUM  spect
s O PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE 293.4 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300142 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
JUJ PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
fe - oﬁﬁ ©|o - o~ N -
RTINS TN (TS w © © N
SSI9NNIT (29 < = N S
N|N[M | (M|~ O -~ ~N ~N el
o
BC{'H} NMR (100 MHz, CDCls;, 24 °C)
" MOMYTOO MTODOOLATYTTTD
D CVULMANTOIONLOTTDON VONT™M™ ™
0 MNNOVOHIOXYTANNDNSOHO T NOYY® S Current Data Parameters
6 TUBYCSIISINNSN OO NI N N spect
© ¥YOHOMNMOMONNNNNNNN™™ NNGOGNN - pectras
RN R SR R T I NI MM M MR NNNOGO© ~ EXPNO 403
| TT=se—=—" N PROCNO 1
F2 - Acquisition Parameters
Ph Date_ 20171218
SPh Time 16.01
\[ INSTRUM spect
N)ﬁfo\/\ PROBHD 5 mm PABBO BB
| PULPROG zgpg30
Ts © D 16540
SOLVENT CcDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 293.5 K
D1 1.00000000 sec

D11 0. 030(;0000 sec

SFO1 100.6228289 MH,

NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL {2 ====
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
SI 32768

SF 100.6127607 MHz
wbw EM

SSB 0
LB 1.00Hz

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

Enamide 4d
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME Rar$DRa12232.42479
390

—2.704
—2.398

EXPNO
P PROCNO 1
SPh .
J/ F2 - Acquisition Parameters
HsC Date_ = 20171218
! Time 14.13
Ms INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG 2930
5.

™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26

bw 62.400 usec
DE 6.50 usec

TE 293.3 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f{ ========
SFO1 400.1320007 MHz
NuC1 1H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
S 65536

SF 400.1300118 MHz
w EM

0
LB 0.30 Hz

GB 0
(] C 1.00

©
-]
~ -
o 4
(4]
£y
w
N
-

ppm
O (F|© (<] Q| (S
SIRIG|3 £ 3|8
N0 v~ v~ - ™| (™
BC{!H} NMR (100 MHz, CDCls, 24 °C)
N NNOWLOON®MD C Data P
S §5888352RE 2838 5 8 NAWE. RarSDRa12252 21009
S BYNDDONOND \ ] ] EXPNO 391
] QLORJIJJIJINC INENINIG S & PROCNO 1
‘ ‘\\\\\///// \/ / ‘ ‘ F2 - Acquisition Parameters
Dat 20171218
Tﬁn?e‘ 14.20
INSTRUM spect
sph " PROBHD 5 mm PABBO BB-
J/ PULPROG zgpg30
HyC N TD 16540
b SOLVENT cDCI3
Ms NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz

AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 293.8 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W

400.1316005 MHz
uc2 1H

N

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

S/ 32768

SF 100.6127603 MHz
wobw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

2“10 2(‘)0 1!;0 1‘80 1‘70 1(‘50 1‘50 1«‘40 1.“30 1‘20 1"10 1‘00 9‘0 80 70 60 50 40 30 20 ppm
Enamide 4e
'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

PROCNO 1
Ph F2 - Acquisition Parameters
SPh ( Date_ 20171218
\ d Time 16.12
N ~ INSTRUM spect
s O PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 67.99
bw 62.400 usec
DE 6.50 usec
TE 293.4 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300160 MHz
wbw EmM
SSB 0
LB 0.30 Hz
GB 0
Y T R T
T T T T T T T T T
9 8 7 6 5 4 3 2 ppm
QXN IN] D o ||N 2] N (0
©O(=[(N| (0 (S || i=~3 ||~
YN Y| O] |~ NN ™ ™| ™
13 1 o
C{'H} NMR (100 MHz, CDCls, 24 °C)
% S238383:38s3s 08y N o 9 oy
N P NONYNYNYOONNGM M 588 § N S 383 Current Data Parameters
EXPNO 406
S\ VoW T e
F2 - Acquisition Parameters
Date 20171218
Ph Time 16.18
\[ spn [~ INSTRUM  spect
N N~ PROBHD 5 mm PABBO BB-
) PULPROG zgpg30
Ts O 540

™D 16:
SOLVENT CDCI3
256

NS

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 293.9 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1
100.6228289 MHz
13C
9.25 usec
47.00000000 W
======== CHANNEL f2 ====
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
2768

sl 3
P " WWMM " ' Jm]‘ w ‘ SF_ 100.6127642 MHz
B L o Lk WY wow EM

SSB 0

LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T ' GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm o~ 4 4n

Enamide 4h
"H NMR (400 MHz, CDCl;, 24 °C)
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CONOMNONDIOOOT=TOOM D ™~ oy n
ONT-TODODLANODOITTOLNDIN N o N (=] (=]
EERRRRRRRNEREEE R ) o 2
S 2 ¥ [
G
MeO S J/
MeOZC)\N
Ts
. L 1
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10  ppm
O[O (NN =3k ™0 N
tjég‘e’e“% IS 3|8 3
CHERSESCHEESAS o3|~ ™~
13C{IH} NMR (100 MHz, CDCl;, 24 °C)
el NOOTOLUYTNDIOOINOW™M®OO
% Z8838S8R3ZE8IEBRR R8S Y 8% S
5 8388 sSIsRNEggggsye NRE N ome S
I\ VTN |
A .
MeO S J/
MeO;C)\N
Ts
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4i

'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME Rar$DRa10084.934
EXPNO 232

PROCNO 1

F2 - Acquisition Parameters
Date_ 20171110

Time 20.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85

bW 62.400 usec

DE 6.50 usec

TE 298.1 K

D1 0.50000000 sec
TDO 1

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

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300123 MHz
wbw EM

SSB

LB 0.30 Hz

GB

PC 1.00

Current Data Parameters
NAME Rar$DRa10084.38495

EXPNO 233

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171110

Time 20.20

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 16540

SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 298.5 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1 ========

SFO1 100.6228289 MHz

NuC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2 =

SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768

SF 100.6127575 MHz
wbw EM

SSB

LB 1.00 Hz

GB

PC 1.40



4.152
4.143
4.134
4.125
4.115
4.107
4.096
4.086
4.078
4.068
4.059
4.050
4.041

N
§
z
%

2382
=~ 2.358

1.130
1.112
1.094

e
N

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
NEEIRRR X ) (N S
SIENSNE |2 S SR S
f\;lﬂl‘ﬁhh ~ o~ N O
13C{'H} NMR (100 MHz, CDCls, 24 °C)
= DN OIOYITNONROOON
¥ SISS3IRERNIRTII 833 38 33 3
N TOOCOYSIINNNG NGB NIND- NS ey 2
¥ JIQRRQIIIIIILER ENINESIE S8R
Ph /©/
X
N COOEt
Ts
o
1‘90 1180 1‘70 1(‘:‘0 1‘50 1&‘10 1:‘30 150 1‘10 1l‘)0 !;0 8‘0 7‘0 (;0 5‘0 4‘0 3‘0 2‘0 ppm‘

Enamide 4j
'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME  Rar$DRa10644.35130
EXPNO 131

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180108

Time 15.44

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 60.89

bw 62.400 usec
DE 6.50 usec
TE 292.1 K

D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========

SFO1 400.1320007 MHz
1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
Sl 65536

SF 400.1300185 MHz
wbw EM

0

LB 0.30 Hz
0

PC 1.00

Current Data Parameters
NAME Rar$DRa10644.19609

EXPNO 132
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180108

Time 15.51
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

D
SOLVENT CDCI3

NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1

SFO1 100.6228289 MHz
NUC1 13

1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NuC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768

SF 100.6127664 MHz

wbw EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



MMV OYTMNMOITVOOTTTNOMNONOVOOOIODTMMTONOIT MM N © ™M™
OCYTANOTDIOONOUOUANANTOONDIIRNMOMNTOLLTNHNANNTDIDONOLT T OM S mMANO
BOUYYMANNNNNNANNANTCTSNGOMMATNTT T -"T~OOSAONYMM S www
NNNNNNNNNNNNNNNNNGCOCOCOCOCOYTFFTTFSFISTFFEFFANNN - oW
N\%/m// W \ / / ‘ \‘ / Current Data Parameters
NAME Rar$DRa12060.13613
EXPNO 355
HaC CHs PROCNO 1
\©[ Ph F2 - Acquisition Parameters
s Date_ 20171217
J/ Time 6.46
INSTRUM spect
Eo,C N PROBHD 5 mm PABBO BB-
Ts PULPROG 2930
™D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
bw 62.400 usec
DE 6.50 usec
TE 293.9 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuC1 H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300135 MHz
wbw EM
SSB 0
LB 0.30 Hz
T -
1 L ) PC 1.00
T T T T T T T T T
9 8 7 6 5 3 2 1 ppm
(N ﬁbﬁj ) < (o) ™
B oINS XN [So =) X (o X
SISISIICT (92 = NN <
N[ [~ [N -|O ~N Dellel el ™
BC{'H} NMR (100 MHz, CDCls, 24 °C)
D ONNOINNOSNNIMNMDIIDM Current Data Parameters
S SSRJIINZZIRCENTESE8ERR R8Y 8% SIVN NAME  Rar$DRa12060.48726
N YTNSOCCO="SONNNNIG 0BG NN ] EXPNO 356
© ¥TXTMMHMOHMOHONNNNNNNN™- NNO© ©N O %
NN R R R R R SR R N NN M NNN ©© N NN PROCNO 1
‘ \\\\\\ %// \‘/ \ ' \N/ / F2 - Acquisition Parameters
Date_ 20171217
Time 6.53
HsC CHs INSTRUM spect
\©: PROBHD 5 mm PABBO BB-
s Ph PULPROG zgpg30
| gg 1654g c
LVENT DCI3
EtO,C™ N NS 256
Ts DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127597 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4k
'"H NMR (400 MHz, CDCl;, 24 °C)
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OCONLMONONOITNTNO ODOT-TANTOLNODIO© © ¥ =-MmMu
SENESRRINSSSR3]] FSDNC888885 8§ 3 BEE
OMe
1
N)\COZEt
Ts
T T T T T T T
9 8 7 6 5 4 3 1 ppm
ofofnwNy) (9] v (@ N )
SIBRIRISIB 1313 3|13 3 3
N[N (¥ =N =S | |3 ~ ~
13C{'H} NMR (100 MHz, CDCls, 24 °C)
DT YORNYTQOOMNYOMNND©
¢ B IIJEENSSgeNEs 28388 B g 3
N © ¥YNOCOAONNL®M™®©Y ¥R NN Y N S
€ @ ¥I8ooNNNNNNRET NN LR
OMe
PhI S/(]
\
N)\COQE\
Ts
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 41

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

NAME  Rar$DRa0.102
EXPNO 345
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130
Time 6.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CcDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

bw 62.400 usec
DE 6.50 usec
TE 294.2 K

D1 0.50000000 sec
TDO 1

400.1320007 MHz
H

1
15.70 usec
7.75000000 W

F2 - Processing parameters
SI 65536

SF
wbw
SSB 0

5.
400.1300107 MHz
EM

0.30 Hz
1.00

Current Data Parameters

NAME  Rar$DRa0.113
EXPNO 346
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130

Time 6.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 16540
SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 294.4 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 100.6228289 MHz
NuC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ======:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768

SF 100.6127577 MHz
wbw EM

SSB 0

LB 1.00 Hz

GB

PC 1.40



Current Data Parameters
N,

AME spectras
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171211
Time 15.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 32768
SOLVENT CDCI3
NS 32
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 71.49
bw 50.000 usec
DE 6.50 usec
TE 297.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1525008 MHz
Nuc1 1H
P1 12.75 usec

PLW1 15.30000019 W
F2 - Processing parameters
SI 65536

SF 500.1500163 MHz

wbw EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

©
©
~
=]
«
A
w
N
- -

ppm
N| | D =3 0|~ © -~ -
N D =3 O™ - N -
N[® x| [S] |9|o - o ()
N| ™| Aol Qoo ~ ~ el
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
£ SERISSSRS8288SES tse oo © © Current Data Parameters
X NS RNQOUNDINNSN S T e I8 S 8 N, spectras
S YONOCSOSOSSHOBNNNGNGS AN e S EXPNO 50
© FTMHMHMMOHOHOANNNNNNNT™ NNO© n N - =
‘ \\\\v‘N /%/// \‘/ \ / ‘ ‘ F2 - Acquisition Parameters
Date_ 20171211
Cl Time 15.18
@[ INSTRUM spect
s Ph PROBHD 5 mm PABBO BB/
\ PULPROG zgpg30
7D 20480
EtO,C" N SOLVENT cDCI3
Ts NS 256
DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
bw 16.800 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 125.7753932 MHz
NUC1 13C
P1 9.88 usec
PLW1 103.00000000 W
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W
F2 - Processing parameters
S/ 32768
SF 125.7628052 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4m
"H NMR (400 MHz, CDCl;, 24 °C)
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4.127
4.108
4.089

yd
N

—2.390

—1.583

.

1.117
1.099
1.082

N

Current Data Parameters
NAME Rar$DRa6616.29709

EXPNO 223
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171110

Time 15.15
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

™D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

bw 62.400 usec
DE 6.50 usec

TE 298.2 K

D1 0.50000000 sec
TDO 1

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

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S 65536

SF 400.1300115 MHz
wbw EM

SSB 0

LB 0.30 Hz

GB

PC 1.00

©
©
~
o -
o -
a4

- 4

ppm

F%zet; gls 2 ) S
SIENENEEER S S S
AR CI A BESES o~ ~ ~
13C{'H} NMR (100 MHz, CDCL, 24 °C)
QO NVNWOWONDLOODT-NOTNNNNM
2 SES8385RENSESRS88 ey 33 3 8
S ¥TNOCOCTT-OTONNOSYYTNSD OO ¥ ©9 e 9
€ IDSSRRANNNNINNEEE RRe g9 XX
.
@: Ph
1|
EtOZC)\N
Ts
1‘90 16‘30 1‘70 1(‘50 1‘50 1110 1."3‘0 1‘20 1“10 1(‘70 !;0 1;0 7‘0 6‘0 5‘0 4‘0 .';0 2‘0 ppm‘

Enamide 4n
'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME Rar$DRa6616.46727

EXPNO 224
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171110

Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 16540
SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 298.7 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S 32768

SF 100.6127567 MHz
wbw EM

SSB

LB 1.00 Hz

GB

PC 1.40



EtOZC)\N
Ts
L M
T T T T T T T
9 8 7 6 5 4 1
SRR RE 8 g 3
®(S|N[™(S Ko S o )
=[5 ]0d = Sis o~ L ~

13C{'H} NMR (100 MHz, CDCls, 24 °C)

—166.917
144.447
136.221
136.059
135.921
135.736
129.916
129.701
129.566
128.821
127.755
127.296
125.994
122.900
118.918
77.414
77.160
76.906

—67.256

—62.952

)
é
¥

Cl
T .
Py
EtOZC)\N

Ts

—21.708
—14.021

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

Enamide 40
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME spectras
EXPNO 46
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171211

Time 13.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

D 32768
SOLVENT CDCI3

NS 32

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 71.49

bw 50.000 usec

DE 6.50 usec

TE 297.1 K

D1 0.50000000 sec
0 1

CHANNEL f1 =
SFO1 500.1525008 MHz
1H

P1 12.75 usec
PLW1 15.30000019 W

F2 - Processing parameters
S 65536

SF 500.1500146 MHz
wbw EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

Current Data Parameters
N.

spectras
EXPNO 47
PROCNO 1
F2 - Acquisition Parameters
Date_ 20171211
Time 14.01
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
20480

D
SOLVENT CDCI3

NS 256

DS 4

SWH 29761.904 Hz

FIDRES 1.453218 Hz

AQ 0.3440640 sec

RG 202.34

bw 16.800 usec

DE 6.50 usec

TE 297.6 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL f1 ========
SFO1 125.7753932 MHz
NUC1 13C

P1 9.88 usec

PLW1 103.00000000 W
======== CHANNEL f2 ========

SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W

F2 - Processing parameters
SI 32768

SF 125.7628049 MHz
wbw EM

0

LB 1.00 Hz
0

PC 1.40



TOOOOITOT-TANMODLYOONTNO® NWOOWLNDO ™ ) S NY© Current Data Parameters
SRITTRI[IILRIINSESIR SRIRTZ8SS S RS NAME  Rar$DRa13764.39724
=\l ee=— TN | % PROCNO 1

F2 - Acquisition Parameters
0180302

Date_
0_Ph Time 13.30
e INSTRUM spect
Ph ) PROBHD 5 mm PABBO BB-
j\\ S PULPROG 2930
D 65536
N7 TCOEt SOLVENT cDei3
Ts NS 16
DS 2
SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
bDw 62.400 usec
DE 6.50 usec
TE 299.4 K
D1 0.50000000 sec
D0 1
======== CHANNEL f1 ========
SFO1  400.1320007 MHz
NUCt 1H
P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536

SF 400.1300121 MHz
EM

wbw

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

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

b © || (D =3 N ~N [=)
S NIQ|N| |0 =3 = N~ =3
~N '0")2“ ~N ~N ™ ™

13C{'H} NMR (100 MHz, CDCl, 24 °C)

LNOANNONMENM=-NDTNNS
VOO T-VOITITTT"NOOLLNOW VOoOMmM ©O =3 =~
SHNMNOMNTOONONS NS NOY ©% S w Current Data Parameters
SISYSUSNSSSSNNERSE SRS is S S NAVE " RarSDRa0.500
T T T T T T YT T T T Y™™ ™™™ ™™ NNN © © ~N - EXPNO 60
N A ] oo 5
F2 - Acquisition Parameters
Date_ 20180302
O.__Ph Time 13.37
/©/ e INSTRUM spect
Ph [e] PROBHD 5 mm PABBO BB-
1S
0.
’}1)\1( ~ SOLVENT  CDCI3
Ts O NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 300.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
SFO1 100.6228289 MHz
NucC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL {2 =====
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

S/ 32768
SF 100.6127561 MHz
wbw EM
SSB 0
LB 1.00 Hz

T T T T T T T T T T T T T T T T T T T 1 GB 0

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

Enamide 4p
"H NMR (400 MHz, CDCl;, 24 °C)
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—1.587

1.141
1.123
1.105

el
N

N CO,Et
Ts
ML‘J JMLJ&
T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
S (NN B (™|S B~ (=) N
03 v v v e o3 |es ~ ©
13C{'H} NMR (100 MHz, CDCls, 24 °C)
S SRSSRSINSRISKN2IS ®oN @ ML o N
- M-"NN-~OAYN-ONSOI W NOY ® b ¥~ S W
N OSOYOODBONNIMNG D™ X RoNKNOOS N S
C BDYITOONNNNNNNNT ™™ NNG N o ©© = ¥
AR I S N b o ol B R I R I R NNN © O 0L N Anl
S
Ph\l s O/
N CO,Et
Ts
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4q
'"H NMR (400 MHz, CDCls, 24 °C)

56

Current Data Parameters
NAME  Rar$DRa0.930
337

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130

Time 5.57

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz
AQ 4.0894465 sec

RG 153.13

bw 62.400 usec

DE 6.50 usec

294.0 K
D1 0.50000000 sec
0 1

== == CHANNEL f1 ===:
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300094 MHz
wbw EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME  Rar$DRa0.918

EXPNO 338
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130

Time 6.04
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
SOLVENT CDCI3
256
DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz

AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
SFO1 100.6228289 MHz
NucC1 13C
P1 9.25 usec

PLW1 47.00000000 W

= CHANNEL 2 =
400.1316005 MHz
1H

CPDPRG|[2 waltz16

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127576 MHz
wbw EM
SSB 0
LB 1.00 Hz
n

~o



7.415
7.394
7.203
7.182
7.090
7.083
7.075
7.045
7.031
7.010
6.773
6.736
6.601
6.596
6.584
6.579
6.130
6.093
6.015
3.936
3.927
3.918
3.909
3.900
3.891

|
|

3.872
3.854

3.845
3.836
3.827

—2.184

—1.406

0.901

A
e

0.919

0.883
0.777
-0.000

[
-

Current Data Parameters
NAME  Rar$DRa0.105
EXPNO 438
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180328

Time 14.35

INSTRUM spect
PROBHD 5 mm PABBO BB-
;gLPROG zg30

65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec
88.51

62.400 usec
298.8 K
0.50000000 sec
1
======== CHANNEL f1 ========
400.1320007 MHz
1H

P1 15.70 usec
7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300956 MHz
wbw EM

SsB

0.30 Hz

1.00

©
o
~
o
(3]

a4

2.114\
2.063\
4.099

2.305
1.151
2.172,
1.049
1.000
2.126

13C{'H} NMR (100 MHz, CDCls, 24 °C)

144.201
137.090
136.316
136.181
129.633
128.763
127.120
125.993
123.252
122.708
121.155
118.736

_—157.251
Z —127.808

/i
x

OTBDMS
Ph

10}
Q —167.215

N7 CoEt

77.478
77.160

76.842

e
AN

— 67.695
— 62.657

3.000

3.029— =] E

9.009
6.037

o

—— 25.764
—21.682

—18.327
—14.027

ppm

Current Data Parameters
NAME  Rar$DRa0.253
EXPNO 439
PROCNO 1

-4.301

F2 - Acquisition Parameters

Date_ 20180328

Time 14.42

INSTRUM spect

PROBHD 5 mm PABBO BE

PULPROG zgpg30

™D 16540

SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec
200.34
20.800 usec

6.50 usec

299.2 K

1.00000000 sec

0.03000000 sec

1

======== CHANNEL f
100.6228289 MHz
13C

P1 9.25 usec
47.00000000 W

== CHANNEL {2 ===:
400.1316005 MHz

N
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

1H
waltz16
90.00 usec
7.75000000 W
0.23583999 W
0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127578 MHz
wbw EM

SSB

LB 1.00 Hz

1‘90 11‘30 1‘70 1(‘)‘0 1‘50 1110 1."30 1‘20 1“10 11‘)0 9‘0
Enamide 4r
"H NMR (400 MHz, CDCl;, 24 °C)

T
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70
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Current Data Parameters
NAME Rar$3DRa8248.7453
EXPNO 125

PROCNO 1

F2 - Acquisition Parameters
Date_ 20180107

Time 21.52

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73

bDw 62.400 usec
DE 6.50 usec

TE 291.6 K

D1 0.50000000 sec
TDO 1

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

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300105 MHz
wbw EM

SSB 0
LB 0.30 Hz
GB [
PC 1.00
L | AJ m
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
S [ [© (0[] 0] 0] 0| S[©o[© © ) [
S|X (oo NINSIF=(N|© N S N
I I ISR - S S
ﬁihj\ﬁ\\mﬁg N ~ ~

13C{'H} NMR (100 MHz, CDCl, 24 °C)

Current Data Parameters
NAME Rar$DRa8248.7587
EXPNO 126
PROCNO 1

77.466
77.149
76.831
——67.385
—62.914
—21.619
——14.063

|

F2 - Acquisition Parameters
1

Date_ 20180107
Time 21.58
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
Ph SOLVENT CDCI3
‘ S NS 256
X bs

SWH 24038.461 Hz
'\\‘ COOEt FIDRES 1.453353 Hz
Ts AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127624 MHz
wbw EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

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

Enamide 4s
"H NMR (400 MHz, CDCl;, 24 °C)
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MOVOVOVIOYITITINTOONM®N IVEVOOMOLIT © N®»o
NOWLOUBLMODIOINROLLADVLOTEN® LYTMANT-OO®D NS
MHMOOOEOOHNNNNNNRIMOMN " r"Er-*=r=%"*=Q - =S
GBBNNNNNNNNNNNGCOCGOGS ¥TYTFTYYYYYTY Aalh ol o

4.079
4.065
—2.404

%

=

yd
N

02

0,

COOEt
s
T T T T T T T T T
9 8 7 6 5 3 2 1 ppm
- o | [¥F|6 | S o ~ ~
13C{'H} NMR (100 MHz, CDCls, 24 °C)
NODODXVODOMET=MDLNOOINTODDODDOM
SSISTYIIRENSIIIRNIIIIIR S8 ¥8 S 8
drrIssIoAASRNLRSINE NN NG S S
B RN M M e A AR NNN © © N -
/@Op
L X )
‘ COOEt
Ts
1‘90 150 1‘70 1‘60 1‘50 1‘40 1“‘30 1‘20 1"10 12)0 .‘;0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ‘ ppn;
Enamide 4t

"H NMR (500 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAMI

spa
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200217
Time 15.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
™D 32768
SOLVENT CDCI3
NS 8
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG R
bw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 500.1525008 MHz
NuUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500130 MHz
wD EM
SSB
LB 0.30 Hz
GB
PC 1.00

Current Data Parameters

NAME ksr 1971
EXPNO 266
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200217
Time 13.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™D 16540
SOLVENT CDCI3
NS 12
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1
SFO1 100.6228289 MHz
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

S/ 32768

SF 100.6127597 MHz
wbw EM

SSB

LB 1.00 Hz

GB

PC 1.40



o]
o
n
—

Ph
[
N COOEt
Ts
T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o A O [ [@X[e)) O - OO | |M|O|[W [
o O[O [@][e)) — o O[O |H|O|O
o jelal=] 4le : B e ) o N Y P T

13C{'H} NMR (125 MHz, CDCl, 24 °C)

Ph
II\IJ\COOEt
Ts

Current Data Parameters

NAME spa50320
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20200302

Time 9.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 15

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 64

DW 50.000 usec
DE 6.50 usec
TE 298.0 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

SI
SF
WDW
SSB
LB
GB
PC

T T T T T
180 160 140 120 100 80

Enamide 4u
'"H NMR (500 MHz, CDCl;, 24 °C)
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50

0

Current
NAME
EXPNO
PROCNO

65536
0.1500131 MHz
EM
0.30 Hz

1.00

Data Paramete
spab03

F2 - Acquisition Para

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

202003

9.

spe

5 mm PABBO E
zgpg

204

cDC

1

29761.8
1.4532
0.3440¢
202.
16.8

6.

300
1.000000
0.030000

= CHANNEL f1

125.7753¢8
1

10.
103.000000

= CHANNEL f2 =

500.15200

waltz
80.

1E 2nnnnAN



ANNOTOWALTMOAOITIOHOANMNMAHONNOWAHLOIOANNOAHLOMOAOAL —HOM wn N 0
CNO0E-WVWLOUNAHNNOL HLOMMUWOUTNAOTANNHIT OO~ O O O 0 mn O~
CEMOANANANANNA AN M AOO0OO0OO0OO0OTWVWWOUTOWOTMNMMNANN O O O © Current Data Parameters
l\l\.[\l\.[\'[\'l\'[\l\'l\l\kO.kOkO.kOLO.<r:<r‘<r:<t‘<r‘<r‘(\l(\](\;(\l|—|v—<\—<|—;|—;\—<r<r:|—| ﬁoo NAME spa50320
\N\\ \\\Mm\\\%“&%r\"w/ EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Ph S Date 20200303
| Time 15.03
INSTRUM spect
N COOEt PROBHD 5 mm PABBO BB/
| PULPROG zg30
Ts D 32768
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 31.24
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
AJL AJJ U F2 - Processing parameters
A < 1 ST 65536
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SF 500.1500146 MHz
WDW EM
9 8 7 6 5 4 3 1 SSB 0
LB 0.30 Hz
ollo o o — [0 [on]|ov ]| GB 0
| i ) — I N R
—
13C{'H} NMR (125 MHz, CDCls, 24 °C)
Ph S Current Data Paramete
| NAME spa503
\1\‘ /L\ EXPNO
N COOEt PROCNO
|
Ts F2 - Acquisition Para
Date 202003
Time 15.
INSTRUM spe
PROBHD 5 mm PABBO E
PULPROG zgpg
TD 204
SOLVENT CDC
NS 2
DS
SWH 29761.¢
FIDRES 1.4532
AQ 0.3440¢
RG 202.
DW 16.8
DE 6.
TE 300
D1 1.000000
D11 0.030000
TDO
======== CHANNEL fl =
SFO1 125.7753¢9
NUC1 1
Pl 10.
PLW1 103.000000
======== CHANNEL f2 =
" Il \ SFO2 500.15200
NUC2
CPDPRG[2 waltz
T T T T T T T T T T PCPD2 80.
200 180 160 140 120 100 80 60 40 20 ppm  °TM? 1R oRannnn

Enamide 4v
'"H NMR (400 MHz, CDCls, 24 °C)

61
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FRRERRRREED R
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/
\
X
£
<

2.866

1.332
1.314
1.296

e
N

Ph
SPhJ/
EtOzC)\N
Ms
T T T T T T T T T
9 8 6 5 4 3 2 1 ppm
X (o8 S(w ~ o ()
QIR |8s S S 3
NN ||| S o~ ~ ~
13C{'H} NMR (100 MHz, CDCls, 24 °C)
) SOONOLON®D Y
S BXIIILIISY R3Y 88 ] N
N BYT-TOOBNGO NG NN = N
2 QAJJJJINC ININER S A
Ph
SPhJ/
Et0,C7 N
Ms
1‘90 1‘80 1‘70 1(‘50 1‘50 1‘40 1.130 1‘20 1“10 1(‘)0 !;0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 ppm‘

Enamide 4w
'H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME Rar$DRa10036.21779

EXPNO 140
PROCNO 1

F2 - Acquisition Parameters
Date_ 20171204

Time 21.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

™D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73

bW 62.400 usec

DE 6.50 usec

TE 298.6 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========

SFO1 400.1320007 MHz
1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
Sl 65536

SF 400.1300142 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME Rar$DRa10036.48613
EXPNO 141

PROCNO 1

F2 - Acquisition Parameters
Date_ 20171204
Time 21.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

40

D 165.
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
A 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec
TE 299.1 K

D1 1.00000000 sec

D11 0.03000000 sec
1

CHANNEL f1 ===
SFO1 100.6228289 MHz
13C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========

SFO2 400.1316005 MHz
1H

CPDPRG[2 waltz16

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S 32768

SF 100.6127596 MHz
wbw EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40




—1.570

1.126
1.108

e
<.

1.090

L
T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 10 ppm
SERAERY & 3 g
SN2 e = S
NN [ F [ = - N o
13C{'H} NMR (100 MHz, CDCl;, 24 °C)
© MTNOOONOOODIOD OO © X
N OCOHOANTNNOOONLMOOWL YT OO =M™ oS
(=) ~ONMOTANOONMOOD® -00O ™ N v
~ SUYUESSISINN OGNS IR ¥R S
© MMM MOMANNNNNNNN™- NNO NN =
o= VT ]
Ph\l SPh
N7 CO.E
0"
Ph
T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4x
"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME

msr Ph
EXPNO 389
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200131
Time 8.06
INSTRUM spect

p
PROBHD 5 mm PABBO BB-

?gLPROG zg30
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
bw 62.400 usec
DE 6.50 usec
TE 297.7 K
D1 0.50000000 sec
TDO 1

== CHANNEL f

400.1320007 MHz
1H

15.70 usec
7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300109 MHz
wbw EM

0
LB 0.30 Hz
0

GB

PC 1.00

Current Data Parameters
NAME spat

EXPNO 159
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180125

Time 10.37
INSTRUM spect

PROBHD 5 mm PABBO BB

PULPROG zgpg30

D 20480
SOLVENT CDCI3

NS 256

DS 4

SWH 29761.904 Hz
FIDRES 1.453218 Hz

A 0.3440640 sec
RG 202.34

bw 16.800 usec
DE 6.50 usec

TE 299.8 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ====
SFO1 125.7753932 MHz
NuC1 13C

P1 9.88 usec
PLW1 103.00000000 W
======== CHANNEL f2 ====
SFO2 500.1520006 MHz
NuUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W

F2 - Processing parameters
S/ 32768

SF 125.7628036 MHz
wbw EM
SSB 0

LB 1.00 Hz
GR 0



NTTOOLANNTSTNYTE=TOMONOOTODMMMONDITNMDLOON®MT WO NN YO
MO =OCNOCOM-DYTNNT-T-TONOANSOONOTNSO DD BNW®™
LEIRIHOMOMMOANNNNNSIEMMONT T T EnSS Nwww Current Data Parameters
e R W EXPNO 14D
PROCNO 1
Ph SPh F2 - Acquisition Parameters
\l )\ Date_ 20190112
Time 17.06
N™ TCOoEt INSTRUM spect
O¢S§O PROBHD 5 mm PABBO BB-
PULPROG 2g30
™D 65536
SOLVENT CDCI3
NS 16
¢ DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG .
bw 62.400 usec
DE 6.50 usec
TE 294.5 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300183 MHz
wbw EM
SSB
LB 0.30 Hz
GB
J PC 1.00
A e ~
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
(W (W Q\leﬁ =3 © N
© (R D N DT S 2] oy
NINNNNN N N S
NN O |~ |~ ~N ~N el
13C{'H} NMR (100 MHz, CDCls, 24 °C)
o TOYOOTONYTNYNY Current Data Parameters
S SIBB/ILSERIBRSKR INER AN R NAME  Rar$DRa0.325
© SNUY-SOSONGNS NN e EXPNO 141
© HOOOOANNNNNNNS NN© N & ¥
- R R I NN MR M A NNN © © - PROCNO 1
‘ \\\v\\\\///// \‘/ ‘ ‘ F2 - Acquisition Parameters
Date_ 20190112
Ph SPh Time 17.12
\[ I INSTRUM spect
N7 COLEt PROBHD 5 mm PABBO BB-
| PULPROG zgpg30
o= D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
I FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f{ ========
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
= CHANNEL f2 ===
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
CPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127623 MHz
it s s sibnns 0
SSB 0
LB 1.00 Hz
GB
T T T T T T T T T T T T T T T T T T T PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Enamide 4y

"H NMR (400 MHz, CDCl;, 24 °C)
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4.161
4.152
4.143
4.134
4.077
4.068
4.059
4.051

Current Data Parameters
AME msr ACR Me

EXPNO 391

PROCNO 1

_—2.389
T~2.329
—1.559
1.142
1.124
1.106

e
1

F2 - Acquisition Parameters
H3C Date_ 20200131
Time 8.17
INSTRUM spect
SPh PROBHD 5 mm PABBO BB-
| PULPROG 2930

™D 65536

N° "CO.Et SOLVENT CcDCI3

! NS 16

Ts DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
A 4.0894465 sec
RG 200.34

bDw 62.400 usec
DE 6.50 usec
TE 297.5 K

D1 0.500010000 sec

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

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300110 MHz
wbw EM

LB 0.30 Hz
GB 0
ok Ul R e
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0.931
0.924
2.174
3.138
3.143
3.000

13C{'H} NMR (100 MHz, CDCls, 24 °C)

Current Data Parameters
NAME  Rar$DRa0.479
EXPNO 474
PROCNO 1

144.207
137.154
136.142
134.638
133.072
131.725
129.618
129.454
129.356
129.138
127.819
125.967
122.166
119.949
77.478

77.160

76.843

w
S
N
N
<
2

—67.354
—62.779
_-21.688
~~21.280
——14.027

e
S

F2 - Acquisition Parameters
Date_ 20171223
HsC INSTRUM 12':;9:ect
PROBHD 5 mm PABBO BB-
PULPROG 6 “zgpg.?o

D 165.
SOLVENT cDCI3
N "CO.Et NS 256

Ts DS 4

SWH 24038.461 Hz
FIDRES ~ 1.453353 Hz
AQ

| SPh

0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
D11 0.03000000 sec

1

======== CHANNEL f1 ========
SFO1 100.6228289 MHz
13C

P1 9.25 usec
PLW1 47.00000000 W

== CHANNEL f2 ===
400.1316005 MHz
1H

CPDPRG[2 waltz16

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127598 MHz
wbw EM

0
LB 1.00 Hz

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

Enamide 4z
'H NMR (400 MHz, CDCl;, 24 °C)
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OONLMHMONONODIDTNTNDS DOT-TATLNODDO © © ¥t T-Mmn
SESSSRRRSSSEUIR] 3SBNISEBIST 3§ 2 8fd
OMe
Phl S/(]
N)\COQEt
Ts
T T T T T T T
9 8 7 6 5 4 3 1 ppm
S8 SSE S5 213 3 g
N N[F (M= N (| | (™ ~ ~
13C{'H} NMR (100 MHz, CDCls, 24 °C)
g & IYNBBRS383R88 %8388 5 3 3
N © ¥YNOCOCOSONNLMS®Y NN N S
SR IRV JJIJNEC INENEEI- B oINS
OMe
PhI S/[]
|
N)\COZEt
Ts
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4aa
'H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME  Rar$DRa0.102
EXPNO 345
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130

Time 6.46
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

bw 62.400 usec
DE 6.50 usec

TE 294.2 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f{ ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536

SF 400.1300107 MHz
wbw EM

SSB

LB 0.30 Hz

GB

PC 1.00

Current Data Parameters

NAME  Rar$DRa0.113
EXPNO 346
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190130

Time 6.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 16540
SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

bw 20.800 usec
DE 6.50 usec

TE 294.4 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1 ======
SFO1 100.6228289 MHz
NucC1 13C

P1 9.25 usec
PLW1 47.00000000 W

SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768

SF 100.6127577 MHz
wbw EM

SSB

LB 1.00 Hz

GB

PC 1.40



Current Data Parameters
AME New Folder
EXPNO 156

%/ﬁ/ NM/ \ \// . PROCNO 1

7.598
7.577
7.550
7.546
7.542
7.537
7.532
7.526
7.366
7.360
7.349
7.343
7.327
7.322
7.245
7.223
7.216
7.195
6.925
6.888
6.350
6.309
6.273
4.168
4.150
4.141
4.133
4.123
4.114
4.110
4.106
4.093
4.088
4.084
4.075
4.066
4.057
4.048
4.030
2.383

g$§§§§§§§§§

N

F2 - Acquisition Parameters
Date_ 20180109
Bu Time 11.07
INSTRUM spect
SPh PROBHD 5 mm PABBO BB-
\ PULPROG 2930
D 65536
0L N SOLVENT cDei3
Ts NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 67.99
bDw 62.400 usec
DE 6.50 usec
TE 291.7 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
Nuc1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300155 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
SISERIS| |83 S S 33
GIES I B S| o~ o~ o3

13C{'H} NMR (100 MHz, CDCls, 24 °C)

Current Data Parameters

8 SSTIeeSR/srSIaIx voN ¥ O oo ¥ ©
- MANT-O-OOM™-ONNO®Y NOY Y © o ® NAME New Folder
N OSYOYMTC-OOONBBWBND AN o] © 9 EXPNO 157
© BLYOHOOONNNNNNNN™ NNG N o ¥ = ¥
- R S o T S S I I I NNN © © ™ ™ ~N - PROCNO 1
‘ \\\‘\\W//// \‘/ ‘ ‘ \ / ‘ ‘ F2 - Acquisition Parameters
Date_ 20180109
Time 11.14
Bu INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
SPh | TD 16540
SOLVENT CDCI3
EtO,C NS 256
Ts DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S/ 32768
SF 100.6127613 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T T 1 pc 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Enamide 4ab

'H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
AME New Folder

EXPNO 159

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180109
Time 11.22
INSTRUM spect
SPh CH; PROBHD 5 mm PABBO BB-
‘ PULPROG 2g30
D 65536
E10,C7 N SOLVENT cDCI3
Ts NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.51
bDw 62.400 usec
DE 6.50 usec
TE 291.9 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300138 MHz
wbw EM
SSB
LB 0.30 Hz
GB
JM PC 1.00
“ L a L L__A_J\\./th\MJh‘\
T T T T T T T T
9 8 7 6 5 4 3 1 ppm
TReecanee ; B
NNNENENEENEINENE < SIS =
NN (||| v~ || ~N ™™ ™
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
¥ TOTNONODDMODIOWDOM®P®ON
D OCOT-TONOTONOMONNON OON -O nowo ™
- NMT-O0ONOOM™-"OONN-ON NOY ON OO N
N YO OUYrOOSOSONGS NS NN ERE ©wn S Current Data Parameter:
€ Q00O NNNNNNNNNE NN S8 ¥ AME  New Folder
EXPNO 160
| TTSSsN— N Vo PROCNO 1
F2 - Acquisition Parame
Date_ 20180109
Time 11.29
INSTRUM spect
SPh CH PROBHD 5 mm PABBC
| 3 PULPROG 2gpg30
D 16540
BOC N SOLVENT cDCi3
Ts NS 56
DS 4
SWH 24038.461 H:
FIDRES 1.453353 H.
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 1.00000000 sec
D11 0.03000000 se:
TDO 1
======== CHANNEL f1:
SFO1 100.6228289 A
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 |
= CHANNEL f2:
400.1316005 A
1H
CPDPRG[2 waltz16
90.00 use
7.75000000 V
PLW12 0.23583999 |
PLW13 0.11863000 |
F2 - Processing parame:
SI 32768
SF 100.6127605 Mt
wbw EM
SsB
T T T T T T T T T T T T T T T T T T T T l('\i 0 1.00 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ”

Enamide 4ac
'H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters
NAME spa50220

TN T = N B 0

F2 - Acquisition Parameters

Date 20200228
Time 6.06
INSTRUM spect
_Ph PROBHD 5 mm PABBO BB/
S PULPROG 2930
| )\ D 32768
SOLVENT CDC13
N” “COOEt s b
DS 2
Ts SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 79.04
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
‘Mwﬂ | U F2 - Processing parameters
. . ST 65536
SF 500.1500156 MHz
T T T T T T T T T WDW EM

0

8 7
LB 0.30 Hz
Seklelelsls e N <o — GB 0
1 e B R e e i ) = < PC 1.00
o] o[ [o [~ ~ N (] e}

3.01

13C{IH} NMR (125 MHz, CDCls, 24 °C)
ONDOMNMAN-AH~ OO MOANM WO <
OO 0VOWMUOMOT NN NLW — ~ MO~ n "N wWo
—HAOAONS>SWOWMAHNWONO o < O N0 WO ~ -~ =N
s e e e e e s s e s s e s s s s HOOO™ O O - o
TN OTTN A0~ ONO R e e e
O T MMM ANNNNNNN A ~r-~-Oor- N @ <
== Y
EXPNO 1
PROCNO
F2 - Acquisition Para
Date 202002
,Ph Time 6.
S INSTRUM spe
| /l\ PROBHD 5 mm PABBO E
PULPROG z2gpg
l}lCOOEt o 759
Ts SOLVENT cpe
NS 5
DS
SWH 29761.9
FIDRES 1.4532
AQ 0.34406
RG 202.
DW 16.8
DE 6.
TE 300
D1 1.000000
D11 0.030000
TDO
======== CHANNEL fl =
SFO1 125.77539
NUC1 1
Pl 10.
PLW1 103.000000
======== CHANNEL f2 =
SFO2 500.15200
NUC2
CPDPRG[2 waltz
L S S - I
200 180 160 140 120 100 80 60 40 20 0 ppm .
Enamide 4ad

"H NMR (400 MHz, CDCl;, 24 °C)

69



NODLOOLT-TOANTNRANNONONOMDOVOINITYITTONIITT-MOLONO = ®n
NOORNNULMONMOMATT-TOONORNRNOBASHOIYTNOOWLIYINATT-ODDON ©® NS ®
HUYYIITMMOOOMOOONNNNNNNNGOOOMNT TN "= ="0Q039® ~-=Q
NNNNNNNKNNNNNNNNNNNNNNNGOCOOOOYTFFFTFFFFEEEEN ==
(@]
‘ SPh
N CO,Et
Ts
T \ \ T T T T T T
9 6 5 4 3 2 1 ppm
ffmm%ﬁnm o ™~ ()
(o N® o NS 1) 1) S
©(5(S|0|0 (S a0 S S S
AICIAHSIR I RN ST IS) ~ ~ ~
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
N NOONTQOYYNOYOD W™
N OO0 NNDIOXSO™HMD XD ©O®M Nw v v
® MOTONNOONDIDLND®OS NOY =N o S
© YONOSSOJOINNNLNG NN e S
© ¥HOMOONNNNNNNNT NN®© W = ¥
-~ AnB B S R R R R o R S o NNN ©O© N -
cl
‘ SPh
N CO.Et
Ts
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Enamide 4ae
'"H NMR (400 MHz, CDCl;, 24 °C)
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Current Data Parameters

NAME  Rar$DRa0.115
EXPNO 108
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190206

Time 15.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

7D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26

bw 62.400 usec
DE 6.50 usec

TE 294.1 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NuUC1 1H

P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536

SF 400.1300126 MHz
wbw EM

SSB

LB 0.30 Hz

GB

PC 1.00

Current Data Parameters

NAME  Rar$DRa0.150
EXPNO 109
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190206

Time 15.53
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 40

SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 294.5 K

D1 1.00000000 sec

D11 0. 030{)10000 sec

SFO1 1 00.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W

======== CHANNEL f2 ======

SFO2 400.1316005 MHz

NUC2 1H

CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters
S/ 32768

SF 100.6127595 MHz
wbw EM

SSB

LB 1.00 Hz

~o



7.527
7.523
7.390
7.375
7.365
7.357
7.342
7.335
7.275
7.255
7.252
7.241
7.221
7.030
7.012
6.976
6.956
6.915
6.910
6.894
6.889
6.874
6.868
6.339
6.256
6.219
4.170
4.161
4.152
4.143
4.134
4.125
4.107
4.098
4.089
4.080
4.071

§ 7.050

|
|

4.062
2.395

N N YO
N ¥ NS
“g hejhcie Current Data Parameters
AME New Folder
|\ EXPNO 128
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180107
Time 22.05
F | SPh INSTRUM spect
PROBHD 5 mm PABBO BB-
’\Il CO,Et PULPROG zg30
ts D 65536
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 88.51
bw 62.400 usec
DE 6.50 usec
TE 291.5 K
D1 0.50000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 400.1320007 MHz
Nuc1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300135 MHz
wbw EM
SSsB
LB 0.30 Hz
GB 0
J PC 1.00
T T T T T T T T T
9 8 7 6 4 3 2 1 ppm
0 [ QT& NN ) N N
IR RN SIS =3 = =3
NMNNNENERNEINEN N S <
NN || = ||| ~N ™ ™
BC{'H} NMR (100 MHz, CDCls, 24 °C)
DOTODOLANTOOYTT-TOONOLNNMNTON
SSEIYNERIISITSRIIIGNGS 28y 8% s 3
NYC YOO BYESOSISINYTROssan IN® %O N S Current Data Parameter:
COOYTMMMOMOONNNNNNTS™ =™ NNG N = ¥ NAME Rar$DRa11348.
T T T T YT TN TN T Y T T T Y™™ ™™~ NNKN ©© N - EXPNO 129
NS\ YT T & ™
F2 - Acquisition Parame
Date_ 20180107
Time 2212
INSTRUM spect
SPh ‘ F PROBHD 5 mm PABBC
PULPROG zgpg30
EtO,C° N D 6540
-‘rs SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 H:
AQ 0.3440320 sec
RG 200.34
bw 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 1.00000000 sec
D11 0.03000000 se«
TDO 1
======== CHANNEL f1 :
SFO1 100.6228289 I
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 V
======== CHANNEL f2:
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 use
PLW2 7.75000000 N
PLW12 0.23583999 |
PLW13 0.11863000 V
F2 - Processing paramei
S/ 32768
SF 100.6127619 Mk
wbw EM
SSB
LB 1.00 Hz
T T T T T T T T T 1 GB 0

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

Enamide 4af
'H NMR (400 MHz, CDCl;, 24 °C)
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HOATOLOVOOTAINTOILITANOMHMTOND OCNNTODDT=NMY © © MmMuLuN
NOOLITONOLITMNNHNEIOCOVWHVLND DONOTANT-OD® - N NOUL®M
LOLUYTTTAANTTETETOONIDOONNNT CTCOCOOCCOOOCOD el n OoOOCoC
NNNNNNNNNNNGCOGGOCOGOCOCGS TYTFTFTYO® ~ - wew Current Data Parameters
N’\m\\%%/ ”/ N% ‘ ‘ \‘/ N. spectras
EXPNO 61
F PROCNO 1
F2 - Acquisition Parameters
SPh Date_ 180104
| Time 12.32
INSTRUM spect
BO,L7 N PROBHD 5 mm PABBO BB-
Ts PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73
bw 62.400 usec
DE 6.50 usec
TE 291.8 K
D1 0.50000000 sec
TDO 1
======== CHANNEL 1 ========
SFO1 400.1320007 MHz
NucC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S/ 65536
SF 400.1300414 MHz
wbw EmM
SSB 0
LB 0.30 Hz
GB 0
u ] e (N pc 100
T T T T T T T
9 8 7 6 4 3 1 ppm
TV VT D | © N S N
=9 |© (™ O N i=3 -
QNIN|S Q| |0/ = < b
™M |||~ Qo ~N ™ ™
o
13C{'H} NMR (100 MHz, CDCls, 24 °C)
NN OO®NM
NYTOOD ™= OON = O el S
MmO OO NOY TN S o
NGO YWY E .‘: o] : @ N S Current Data Parametei
2R2I2eR NENEII ] 3 NAME spectras
EXPNO 62
W ——=\l=——" N | Frocwo
F2 - Acquisition Param:
E Date_ 20180104
Time 12.40
INSTRUM spect
SPh PROBHD 5 mm PABB
| PULPROG  zgpg3(
EtO,C” N D 16540
+s SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 H
FIDRES 1.453353 F
AQ 0.3440320 se
RG 200.34

bDw 20.800 use:
DE 6.50 usec
TE 292.1 K

D1 1.00000000 se
D11 0.03000000 se¢
TDO 1
======== CHANNEL f1
SFO1 100.6228289
NUC1 13

P1 9.25 usec
PLW1 47.00000000
======== CHANNEL f2
SFO2 400.1316005
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 us:

PLW2 7.75000000 |
PLW12 0.23583999
PLW13 0.11863000

F2 - Processing parame
S/ 32768

SF 100.6127603 M
wbw EM
SSB

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

Enamide 4ag

'HNMR (400 MHz, CDCl;, 24 °C)

90 80 70 60 50
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0
LB 1.00 Hz
T T GB 0



[t]
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[ee)
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6.827
6.494
6.006
5.987
4.213
4.187
4.170
2.413
2.376
—1.285

Y

1.268
1.186
1.168
1.150

—6.494
——6.457
—6.371
—6.006

__-6.042
5.987

TD
NS
DS
SWH

Current Data Parameters

1.301
0.711
0.751

941

975 .

g

_

(5]
@
~—-

N Or~00oooMm
O MW O N O
— O WOWmo o H©
SO TN A ONn
OV T TTNM
L I B B B B B B

§

o -
=
e}
o
=]

.63

.17
.46

3.00

2
3
4

'H} NMR (125 MHz, CDCl, 24 °C)

131.639
130.051
129.432
129.190
127.849
124.873

124.114
123.503

123.468
123.204

134.498
129.680
125.670
122.627
120.735
119.418
117.495
111.978
111.930
111.894
111.276
100.678
77.398
77.144
76.890
67.233
62.774
62.560
56.735
21.695
21.661

NAME spad0320
EXPNO 245
PROCNO 1
F2 - Acquisition Parameters
Date 20200317
Time 10.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536
SOLVENT CDC13
16
2
8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
200.34
DW 62.400 usec
DE 6.50 usec
TE 297.4 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1l ========
SFO1 400.1320007 MHz
NUC1 1H
Pl 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300096 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

14.167
14.058
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Current Data Paramete

NAME spab503
EXPNO

PROCNO

F2 - Acquisition Para
Date 202003
Time 4.
INSTRUM spe
PROBHD 5 mm PABBO E
PULPROG zgpg
TD 204
SOLVENT CDC
NS 100
DS

SWH 29761.9
FIDRES 1.4532
AQ 0.3440¢
RG 202.
DW 16.8
DE 6.
TE 302
D1 1.000000
D11 0.030000
TDO

======== CHANNEL f1l =
SFO1 125.7753¢9
NUC1 1
P1 10.
PLW1 103.000000
======== CHANNEL f2 =
SFO2 500.15200
NUC2

CPDPRG[2 waltz
PCPD2 80.
TN 15 2AnAnn
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'H NMR (400 MHz, CDCls, 24 °C)
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F2 - Acquisition Parameters
Ph__ O4ll.Ph Date 20190203
\l S Time 19.19
INSTRUM spect
N” "COzEt PROBHD 5 mm PABBO BB-
Ts PULPROG zg30
™ 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
bw 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S 65536
SF 400.1300102 MHz
wbw EM
SSB
LB 0.30 Hz
L GB
PC 1.00
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3C{'H} NMR (100 MHz, CDCl;, 24 °C)
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F2 - Acquisition Parameters
0 Date_ 20190203
Ph 0§§/Ph Time 19.43
\[ 1 INSTRUM spect
N7 COLEt PROBHD 5 mm PABBO BB-
) 2 PULPROG zgpg30
Ts TD 16540
SOLVENT CDCI3
NS 1000
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG .
bw 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 ======
SFO1 100.6228289 MHz
NuC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ======
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
'CPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127590 MHz
wbw EM
SSB
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Current Data Parameters
NAME spa50320

POV e :

F2 - Acquisition Parameters

2.438
1.222

1.208
1.194

Date 20200306
Time 10.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
N/\n/o\/ PULPROG 2930
| TD 32768
Ts O SOLVENT CcDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 138.53
DW 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1525008 MHz
NUC1 1H
Pl 11.75 usec
PLW1 15.30000019 w
+ AJ LA#-~k«lL~N-——J F2 - Processing parameters
ST 65536
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SF 500.1500120 MHz
9 8 7 6 5 4 3 2 1 ppm  gop 0 EM
LB 0.30 Hz
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A . B . . PC 1.00
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13C{'H} NMR (125 MHz, CDCls, 24 °C)
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g 50098 Ny FEE @22 08 4T NAME spa503
EXPNO
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F2 - Acquisition Para
Date 202003
Time 9.
INSTRUM spe
PROBHD 5 mm PABBO E
PULPROG Zgpg
N/\n/o\/ TD 204
| SOLVENT CDC
Ts O NS 5
DS
SWH 29761.9
FIDRES 1.4532
AQ 0.3440¢
RG 202.
DW 16.8
DE 6.
TE 300
D1 1.000000
D11 0.030000
TDO
======== CHANNEL f1 =
SFO1 125.7753¢
NUC1 1
Pl 10.
PLW1 103.000000
== CHANNEL f2 =
500.15200
waltz
80.
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