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Experimental Section
General Information

IR spectra were obtained on a Bruker Tensor 27 FT-IR spectrometer by evaporating
compounds dissolved in CHCl3 on CsCl pellet. 1H NMR and 13C NMR were recorded with the
Bruker Avance III HD and Bruker Avance III spectrometers operating at 500 or 400 and 125 or
100 MHz for proton and carbon nuclei, respectively. The chemical shifts are based on CDCls3
peaks at & = 7.26 ppm for proton NMR and & = 77.00 ppm (t) for carbon NMR. HRMS (ESI-TOF
or Q-TOF) spectra were recorded on Bruker Maxis Impact Sr no. 282001.0008 and Agilent
spectrometers using positive electrospray ionization and LCMS quadrupole by the TOF method.
Solvents were dried by using standard procedures. Thin-layer chromatography was performed
on EM 250 Kieselgel 60 F254 silica gel plates. The spots were visualized by staining with KMnO4
or by using a UV lamp. For all reactions requiring heating, an oil bath was used.

Optimization of reaction conditions

In contemplation of finding suitable reaction conditions for the regioselective hydrothiolation,
we examined the reactivity of (E)-buta-1,3-dien-1-ylbenzene 2a as model substrate in the
presence of a variety of solvents and temperature conditions (Table S1). The initial attempt with
the use of 2a (1.0 equiv.), amine 3a (4 equiv.), CS2 (6 equiv.) without solvent at 90 °C for 16 h
revealed the formation of desired product 4a in 59% (79 brsm) isolated yield with unreacted
starting material and no side products (Table S1, entry 1). By performing the model reaction in
toluene, MeCN, THF, DMF or 1,4-dioxane at 90 °C, the same product 4a was obtained in 26, 37,
29,17 and 35% isolated yields with similar regioselectivity (entries 2-6), respectively. However,
none could improve the yield of 4a in comparison to neat reaction conditions. DMSO failed to
deliver the desired hydrothiolation product (entry 7). Increased time and temperature (90 to
120 °C) was not effective for improving the yields of 4a (entries 8 and 9). A decrease in amine
equivalent led to decrease in yield of the product (entry 10). Next, increasing the equivalents of
the reagents led to an increase in isolated yields (entries 11-13), while the increase of
equivalents of amine to 20 and CSzto 25, a complete conversion of diene 2a occurred with 86%
yield of 4a. We noted that in the work of Halimehjani,! the amine was surprisingly considered
as limiting substrate in the reaction, though different styrenes were explored. We observed,
with 1:15 equivalents of diene and amine, the former remained unreacted until 20 equivalents
of the latter were used. We also used 0.5 and 1.0 equiv. of Cs2COs3 as additive (entries 15 and
16) for the same reaction time, however the yields of the products were lower than that in
entry 14 without additives. A reaction for 8 h (entry 17) with 1.0 equiv. of Cs2C03 could not
improve the yields and some diene was recovered. Similar was the case with AcOH (0.5 and 1.0
equiv., entries 18 and 19). Also, with the combination of both Cs2C03 and AcOH (0.5 equiv. each,
entry 20), the product yield did not improve. We varied the time to 24 h and 48 h to check
whether the product remains, decomposes or yields vary (entries 21 and 22). No significant
changes in the product yield were observed. Thus, the reaction conditions as described in entry
14 were chosen as optimal to investigate the substrate scope of this transformation.

Table S1. Optimization of the reaction conditions?
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Solvent

neat
Toluene
MeCN
THF
DMF
1,4-dioxane
DMSO
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat
neat

solvent
temp.

[

16 h

T (°C)

90
90
90
90
90
90
90
90
120
90
90
90
90
920
90
90
90
90
90
90
90
90

Time (h)

16
16
16
16
16
16
16
24
16
16
16
16
16
16
16
16
8
16
16
16
24
48

Yield (%)?

59 (79)
26 (44)
37 (76)
29 (38)¢
17 (37)
35 (74)
0

58 (78)
59 (77)
49 (72)
65 (85)
75 (85)
84 (90)
86

55d

57¢
45(89)¢
397
459

54h

87

88

aReaction conditions: 2a (0.4 mmol), amine 3a (0.8—8 mmol), CS; (1.6—10 mmol), 90 to 120 °C,
16 to 24 h. bIsolated yields. Values in the parentheses are yields based on recovered starting
material 2a. <Equal amount unidentified product. ¢In presence of 0.5 equiv. Cs,C0O3 additive. eIn
presence of 1.0 equiv. Cs,C03 additive. fIn presence of 0.5 equiv. AcOH additive. 9In presence of
1.0 equiv. AcOH additive. "In presence of 0.5 equiv. Cs2C0z and 0.5 equiv. AcOH additives together.




General procedure for synthesis of 1-aryl/alkyl butadienes (2a-ab):

?
P
1 0Et
O OEt «
ArJ\H AT
NaH, THF, 0 °C
11a-ab to rt, overnight 2a-ab

To a stirred solution of diethyl allylphosphonate (534.5 mg, 3.0 mmo], 1.5 equiv.) in dry THF
(25 mL) was added NaH (60% dispersion in mineral oil, 120 mg, 3.0 mmol, 1.5 equiv.) portion
wise under nitrogen atmosphere at 0 °C. After 15 min, aldehyde 11a-ab (2.0 mmol) in dry
THF (1 mL) was added to the reaction mixture and stirred at 0 °C until the completion
(monitored by TLC) of reaction. It was then quenched with saturated aq. NH4Cl and the
solution extracted with EtOAc (2 x 20 mL). The combined organic layers were dried (Na2504)
and concentrated. The residue was purified by silica gel column chromatography using
petroleum ether/EtOAc (9:1, common for all compounds unless specified) as eluent to afford
the butadienes 2a-ab.

The 1-aryl/alkyl-1,3-butadienes were prepared and fully characterized as reported by us
earlier.2 Additional dienes were prepared by following above procedure and data is
presented below.

(E)-1-(Buta-1,3-dien-1-yl)-4-(isopentyloxy)benzene (2e):
Following the general procedure, aldehyde 11e (385 mg, 2.0

/Q/M mmol) resulted in diene 2e (302.8 mg, 70%) as a colourless
)\AO oil. Compound was purified by silica gel column

chromatography using petroleum ether/EtOAc (9.5:0.5) as
eluent. IR (CHCl3): vmax= 3020, 2898, 1584, 1496, 1417, 1278, 1186, 1146, 1046, 992, 929,
848, 758, 668, 626 cm~1; TH NMR (400 MHz, CDCl3): 6 = 7.34 (d, /] = 8.7 Hz, 2H), 6.86 (d, ] =
8.7 Hz, 2H), 6.68 (dd, / = 15.3, 10.6 Hz, 1H), 6.54-6.44 (m, 2H), 5.29 (d,J = 16.5 Hz, 1H), 5.12
(d,/=9.1 Hz, 1H), 4.00 (t,/ = 6.7 Hz, 2H), 1.91-1.79 (m, 1H), 1.69 (q, / = 6.7 Hz, 2H), 0.98 (d,
J = 6.7 Hz, 6H) ppm; 13C{1H} NMR (100 MHz, CDCls): & = 158.9, 137.4, 132.5, 129.7, 127.6,

127.5, 116.3, 114.6, 66.4, 38.0, 25.0, 22.6 ppm; HRMS (Q-TOF): m/z [M + H]J* Calcd for
C15H210 217.1587; Found 217.1584.

(E)-2-(Buta-1,3-dien-1-yl)thiophene (2w):

Following the general procedure, aldehyde 11w (224.3 mg, 2.0 mmol)

AN
C)/\/\ resulted in diene 2w (177.1 mg, 65%) as a pale-yellow oil. Reaction time
S = 19 h, compound purified by silica gel column chromatography using

petroleum ether/EtOAc (9.8:0.2) as eluent. IR (CHCl3): vmax = 2925, 1613, 1431, 1361, 1040,
958, 758 cm-1; 1TH NMR (400 MHz, CDCl3): 6 = 7.23 (d, J = 5.1 Hz, 1H), 7.05-6.98 (m, 2H),
6.79-6.70 (m, 2H), 6.65-6.46 (m, 1H), 5.40 (d,/ = 17.0 Hz, 1H), 5.22 (d,/ = 10.1 Hz, 1H) ppm;



1I3C{IH} NMR (100 MHz, CDCl3): & = 142.4, 136.6, 129.3, 127.5, 126.0, 125.6, 124.4, 117.4
ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for CsHoS 137.0420; Found: 137.0418.

4-((1E,3E)-4-Tosylbuta-1,3-dien-1-yl)phenyl-5-(2,5-dimethylphenoxy)-2,2-
dimethylpentanoate (2z):

Me S Following the general procedure, aldehyde 11z
/@: o /@M (708.9 mg, 2.0 mmol) resulted in the diene 2z
Me ON}%J\O (340.6 mg, 45%) as a colourless oil. Reaction time
Me Me = 12 h, compound purified by silica gel column
chromatography using petroleum ether/EtOAc (9:1) as eluent. IR (CHCI3) vmax = 3019, 2926,
1744, 1613, 1584, 1508, 1474, 1391, 1263, 1129, 1047, 928, 669, 626, 587 cm-1; 1TH NMR
(400 MHz, CDCl3): 8 =7.41 (d, /] = 7.4 Hz, 1H), 7.33 (d, /] = 7.2 Hz, 1H), 7.05-7.36 (m, 3H),
6.90-6.80 (m, 1H), 6.70 (d, /= 7.2 Hz, 1H), 6.67-6.64 (m, 1H), 6.58—6.44 (m, 1H), 6.28 (t,] =
11.0 Hz, 1H), 5.38 (t,/=17.5 Hz, 1H), 5.23 (dd, / = 22.8, 10.2 Hz, 1H), 4.06—-3.96 (m, 2H), 2.34
(s, 3H), 2.21 (s, 3H), 1.92-1.89 (m, 4H), 1.41 (s, 6H) ppm; 13C{1H} NMR (100 MHz, CDCl3): 6
= 176.3, 156.8, 150.3, 137.0, 136.4, 132.9, 130.3, 129.9, 129.4, 127.2, 123.5, 121.7, 121.3,
120.7,119.8,111.8,67.7,42.4,37.1, 25.1, 21.4, 15.8 ppm; HRMS (Q-TOF): m/z [M + H]* Calcd
for C25H3103 379.2268; Found 379.2240.

(E)-Heptadeca-1,3-diene (2ab):

\M/\ #* Xy Following the general procedure, tetradecanal 11ab (425 mg, 2.0 mmol)

resulted in diene 2ab (293.2 mg, 62%) as colorless oil. Purified by silica
gel column chromatography using petroleum ether/EtOAc (9.5:0.5) as eluent. IR (CHCIs):
vmax = 2954, 2927, 2849, 1650, 1464, 1388, 1005, 896, 765, 730 cm~1; 1TH NMR (400 MHz,
CDCl3): 0= 6.38-6.25 (m, 1H), 6.10-5.98 (m, 1H), 5.77-5.64 (m, 1H), 5.08 (d, / = 16.6 Hz, 1H),
495 (d,/=10.1 Hz, 1H), 2.07 (q,/ = 14.2, 7.7 Hz, 2H), 1.30-1.25 (m, 22H), 0.89 (t, / = 6.5 Hz,
3H) ppm; 13C {tH} NMR (100 MHz, CDCls): 6= 137.4, 135.6, 130.8, 114.5, 32.6, 32.0, 29.7,
29.6, 29.5, 29.4, 29.24, 29.2, 22.7, 14.1 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for Ci17Hs3
237.2577; Found: 237.2570.

General procedure for hydrothiolation of 1,3-butadienes:

In a flame-dried pressure tube equipped with magnetic stir bar, a substituted 1,3-butadiene
2 (0.4 mmol, 1.0 equiv.) and CS2 (0.6 mL, 10 mmol, 25 equiv.) were added. The tube was
cooled in an ice bath (0-5 °C) and the amine 3 (8 mmol, 20 equiv.) was added dropwise. The
tube was sealed under open air and the resulting mixture was stirred in an oil bath at 90 °C
for 16 h. After completion of reaction, the volatiles were evaporated in rotary evaporator
and the residue was purified by silica gel column chromatography using petroleum
ether/EtOAc as eluent to give corresponding allyl dithiocarbamates 4a-ab and 4ac-an.



(E)-4-Phenylbut-3-en-2-yl pyrrolidine-1-carbodithioate (4a):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4a (95.4 mg, 86%) as a yellow oil; IR (CHCI3) Vimax =

X Q 3020, 2970, 2870, 1430, 1329, 1249, 1219, 1162, 998, 954, 915,
©/\)\ 866, 751, 694, 524 cm-1; 1H NMR (400 MHz, CDCl3) § = 7.38 (d, ] =

7.1 Hz, 2H), 7.29 (t,] = 7.3 Hz, 2H), 7.22 (t, ] = 7.4 Hz, 1H), 6.66 (d,
=16.0 Hz, 1H), 6.39 (dd, J = 15.8, 6.9 Hz, 1H), 5.01-4.87 (m, 1H), 3.94 (t, ] = 6.9 Hz, 2H), 3.62
(t,] = 6.8 Hz, 2H), 2.06 (quint, ] = 6.4 Hz, 2H), 1.97 (quint, / = 6.8 Hz, 2H), 1.64 (d, ] = 7.0 Hz,
3H) ppm; 13C{1H} NMR (100 MHz, CDCl3) 6 = 191.7, 136.8, 130.4, 130.1, 128.5, 127.5, 126.4,
54.8, 50.5, 47.8, 26.0, 24.2, 19.8 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for CisH20NS2
278.1032; Found 278.1035.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4b):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N as eluent to give 4b (109.5 mg, 89%) as a yellow oil; IR (CHCl3)

X Q Vimax = 2966, 2874, 2833, 1607, 1511, 1459, 1431, 1330, 1299,
/©/\)\ 1219,1175,1162,1035,998,954,916, 851,818 cm-1; 1H NMR
MeO (500 MHz, CDCl3) 6 = 7.31 (d, ] = 8.6 Hz, 2H), 6.83 (d, ] = 8.6

Hz, 2H), 6.59 (d, ] = 15.8 Hz, 1H), 6.24 (dd, ] = 16.2, 6.8 Hz, 1H), 4.95-4.87 (m, 1H), 3.93 (t, ]
= 6.9 Hz, 2H), 3.79 (s, 3H), 3.61 (t, ] = 6.8 Hz, 2H), 2.05 (quint, J = 6.9 Hz, 2H), 1.96 (quint, ] =
6.7 Hz, 2H), 1.62 (d, ] = 7.0 Hz, 3H) ppm; 13C{1H} NMR (125 MHz, CDCl3) & = 191.8, 159.1,
129.9, 129.5, 127.7, 127.5, 113.9, 55.2, 54.7, 50.5, 48.0, 26.0, 24.2, 20.0 ppm; HRMS (ESI-
TOF) m/z: [M + H]* calcd for C16H22NOS2 308.1138; Found 308.1140.

(E)-4-(p-Tolyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4c):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4c (95.6 mg, 82%) as a colourless oil; IR (CHCI3)

AN Q vmax = 2976, 2874, 1512, 1460, 1432, 1330, 1250, 1182, 1162,

y 1020, 998, 954, 802, 755, 667, 512 cm'l; 1TH NMR (500 MHz,
e

CDCls) §=7.27 (d,] = 8.0 Hz, 2H), 7.10 (d, ] = 7.9 Hz, 2H), 6.62 (d,
J=16.0 Hz, 1H), 6.33 (dd, ] = 15.8, 6.9 Hz, 1H), 4.94-4.89 (m, 1H), 3.93 (t,] = 6.8 Hz, 2H), 3.61
(t,] = 6.9 Hz, 2H), 2.32 (s, 3H), 2.04 (quint, ] = 6.8 Hz, 2H), 1.95 (quint, ] = 6.9 Hz, 2H), 1.63
(d,] = 7.0 Hz, 3H) ppm; 13C{1H} NMR (125 MHz, CDCl3) § = 191.7, 137.3, 133.9, 130.3, 129.1,
128.9, 126.2, 54.7, 50.5, 47.9, 25.9, 24.2, 21.1, 19.9 ppm. HRMS (Q-TOF): m/z [M+H] * calcd
for C16H22NS2 292.1189; Found 292.1196.

(E)-4-(4-(tert-Butyl)phenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4d):

j\ The residue was purified using petroleum ether/EtOAc (9:1)

S NQ as eluent to give 4d (110.7 mg, 83%) as a yellow oil; IR (CHCI3)
vimax = 2952, 2925, 2854, 1632, 1599, 1513, 1462, 1421, 1377,
1363,1271,1110, 1000, 950, 895, 866, 820, 721, 645 cm-1; 1H
NMR (400 MHz, CDCI3) 6 = 7.35-7.31 (m, 4H), 6.64 (d, ] = 15.7

A



Hz, 1H), 6.35 (dd, ] = 16.1, 6.8 Hz, 1H), 4.99-4.88 (m, 1H), 3.94 (t, ] = 7.1 Hz, 2H), 3.62 (t, ] =
6.6 Hz, 2H), 2.05 (quint, ] = 6.8 Hz, 2H), 1.97 (quint, J = 7.0 Hz, 2H), 1.63 (d, ] = 6.9 Hz, 3H),
1.31 (s, 9H) ppm; 13C{1H} NMR (100 MHz, CDCls) 6 = 191.8, 150.6, 134.0, 130.2, 129.2, 126.1,
125.4,54.8,50.5, 47.9, 34.5, 31.2, 26.0, 24.2, 19.9 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd
for C1oH28NS2 334.1658; Found 334.1656.

(E)-4-(4-(Isopentyloxy)phenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4e):

S The residue was purified using petroleum ether/EtOAc

S)J\N (9:1) as eluent to give 4e (122.2 mg, 84%) as a yellow oil;

X Q IR (CHCl3) vmax = 3031, 2956, 2926, 2870, 1606, 1510,

/©/\)\ 1461, 1428,1248,1174,1163,1058,1021, 999, 954, 817,

o 733,697,525 cm-1; 1H NMR (400 MHz, CDCl3) 6 = 7.29 (d,

J=8.6 Hz, 2H), 6.8 (d, ] = 8.6 Hz, 2H), 6.59 (d, ] = 15.8 Hz, 1H), 6.24 (dd, ] = 16.4, 6.8 Hz, 1H),
4.97-4.86 (m, 1H), 4.01-3.89 (m, 4H), 3.61 (t, / = 7.0 Hz, 2H), 2.05 (quint, J = 6.9 Hz, 2H),
1.96 (quint, J = 6.7 Hz, 2H), 1.89-1.76 (m, 1H), 1.69-1.61 (m, 5H), 0.95 (d, J = 6.6 Hz, 6H)
ppm; 13C{1H} NMR (100 MHz, CDCl3) 6 =191.8,158.7,130.0, 129.3,127.6,127.5,114.5, 66.3,

54.7, 50.5, 48.0, 37.9, 26.0, 25.0, 24.2, 22.5, 20.0 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd
for C20H30NOS2 364.1764; Found 364.1765.

(E)-4-(4-Chlorophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4f):

S The residue was purified using petroleum ether/EtOAc (9:1) as
N eluent to give 4f (101 mg, 81%) as a yellow oil; IR (CHCI3): vmax
/@/\)\ Q = 2971, 2923, 2870, 1490, 1427, 1329, 1249, 1219, 1181, 1161,
1090, 1011, 998, 954, 857, 808, 772, 697 cm-1; 1H NMR (400

cl MHz, CDCl3): 6 = 7.33-7.22 (m, 4H), 6.60 (d, /] = 16.0 Hz, 1H),
6.35 (dd, J = 15.7, 6.7 Hz, 1H), 4.98-4.87 (m, 1H), 3.93 (t, ] = 7.0 Hz, 2H), 3.61 (t, ] = 6.9 Hz,
2H), 2.10-2.02 (m, 2H), 2.03-1.88 (m, 2H), 1.61 (d, / = 7.2 Hz, 3H) ppm; 13C{*H} NMR (100
MHz, CDCI3): 6 = 191.5, 135.3, 133.1, 130.9, 129.1, 128.6, 127.6, 54.8, 50.6, 47.6,

26.0, 24.2, 19.7 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for C1sH19CINS2 312.0642; Found:
312.0644.

(E)-4-(4-Bromophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4g):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S NQ eluent to give 4g (107 mg, 75%) as a yellow oil; IR (CHCI3) Vimax =

AN 3019, 2977, 2873, 1487, 1460, 1432, 1330, 1250, 1183, 1162,

1073, 1009, 953, 806, 668 cm1; 1H NMR (400 MHz, CDCl3) ¢ =

Br 7.41(d,J = 8.5 Hz, 2H), 7.23 (d, ] = 8.5 Hz, 2H), 6.58 (d, / = 15.9 Hz,

1H), 6.37 (dd, ] = 15.8, 6.8 Hz, 1H), 4.96-4.87 (m, 1H), 3.92 (t, ] = 6.8 Hz, 2H), 3.61 (t,/ = 6.8

Hz, 2H), 2.05 (quint, J = 7.1 Hz, 2H), 1.96 (quint, / = 7.1 Hz, 2H), 1.61 (d, / = 6.9 Hz, 3H) ppm;

13C{1H} NMR (100 MHz, CDCI3) § =191.5,135.8,131.6, 131.0, 129.1, 127.9, 121.2, 54.9, 50.6,

47.6, 26.0, 24.2, 19.7 ppm; HRMS (Q-TOF): m/z [M+H] + calcd for CisH19NS2Br 358.0116;
Found 358.0115.



(E)-4-(4-(Trifluoromethyl)phenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4h):

S The residue was purified using petroleum ether/EtOAc (9:1)
S)J\N as eluent to give 4h (105 mg, 76%) as a yellow oil; IR (CHCl3)
X Q vimax = 2970, 2925, 2873, 1645, 1615, 1461, 1432, 1326, 1163,
/©/\)\ 1122, 1068, 1016, 999, 954, 916, 864, 819, 761, 697, 596 cm-
F3C 1, 1H NMR (400 MHz, CDCl3) 6 = 7.54 (d, ] = 8.1 Hz, 2H), 7.46
(d,J=8.2 Hz, 2H), 6.68 (d, ] = 16.2 Hz, 1H), 6.47 (dd, ] = 16.1, 6.9 Hz, 1H), 5.02-4.91 (m, 1H),
3.93 (t,/ = 6.9 Hz, 2H), 3.62 (t,] = 6.9 Hz, 2H), 2.06 (quint, J = 6.5 Hz, 2H), 1.97 (quint, ] = 6.9
Hz, 2H), 1.63 (d, / = 7.1 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCl3) 6 = 191.3, 140.4, 133.1,
128.9, 126.5, 125.5 (125.47, 125.43, 125.39 and 125.36, q, Jc-r = 3.9 Hz), 54.9, 50.6, 47.5,
26.0, 24.2, 19.5 ppm; 1°F{1H} NMR (376 MHz, CDCl3): § = -62.5 ppm; HRMS (ESI-TOF) m/z:
[M + H]J* calcd for C16H19F3NS2 346.0906; Found 346.0909.

(E)-4-(3-Phenoxyphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4j):

S The residue was purified using petroleum ether/EtOAc (9:1) as
S)J\N eluent to give 4j (122.7 mg, 83%) as a yellow oil; IR (CHCl3): vmax =
Q 2970, 2870, 1577, 1487, 1428, 1330, 1246, 1215, 1182, 998, 958,
867,824, 772, 692 cm~1; 1H NMR (500 MHz, CDCl3): 6 =7.36 (t,] =
7.9 Hz, 2H), 7.28 (d, / = 8.9 Hz, 1H), 7.18-7.10 (m, 2H), 7.06 (s, 1H),
OPh 7.03 (d,J =8.3 Hz, 2H), 6.90 (dd,J = 7.9, 2.2 Hz, 1H), 6.63 (d,/ = 15.8
Hz, 1H), 6.38 (dd, J = 15.9, 6.9 Hz, 1H), 4.99-4.90 (m, 1H), 3.96 (t,/ = 7.1 Hz, 2H), 3.64 (t,] =
6.9 Hz, 2H), 2.13-2.05 (m, 2H), 2.03-1.96 (m, 2H), 1.64 (d, ] = 6.9 Hz, 3H) ppm; 13C{1H} NMR
(125 MHz, CDCl3): 6=191.6, 157.3, 157.2,138.8, 131.0, 129.8, 129.76, 129.7, 123.1,
121.6, 118.7, 118.1, 116.8, 54.8, 50.6, 47.7, 26.0, 24.2, 19.8 ppm; HRMS (Q-TOF)
m/z: [M + H]* Calcd for C21H24NOS2 370.1294; Found: 370.1294.

(E)-4-(m-Tolyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4k):

S The residue was purified using petroleum ether/EtOAc (9:1) as

SJ\NQ eluent to give 4k (89.8 mg, 77%) as a yellow oil; IR (CHCI3) Vimax =

3023, 2970, 2923, 2871, 1603, 1583, 1459, 1427, 1373, 1337, 1329,

1249,1219,1182,1162,1020,998,954,916, 866, 826,778,695,511,

461 cm-1;1H NMR (400 MHz, CDCl3) 6 = 7.23-7.15 (m, 3H), 7.07-7.00

(m, 1H), 6.63 (d, /] = 15.9 Hz, 1H), 6.37 (dd, J = 16.0, 6.9 Hz, 1H),

4.98-4.89 (m, 1H), 3.94 (t, ] = 6.9 Hz, 2H), 3.62 (t, ] = 6.7 Hz, 2H), 2.33 (s, 3H), 2.05 (quint, J

= 6.8 Hz, 2H), 1.97 (quint, / = 7.1 Hz, 2H), 1.63 (d, / = 6.9 Hz, 3H) ppm; 13C{1H} NMR (100

MHz, CDCl3) 6 =191.8, 138.0, 136.7, 130.5, 129.8, 128.4, 128.3,127.1, 123.6, 54.8, 50.6, 47.9,

26.0, 24.2, 21.3, 19.9 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22NS2 292.1189;
Found 292.1192.

Me



(E)-4-(3-Chlorophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (41):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 41 (83.6 mg, 67%) as a colourless oil; IR (CHCl3) vimax =

Q 2976, 2927, 2875, 1594, 1461, 1433, 1331, 1250, 1183, 1162, 998,

954, 687, 668 cm1; 1H NMR (500 MHz, CDCI3) 6 =7.36 (s, 1H), 7.24-

7.20 (m, 2H), 7.18-7.16 (m, 1H), 6.59 (d, /] = 16.0 Hz, 1H), 6.38 (dd, J

=15.8, 6.8 Hz, 1H), 4.96-4.91 (m, 1H), 3.93 (t,]/ = 6.9 Hz, 2H), 3.62 (t,

J =6.9 Hz, 2H), 2.06 (quint, /] = 6.8 Hz, 2H), 1.97 (quint, / = 6.8 Hz, 2H), 1.61 (d, / = 7.1 Hz, 3H)

ppm; 13C{1H} NMR (100 MHz, CDCI3) 6 = 191.4, 138.8, 134.4, 131.8, 129.7, 129.0, 127.4,

126.3, 124.7, 54.9, 50.6, 47.6, 26.0, 24.2, 19.6 ppm; HRMS (Q-TOF): m/z [M+H] * calcd for
C1sH19CINS2 312.0643; Found 312.0642.

Cl

(E)-4-(3-Bromophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4m):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4m (102.6 mg, 72%) as a yellow oil; IR (CHCI3) viax =

Q 2970, 2924, 2870, 1590, 1561, 1431, 1372,1329, 1249, 1219, 1182,

1162,995,954, 914, 866,826,776,731,687,510,461 cm-1; 1TH NMR

(400 MHz, CDCI3) 6 = 7.53 (t, ] = 1.7 Hz, 1H), 7.36-7.26 (m, 2H),

7.19-7.11 (t, ] = 7.9 Hz, 1H), 6.58 (d, ] = 15.9 Hz, 1H), 6.39 (dd, J =

15.9, 6.8 Hz, 1H), 4.99-4.90 (m, 1H), 3.93 (t, J = 6.8 Hz, 2H), 3.62 (t, / = 7.0 Hz, 2H), 2.05

(quint, J = 6.6 Hz, 2H), 1.96 (quint, / = 6.9 Hz, 2H), 1.62 (d, / = 7.0 Hz, 3H) ppm; 13C{1H} NMR

(100 MHz, CDCI3) 6=191.1,138.9,131.7,130.1, 129.9, 129.0, 128.7, 125.0, 122.5, 54.7, 50.4,

47.4,25.9, 24.1, 19.5 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH19BrNS2 356.0137;
Found 356.0142.

Br

(E)-4-(o-Tolyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (40):

S The residue was purified using petroleum ether/EtOAc (9:1) as

s N eluent to give 40 (84 mg, 72%) as a yellow oil; IR (CHCI3) Vmax =

X 2922, 2851, 1460, 1430, 1337, 1249, 1218, 1183, 1162, 1000, 955,
(;(\)\ 913, 867, 825, 696 cm-1; 1TH NMR (500 MHz, CDCl3) 6§ =7.43 (t, ] =

2.4 Hz, 1H), 7.17-7.11 (m, 3H), 6.88 (d, ] = 15.8 Hz, 1H), 6.22 (dd, ]
=15.7, 7.2 Hz, 1H), 4.97-4.89 (m, 1H), 3.94 (t, ] = 7.1 Hz, 2H), 3.62 (t, ] = 6.9 Hz, 2H), 2.35 (s,
3H), 2.06 (quint, J = 6.9 Hz, 2H), 1.97 (quint, J = 6.6 Hz, 2H), 1.64 (d, J = 7.0 Hz, 3H) ppm;
13C{1H} NMR (125 MHz, CDCl3) & = 191.7, 135.9, 135.5, 131.3, 130.2, 128.5, 127.4, 126.0,
125.6, 54.8, 50.6, 48.2, 26.0, 24.2, 20.1, 19.8 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for
Ci6H22NS2 292.1189; Found 292.1195.



(E)-4-(2-Methoxyphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4p):

S The residue was purified using petroleum ether/EtOAc (9:1) as
S)J\N eluent to give 4p (101 mg, 82%) as a yellow oil; IR (CHCI3) Vimax =

SN 3019, 2977, 1598, 1488, 1463, 1434, 1330, 1247, 1183, 1162, 1028,
953, 668 cm-1; 1H NMR (500 MHz, CDCl3) 6 =7.42 (dd, /= 7.6, 1.4 Hz,

OMe 1H),7.19 (t,] = 7.2 Hz, 1H), 6.98 (d, ] = 16.3 Hz, 1H), 6.89 (t,/ = 7.5 Hz,

1H), 6.84 (d, ]/ = 8.2 Hz, 1H), 6.42 (dd, ] = 16.1, 6.8 Hz, 1H), 4.98-4.90 (m, 1H), 3.92 (t,/= 7.0
Hz, 2H), 3.82 (s, 3H), 3.60 (t, / = 7.0 Hz, 2H), 2.02 (quint, J = 6.8 Hz, 2H), 1.94 (quint, /] = 6.9
Hz, 2H), 1.65 (d, J = 7.0 Hz, 3H) ppm; 13C{*H} NMR (125 MHz, CDCI3) § = 191.7, 156.5, 130.1,
128.5, 126.6, 125.6, 125.1, 120.4, 110.7, 55.3, 54.6, 50.4, 48.2, 25.9, 24.1, 19.8 ppm. HRMS
(Q-TOF): m/z [M+H] * calcd for C16H220S2N 308.1137; Found 308.1144.

(E)-4-(2-Chlorophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4q):

S The residue was purified using petroleum ether/EtOAc (9:1) as

)J\ eluent to give 4q (99.8 mg, 80%) as a yellow oil; IR (CHCI3): vmax =

S NQ 2923,2870,1641, 1590, 1461, 1427,1372,1329,1249,1219, 1182,
(:(\)\ 1161, 1047, 1034, 998, 954, 916, 865, 826, 771, 751, 698 cm-L; 'H
o NMR (500 MHz, CDCls): 6 = 7.53 (dd, ] = 7.7, 1.7 Hz, 1H), 7.33 (dd, J
=7.7,1.4 Hz, 1H), 7.22-7.12 (m, 2H), 7.02 (dd, ] = 16.0, 1.0 Hz, 1H),

6.40 (dd, J = 15.9, 6.4 Hz, 1H), 5.01-4.91 (m, 1H), 3.94 (t,] = 7.1 Hz, 2H), 3.63 (t,] = 6.8 Hz,
2H), 2.11-2.02 (m, 2H), 2.01-1.94 (m, 2H), 1.66 (d, J = 7.0 Hz, 3H) ppm; 13C{*H} NMR (125
MHz, CDCI3): 6=191.5, 135.0, 133.1, 132.9, 129.6, 128.5, 126.8, 126.7, 126.5, 54.9,

50.6, 47.7, 26.0, 24.2, 19.5 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for CisH1oCINS:
312.0642; Found: 312.0640.

(E)-4-(2-Fluorophenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4r):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\NQ eluent to give 4r (76.8 mg, 65%) as a yellow oil; IR (CHCl3) Vmax =

X 2969, 2925, 2870, 1487, 1454, 1431, 1330, 1249, 1230, 1182, 1162,

©f\)\ 1090, 999, 954, 916, 867, 827, 797, 696 cm-1; TH NMR (400 MHz,

F CDCl3) 6= 7.49-7.40 (m, 1H), 7.23-7.13 (m, 1H), 7.12-6.97 (m, 2H),

6.80 (d,/ = 16.2 Hz, 1H), 6.48 (dd, ] = 16.4, 6.9 Hz, 1H), 5.02—4.89 (m, 1H), 3.94 (t,/ = 6.7 Hz,

2H), 3.62 (t,] = 6.9 Hz, 2H), 2.06 (quint, / = 6.8 Hz, 2H), 1.97 (quint, / = 6.4 Hz, 2H), 1.64 (d, ]

= 6.9 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCl3) 6 =191.6,161.4 and 159.0 (d, Jc-r = 248.6

Hz), 132.7 and 132.65 (d, Jc-r = 5.0 Hz), 128.8 and 128.7 (d, Jc-r = 8.1 Hz), 127.4 and 127.3

(d,Je-r=3.7 Hz), 124.7 and 124.6 (d, Jc-r = 11.5 Hz), 124.0 and 123.98 (d, Jc-r = 3.6 Hz), 122.8

and 122.77 (d, Je-r = 3.8 Hz), 115.8 and 115.5 (d, Jc-r = 22.4 Hz), 54.8, 50.6, 48.0, 26.0, 24.2,

19.6 ppm; 1°F{1H} NMR (376 MHz, CDCl3): 6 = -117.9 ppm; HRMS (ESI-TOF) m/z: [M + H]*
calcd for C1sH19FNS2 296.0938; Found 296.0944.
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(E)-4-(2-Bromo-4-methylphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4s):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4s (115.6 mg, 78%) as a pale yellow oil; IR (CHCl3)

XN Q vmax = 2969, 2921, 2869, 1602, 1485, 1458, 1430, 1373, 1337,

y . 1329, 1249, 1182, 1162, 1055, 1038, 1020, 998, 954, 868, 811,
e r

696, 672 cm-1; 1H NMR (400 MHz, CDCl3) & = 7.42—7.33 (m, 2H),
7.04 (d,] = 8.0 Hz, 1H), 6.94 (d, ] = 15.8 Hz, 1H), 6.31 (dd, ] = 16.0, 6.5 Hz, 1H), 5.00—4.90 (m,
1H), 3.94 (t, ] = 6.9 Hz, 2H), 3.62 (t, ] = 6.8 Hz, 2H), 2.29 (s, 3H), 2.06 (quint, ] = 6.6 Hz, 2H),
1.97 (quint, J = 6.7 Hz, 2H), 1.65 (d, ] = 7.0 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCl3) § =
191.6,139.0, 133.7, 133.2, 132.0, 129.0, 128.3, 126.6, 123.5, 54.8, 50.6, 47.7, 26.0, 24.2, 20.7,
19.6 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H21BrNSz 370.0294; Found 370.0298.

(E)-4-(2,5-Dimethoxyphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4t):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N as eluent to give 4t (110.7 mg, 82%) as a yellow oil; IR (CHCl3)

MeO X Q vmax = 2952, 2871, 2832, 1605, 1581, 1492, 1431, 1372, 1329,
\©\/\)\ 1284, 1248, 1180, 1162, 1130, 1107, 1046, 1023, 998, 954,
OMe 971,954,916, 867,838,828,802,716,697,665,596,553,512

cm-1; 1H NMR (400 MHz, CDCI3) 6 = 6.98 (d, J = 2.8 Hz, 1H), 6.97-6.92 (m, 1H), 6.80—-6.72 (m,
2H), 6.39 (dd, J = 16.1, 6.8 Hz, 1H), 4.99-4.89 (m, 1H), 3.93 (t, / = 6.9 Hz, 2H), 3.79 (s, 3H),
3.76 (s, 3H), 3.61 (t, /] = 6.8 Hz, 2H), 2.05 (quint, J = 6.6 Hz, 2H), 1.95 (quint, /] = 7.0 Hz, 2H),
1.64 (d, ] = 6.9 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCI3) § = 191.8, 153.6, 151.1, 130.6,
126.6, 125.0, 113.6, 112.2, 111.9, 56.2, 55.7, 54.7, 50.5, 48.2, 26.0, 24.2, 19.9 ppm; HRMS
(ESI-TOF) m/z: [M + H]* calcd for C17H24N02S2 338.1243; Found 338.1244.

(E)-4-(3,4-Dimethoxyphenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4u):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4u (109.3 mg, 81%) as a colorless oil; IR (CHCl3)

MeO X Q vmax = 3019, 2977, 1513, 1463, 1433, 1264, 1161, 1141, 1026,

oo 97,954, 668 cm'1; 1H NMR (500 MHz, CDClI3) 6 = 6.89-6.85 (m,
e

2H), 6.75 (d, ] = 8.0 Hz, 1H), 6.55 (d, ] = 15.9 Hz, 1H), 6.21 (dd, ]
=15.8, 6.9 Hz, 1H), 4.92-4.87 (m, 1H), 3.87 (t,] = 7.0 Hz, 2H), 3.84 (s, 3H), 3.81 (s, 3H), 3.60-
3.53 (m, 2H), 1.99 (quint, J = 4.8 Hz, 2H), 1.90 (quint, / = 4.8 Hz, 2H), 1.59 (d, / = 6.9 Hz, 3H)
ppm; 13C{1H} NMR (125 MHz, CDCl3) & = 191.4, 148.7, 148.5, 129.9, 129.6, 127.8, 119.4,
110.8, 108.5, 55.7, 55.6, 54.6, 50.3, 47.7, 25.8, 24.0, 19.8 ppm. HRMS (Q-TOF): m/z [M+H] *
calcd for C17H24N02S2 338.1243; Found 338.1249.

(E)-4-(4-(Allyloxy)phenyl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4v):

P The residue was purified using petroleum ether/EtOAc (9:1)

S NQ as eluent to give 4v (97.4 mg, 73%) as a yellow oil; IR (CHCl3)

/@M vimax = 3032, 2972, 2922,2870,1646,1606,1575, 1508, 1428,
X0 1371, 1329, 1298, 1247, 1175, 1162, 1107, 1053, 1020, 997,
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954, 916, 851, 817, 732, 697, 646, 530 cm-1; 1H NMR (400 MHz, CDCl3) § = 7.28 (d, /= 8.8
Hz, 2H), 6.83 (d, ] = 8.7 Hz, 2H), 6.58 (d, / = 15.8 Hz, 1H), 6.24 (dd, J = 15.9, 6.9 Hz, 1H),
6.08-5.96 (m, 1H), 5.38 (dd, / = 5.3, 1.5 Hz, 1H), 5.25 (dd, J = 5.2, 1.1 Hz, 1H), 4.95-4.86 (m,
1H), 4.49 (d,J = 5.2 Hz, 2H), 3.89 (t,/ = 6.9 Hz, 2H), 3.58 (t, ] = 6.7 Hz, 2H), 2.00 (quint, ] = 6.7
Hz, 2H), 1.92 (quint, / = 6.8 Hz, 2H), 1.61 (d, / = 7.0 Hz, 3H) ppm; 3C{1H} NMR (100 MHz,
CDCl3) 6=191.4,157.9,132.9,129.7,129.5,127.6,127.3,117.4,114.5, 68.5, 54.5, 50.3, 47.7,
25.8, 24.0, 19.8 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH24NOS2 334.1295; Found
334.1305.

(E)-4-(Thiophen-2-yl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4w):

S The residue was purified using petroleum ether/EtOAc (9:1) as

S)J\N eluent to give 4w (81.6 mg, 72%) as a colourless oil; IR (CHCI3) vnax

& Q = 2962, 2871, 1433, 1330, 1163, 1041, 998, 954, 851, 699, 667 cm-

@/\)\ 1,1H NMR (400 MHz, CDCl3) 6 =7.13 (dd, J = 6.0, 1.5 Hz, 1H), 6.96-

6.91 (m, 2H), 6.78 (d, / = 15.8 Hz, 1H), 6.19 (dd, J = 15.7, 7.0 Hz, 1H),

4.95-4.86 (m, 1H), 3.92 (t, / = 6.9 Hz, 2H), 3.61 (t, ] = 6.9 Hz, 2H), 2.05 (quint, J = 6.8 Hz, 2H),

1.96 (quint, / = 7.2 Hz, 2H), 1.60 (d, J = 7.0 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCI3) 6 =

191.6, 142.0, 129.7,127.3, 125.7, 124.1, 123.8, 54.8, 50.5, 47.8, 26.0, 24.2, 19.8 ppm. HRMS
(Q-TOF): m/z [M+H] * calcd for C13H18NS3 284.0596; Found 284.0601.

(E)-4-(Naphthalen-2-yl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4x):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N as eluent to give 4x (104.8 mg, 80%) as a pale yellow oil; IR

X Q (CHCI3) vmax = 3042, 2968, 2922, 2870, 1590, 1508, 1459,

1429, 1329, 1281, 1249, 1219, 1182, 1162, 1036, 1012, 998,
954,916, 865, 825,796,776,697,557 cm~1; 1H NMR (400 MHz,

CDCl3) 6=8.15(d,/=8.2 Hz, 1H), 7.84 (d, /= 7.7 Hz, 1H), 7.76 (d, ] = 8.0 Hz, 1H), 7.59 (d, ] =
7.1 Hz, 1H), 7.55-7.40 (m, 4H), 6.38 (dd, J = 15.7, 7.0 Hz, 1H), 5.11-5.00 (m, 1H), 3.95 (t,J =
6.8 Hz, 2H), 3.64 (t, ] = 6.9 Hz, 2H), 2.06 (quint, J = 6.6 Hz, 2H), 1.97 (quint, J = 6.7 Hz, 2H),
1.73 (d, / = 7.0 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCI3) 6 = 191.7, 134.6, 133.5, 133.3,

131.2,128.4,127.8,126.0, 125.7, 125.5, 123.9, 123.8, 54.8, 50.6, 48.2, 26.0, 24.2, 20.0 ppm;
HRMS (ESI-TOF) m/z: [M + H]* calcd for C19H22NS2 328.1189; Found 328.1183.

(E)-4-(6-Methoxynaphthalen-2-yl)but-3-en-2-yl pyrrolidine-1-carbodithioate (4y):

S The residue was purified using petroleum ether/EtOAc

S)J\N (9:1) as eluent to give 4y (121.6 mg, 85%) as a yellow
S Q semi-solid; IR (CHCI3): vmax = 2968, 2870, 1657, 1629,

OO 1601, 1546, 1502, 1482, 1460, 1427, 1391, 1338, 12609,
MeO 1244, 1218, 1162, 1120, 1030, 998, 953, 855, 810, 772,

674 cm-1; TH NMR (400 MHz, CDCls): § = 7.72—7.66 (m, 3H), 7.59 (d, ] = 8.7 Hz, 1H), 7.20-7.08
(m, 2H), 6.81 (d, ] = 16.1 Hz, 1H), 6.50 (dd, J = 15.9, 6.9 Hz, 1H), 5.09-4.96 (m, 1H), 3.96 (t, ]
= 6.8 Hz, 2H), 3.91 (s, 3H), 3.67-3.57 (m, 2H), 2.10-1.88 (m, 4H), 1.71 (d, J = 7.1 Hz, 3H)
ppm; 3C{1H} NMR (100 MHz, CDCl3): § = 191.5, 157.5, 133.9, 132.0, 130.4, 129.3,
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129.2, 128.8, 126.8, 126.0, 123.9, 118.7, 105.6, 55.1, 54.6, 50.4, 47.8, 25.8, 24.0,
19.8 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for C20H24NOS2 358.1294; Found: 358.1292.

(E)-4-(3-((Pyrrolidine-1-carbonothioyl)thio)but-1-en-1-yl)phenyl 5-(2,5-
dimethylphenoxy)-2,2-dimethylpentanoate (4z):

S The residue was purified using

Me o) /©/\)\3)J\NQ petroleum ether/EtOAc (85:15) as
Me/@iowo eluent to give 4z (176.7 mg, 84%) as a
yellow oil; IR (CHCI3) vimax = 2924, 2871,

1750,1614,1585,1507,1431, 1330, 1264, 1199, 1164, 1113, 1047,998,954, 913, 866, 803,
733,531 cm-1; TH NMR (400 MHz, CDCl3) 6 =7.36 (d, /= 8.7 Hz, 2H), 7.00 (d, /] = 7.4 Hz, 1H),
6.97 (d,] = 8.7 Hz, 2H), 6.69-6.61 (m, 3H), 6.33 (dd, / = 16.3, 6.8 Hz, 1H), 4.99-4.89 (m, 1H),
4.01-3.97 (m, 2H), 3.94 (t, ] = 6.9 Hz, 2H), 3.63 (t, / = 6.5 Hz, 2H), 2.31 (s, 3H), 2.17 (s, 3H),
2.06 (quint, J = 6.7 Hz, 2H), 1.97 (quint, J = 7.0 Hz, 2H), 1.90-1.85 (m, 4H), 1.63 (d, /] = 6.9 Hz,
3H), 1.36 (s, 6H) ppm; 13C{'H} NMR (100 MHz, CDCI3) 6 = 191.7, 176.3, 156.9, 150.4, 136.4,
134.5, 130.3, 130.28, 129.5, 127.3, 123.6, 121.6, 120.7, 112.0, 67.8, 54.8, 50.6, 47.8, 42.4,

37.1, 26.0, 25.2, 25.1, 24.2, 21.4, 19.8, 15.8 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for
C30H40NO3S2 526.2445; Found 526.2440.

(E)-Dodec-3-en-2-yl pyrrolidine-1-carbodithioate (4aa):

S The residue was purified using petroleum ether/EtOAc (9:1) as
S)J\N eluent to give 4aa (99.1 mg, 79%) as a colorless oil; IR (CHCI3) Vimax
\Mg\ﬂw\)\ Q = 2925, 2854, 1460, 1430,1338,1250,1219,1183,1163, 1006, 955,
908, 868,826,733, 648 cm1; (Datafor E/Z=2:1) 1H NMR (400 MHz,
CDCl3) 6 = 5.72-5.55 (m, 2H), 5.48-5.36 (m, 1H), 4.65 (quint, J = 6.7 Hz, 1H), 4.57 (q,/ = 6.5
Hz, 0.5H, minor isomer), 3.89 (t, /] = 6.9 Hz, 3H), 3.58 (t, /] = 6.9 Hz, 3H), 2.01 (q, / = 7.1 Hz,
4H), 1.94 (q,J = 7.1 Hz, 4H), 1.67 (d, ] = 7.0 Hz, 2H, minor isomer), 1.48 (d, / = 6.8 Hz, 3H),
1.39-1.30 (m, 3H), 1.29-1.22 (m, 16H), 0.85 (t, / = 7.1 Hz, 4H) ppm; 13C{*H} NMR (100 MHz,
CDCl3) 6 =192.1,192.07, 132.2, 130.3, 129.7, 127.6, 54.6, 54.58, 53.0, 50.4, 47.6, 34.7, 32.3,
31.8,29.4,29.3,29.29,29.2, 29.1, 29.0, 27.1, 25.9, 24.1, 22.6, 20.1, 17.9, 14.0 ppm; HRMS (Q-
TOF): m/z [M+H] * calcd for C17H32NS2 314.1971; Found 314.1978.

(E)-Heptadec-3-en-2-yl pyrrolidine-1-carbodithioate (4ab):

S The residue was purified using petroleum ether/EtOAc (9:1) as
eluent to give 4ab (141.2 mg, 92%) as a yellow oil; IR (CHCI3):

0

= 2990, 2940, 2860, 1591, 1489, 1430, 1340, 1280, 1246
\ Vmax ) ) ) ) ) ) ) ) )
\M%\wf\)\

1190, 1185, 1083,1010,972, 950, 881, 850 cm-1. (Data for E/Z =
2:1) 'H NMR (500 MHz, CDCI3): 6 = 5.81-5.67 (m, 1H), 5.59 (dd, J = 15.2, 6.8 Hz, 1H),
5.50-5.34 (m, 1H), 4.67 (quint, J = 13.8, 6.8 Hz, 1H), 4.58 (q, / = 14.9, 8.1 Hz, 0.5H, minor
isomer), 3.91 (t,/ = 6.9 Hz, 3H), 3.59 (t,/ = 6.6 Hz, 3H), 2.07-1.98 (m, 6H), 1.97-1.91 (m, 4H),
1.68 (d, / = 5.2 Hz, 2H, minor isomer), 1.49 (d, J = 7.0 Hz, 3H), 1.25-1.22 (m, 30H), 0.86 (t, J
= 6.7 Hz, 5H) ppm. 133C{1H} NMR (125 MHz, CDCl3): & = 192.2, 192.1, 132.2, 130.3, 129.8,

13



127.6,54.7,54.6,53.0,50.4, 47.6, 34.7, 32.4, 31.9, 29.6, 29.59, 29.5, 29.48, 29.45, 29.4, 29.3,
29.29, 29.1,29.08, 27.1, 26.0, 24.2, 22.6, 20.2, 17.9, 14.1 ppm. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C22H42NS2 384.2753; Found: 384.2755.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl piperidine-1-carbodithioate (4ac):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N as eluent to give 4ac (78.4 mg, 61%) as a yellow oil; IR

X Q (CHCI3) wmax = 3031, 2994, 2935, 2857, 2835, 1606, 1576,
/©/\)\ 1511,1473,1455,1425,1299, 1244,1227,1175,1132,1113,
MeO 1033, 1017, 973, 892, 852, 816, 763, 665, 603 cm-1; 1H NMR
(400 MHz, CDCl3) § = 7.33-7.28 (m, 2H), 6.86-6.81 (m, 2H), 6.66—6.56 (m, 1H), 6.25 (dd, ] =
16.2, 6.9 Hz, 1H), 4.95-4.86 (m, 1H), 4.39-4.16 (m, 2H), 3.96-3.81 (m, 2H), 3.79 (s, 3H),
1.75-1.64 (m, 6H), 1.62 (d, / = 6.9 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCIs3) § = 194.6,

159.2, 130.0, 129.6, 127.8, 127.6, 113.9, 55.2, 52.6, 51.3, 48.8, 25.9, 25.4, 24.3, 19.9 ppm;
HRMS (ESI-TOF) m/z: [M + H]* calcd for C17H24NOS2 322.1295; Found 322.1301.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl 4-phenylpiperidine-1-carbodithioate (4ad):

S The residue was purified using petroleum ether/EtOAc

S)J\N (9:1) as eluent to give 4ad (98.6 mg, 62%) as a yellow oil;

S O\ IR (CHCI3): vmax = 3027, 2920, 1606, 1576, 1509, 1493,
/©/\)\ Ph 1471, 1442, 1421, 1361, 1297, 1248, 1208, 1172, 1102,
MeO 1031, 985, 964, 920, 903, 850, 816, 757, 699, 664 cm™1;
IH NMR (500 MHz, CDCl3): § = 7.41-7.31 (m, 4H), 7.30-7.20 (m, 3H), 6.89 (d, ] = 8.8 Hz, 2H),
6.67 (d, /= 15.9 Hz, 1H), 6.32 (dd, J = 15.9, 7.0 Hz, 1H), 5.83 (s, 1H), 5.03—-4.92 (m, 1H), 4.83
(s,1H), 3.84 (s, 3H), 3.36—-3.06 (m, 2H), 2.97-2.85 (m, 1H), 2.00 (d, /= 12.4 Hz, 2H), 1.94-1.76
(m, 2H), 1.71 (d, ] = 7.0 Hz, 3H) ppm; 13C{1H} NMR (125 MHz, CDCl3): § = 195.1, 159.1,
144.3,130.0, 129.5, 128.5, 127.5,126.7,126.6, 113.9, 55.2, 51.9, 50.5, 49.0, 42.6,

33.2,32.7, 19.9 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for C23H2sNOS2 398.1607; Found:
398.1609.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl morpholine-4-carbodithioate (4ae):

S The residue was purified using petroleum ether/EtOAc (9:1)

s N/\ as eluent to give 4ae (75 mg, 58%) as a colorless oil; IR

X K/o (CHCl3) vmax = 2963, 2924, 2856, 1606, 1576, 1511, 1461,
/©/\)\ 1418, 1300, 1268, 1249, 1227,1212, 1175, 1114, 1031, 990,
MeO 971,909, 853, 818, 766 cm-1; 1H NMR (400 MHz, CDCI3) 6 =
7.36-7.27 (m, 2H), 6.90-6.78 (m, 2H), 6.60 (d, ] = 15.5 Hz, 1H), 6.22 (dd, ] = 16.0, 7.0 Hz, 1H),
4,97-4.87 (m, 1H), 4.47-4.15 (m, 2H), 4.15-3.87 (m, 2H), 3.80 (s, 3H), 3.78-3.69 (m, 4H),
1.63 (d, / = 7.0 Hz, 3H) ppm; 13C{*H} NMR (100 MHz, CDCI3) 6§ = 196.6, 159.3, 130.4, 129.4,

127.6,127.3, 113.9, 66.2 (2C), 55.3, 50.6 (2C), 48.8, 19.9 ppm; HRMS (ESI-TOF) m/z: [M +
H]* calcd for C16H22N02S2 324.1087; Found 324.1081.
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(E)-4-(4-Methoxyphenyl)but-3-en-2-yl thiomorpholine-4-carbodithioate (4af):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N/\ as eluent to give 4af (89.6 mg, 66%) as a yellow oil; IR

X K/S (CHCI3) vmax = 3030, 2959, 2914, 2833, 1606, 1576, 1510,

/©/\)\ 1464, 1434, 1411, 1356, 1282, 1247, 1213, 1189, 1175,

MeO 1143, 1032, 999, 969, 949, 935, 851,817, 661 cm-1; 1TH NMR

(400 MHz, CDCl3) 6 =7.31 (d, /= 8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H), 6.60 (d, /= 16.0 Hz, 1H),

6.23 (dd,/=16.4, 6.9 Hz, 1H), 4.96-4.83 (m, 1H), 4.77-4.42 (m, 2H), 4.41-4.06 (m, 2H), 3.79

(s, 3H), 2.84-2.61 (m, 4H), 1.63 (d, ] = 6.9 Hz, 3H) ppm; 13C{*H} NMR (100 MHz, CDCI3) 6 =

195.8, 159.2, 130.3, 129.4, 127.5, 127.2, 113.9, 55.2, 53.9, 53.2, 49.0, 27.1 (2C), 19.8 ppm;
HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22NOS3 340.0859; Found 340.0864.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl(4-methoxybenzyl) (methyl) carbamodithioate
(4ag):
S The residue was purified using petroleum
S)J\N ether/EtOAc (9:1) as eluent to give 4ag (116.3 mg,
S | /\©\ 75%) as a yellow oil; IR (CHCI3): vmax = 2928, 2834,
/©/\)\ OMe 1606, 1509, 1476, 1439, 1381, 1349, 1299, 1242,
MeO 1173, 1107, 1030, 967, 845, 809, 751, 665, 638,
606, 558, 529 cm~1; 1H NMR (400 MHz, CDCls): § = 7.33 (d, J = 8.2 Hz, 2H), 7.24 (s, 1H), 7.15
(d, J = 7.3 Hz, 1H), 6.91-6.80 (m, 4H), 6.63 (d, J = 15.8 Hz ,1H), 6.35-6.20 (m, 1H), 5.30 (s,
1H), 4.98-4.86 (m, 2H), 3.80 (s, 3H), 3.79 (s, 3H), 3.43 (s, 1H), 3.21 (s, 2H), 1.66 (d,/ = 6.8 Hz
,3H) ppm; 13C{1H} NMR (100 MHz, CDCI3): §=197.4, 196.4, 159.2, 130.5, 130.1, 129.5,
129.2,128.5,127.7,127.6,126.7, 114.2, 114.0, 113.9, 58.5, 57.1, 55.2, 49.5, 49.4,

42.7,38.5, 19.8 ppm; HRMS (Q-TOF) m/z: [M + H]* Calcd for C21H26NO2S2 388.1400; Found:
388.1401.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl dibenzylcarbamodithioate (4ah):

S The residue was purified using petroleum ether/EtOAc (9:1)

s” >N""pn  as eluent to give 4ah (119.7 mg, 69%) as a colorless oil; IR

J@M N, (CHCI3) viax = 3016, 2932, 1664, 1606, 1511, 1495, 1453,
1412, 1358, 1247, 1175, 1149, 1078, 1030, 967, 849, 817,

Me© 699, 667 cm-1; 1H NMR (500 MHz, CDCl3) 6 = 7.37-7.31 (m,
10H), 7.25-7.22 (m, 2H), 6.89 (d, ] = 8.6 Hz, 2H), 6.68 (d, ] = 15.9 Hz, 1H), 6.31 (dd, ] = 15.9,
7.0 Hz, 1H), 5.36 (s, 2H), 5.05-5.00 (m, 1H), 4.94 (s, 2H), 3.83 (s, 3H), 1.72 (d, /] = 6.9 Hz, 3H)
ppm; 13C{1H} NMR (125 MHz, CDCl3) & = 198.6, 159.2, 135.5, 134.6, 130.2, 129.4, 128.8,

128.6,127.8,127.6,127.3,127.0,113.9,55.7,55.2, 53.9, 49.9, 19.8 ppm. HRMS (Q-TOF): m/z
[M+H] * calcd for C26H28NS20 434.1607 Found 434.1607.
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(E)-4-(4-Methoxyphenyl)but-3-en-2-yl(2-chlorobenzyl) (methyl)carbamodithioate
(4ai):

S The residue was purified using petroleum ether/EtOAc

S)J\N (9:1) as eluent to give 4ai (112.9 mg, 72%) as a yellow

S | oil; IR (CHCI3): vmax = 2926, 2834, 1691, 1679, 1641,
/©/\)\ cl 1606, 1573, 1546, 1510, 1477, 1442, 1380, 1344, 1271,
MeO 1248,1220,1174,1104, 1049, 1038,976,851,771 cm™1;

1H NMR (400 MHz, CDCl3): § = 7.45-7.00 (m, 6H), 6.94-6.78 (m, 2H), 6.73-6.53 (m, 1H),
6.41-6.12 (m, 1H), 5.48 (s, 1H), 5.09 (s, 1H), 5.00—4.78 (m, 1H), 3.80 (s, 3H), 3.51 (s, 1H),
3.28 (s, 2H), 1.74-1.56 (m, 3H) ppm; 13C{1H} NMR (100 MHz, CDCI3): § = 198.2, 197.6,
159.2,133.1,132.9,132.6, 132.2, 130.2, 129.6, 129.4, 128.9, 128.7, 128.1, 127.5,
127.3,127.1, 113.9, 56.5, 55.2, 49.6, 43.4, 39.2, 19.8 ppm; HRMS (Q-TOF) m/z: [M +
H]* Calcd for C20H23CINOS2 392.0905; Found: 392.0902.

(E)-4-(4-Methoxyphenyl)but-3-en-2-yl diethylcarbamodithioate (4aj):

S The residue was purified using petroleum ether/EtOAc (9:1)

S)J\N/\ as eluent to give 4aj (76.8 mg, 62%) as a colorless oil; IR

X K (CHCI3) vmax = 3031, 2975, 2932, 2871, 2834, 1607, 1577,
/©/\)\ 1510, 1485,1460, 1441, 1416,1378, 1355, 1300, 1368, 1250,
MeO 1208, 1175, 1142, 1068, 1034, 980, 917, 851, 831, 817, 768,
663,567 cm~1; 1TH NMR (400 MHz, CDCl3) 6 = 7.31 (d, ] = 8.7 Hz, 2H), 6.83 (d, ] = 8.6 Hz, 2H),
6.66—6.55 (m, 1H), 6.26 (dd, J = 15.7, 6.8 Hz, 1H), 4.93-4.84 (m, 1H), 4.02 (q,/ = 7.1 Hz, 2H),
3.78 (s, 3H), 3.71 (q, / = 6.9 Hz, 2H), 1.63 (d, /] = 6.9 Hz, 3H), 1.26 (t, ] = 7.1 Hz, 6H) ppm;
1I3C{1H} NMR (100 MHz, CDCl3) 6 = 194.5,159.1, 129.8, 129.5, 127.6, 127.5,113.8, 55.1, 49.1,

48.6, 46.6, 19.8, 12.4, 11.5 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H24NOS:2
310.1294; Found 310.1303.

(E)-4-(4-Allyloxyphenyl)but-3-en-2-yl 4-phenylpiperidine-1-carbodithioate (4al):

S The residue was purified using petroleum
S)J\N ether/EtOAc (9:1) as eluent to give 4al (144 mg,

N O\ 85%) as a yellow oil; IR (CHCl3): vmax = 2970, 2928,

/©/\)\ Ph 2872, 1670, 1596, 1492, 1429, 1335, 1276, 1230,
"o 1180, 1160, 1095,1019, 976,951, 858, 810, 775, 699
cm-1. 1H NMR (400 MHz, CDCl3): & = 7.33-7.29 (m, 4H), 7.28-7.17 (m, 3H), 6.87 (d, ] = 8.6
Hz, 2H), 6.63 (d, J = 16.3 Hz, 1H), 6.28 (dd, / = 15.9, 7.0 Hz, 1H), 6.12-5.99 (m, 1H), 5.80 (br
s, 1H), 5.42 (dd, J = 16.3, 1.1 Hz, 1H), 5.30 (d, / = 10.4 Hz, 1H), 4.94 (q, / = 13.8, 6.8 Hz, 1H),
4.80 (br s, 1H), 4.54 (d, / = 5.2 Hz, 2H), 3.16 (br s, 2H), 2.94-2.79 (m, 1H), 1.97 (d, /] = 12.4
Hz, 2H), 1.81 (br s, 2H), 1.66 (d, J = 7.0 Hz, 3H) ppm. 13C{1H} NMR (125 MHz, CDCl3): & =
195.1, 158.1, 144.3, 133.1, 130.0, 129.7, 128.6, 127.5, 126.7, 126.6, 117.6, 114.7, 68.7, 51.9,

50.6, 49.0, 42.6, 33.2, 32.7, 19.9 ppm. HRMS (ESI-TOF) m/z: [M + H]* Calcd for C2sH3oNOS2
424.1764; Found: 424.1765.
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(E)-4-(4-Allyloxyphenyl)but-3-en-2-yl thiomorpholine-4-carbodithioate (4am):
S The residue was purified using petroleum ether/EtOAc
S)J\N (9:1) as eluent to give 4am (102.4 mg, 70%) as a yellow
/@/\)\ bs oil; IR (CHCI3) vinax=3034, 2964, 2919, 1647,1606, 1576,
1509, 1465, 1412, 1357, 1284, 1246, 1215, 1190, 1176,

X0

1144, 1029, 997, 949, 935, 909, 850, 818, 734, 649, 599,
529 cm-1; 1TH NMR (400 MHz, CDCI3) 6 = 7.30 (d, / = 8.6 Hz, 2H), 6.85 (d, / = 8.4 Hz, 2H), 6.59
(d, J =159 Hz, 1H), 6.23 (dd, / = 15.9, 7.0 Hz, 1H), 6.11-5.98 (m, 1H), 5.40 (d, J = 17.3 Hz,
1H), 5.28 (d, / = 10.5 Hz, 1H), 4.94-4.82 (m, 1H), 4.75-4.43 (m, 4H), 4.41-4.10 (m, 2H),
2.84-2.61 (m, 4H), 1.62 (d, ] = 7.1 Hz, 3H) ppm; 13C{1H} NMR (125 MHz, CDCl3) 6 = 195.9,
158.2,133.1, 130.3, 129.5, 127.5, 127.3, 117.7, 114.7, 68.7, 54.0, 53.1, 49.0, 27.2 (2C), 19.9

ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH24NOS3 366.1015; Found 366.1017.

(E)-4-(4-Allyloxyphenyl)but-3-en-2-yl dibenzylcarbamodithioate (4an):

S The residue was purified using petroleum
A S)J\N/\Ph ether/EtOAc (9:1) as eluent to give 4an (145.3 mg,
D § 79%) as a colorless oil; IR (CHCI3) vmax = 3019, 2978,

2924, 1605, 1509, 1495, 1453, 1410, 1354, 1175,
1152, 1079, 1029, 967, 850, 699, 668, 556, 516 cm1; 1H NMR (500 MHz, CDCl3) & = 7.40-
7.34 (m, 10H), 7.27-7.22 (m, 2H), 6.93 (d,] = 8.3 Hz, 2H), 6.70 (d, ] = 15.6 Hz, 1H), 6.34 (dd,
J=15.9, 7.4 Hz, 1H), 6.15-6.06 (m, 1H), 5.50-5.33 (m, 4H), 5.09-5.03 (m, 1H), 4.96 (s, 2H),
4.59-4.57 (m, 2H), 1.74 (d, ] = 6.9 Hz, 3H) ppm; 13C{'H} NMR (125 MHz, CDCls) 6 = 198.4,
158.1, 135.4, 134.6, 133.0, 130.1, 129.5, 128.7, 128.6, 127.7, 127.5, 127.3, 127.0, 117.5,
114.6, 68.6, 55.6, 53.8, 49.8, 19.8 ppm; HRMS (Q-TOF): m/z [M+H] * calcd for C2sH30NS20
460.1764; Found 460.1773.

1-Phenylethyl pyrrolidine-1-carbodithioate (6a):
S Colorless oil; IR (CHCI3) vmax = 3064, 3027, 2973, 2871, 1601, 1491, 1430,

S)J\N 1369, 1329, 1249, 1219, 1161, 1039, 1008, 953, 914, 867, 826, 765, 731,

699, 583, 530 cm-1; 1TH NMR (400 MHz, CDCl3) 6 = 7.44 (d, ] = 7.5 Hz, 2H),

7.32 (t,] = 7.2 Hz, 2H), 7.24 (t, ] = 7.5 Hz, 1H), 5.32 (q, / = 7.1 Hz, 1H), 3.91

(t,J=6.9Hz, 2H), 3.65-3.48 (m, 2H), 2.00 (quint, /= 6.2 Hz, 2H), 1.92 (quint,

J=6.7 Hz, 2H), 1.79 (d, ] = 7.1 Hz, 3H) ppm; 13C{1H} NMR (100 MHz, CDCl3) 6 = 191.4, 142.0,

128.3, 127.5, 127.1, 54.6, 50.3, 49.8, 25.8, 24.0, 21.8 ppm; HRMS (ESI-TOF) m/z: [M + H]*
calcd for C13H18NS2 252.0876; Found 252.0876.

3,4-Dihydroxy-4-(4-isopentyloxyphenyl)butan-2-yl-pyrrolidine-1 carbodithioate
(7):

To a mixture of K3[Fe(CN)s] (408 mg, 1.239 mmol, 3.0 equiv.), K2CO3 (171.2 mg, 1.239 mmol,
3.0 equiv.), and pyridine (0.3 mL) in t-BuOH-H20 (1:1, 4.0 mL) cooled at 0 °C was added
K20s04:2H20 (0.6 mg, 0.00165 mmol, 0.4 mol%) followed by methane sulfonamide (39.3
mg, 0.413 mmol, 1.0 equiv.). After stirring for 5 min at 0 °C, the olefin 4e (150 mg, 0.413
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S mmol, 1.0 equiv.) was added in one portion. The reaction

OH S)J\N mixture was stirred at 0 °C for 24 h and then quenched

Q with solid Naz2S03 (100 mg). The stirring was continued

)\L OH for an additional 45 min and the solution was extracted
0 with EtOAc (2 x 20 mL). The combined organic layers

were washed with brine, dried (Na2S04) and concentrated. The residue was purified by silica
gel column chromatography using petroleum ether/EtOAc (1:1) as the eluent to give the
inseparable diastereomeric mixture of 7 (dr = 1:0.5, 131.4 mg, 80%) as colorless oil; IR
(CHCI3) vmax = 3410, 2957, 2928, 2871, 1611, 1584, 1513, 1462, 1430, 1330, 1303, 1248,
1175, 1125, 1058, 1034, 1005, 968, 954, 914, 867, 829, 733, 645, 604, 556 cm-1; 1H NMR
(400 MHz, CDCl3) 6 = 7.30 (overlapped, dd, J = 8.9, 2.7 Hz, 4H), 6.88 (overlapped, dd, / = 8.9
Hz, 4H), 4.84 (minor, d, /= 3.1 Hz, 1H), 4.76 (major, d, ] = 6.7 Hz, 1H), 4.26—4.11 (overlapped,
m, 2H), 3.98 (overlapped, t, ] = 6.6 Hz, 4H), 3.92 (overlapped, t, / = 6.8 Hz, 4H), 3.82-3.73
(overlapped, m, 2H), 3.73-3.64 (overlapped, m, 4H), 2.09 (overlapped, quint, /] = 6.9 Hz, 4H),
1.99 (overlapped, quint, J = 6.7 Hz, 4H), 1.90-1.78 (overlapped, m, 2H), 1.67 (overlapped, q,
J=6.6Hz, 4H), 1.48 (minor, d, /] = 6.9 Hz, 3H), 1.43 (major, d, /= 7.0 Hz, 3H), 0.97 (overlapped,
d,/=6.6 Hz, 12H) ppm; 13C{1H} NMR (100 MHz, CDCl3) 6§ = 192.3, 191.9, 158.9, 158.6, 132.6,
132.5,128.0,127.6,114.4,114.3,79.6,78.4,74.7,72.2, 66.3,55.2,55.0, 50.9, 50.8, 49.1, 48.7,
37.9,26.0,25.9, 25.0, 24.2, 24.17, 22.5, 19.9, 16.4 ppm; HRMS (ESI-TOF) m/z: [M + H]* calcd
for C20H32N03S2 398.1819; Found 398.1818.

General procedure for preparation of 8a and 8b

To a stirred solution of 4b or 4t (0.097 mmol) in DMF:H20 (7:1) was added PdClz (2 mg,
0.0097 mmol, 10 mol%) and CuClz (1.3 mg, 0.0097 mmol, 10 mol%) at room temperature.
The reaction mixture was warmed to 60 °C and stirred for 3 h with Oz bubbling at same
temperature. After completion, the mixture was extracted with CH2Cl2 (2 x 20 mL) and the
combined organic layers were dried (Na2S04) and concentrated. The residue was purified
by silica gel column chromatography using petroleum ether/EtOAc as eluent to give allyl
alcohols 8a or 8b, respectively.

(E)-4-(4-Methoxyphenyl)but-3-en-2-o0l (8a):
oH The residue was purified using petroleum ether/EtOAc (85:15) as
X eluent to give 8a (13 mg, 75%) as a colorless oil; IR (CHCI3) vmax =
3407, 3018, 2975, 2839, 1608, 1578, 1512, 1465, 1420, 1372, 1301,
MeO 1249,1175,1141,1108, 1034, 968, 946, 807, 668, 547 cm-1; 1TH NMR
(400 MHz, CDCl3): 6 = 7.30 (d,/ = 8.7 Hz, 2H), 6.85 (d, /] = 8.6 Hz, 2H), 6.50 (d, ] = 16.2 Hz, 1H),
6.12 (dd,/=15.7, 6.4 Hz, 1H), 4.50—4.42 (m, 1H), 3.80 (s, 3H), 1.71 (s, 1H), 1.35 (d,/ = 6.2 Hz,
3H) ppm; 13C{1H} NMR (100 MHz, CDCl3): § = 159.2, 131.4, 129.4, 129.0, 127.6, 114.0, 69.1,

55.3, 23.4 ppm; HRMS (Q-TOF): m/z [M + H]* [-H20] Calcd for C11H130 161.0961; Found
161.0974.
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(E)-4-(2,5-Dimethoxyphenyl)but-3-en-2-ol (8b):

on The residue was purified using petroleum ether/EtOAc (85:15) as

MeO X eluent to give 8b (14.7 mg, 73%) as a colorless oil; IR (CHCI3) vmax =
3396, 3010, 2970, 2835, 1606, 1583, 1465, 1427, 1367, 1283, 1179,
OMe 1162, 1144, 1048, 1027, 974, 939, 868, 841, 798, 716, 668, 605 cm"

1, 1H NMR 500 MHz, CDCls): 6 = 7.00-6.98 (m, 2H), 6.86 (d, ] = 16.1 Hz, 1H), 6.80-6.76 (m,
2H), 6.25 (dd, ] = 16.0, 6.6 Hz, 1H), 4.52—-4.44 (m, 1H), 3.79 (s, 3H), 3.77 (s, 3H), 1.81 (brs,
1H), 1.36 (d, J = 6.4 Hz, 3H) ppm; 13C{1H} NMR (125 MHz, CDCls): § = 153.6, 151.2, 134.5,
126.4,124.1,113.7,112.2,112.1, 69.3, 56.1, 55.7. 23.3 ppm; HRMS (Q-TOF): m/z [M + H]* [-
H20] Calcd for C12H1502 191.1067; Found 191.1082.

General procedure for preparation of 9a and 9b

A solution of dithiocarbamate 4f or 4v (0.12 mmol) in Et20 (5.0 mL) was added dropwise to
a stirred suspension of LiAlH4 (9.1 mg, 0.24 mmol, 2.0 equiv.) in Et20 (2.0 mL), and the
mixture was refluxed for 2 h. The reaction was carefully quenched with aqueous
hydrochloric acid (3 mL) and the solution was extracted with hexane (2 x 20 mL). The
combined organic layers were dried (Na2S04) and concentrated. The residue was purified by
silica gel column chromatography using petroleum ether as an eluent to afford thiols 9a or
9b, respectively.

(E)-4-(4-Chlorophenyl)but-3-ene-2-thiol (9a):

SH The residue was purified using petroleum ether as eluent to give 9a

A (19.3 mg, 81%) as a yellow oil; IR (CHCI3): vmax = 2910, 1606, 1475,

1420,1297,1162,1031, 989,816 cm~1; 1H NMR (400 MHz, CDCl3): 6 =

7.27 (s, 4H), 6.39 (d, J = 15.7 Hz, 1H), 6.23 (dd, J = 15.6, 7.9 Hz, 1H),

3.85-3.73 (m, 1H), 1.78 (d, J = 5.5 Hz, 1H), 1.49 (d, J = 6.8 Hz, 3H) ppm; 13C{*H} NMR (100

MHz, CDCl3): 6 = 135.2, 135.1, 133.1, 128.7, 127.5, 126.8, 37.1, 24.3 ppm; HRMS (Q-
TOF) m/z: [M + H]* Calcd for C10H12CIS 199.0344; Found: 199.0350.

Cl

(E)-4-(4-Allyloxyphenyl)but-3-ene-2-thiol (9b):
SH The residue was purified using petroleum ether as eluent to give
/@/\)\ 9b (22.5 mg, 85%) as a colourless oil; IR (CHCI3): vmax = 2915,
1610, 1590, 1480, 1410, 1260, 1155, 1030, 1006, 966, 816 cm~1.
"0 ) _ _

H NMR (400 MHz, CDCl3): & = 7.29 (d, ] = 8.7 Hz, 2H), 6.86 (dd, J
= 6.8, 1.9 Hz, 2H), 6.38 (d, J = 15.5 Hz, 1H), 6.12 (dd, J = 15.7, 8.1 Hz, 1H), 6.08-5.98 (m, 1H),
5.41 (dd, J = 16.8, 1.6 Hz, 1H), 5.28 (dd, J = 10.6, 1.3 Hz, 1H), 4.53 (dt, J = 5.3, 1.3 Hz, 2H),
3.84-3.75 (m, 1H), 1.76 (d, ] = 5.1 Hz, 1H), 1.49 (d, J = 6.7 Hz, 3H) ppm. 13C{1H} NMR (125

MHz, CDCl3): § = 158.2, 133.2, 132.5, 129.5, 127.5, 117.7, 114.8, 68.8, 37.4, 24.5 ppm. HRMS
(Q-TOF) m/z: [M + H]* Calcd for C13H170S 221.0995; Found: 221.1000.
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Experiments for elucidating the probable reaction mechanism.

A few controlled experiments were conducted to get insights into the mechanism of the
reaction (Scheme S1). Two mechanisms (radical or ionic) are possible in this case.3 The
reactions of 2a in presence of TEMPO (1.0 equiv.) under standard conditions resulted in
4a in 85% yields, indicating no radicals being involved (Scheme S1A). Then, to confirm
the intermediate formation, the amine 3¢ was treated with KOH and then CS2. An aliquot
of this analyzed indicated 12a by HRMS (Scheme S1B). Further addition of 2b in this
reaction and continuing it for over 16 h at 90 °C, no product 4ad was observed by TLC. To
this reaction mixture, after the addition of AcOH (2.0 equiv.) and continuing for 16 h, the
product 4ad was isolated in 25% yield. This indicated the need for a proton source in the
reaction. Furthermore, we prepared the intermediate 12b quantitatively using NaOH and
CS2 (Scheme S1C).* This was reacted with diene 2b at 90 °C for 16 h, wherein trace of 4ad

" X
“~ L0
©/\/\ + CNH CS,, TEMPO “
0,
2a 3a 90°C, 16h 4a, 85%
B] AcOH

S
0 0 (2.0 equiv)
Ph~<:/\NH KOH, Et,0, 0 °C, 0.5 h Ph‘CN_( 90°C,16h [0 proguct q
-+
then CS,, 0°Ctort, 2 h 1 S K (by TLC) 90°C, 16 h
3c a

Detected by HRMS

@M CLP“
s
@ NaOH, CS,, E1OH Ph‘CN_{ o 4ad, 25%
S Na
12b

rt, 4 h, quant

X AcOH
/©/\/\ 12b (20 equiv) Trace Amount (2.0 equiv)
o - - of 4ad - > 4ad, 55%
90°C, 16 h Detected by TLC 90 °C, 16 h
S
S s Y
)]\ neat Q
, + HS NQ —_— X
a 0,
12¢ 90°C,16 h
(4 equiv) 4a, 42%, 75% brsm
e TN
\ P R S R" S
*NH _C” \ \
R'/ + S/C - > H—/N ~ —_ /N-(
3 R S R’ sH N
10a 10b
Y
j\ - 5 e
R X S” N’ ~— | R = 2 ‘\/j\
o | R
= 4 S 'N

Scheme S1 Control experiments and plausible reaction mechanism.
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was detected by TLC. Then, the addition of AcOH (2.0 equiv.) and continuing for 16 h, the
product 4ad was isolated in 55% yield. These reactions indicate an ionic or concerted
pathway in the reaction. The free aminodithiocarbamic acid 12c (4 equiv.) reacted with
diene 2a at 90 °C in neat conditions for 16 h to furnish product 4a in 42% yield (75% brsm).
Thus, the reaction proceeds through the intermediate aminodithiocarbamic acid.
Considering these observations and literature reports,’> the proposed mechanism is
depicted in Scheme 1SD, where amine react with CSz to produce the intermediate tautomers
10a and 10b of dithiocarbamic acid, which adds to the diene in a Markovnikov fashion via
possible electrophilic activation of the terminal olefin bond and simultaneous attack on the
partial positively charged internal carbon to deliver the final product 4. No formation of
rearranged product supports the simultaneous addition.®

Sodium 4-phenylpiperidine-1-carbodithioate (12b):

S To a solution of 4-phenylpiperidine 3¢ (100 mg, 0.62 mmol, 1.0 equiv.)
Ph‘CN%SN in EtOH (5 mL) were added CS2 (0.045 mL, 0.744 mmol, 1.2 equiv.) and

NaOH (24.8 mg, 0.62 mmol, 1.0 equiv.). After stirring at room
temperature for 4 h, the solvent was removed in vacuo at 50 °C to afford 12b (160.8 mg,
quant.) as a pale-yellow solid. TH NMR (400 MHz, DMSO-d6) 6 = 7.28 (t, /] = 7.4 Hz, 2H),
7.24-7.13 (m, 3H), 2.83 (t,/ = 12.6 Hz, 2H), 2.78-2.68 (m, 1H), 2.52-2.49 (m, 2H), 1.78-1.64
(m, 2H), 1.56-1.39 (m, 2H) ppm; 13C{1H} NMR (100 MHz, CDCl3) § = 213.3, 146.2, 1284,
126.7, 126.0, 49.7, 42.3, 33.2 ppm; HRMS (ESI-TOF) m/z: [M + Na]* calcd for C12H14NNaz2S2
282.0358; Found 282.0360.

Pyrrolidine dithiocarbamic acid (12c):”

14.06 mmol, 1.0 equiv.) were stirred in a round bottom flask in absolute

ethanol (10 mL) at 0 °C. After stirring for 2 h, the white precipitate formed
was filtered off and washed with Et20 to afford 12¢ (2.0 g, quant.). M.p = 165-166 °C; 1H
NMR (500 MHz, CDCl3) 6 = 3.82 (t, / = 6.8 Hz, 2H), 3.40 (t, /] = 7.3 Hz, 2H), 2.04-1.84 (m,
4H) ppm; 13C{1H} NMR (125 MHz, CDCl3) 6 =205.2,53.9, 45.1, 26.0, 24.5 ppm; HRMS (ESI-
TOF) m/z: [M + H]* Calcd for CsH10NS2 148.0249; Found 148.0247.

C 4/<S Pyrrolidine (1 mL, 14.06 mmol, 1.0 equiv.) and carbon disulphide (0.8 mL,
N
SH

(E)-4-Phenylbut-3-en-2-yl pyrrolidine-1-carbodithioate (4a) using 12c

S The mixture of diene 2a (52.1 mg 0.4 mmol) and

S)J\N aminodithiocarbamic acid 12¢ (235.6 mg, 1.6 mmol, 4.0 equiv.)

X Q was heated neat in a sealed tube closed under open air. After 16
©/\)\ h, the residue was directly purified by silica gel column
chromatography using petroleum ether/EtOAc (9:1) as eluent to

give corresponding allyl dithiocarbamate 4a (46.6 mg, 42%, 75% brsm) as colorless oil.

The analytical data is same as before. [Note: we could not load more 12c¢ due to
solubility/mixing issues].
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 2e
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2e: HRMS (Q-TOF): m/z [M + H]* Calcd for C15H,10 217.1587; Found 217.1584.

xqu Cpd 1: 0,288: + FBF Spectrum (rt: 0,221-0,553 min) RAF-PC-05-
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'H NMR (400 MHz, CDCls) and 3C{*H} NMR (100 MHz, CDCls) of compound 2w
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2w: HRMS (Q-TOF) m/z: [M + H]* Calcd for CsHoS 137.0420; Found: 137.0418.

x104 JCPd 1: CB H9 5; 0.272: + FBF Spectrum (rt: 0.222-0.438 min)
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'H NMR (400 MHz, CDCls3) and *3C{*H} NMR (100 MHz, CDCls) of compound 2z
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2z: HRMS (Q-TOF): m/z [M + H]* Calcd for CysH3103379.2268; Found 379.2240.
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (1 z, CDCl3) of compound 2ab
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2ab: HRMS (Q-TOF) m/z: [M + H]* Calcd for C17Hs3 237.2577; Found: 237.2570.
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4a
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SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
14 13 12 " 10 9 8 7 6 5 4 3 2 1 0 ppm
Gl I < I - I
1 hal | K - ol e Ll 50 Dol
8 8385838 -
RAF-SM-480-13C 2 g88ng RRE 3 :
Current Data Parameters \ ‘
NAME RAF-SM-480-13C
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240509
Time 18.51 h
INSTRUM spect
PROBHD 2104450_0346
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 485
Ds 0
SWH 26041.666 Hz
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 166.7 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sI 32768
SF 100.6127751 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm
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4a: HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH20NS2 278.1032; Found 278.1035.

Cpd 1; C15 H19 N S2; 1.,

278,1035
1.57 (M+H)+

1.4
1.3
1.2
L1 /ji\

1 S NQ
0,91 X
0,8-
0,71
0.6
0.5

047 2791063
0,3 (M+H)+

0.2
0.1

U_._...._I = | |
29778 279 28

%10°




1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCl3) of compound 4b

RAF-SM-416-1H

Current Data Parameters

NAME RAF—SM—-416-1H SRS TEs e Lo e

EXPNO 24

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240404

Time 15.51 h

INSTRUM spect

PROBHD Z124627_0008 (

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 8

DS 0 S

SWH 10000.000 Hz

FIDRES 0.305176 Hz )J\

AQ 3.2767999 sec

RG 106.54 S N

DW 50.000 usec

DE 6.50 usec \

TE 295.7 K

D1 1.00000000 sec

TDO 1

SFO1 500.1330885 MHz

NUC1 1H Meo

PO 5.00 usec

Pl 15.00 usec

PLW1 9.39999962 W

F2 — Processing parameters

sI 65536

SF 500.1300136 MHz

WDW EM

SSB o]

LB 0.30 Hz

GB 0

PC 1.00

l ‘
T T T T T T T T T T T T T T
13 12 1" 10 9 7 6 5 4 3 2 1 0 ppm
AEEE @ O ERE
all  lailel I+ - oilesled ailellled
8 = 5888 & = = ©

RAF-SM-416-13C s 8 dafy @ RRE  Bxas -+

Current Data Parameters

i aar-oeaTe-i3e NP NN \/

EXPNO 25

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240404

Time 15.57 h

INSTRUM spect

PROBHD 2124627 0008 | S

PULPROG zgpg30

TD 65536 )J\

SOLVENT cpcl3

Ns 188 S N

Ds 0

SWH 34722.223 Hz

FIDRES 1.059638 Hz X

AQ 0.9437184 sec

RG 197.27

DW 14.400 usec

DE 6.50 usec

TE 296.1 K Meo

Dl 1.00000000 sec

Dll 0.03000000 sec

TDO 1

SFol 125.7721254 MHz

Nucl 13c

PO 3.33 usec

Pl 10.00 usec

PLW1 50.00000000 W

SFO2 500.1320005 MHz

Nuc2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 9.39999962 W

PLW12 0.33047000 W

PLW13 0.16621999 W

F2 - Processing parameters

s8I 32768

SF 125.7578004 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 1]

PC 1.40

T T T T T T T T T T T T T
240 220 200 180 160 120 100 80 60 40 20 0 ppm
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4b: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22NOS2 308.1138; Found 308.1140.

Intens.
x1044

306.09592

o

3084140

AW

302

304

306

308
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1H NMR (500 MHz, CDCls) and 13

(@)

=

w
[

]
—_
@)
o

o
a

8
~

7.281
7114
7.098
6.640
6.608

Current Data Parameters
NAME RAF-PC-05-196-ME-1H
8

PROCNO 1

F2 - Acquisition Parameters
Date 0240420

3.946
3.932
3.919

3.627
3613

3.599
2326
2,075

2048 ©
2.034

2.021

2062 3

1986 <
1.973
1.959
1.945
1.932
1.629

WV e\==

Time 18.16 h
INSTRUM spect
PROBHD 2124627 0003(
PULPROG
TD 36
SOLVENT CDCI3 S
NS 4
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz S N
AG 3.2767999 sec
RG 80.35
Dw 50,000 usec A
DE 6.50 usec
TE 297.1K
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz Me
NUC1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.39999962 W
F2 - Processing parameters
sl 65536
SF 500.1300143 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 J
T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 .5 4.0 35 3.0 25 2.0 1.5 1.0 ppm
F“T‘ﬁj r«ﬁ rhw rh] rﬂ rD rcﬁ F,Tc ﬁ
e ] i ] <= Sl =2(2] IR
il el le =] ail el ol l=lail lai
- o™
& REB R R g8 % Rgg gocg
& sEIANS REE 2y Q%2
Current Data Parameters
NAME RAF-PC- 05 196-ME-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0240420
Time 18.17h
INSTRUM spect
PROBHD Z124627_0008 (
PULPROG  2gpgd0 S
D 65536
SOLVENT cDcI3
NS 27
DS
SWH 34722.223 Hz S N
FIDRES 1.059638 Hz
AQ 0.9437184 sec
RG 197.27 X
DwW 14.400 usec
DE 6.50 usec
TE 297.1 K
D1 1.00000000 sec
D11 0.03000000 sec Me
TDO 1
SFO1 125.7721254 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 50.00000000 W
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 939999962 W
PLW12  0.33047000 W
PLW13 0.16621998 W
F2 - Processing parameters
| 32768
SF 125.7578051 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
P " " "
" e o y i
T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 PpPmM
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4c: HRMS (Q-TOF): m/z [M+H] * calcd for C16H22NS2 292.1189 Found 292.1196.

xlUG_ Cpd 1: C16 H21 N S2; 0,258: -

292,1196
(M+H)+

0.5 291.109
M-+ M+H)+
Low o M A=
o I I I I
290 292 294 296

i95.1135




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4d

RAF-SM-448-T-1

Current Data Parameters

NAME RAF-SM-448-T-1H KK“\V Ny R i Ny

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240422

Time 21.30 h

INSTRUM Avance

PROBHD 21637390237 (

PULPROG zg30

TD 51724

SOLVENT CDC13

NS 18

DS 0

SWH 8620.690 Hz S
FIDRES 0.333334 Hz

AQ 2.9999919 sec )J\
RG 32

DW 58.000 usec S N
DE 13.14 usec

TE 297.0 K N
D1 1.00000000 sec

TDO 1

SFO1 400.3024719 MHz

NUC1 1H

PO 2.67 usec

Pl 8.00 usec

PLW1 21.00099945 W

F2 - Processing parameters

sI 65536

SF 400.3000094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T
14 13 12 11 10 9 8 7 6

T
4
Bl B AR ERER
b == = ail led ailaillesl 1o

R o S2288 = o
RAF-SM-448-T-1 e i  33rss REE i32 33838
Current Data Parameters | \\r }/ W ‘ \ , 1 ‘ \/ }
NAME RAF-SM-448-T-13C
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240422
Time 21.45 h
INSTRUM Avance
PROBHD 21637392_0237 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Ns 400
Ds 0
SWH 27777.778 Hz S
FIDRES 0.847710 Hz
AQ 1.1796480 sec )J\
RG 101
DW 18.000 usec S N
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec A
D11 0.03000000 sec
TDO 1
SFO1 100.6669898 MHz
NUC1l 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MH=z
NuUCc2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
SI 32768
SF 100.6555230 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

1L 1L
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4d: HRMS (ESI-TOF) m/z: [M + H]* calcd for C19H2sNS2 334.1658; Found 334.1656.

Intens,
x108

1.501

1.25

1.00

0.75

0.50

0.25

0.00-

332.2435

3341656

332

333

334
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4e

RAF-SM-478-P-1

RAPSWATSPY §88535898588555308855855020888878583508RGRNARET LAY
urren lata arameters
NAME RAF-SM-478-P-1H XEK\.&NN \V
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240504
Time 15.11 h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG zg30 S
TD 54274
SOLVENT CcDC13 )J\
NS 5
b3 : S NQ
SWH 8223.685 Hz
FIDRES 0.303043 Hz AN
AQ 3.2998593 sec
RG 64
DW 60.800 usec
DE 6.50 usec O
TE 145.4 K
D1 1.00000000 sec
TDO 1
SFOl 400.1324710 MHz
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
sI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 PPmM
AEEE B HA  EHHR @
o SNl Al - =l I 501 e ) -]
3 & &88g 8 588 g ER8 8 85285
= < Q9 » BBl R
RAF-SM-478-P-1 2 i 888§ T FEE & I8% &5 R[3agde
Current Data Parameters
v NV N TN
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date 20240504
Time 15.27 h
INSTRUM spect
PROBHD 2104450 0346 ( S
PULPROG zgpg30
D 65536
SOLVENT cpcl3 )]\
NS 409 S N
DS 0
SWH 26041.666 Hz
FIDRES 0.794729 Hz A
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec O
TE 152.3 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1l 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sI 32768
SF 100.6127772 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4e: HRMS (ESI-TOF) m/z: [M + H]* calcd for C20H30NOS2 364.1764; Found 364.1765.

Intens.
x10%

3644765

1.21
1.0 S

20

)I/@/\)\
0.8
(0]

0.6
0.41

0.2




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCls3) of compound 4f

RAF-RSR-4CL-CS2-PYR-1H

Current Dala Paramelers

NAME  RAF-I RSR 4CL CS2-PYR-1H
EXPNO

PROCNO I

F2- AequiaillnnPammelers
Da 2024 501

58888 5008358933552, 8835;0¢5008C0053855588
€3 O 6N aaaaantigacouqbonecoecoaihananl
MAheMMKMKNMM - BT R e i I B IR o O G G R I i i

‘*ﬁhﬁﬁﬁiﬁsﬁﬁﬁ TURERNST T TN

TD
Sowvent e
NS AN
DS
SWH 8223.685 Hz
FIDRES  0.303043 Hz
AQ 98593 sec
bW o0
.800 usec
DE 6.50 usec Cl
TE 167.3K
D1
TDO 1
SFO1 400,1324710 MHz
NUC1 H
PO 5.00 usec
Pl 15.00 usec
PLW1  9.60999981 W
F2 - Processing parameters
si
SF 400.1300005 MHz
wDw M
[
LB 0.30 Hz
GB [
PC 1.00
T T T T T T T T T
10 9 8 4 3 2 1 ppm
= [=1 b [=] by g NN
] el Q Q< Q=<
= i el iy NN
n MANMNO ®©®
P~ [ R N =] 0O WN (=N =1 (=2 =]
< Moo oW - Q < 0 < D O D
= RS n88 awd =8
[=2] OO ANANN ~N~oO T O M~ w0 <T o
- —_r—rr [ N w W NN
Current Data Parameters S
NAME HAF—HSR-ICL LS2-PYR-13C
EXPNO )J\
PROCNO %
F2- Acquisition Parameters S N
$| e 25‘2““‘
me
PRoRHE zmig:u,uaw( AN
PULPROG __ 2gpgao
™ 5
SOLVENT _ ©DCI3
NS 120
D [
SWH 26041.666 H.
FIDRES 0284728 Hz Cl
AQ 2582812 sec
RG 1030
DW 18.200 usec
DE 6.50 usec
TE 187.3
D1 1.00000000 S&c
D11 0.03000000 sec
TDo 1
SFO1 100.6238364 MH2z
NUC1 13c
PO 3.33usec
1 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NuC2 H
CPDPRG2  waltz1s
PCPD2 90.00 usec
PLW2  g.69889931 W
PLW12 0.26944000 W
PLW13 013552999 W
F2 -Processing parameters
sl
SF 100.6127744 MHz
WDW EM
S88 o
LB 100 Hz
GB o
PC 1.40
" ot eabt e J |. - " -
T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4f: HRMS (Q-TOF) m/z: [M + H]* Calcd for C1sH19CINS2 312.0642; Found: 312.0644.

«105 |Cpd 1: C15 H18 CI N S2; 0.311: + FBF
- 312.0644
1.6+ (M+H)+
1.7
1.67
1.5
1.4 S

1.3 )J\

1.2 S N
1.15 /@/\)\
1
0.9 314.0615
0.8 (M+H)+ Cl

0.7+
0.67

0.57
0.4+

0.1 M+

0_ e = l] .] e -
I I T T I
310 312 314 316 318

0.3
0.27)  311.056




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCls3) of compound 4g
S82°3C28E05083500289850 928895588085
TOANQNNOROOMOAQANNNRR0NQQOVNOCC0CnN QY
g o = T - - T BT - s s S T O T T T B I S I il ol
Current Data Parameters
NAME RAF-PC-05-189-1H
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 0240415
Time 1343 h
INSTRUM Avance Neo 400
PROBHD 2Z163739_0226 (
PULPROG zg30
TD 51724
SOLVENT cpei3 S
NS 5
DS 0
SWH 8620.689 Hz S N
FIDRES 0.333334 Hz
AQ 2.9999919 sec \
RG 101
DW 58.000 usec
DE 13.14 usec
TE 2953 K
D1 1.00000000 sec
D0 1 Br
SFO1 400.1324708 MHz
NUC 1H
PO 2.67 usec
P1 8.00 usec
PLWA1 25.07999992 W
F2 - Processing parameters
] 65536
SF 400.1300104 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 IJ—J‘
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm
=l (=108 (=] o o NI o
g ER8=8 4 888 e 83 25 8
- b =@~ €O QB Q n o QN ©
b3 opoddy ke 2 BE &8 2
Current Data Parameters
NAME  RAF-PC-05-189-13C
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240415
Time 13.45h
INSTRUM Avance Neo 400 S
PROBHD Z163739_0226 (
PULPROG Zgpg30 )J\
6
SOLVENT cpcia
NS S N
DS
SWH 27777.777 Hz
FIDRES 0.847710 Hz NN
AQ 1.1796480 sec
RG 101
bw 18.000 usec
DE 6.50 usec
TE 2955 K Br
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1  100.6242384 MHz
NUC1 13C
PO 3.41 usec
P1 10.22 usec
PLW1  75.00000000 W
SFO2  400.1316005 MHz
ucz 1H
CPDPRG[2  waltz65
PCPD2 90.00 usec
PLW2  25.07999982 W
PLW12  0.19815999 W
PLW13  0.09967500 W
F2 - Processing parameters
sl
SF 100.6127739 MHz
wDw EM
SSB ']
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 T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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4g: HRMS (Q-TOF): m/z [M+H] + calcd for C1sH19NS2Br 358.0116 Found 358.0115.

%10° Cpd 1: C15 H1B Br N 52; 0,273: +

— 358,0115
(M+H)+

5.5
5

4,5 )]\

r 0
3.5 X
.
Br

i—
0,57 I J }61.0109
M+H)+

U_l_..L..._u_._ R P PR

T T T I
356 358 360 362
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1H NMR (400 MHz, CDCl3) and 13C{*H} NMR (100 MHz

RAF-SM-454-TRI BR52R832223288585848%

Current Data Parameters = hSESE~d00So0cduGrsTIssSsdsaaodaonaaddacdrssssss

NAME m—sm—454-TRiEL—1H N Y e NV Y g Ny

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240426

Time 21.36 h

INSTRUM Avance

PROBHD Z163739_0237 (

PULPROG 2930 S
TD 51724

SOLVENT cDC13
NS 25

Ds 0 S N
SWH 8620.690 Hz

FIDRES 0.333334 Hz NN

AQ 2.9999919 sec

RG 90.5

DW 58.000 usec

DE 13.14 usec F3C

TE 296.0 K
D1 1.00000000 sec
TDO 1

SFOl 400.3024719 MHz
NUC1l 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 21.00099945 W

F2 - Processing parameters
sI 65536

SF 400.3000093 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L 1

T
14 13 12 11 10 9 8 7 6

T
5 4 3 2 1 ppm
G I
ailed == - ol loi aileilles
g 88835238 = =
RAF-SM-454-TRI 2 ELERREE RRE 38 bl
Current Data Parameters \ \\\W \V | l l \/ I
‘NAME RAF-SM-454-TRIFL-13C
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240426
Time 21.52 h
INSTRUM Avance
PROBHD Z16373% 0237 (
PULPROG 2gpg30 s
TD 65536
SOLVENT €DC13
Ns 400
Ds o
SWH 27777.778 Hz S N
FIDRES 0.847710 Hz
a0 1.1796480 sec NN
RG 101
DW 18.000 usec
DE 6.50 usec
TE 296.6 K
Dl 1.00000000 sec F3C
D1l 0.03000000 sec
TDO 1
sFol 100.6669898 MHz
Nucl 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFo2 400.3016012 MHz
NUC2 18
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
s8I 32768
SF 100.6555201 MHz
WDW EM
SSB [}
LB 1.00 Hz
GB o
PC 1.40
"
T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm
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19F{H} NMR (CDCl3, 376 MHz) of compound 4h

RAF-SM-454-TRI 3
Current Data Parameters ‘
NAME RAF-SM-454-TRIFL-1F
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240430
Time 11.48 h
INSTRUM Avance Neo 400
PROBHD Z163739_0226 (
PULPROG zg
™ 131072 S
SOLVENT cDCl3
NS 201 )J\
DS 4 N
SWH 166666.672 Hz
FIDRES 2.543132 Hz \\\
AQ 0.3932160 sec
RG 101
DW 3.000 usec
DE 6.50 usec
TE 297.0 K F3C
Dl 1.00000000 sec
TDO 1
sFol 376.4795413 MHz
NUCl 19F
Pl 12.00 usec
PLW1 31.08799934 W
F2 - Processing parameters
sI 65536
SF 376.4983662 MHz
WDW EM
SsSB 0
LB 1.00 Hz
GB 0
PC 1.00
T T T T T T T
150 100 50 -50 -100 -150 -200 ppm

4h: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H19F3NS2 346.0906; Found 346.0909.

«10% |Cpd 1: C16 H1B F3 N 52;

_ 346,0909
(M+H)+
1,8
1,7
1,6

1,57
1,4

0.9
0.8
0.7
0.67

0,57 347.0937
0.4 (M+H)+

0.3

0.2
0.1

345 346 M7 ¥

S
0

1.3 NN

1.2

L17 FsC
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1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCl3) of compound 4;j
838K e38788:535888c588880858583082858¢858888
MARMMMAMMMMAMMAMRMMMAMMMOOOQOOVOCOOOOSTTTOHNOOMOMOMOANANANAN T r

RAF-RSR-30PH-CS2-1H

Current Data Parameters

NAME  RAF-RSR-30PH-CS2-1H
EXPNO 5

PROCNO 1

F2 - nu;uisltlon hrameters
20240415

e e N s o S S P T {2

e 848h
INSTRUM spect S N
PAOBHD_ 7124627 0008 (

PULPROG 2930
65536
SOLVENT coeci3 A
NS 7
DS 0
SWH 10000.000 Hz
FIDRES _ 0.305176 Hz
AQ 3.2767999 sec
RG 197.27
bw 50,000 usec
D 6.50 usec
TE 295,0 K
D1 1 OPh
TDO 1
SFO1  500.1330885 MHz
NUCG1 H
PO 5.00 usec
P1 15.00 usec
PLWI  9.39089962 W
F2- Processing paramelers
si 556
SF 500.1300000 MHz
WDwW EM
sSB8 0
LB 0.30 Hz
GB ]
PC 1.00
r T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 Ppm|

2.11
1.22
211
1.03)=
2.02
1.05/:
0.98
0.96
e
1.00

2.04
2.05
2.18 =
2.07 ~
—_
2.96 ~

—191.550

RAF-RSR-30PH-CS2-13C

Current Data Paramelers
NAME  RAF-RSR-30PH-CS2-13C
EXPNO 6

PROCNO 1

F2 - Acquisition Parametars
Date 20240415

Time 852h
INSTRUM spect
PROBHD 2124627_0008 (
PULPROG 2g9pg30
T 655
SOLVENT CDCI3
NS 102
DS 0
SWH 34722.223 Hz
FIDRES 1.059638

Q 9437184 sec
RG 197.27
Dw 14.400 usec
DE 6.50 usac
TE 2052 K
D1 1.00000000 sec
Di1 0.03000000 sac
TDO 1
SFO1 125,7721254 MHz
NUC1 13C

3.33 usec

P1 10.00 usec
PLWi  50.00000000 W
SFOZ  500,1320005 MHz
NUG2 1H
CPDPRG[2 wallz16
PCPD2 80.00 usec
PLWZ 9.39999962 W
PLW . 3304
PLW13 0.16621999 W

F2-Procassing porameters
32761

SF 125.?577940 MHz
EM

WDW

SSB ]

LB 1.00 Hz
1]

OPh

123.148
121,582
118.717
118.126
116.797

§

o

= 0o r wnor
WOY O ON®
NOomM~ @ o o~
MO SO ]
KK~ wo< NN

240 220 200 180

160

140 120 100

80 60 40 20 0

47



4j: HRMS (Q-TOF) m/z: [M + H]* Calcd for C21H24NOS2 370.1294; Found: 370.1294.

x108

1.057
1
0.957
0.9
0.857
0.8
0.757
0.7
0.657
0.6
0.55-
0.57
0.45-
0.4
0.35-
0.3
0.257
0.2
0.15-
0.1

Cpd 1: C21 H23 N O S2; 0.256: + FBF Spectrum (rt: 0.223-0.887

370.1294
(M+H)+

OPh

369.1191
M+

0.05-
0~

il

T T T T T T T
367.5 368 3685 369 3695 370 3705

48



1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4k

i SRS L LR L L AL R B AL L L
Current Data Parameters TTTTTY
RAF-SM-447-PM-1H A“E‘%\‘ W W/
NG : == N W VS
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240422
Time 21.50 h
INSTRUM Avance
PROBHD 2163739_0237 (
PULPROG zg30
TD 51724
SOLVENT CDC13 S
NS 18
Ds 0 )J\
SWH 8620.690 Hz
FIDRES 0.333334 Hz S N
AQ 2.9999919 sec
RG 101
DW 58.000 usec A
DE 13.14 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUC1 1H
PO 2.67 usec Me
Pl 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
SI 65536
SF 400.3000095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1
120
] fad | K | ol Eaed £ K571 1 B
K YERY8L83 se8
= a 885 2488
RAF-SM-447-PM 3 8888R8LN EEE 385 L
Current Data Parameters
gyl NN W ay Ni%
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240422
Time 22.02 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG 2gpg30
TD 65536 S
SOLVENT CDC13
NS 300
DS 0 )J\
SWH 27777.778 Hz
FIDRES 0.847710 Hz s N
AQ 1.1796480 sec
RG 101 NN
DW 18.000 usec
DE 6.50 usec
TE 297.7 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6669898 MHz
Nucl 13c Me
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
Nuc2 1H
CPDPRG[2 waltzé65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
sI 32768
SF 100.6555196 MHz
WDW EM
SSB 0
LB 1.00 H=z
GB 0
PC 1.40 ‘
T

T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20




4k: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22NS2 292.1189; Found 292.1192.

xi0?

o
8,57
-
7.5
.
6,57
6
55
5
4,57
a4
3,57
1
2.57]
7
1.57]
1
0.57

o

Cpd 1: C16 H21 N 52; 0.4

292,1192
(M+H)+
S
0
AN
Me
293,1222
(M+H)+
il |L‘||- i ]ill

I I I
291 292 293 2
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1H NMR (500 MHz, CDCls) and 13C{!

) MR
RENRAEE

~
—_

2095 o

HYN

o w I~ M~ o w© - w0 -] o™
gk 8 . 5HEdg 8282388585488
0w (3] [ I NN NN ™7™

Current Data Parameters

NAME  RAF- PCOE 3-CL-R-1H

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240429

Time_ 19.23 h

INSTRUM spect

PROBHD 2124627 0008(

PULPROG zg S

65536

SOLVENT CDCI3 )J\

NS 11

DS [] S N

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec \

RG 197.27

DwW 50.000 usec

DE 6.50 usec

TE 2978 K

D1 1.00000000 sec

TDO 1

SFO1 500.1330885 MHz Cl

NUC1 1H

PO 5.00 usec

P1 15.00 usec
PLW1 9.38999962 W

F2 - Processing parameters
1] 655

SF 500.1300136 MHz
wDwW EM

SSB 1]
LB 0.30 Hz
GB 0
PC 1.00
I ) . .

T T T T T T
95 9.0 8.5 80 75 70 65 60 55 50 45 40 35 3.0 25 2.0 1.5 1.0 ppm
CcEmE g

191.42
38
34,

31

29,

2
&l
76.99
76.68

\\\\!/// N

—54.87
—50.57
—47.57
——26.01
——24.22
—19.64

Current Data Param s
NAME RAF-PC-05-191-13C
EXPNO 23
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240315

Time 13.56 h
INSTRUM Avance Neo 400

PROBHD Z163739_0226 (
PULPROG 29pgao0

TD 65536
SOLVENT cDCI3
NS

214

DS 2 S
SWH 27777.777 Hz

FIDRES  0.847710 Hz

AQ 1.1796480 sec

RG 101 S N
DW 18.000 usec

DE 6.50 usec

TE 2054 K A
D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1  100.6242384 MHz

NUC1 13C

PO 3.41 usec

P1 10.22 usec

PLW1  75.00000000 W Cl

SFO2  400.1316005 MHz

NUC2 1H

CPDPRG[2  waltz65

PCPD2 90.00 usec

PLW2  25.07999992 W

PLW12  0.19815899 W

PLWI3  0.09967500 W

F2 - Processing parameters
|

s 32768
SF 100.6127723 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110
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41: HRMS (Q-TOF): m/z [M+H] * calcd for C1sH19CINS2 312.0643 Found 312.0642.

w10® Cpd 1: C15 H18 CI N S2; 0,323: -

_ 3120642

- (M+H)+

0,957
0,97 S

0,851
0,8 )J\

0,751 S NQ
0.7

0,65 X
0,61

0,55
0,57 314,0614

0,45 (M+H)+ Cl
0,4

0,35
0,3

0,257
0,2

0,15
017 311,056

0,05 M+ J
U_....JJ I PR | — j_ B

I I ] I
310 312 314 316




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4m

B vameters R RS L EEEE R R Er R RE L I B EELEY
NAME RAF-SM-476-Br-1H TS\ VT SN N
EXFNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240502
Time 22.46 h
INSTRUM Avance Neo 400
PROBHD 216373%_0226 (
PULPROG zg30
TD 51724
SOLVENT cDCl3 S
Ns 6
DS 0 )J\
SWH 8620.689 Hz S N
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 18.163 \
DW 58.000 usec
DE 13.14 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz Br
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N
T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 -1 ppm
R E 6 RR (R
bl 50150 =l Al ol aNlaNlied
= R R 588 g5y 289
= - @ =+ 2
RAF-SM-476-Br- @ LEERLLER KEE ZEY 53¢
Current Data Parameters
NAME RAF-SM-476-Br-13C \NV// W | l ‘ \ / |
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date 20240502
Time 22.49 h
INSTRUM Avance Nec 400
PROBHD 2163739 0226 (
PULPROG zgpg30
D 65536
SOLVENT cpcl3
NS 36
DS 2 S
SWH 27777.777 Bz
FIDRES 0.847710 Hz )’I\
aQ 1.1796480 sec
RG lol S N
DW 18.000 usec
DE 6.50 usec NN
TE 297.6 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6242384 MHz
NUC1 13c
PO 3.41 usec
Pl 10.22 usec Br
PLW1 75.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
sI 32768
SF 100.6127908 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Ll
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4m: HRMS (ESI-TOF) m/z: [M + H]* calcd for CisH1sBrNS2 356.0137; Found 356.0142.

«10® |Cpd 1:C15 H18 Br

L7 356,0142
16 (MAH)

1,57
1,47
1,3 S

1,27
0
17 AN

0,9
0.6
0.7 Br
0.6
0.57

0.4 357.0
0.3 [M+|'

0.2

0.1

0_ amem = Maa R ==1
355 356 357




1H NMR (500 MHz, CDCl3) and 13C{'H} NMR (125 MHz

e
W)
O
o
L
o
=8
(@]
o
8
o
s}
c
=
Q.
N
(=]

RAF-5M-446-O-F
Current Data Parameters

NAME RAF—SM—llQﬁ—OI?EPEAT—lH &W/ W’ W \/ W ‘\‘NW’/

299922003 E0gRS 29885 935385 2232358383
M~~~ NN O OWWwo o o< o o &

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20240422
Time 16.49 h
INSTRUM spect
PROBHD Z124627_0008 (
PULPROG zg30

TD 65536
SOLVENT cDCc13

NS 7 S

DS 0
SWH 10000.000 Hz

FIDRES 0.305176 Hz S NQ
AQ 3.2767999 sec

RG 197.27

DW 50.000 usec A

DE 6.50 usec

TE 296.6 K

D1 1.00000000 sec

TDO 1 M

e
SFO1 500.1330885 MHz
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 9.39999962 W
F2 - Processing parameters
SI 65536
SF 500.1300133 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J I l L U JJLM_A N
T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
=llalle = - ail lad cileileilled
g EEL LR IS sah
RAF-SN-446-O-F 5 EELERE 395 §ngs
Cu Data Pa rs
NAME RAF—SM—446—O—REPEAT—131C \\\ M/ | \ / \I V
EXPNO 18
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240422
Time 17.44 h
INSTRUM spect
PROBHD 2124627 0008 {
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 855
Ds 0 S
SWH 34722.223 Hz
FIDRES 1.059638 Hz )J\
AQ 0.9437184 sec
RG 197.27 S N
DW 14.400 usec
DE 6.50 usec
TE 296.6 K N
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
SFO1 125.7721254 MHz
Nucl 13¢ Me
PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 500.1320005 MHz
Nuc2 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 9.39999962 W
PLW12 0.33047000 W
PLW13 0.16621999 W
F2 - Processing parameters
sI 32768
SF 125.7577929 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB o]
PC 1.40
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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40: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22NS2 292.1189; Found 292.1195.

«10° |Cpd 1: C16 H21 N 52; 0,

202,1195
1.6 (M+H)+

1,5
1.4
1,3
1,2

S
L1 )J\

: L0
X
0.0 @\)\
0,87 M

e
0.7
0.67]
0.57
0.4 283,1229
(M+H}+

0.37
0.2
0.17

oy

| | |
201 292 203 X




1H NMR (

00 MHz, CDCI3) and 13C{1H} NMR (125 MHz, CDCls) of compound 4p

5
g

PSS N85 ERUIRSTa5588338855588808083858 38588
M~~~ MR MENNNNOUOOOCUOOUOOOOSTFrrrrFrFrrrFmeonoonaladaddladlr—r=r-r-r—
Current Data Parameters
NAME RAF-PC-05-2-OME-1H
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240422
Time 12.34 h
INSTRUM spect
PROBHD 2124627 0008 ( S
PULPROG zg30
TD 65536
SOLVENT cDCcI3
NS 9 S N
DS 0
SWH 10000.000 Hz N
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 48.36
DW 50.000 usec
DE 6.50 usec
TE 296.4 K OMe
D1 1.00000000 sec
TD 1
SFO1 500.1330885 MHz
NUC1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.39999962 W
F2 - Processing parameters
sl 65536
SF 500.1300142 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7 5 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 .0 : 1.0 ppm
=] =i —laill— =l |l
S g YT ag 5
& s : = 888§ 85 8
Current Data Paramete
NAME RAF-| PGDSZOMEWC
nnocuo 1
F2 - Aa]uisilinn Paralneters
Date
Time_ 12 35h
INSTRUM
PHOEHD Z124637 uaus(
zgpg30
65536
SDLVENT CDCI3
NS 4 S
Ds 0
SWH 34722.223 Hz )J\
FIDRES 1.059638 Hz
AQ 0.9437184 sec
RG 197.27
DwW 14.400 usec S NQ
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec X
D11 0.03000000 sec
TDO 1
SFO1 125.7721254 MHz
ggm 33‘336
P 10,00 usec OMe
PLW1 50.00000000 W
SFO2  500.1320005 MHz
NuC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 9.39999962 W
PLW12 0.33047000 W
PLW13  0.16621999 W
glz - Processing parameters
3
SF 125.7578157 MHz
wow EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
i A A s
T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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4p: HRMS (Q-TOF): m/z [M+H] * calcd for C16H220S2N 308.1137 Found 308.1144.

xlUB_

5
5.5

=]
oJ

4,5
3.5
257
1.5

1

0,577

Cpd 1: C16 H21 N © 52; 0,375:
308.1144
(M+H)+
S
(:(\)\
OMe

307,104 11,1137

M+ M H)+

N . o ..

T T T T

306 308 310 312
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RAF-RSR-2CI-CS2-1H

Cutaiil Dala Paramalars
NAME  RAF-RSA-2CHCS2-1H
EXPMNO S
PROCNO 1
F2 - Acquisition Parameters )J\
Dato 20290415
Time 8.03h S N
INSTRUB ol
PROBHD 21241 0008 { \
SOLVENT COCI3
NS
DS

0000000 Hz
:2FES F051T6 Hz CI

sac
ARG 167.27
ow
DE 5,50 usec
TE 5.1 K
EI 1.00000000 ss&
1

SFO1 500.1330885 MHz
HUCH 1H
PO 5.00 usec
Pl 15,00 usec
PLWI 4.
F2 - Processin, meters
SF 5001300125 MHz
WoW nEI||
LB Ilg:l Hz
PC 100

r T T T T T T T T T T 1
10 9 7 6 5 4 3 2 1 pPpm
=]~
- - - oll led ol ol o3
(=] S T I~
v} ArHOFTBN~S woT KO NN
- F il o OGO oM~ N Q
- T rr-rrrmr-TrTrsTr M~ nuw= NN ™
RAF-RSR-2CI-CS2-13C
Current Data Parameters
NAME RAF-RSR-2CI-CS2-13C
EXPNO 7
PROCNO 1 S
E2. Acguisiton Parameters
Date 20240415
L’WS"?HUM spect )J\
EICRRS, e S NQ
0 65!
i[leVENT ]aCDC\J \
s o
SWH 34722.223 Hz
FIDAES  1.059638 Hz
AQ 0.8437184 s&c
B Vahousec
b i Cl
D1 1.00000000 sec
D1 0.03000000 Sec
100 1
SFO1 125.7721254 MHz
NUCT 13C
PO 3.33 usec
P1 10.00 usec
PLWA 5000000000 W
SFO2 500.1320005 MHz
NUC2 H
CPOPRGI2  wialtz15
goPD: 8000 use
PLW2 198862 W
PLWI2 055047000 W
PLW13 016621999 W
E2- Processing parameters
SF 125.7577890 MHz
WOwW EM
5B 0
LB 1.00 Hz
Ge o
PC 140
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4q: HRMS (Q-TOF) m/z: [M + H]* Calcd for C1sH19CINS2 312.0642; Found: 312.0640.

x108 |Cpd 1: C15 H18 CI N S2; 0.250: + FBF Spectrum (rt: 0.234-(
-1 312.0640
2.1 (M+H)+
2—
1.9+
1.87
1.7

1.6 s

1.5

1.47 )J\

13- S NQ

1.2

1.1 X

-

0.9

0.8 Cl

0.7

0.6

0.5

0.4

0.3

0.2 311.0544

0.1 M+

: o)

0~ T T T T T T T

3095 310 3105 311 3115 312 3125




1H NMR (400 MHz, CDCl3) and 13C{'H} NMR (100 MHz

e
W)
O
o
L
o
=8
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o
8
o
s}
c
=
Q.
N
q

RAF-SM-436-RE|

R R R R LR R LRI LR L R R R F R R R R E LR
Current Data Parameter Ll e e el T e e o A A - I I R B T B . S B B B B B B B B Bl il ol
NAME RAF-SM-436-REPEAT-1H R
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240418
Time 22.46 h

INSTRUM Avance Neo 400
PROBHD Z163739_0226 (

PULPROG zg30
TD 51724
SOLVENT CDC13
NS 13
Ds 0 S
SWH 8620.689 Hz )J\
FIDRES 0.333334 Hz
AQ 2.9999919 sec S N
RG 77.037
DW 58.000 usec \
DE 13.14 usec
TE 297.5 K
Dl 1.00000000 sec
TDO 1 F
SFOl 400.1324708 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
SI 65536
SF 400.1300098 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm|
] I < I €
Ll Bl IS £ B =] - ol ey ('] 51 1 Ese
3 98 28R2888588k12Y = =
RAF-SH-436-13¢ : =8 gyssspadzgdace RRE 388 gas
Current Data Parameters
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20240419
Time 16.13 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 2500
Ds 0 S
SWH 27777.778 Hz
FIDRES 0.847710 Hz )J\
AQ 1.1796480 sec
RG 101 S NQ
DW 18.000 usec
DE 6.50 usec
TE 298.8 K \
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6669898 MHz F
Nucl 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
Nuc2 1H
CPDPRG[2 waltzé65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
SI 32768
SF 100.6555191 MHz
WDW EM
SSB 0
LB 1.00 H=z
GB 0
) - ‘ H ” |
‘ 1 I o | . " Leraknacks
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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19F{H} NMR (CDCl3, 376 MHz) of compound 4r

3
RAF-SM-436-F-1 £
Current Data Parameters
NAME RAF-SM—-436-F-1F
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240430
Time 11.39 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zg
TD 131072 S
SOLVENT CDC13
NS 188 )J\
Ds 4 N
SWH 166666.672 Hz
FIDRES 2.543132 Hz X
AQ 0.3932160 sec
RG 101
DW 3.000 usec
DE 6.50 usec F
TE 296.9 K
Dl 1.00000000 sec
TDO 1
sFol 376.4795413 MHz
NuUcl 19F
Pl 12.00 usec
PLWL 31.08799934 W
F2 - Processing parameters -
sI 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
T T T T T T T T
150 100 50 0 -50 -100 -150 -200 ppm

4r: HRMS (ESI-TOF) m/z: [M + H]* calcd for CisH19FNS2 296.0938; Found 296.0944.

v L 1

%108 Cpd 1: C15SHIB F N S2

— 296,0044
3. (M+H)+
-
2.8
2.6
2.4
2.2
—
1.6
1.6
1.4
1.2
-
0.8 297,0976
0.6 (M+H)+

047
0.2

oL ol . p—

T I I
295 29 207 2

L

62




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4s

RAF-SM-427-1H

Current Data Parameters LR R R I K R S R R S R
T SN W R (P R 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240413
Time 17.08 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zg30
TD 51724
SOLVENT CcDC13
NS 13
Ds 0
SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec S
RG 101
DW 58.000 usec )J\
DE 13.14 usec
TE 295.4 K S
D1 1.00000000 sec
DO 1 NN
SFO1 400.1324708 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 25.07999992 W Me Br
F2 - Processing parameters
SI 65536
SF 400.1300100 MHz
WDW EM
SSB o
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
13 12 1 7 6 5 4 3 ppm
el [ ] [
aill—=1a =] | ol led

RAF-SM-427-13C g SR58882Q 588 iGR
Current Data Parameters E E 8 '8 2 5 g & E KR 3%

RAF-sSM-427-13C
¥ N N/ |1
PROCNO 1
F2 - Acquisition Parameters
Date 20240413
Time 17.23 h
INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zgpg30
TD 65536
SOLVENT CDCl13
NS 351 S
DS 2
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec S
RG 1ol
DW 18.000 usec \
DE 6.50 usec
TE 295.9 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.6242384 MHz
Nucl 13c Me Br
PO 3.41 usec
Pl 10.22 usec
PLW1 75.00000000 W
SFO2 400.1316005 MHz
Nuc2 18
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
SI 32768
SF 100.6127736 MHz
WDW EM
S5B o
LB 1.00 Hz
GB o
PC 1.40 |

T T T T T T T T
240 220 200 140 120 100 ppm
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4s: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H21BrNS2 370.0294; Found 370.0298.

Intens.

x10%
37046298
a
0
oo
1 Me Br

370.1219

369.8 369.9 370.0 370.1
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1H NMR (400 MHz, CDCls) and 13C{1H
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D aramet 38353985800033959553 39858 gasegnanenenaneangy
urren’ ata Parameters TTITTTTY
NAME RAF-SM-DIOME-1H B N N
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240506
Time 21.55 h
INSTRUM Avance
PROBHD Z163739_0237 ( S
PULPROG zg30
TD 51724 )J\
SOLVENT CDC13
NS 18 S N
DS 0 O
SWH 8620.690 Hz
FIDRES 0.333334 Hz Me \
AQ 2.9999919 sec
RG 45.2
DW 58.000 usec
DE 13.14 usec OMe
TE 296.5 K
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
SI 65536
SF 400.3000094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
ghlE [ @ER @
Sleleill= - ailslai cilailed
) 8 2E3 82 = cago ~
RAF-SM-DIOME- 5 R g84 =d: RNE  sB3sd 4z8
Current Data Parameters
SR e TR VN
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240506
Time 22.19 h
INSTRUM Avance
PROBHD 2163739 _0237 (
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 634
Ds ]
SWH 27777.778 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec S
RG 101
DW 18.000 usec )J\
DE 6.50 usec
TE 297.3 K S N
Dl 1.00000000 sec
pll 0.03000000 sec MeO NN
TDO 1
SsFol 100.6669898 MHz
Nucl 13c
PO 2.67 usec
Pl 8.00 usec OMe
PLW1 97.90799713 W
SFO2 400.3016012 MHz
NUC2 18
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
s8I 32768
SF 100.6555248 MHz
WDW EM
SSB [}
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4t: HRMS (ESI-TOF) m/z: [M + H]* calcd for C17H2aN02S2 338.1243; Found 338.1244.

Intens,

ot
33847244
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1H NMR (500 MHz, CDCls) and 13C{H} NMR

(V22U P QWP

3.842
815
3564 S

I FEET
N ~M~ W o OO0 0N W
L~ I T I ) o

Current Data Parameters

NAME RAF-PC-05-3,4-DIOME-CS-1H
EXPNO 16

PROCNO 1
F2 - Acquisition Parameters
Date_ 20240422
Time 12.28h
INSTRUM spect
PROBHD Z124627_0008 (
PULPROG 230 S
TD 65536
SOLVENT coci
T
0
WH 10000.000 Hz S N

S
FIDRES 0.305176 Hz
AQ 3.2767999 sec MeO AN
RG 30.72
DW 50.000 usec
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
o MeO

TDO

SFO1 500.1330885 MHz
NUC1 1H

PO 5.00 usec

P1 15.00 usec

PLW1 9.39999962 W

F2 - Processing parameters
665

sl
SF 500.1300136 MHz
wWDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
h A

11 10 9 8 7 6 5 4 3 2 1 ppm
B B gy ERA
bl (=1 [~] (=] (=] NI NIl
Q oo oo

2 Lk gag 8 &2 g EEER k88

e vt v wh
Current Data Parameters v , / ‘ x / |
NAME RAF-PC-05-3,4-DIOME-CS-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0240422
Time 1229h
INSTRUM spect
PROBHD Z124627_0008 (
PULPROG 2gpg30 S
TD 65536
SOLVENT CDCI3
NS 21
DS 0
SWH 34722.223 Hz S N
FIDRES 1.059638 Hz
AQ 0.9437184 sec
RG 197.27 MeO AN
Dw 14.400 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 Meo
SFO1 125.7721254 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 50.00000000 W
SFO2 500.1320005 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 9.39999962 W
PLW12 0.33047000 W
PLW13 0.16621999 W
F2 - Processing parameters
sl 32;68
SF 125.7578220 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 T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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4u: HRMS (Q-TOF): m/z [M+H] * calcd for C17H24NO2S2 338.1243 Found 338.1249.

x108 Cpd 1: C17 H23 N 02 52; 0,377

338.1249
5.5 (M+H)+
d S
it
: 0
MeOD/\)\
3.5
7 MeO
2,5
.
1.5

051 337115
M+

41,1243
M4 H)+
1=

U_ 1. - p—
l T T T
336 338 340 342



1H NMR (400 MHz, CDCls) and 13C{'H} N

RAF-SM-477-A-1
Current Data Parameters f¥a
NAME RAF-SM-477-A-1H e
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240504
Time 15.30 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zg30
TD 54274
SOLVENT CcDC13 S
NS 6
Ds 0 )J\
SWH 8223.685 Hz S N
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 32 NN
DW 60.800 usec
DE 6.50 usec
TE 168.1 K
D1 1.00000000 sec \/\O
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
sSI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
[ EEEE EREE B R
o™ 3] Bl N K il o ol (271 £57) [
K 8 3888 88 o 2 s 5
RAF-SM-477-A-1 5 5 dRRis £z FRE §  pak q8 s
Current Data Parameters
v e W& N Vo
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240504
Time 15.36 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zgpg30
TD 65536 S
SOLVENT cDCl3
NS 147 )J\
DS o
SWH 26041.666 Hz S N
FIDRES 0.794729 Hz
aQ 1.2582912 sec NN
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 168.2 K \/\O
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUCl 13cC
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
Nuc2 18
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sI 32768
SF 100.6127978 MHz
WDW EM
SSB o
LB 1.00 Hz
GB o
PC 1.40
.
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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4v: HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH24NOS2 334.1295; Found 334.1305.

x10%_
6.5
E
5.5
5
4,5~
a4
3.5
.
2,57

1,57
1
0.5

Cpd 1: C18 H23 N O §2;

334,1305
(M+H)+

335,1329
(M+H)+

T T T
333 334 33 X
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCIs3) of compound 4w

7.260
7.136
7.132
7124

Current Data Parameters
NAME RAF-PC-05-THIO-1H
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240424

Time 1451 h

INSTRUM Avance S
PROBHD Z163739_0237 (

PULPROG 2g30 )]\
U] 51724

SOLVENT cbci3 S N
NS g

DS 0

SWH 8620.690 Hz = A

FIDRES 0.333334 Hz

AQ 2.9999919 sec \

RG 101 S

DW 58.000 usec

DE 13.14 usec

TE L

D1 1.00000000 sec

TDO 1

SFO1  400.3024719 MHz

NuC1 1H

PO 2.67 usec

P1 8.00 usec

PLWA1 21.00099945 W

F2 - Processing parameters

536
SF 400.3000095 MHz

WDW EM

ssB ]

LB 0.30 Hz

GB 0

PC 1.00 l w k

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 PpmMm
=lleail— o - il lai allai )

b ] AEREIR Ng® 5 Qe 8L
— - AR 3 L Qg i~ o 5
& g 85gag N 3 8% 9 2

Current Data Parameters

NAME RAF-PC-05-THIO-13C

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 2024042

Time 1456 h

INSTRUM Avance

PROBHD Z163739_0237 (

PULPROG zgpg30

TD 65536

SOLVENT cDCI3

NS 115 S

DS 0

SWH 27777.778 Hz

FIDRES 0.847710 Hz S N

AQ 1.1796480 sec

RG 101 Q

Dw 18.000 usec

DE 6.50 usec \

TE 298.0 K X

D1 1.00000000 sec

D11 0.03000000 sec \

TDO 1 S

SFO1 100.6669898 MHz

NUC1

PO 2.67 usec

P1 8.00 usec

PLW1 97.90799713 W

SFO2 400.3016012 MHz

NUC2 1H

CPDPRG[2 waltz65

PCPD2 80.00 usec

PLW2 21.00099945 W

PLW12 0.16583000 W

PLW13 0.08346400 W

F2 - Processing parameters

sl 3276

SF 100.6555213 MHz

wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

I ) 1 I I I ) 1 I I I ) I I I I I ) 1 I
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 PPM
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4w: HRMS (Q-TOF): m/z [M+H] * calcd for C13H1sNS3 284.0596 Found 284.0601.

w108 Cpd 1: C13 HI7 N S3; 0.340: +

— 284,0601
4,71 (M+H:]+
4
3.8
3.6
3.4
3.2
3

j]\
2,51 S NQ
267
247 ®/\)\
2,
. \ S

1.8
1.67]
1.4
1.2
1
0,8
0,677
0.4 283.051
[ M+

el 8. — 0 =
I I I I

282 284 286 288

M+H)+

&B?.GSSE‘




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4x
RAF-SM-437-1H
Current Data Parameters
NAME RAF-SM-437-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240418
Time 19.10 h
INSTRUM Avance
PROBHD 2163739_0237 (
PULPROG zg30
TD 51724
SOLVENT CDC13
NS 9
Ds ]
SWH 8620.690 Hz S
FIDRES 0.333334 Hz
AQ 2.9999919 sec )J\
RG 64
DW 58.000 usec N
DE 13.14 usec
TE 299.3 K NN
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
SI 65536
SF 400.3000095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00 L
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
RN @ M ME e
Slrlr|ri= (=] - ] B s oveviey
g HENLSRERHBE - -
RAF-SM-437-13¢ : FEM TR BB 3Es HE
Current Data Parameters
e "hAT-aaiT-1og s W By \
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240418
Time 19.20 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 231
Ds 0
SWH 27777.778 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101 S
DW 18.000 usec
DE 6.50 usec )J\
TE 299.8 K
p1 1.00000000 sec S N
D11l 0.03000000 sec
TDO 1
sFol 100.6669898 MHz \
NUC1 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
s8I 32768
SF 100.6555217 MHz
WDW EM
SSB o0
LB 1.00 Hz
GB 0
PC 1.40
| Al . 1 ‘
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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4x: HRMS (ESI-TOF) m/z: [M + H]* calcd for C19H22NS2 328.1189; Found 328.1183.

Intens,
x10%

3284183

327.1020 327.5205 W -'~.3
st Py g sty iAo N ohin)

327.0 3273 328.0
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCIs3) of compound 4y

(ﬂNN(DQ’m%I\-FFI‘-WFQ‘FQN N~ VOO OW MO STOANMNMNTON
Robpyrrerrrmerrbs 000 000 QAo qaani
KNENKKNNNNNNOGOOUOOO WY 0o dadarsre =«
Current Data Parameters
NAME  RAF-RSR-6OME-NAPH-CS2-1H
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters S
Date_ 20200423
Time 20.28h
INSTRUM Avance Neo 400
PAOBHD _Z163739_0226 ( )J\
PULPROG 30
T 5]72429 S N
SOLVENT coCi3
SWH 8620.689 Hz \
FIDRES _ 0.33333 Hz
AQ 2.9969919 sec
RG 16.6803
B e
TE 295.3K
D1 1.00000000 sec MeO
TDO
SFO1  400.1324708 MHz
NUct iH
PO 2.67 usec
P1 8.00 usec
PLW1  25.07999802 W
F2- Procsssing parameters
si [2
SF 4001300000 iz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A I
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 Ppm
8 o o [=] (2] [o2] |2 8 =11k
e 1222 ] Qe ] 1
(3] Ko aNllr=llr o NN ool 1]
2 DO~ OOMWLE=TONTMO
g NFWNNNMFNWQF — N D (o B =]
A SToonNmNoooao @30T 2 = 10
= MO r-O 0O WO O oW Qe oM
=2} WOOONNANANANNTO T oM~ TN
- — T T T T T nwwn= NN ™
Current Data Parameters
NAME  RAF-RSR-GOME-NAPH-CS2-13C
EXP 12
PROCNO 1
F2 - Acquisition Parameters
Date 20240423
Time 2031 S
INSTRUM Avance Neo 400
PROBHD Z163739_0226(
PULPROG  zgpga0
SoLvent " Eocks )J\
NS 53
3 S N
SWH 777 Hz
FIDRES  0.847710 Hz
Ac
a0 I‘!‘:zﬁ;ﬂﬂ!e: \
DwW 18.000 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 s&c
D11 0.03000000 sec
glgg“ 100. ;2“2354 MHz M eo
NUC1 13C
PO 3.41 usec
P1 10.22 usec
PLW1 75.00000000 W
SFO2 400.1316005 MHz
ucz iH
CPDPRG[2 ‘waltz65
PCPD2 90.00 usec
PLW2 2507999992 W
PLWi2 019815993 W
PLW13 009867500 W
F2-Processing parameters
Sl 32768
SF 100.8127937 MHz
WD EM
S5B 0
LB 1.00 Hz
GB 0
PC 140
| L AL
) I I 1 Ll 1 1 T 1 I I I T
240 220 200 180 160 140 120 100 80 60 40 20 ppm

75



4y: HRMS (Q-TOF) m/z: [M + H]* Calcd for C20H24NOS2 358.1294; Found: 358.1292.

x108 Cpd 1: C20 H23 N O S2; 0.247: + FBF Spectrum (rt: 0.214-0.297
- 358.1292
e (M+H)+
2.6
2.4
2.2 S

s A
1.8- S Q
N

w e

4 veo

1.2
1_

0.8

0.6~

0.4

0.2 357.1200

0_ —
I I T [ I [ I
3555 356 3565 357 3575 358 3585




1H NMR (400 MHz, CDCl3) and 13C{1H}

NMR

o ramoters SRR R R R LIRS LR EE PR E AL R L ELEL R L
™ DT VAR Vi) it
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240514
Time 20.01 h
INSTRUM Avance Neo 400
PROBHD  2163739_0226 (
PULPROG zg30
TD 51724
SOLVENT CDC13 S
NS 25 )j\
Ds 0
SWH 8620.689 Hz S NQ
FIDRES 0.333334 Hz
AQ 2.9999919 sec Me o) A
RG 69.3333
DW 58.000 usec
DE 13.14 usec Me (@) (@)
TE 300.1 K
D1 1.00000000 sec
TDO 1
SFOl 400.1324708 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
SI 65536
SF 400.1300100 MHz
WDW EM
SSB o]
LB 0.30 Hz
GB 0
BC 1.00
U bu
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
AEERE [ R EEEREER
SNl lr=loilien] v e e [aed Esed Eo1 5V K0 d D] <]
8 5 g 5 2388%88LKEY o $ o RS S
RAF-SM-487-13C S 8 8 g3ssandasr HEEE 3§55 §edaanss
Current Data Parameters
e Caarmeerze | TSN N TSN
EXPNO 1z
PROCNQ 1
F2 - Acquisition Parameters S
Date_ 20240514
Time 20.54 h )J\
INSTRUM Avance Neo 400 [ D
PROBHD 2163739 0226 (
PULPROG zgpg30
™ i Me 10 X
SOLVENT CDC13
NS 1384
DS 2
swWH 27777.777 Hz Me o o
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101
DW 18.000 usec
DE 6.50 usec
TE 300.5 K
Dl 1.00000000 sec
D11l 0.03000000 sec
TDO 1
SFol 100.6242384 MHz
Nucl 13c
PO 3.41 usec
Pl 10.22 usec
PLW1 75.00000000 W
SFoO2 400.1316005 MHz
Nuc2 1H
CPDPRG [2 waltz65
PCPD2 80.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
sI 32768
SF 100.6127728 MHz
WDW EM
SSB 0
LB 1.00 Hz
PC 1.40
’ . - dokardind "
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4z: HRMS (ESI-TOF) m/z: [M + H]* calcd for C30H40NO3S2 526.2445; Found 526.2440.

Intens.
x10%

5262440

1,251
1.001 |
| !
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| 55’/J1\\P4
7 || Me /@/\)\ Q
'O UPS
! | Me o%o
0.50- I |

0.257 fEif

0.00.
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCls) of compound 4aa

- [+=]
gﬁ%%
W0 Ww
— L

Current Data Parameters
NAME RAF-PC-06-ALI-CS2-1H

EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date 20240626

Time 20. 12 h
INSTRUM

PROBHD 2103739 0237(
PULPROG zg30

TD 51724
SOLVENT cDCB

NS 6

DS 0

SWH 8620.690 Hz s

FIDRES 0.333334 Hz

AQ 2.9999919 sec
RG 18
DW 58.000 usec
DE 13.14 usec S D
TE 297.4K
D1 1.00000000 sec \\fvj/A\\\pﬂdQ§§>//l\\\
1

TDO 5
SFO1 400.3024719 MHz
NUC1 1H
PO 2.67 usec (E/Z = 2;1)
P1 8.00 usec
PLW1 21.00099945 W
F2 - Proceasmgparameters
Sl
SF 400. 3000098 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| S
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
&8 158 [BIS b b b= s e B
N~ =1(-] Lol L] ||| 2 <
55 Soea 588 GcRST8BIESNgemESyPRVEs
&8 G888 KEE I30853d-RRRARaRgsNaEs

e
-
NS
<

W TSsSse=—

Current Data Parameters

NAME RAF-PC-06-ALI-CS2-13C
EXPNO 9

PROCNO 1

F2 - Acquisition Parameters
Date_ 20240626

Time_ 20.14 h
INSTRUM Avance
PROBHD Z163739_0237 (
PULPROG Zgpg30

TD 65536
SOLVENT CDCI3 S
NS 54
DS o Py
SWH 27777.778 Hz
FIDRES 0.847710 Hz S N
AQ 1.1796480 sec
RG 101
bw 18,000 usec AN
DE 6.50 usec
TE 297.9K 5
D1 1.00000000 sec
D11 0.03000000 sec
oo (EIZ = 2:1)
SFO1 100.6669898 MHz
NUC1
PO 2.87 usec
P1 8.00 usec
PLW1 97.90799713 W
SFOZ 400.3016012 MHz
ucz 1H
CPDPHG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
| 7t
SF 100.6555264 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
k l | " - . ol -
W o s " . Y L o

T I T I 1 1 T 1 1 I 1 T I 1 1 T Ll I T

1 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




4aa: HRMS (Q-TOF): m/z [M+H] * calcd for C17H32NSz 314.1971 Found 314.1978.

%108 Cpd 1: C17 H31 N S2; 0.991: + FBF Spectrum (rt:
— 314.1978
3.6 (M+H)+
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g HJJ\)S\ D
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RAF-RSR-17C-CS2-PYRO-1H

Current Data Paramelers
NAME  RAF-RSR-17C-CS2-PYRO-1H
EXPNO 10

PROCNO 1
F2 - Acquisition Parameters
Date, 20240624

Time 2313h

INSTRUM spect
PROBHD Z119470_0087 (
PULPI 2930

RAF-RSR-17C-CS2-PYRO-13C

Current Data Paramelers
NAME RAF-RSR-17C-CS2-PYRO-13C

EXPNO "
PROCNO 1

F2 - Acquisition Parameters
Date 20240624

Time 23.16h
INSTRUM spect
PROBHD 7118470_0087
PULPROG  2gpg3o

0 655
SOLVENT cDCI3
NS m

Ds o

SWH 34722223 Hz

FIDRES 1.059638 Hx

AQ 0.9437184 sec

RG 197.27

ow 14.400 usec

DE 6.50 usec

TE 2971 K

D1 1.00000000 sec

D11 0,03000000 sec

TDH 1

SFO1 1257721254 MHz

NU 13C

PO 2.97 usec

P1 8.90 usec

PLW1  100.00000000 W

SF%Q 500.1320005 MHz
2

1
vraltz16

NU
CPDPRG[2
PCPD2 80.00 usec

PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W

F2-Processing parameters
1] 32768

SF 1257577989 MHz
wow EN

8sSB
LB
GB
PC

0
1.00Hz
[

140

. I,

ﬁDLVENT 1JCDCIC& S N
SWH 10000.000 Hz
R sa7aoes see \W A
RG 15.73
bw 50.000 usec 10
DE 6.50 usec
i 1.00000000 sec
iy oo (E/lZ =2:1)
SFO1 500.1330885 MHz
NUCH 1H
PO 4.45 usec
P1 13.35 usec
PLW1  16.00000000 W
-53- Prnmsgisragﬂmmelars
SF 5001300139 MHz
WDW EM
SSB ]
LB 0.30 Hz
GB 0
PC 1.00 U
1 1 I I ) I 1 I 1 I I
10 9 8 7 6 5 4 3 2 0 ppm
==}
285 (33 []]2 g2(@13| (2
|| ~-|o L1 B ‘D!l'v—ﬂg n
(= =1 0 MmD
M~ t'!'l-l.ﬂgﬂ'Dm‘ﬂ'DC\lq‘ﬂ'ﬂl‘-(ﬂm'ﬂ‘l\-Fﬂ'Nﬂ‘ln(DNMI'-I.DNI'-Nm
- - NOMNOLVLOTLANANTS-—TODOUNDNDTIU"TTONONLUNMNNOODLW
o o oo NOMROOVOTORMOOUVWLIEITIIONN"TO RO OO
(=2 =] OONANNMMOTTOOMNMNTANTTIOIIIIDNANDDIDINNTNONT
- - T r e ODODODTOOOONNNANANANNNANANNANANANAN ™

200 180 160 140

120 100

20 -40 ppm
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4ab: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C22H42NS2 384.2753; Found: 384.2755.

Intens.
x105_

6_

3842755

384

385
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1H NMR (400 MHz, CDCls) and 13C{tH} NMR (

100 MHz, CDCl3) of compound 4ac

RAF-SM-449-PIP

Current Data Parameters

NAME RAF-SM-449-PIPE-1H
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240425

Time 13.51 h
INSTRUM spect
PROBHD  2104450_0346 (
PULPROG zg30

TD 54274
SOLVENT cDpcl3

Ns 18

DS 0

SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 101

DW 60.800 usec
DE 6.50 usec
TE 167.9 K

D1 1.00000000 sec
TDO 1

SFOl 400.1324710 MHz
NUC1 1H

PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W

F2 - Processing parameters
sI 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

87
87
28
B7
80
1.69
1.63

Ll

=
\'

162

T T T T T
115 11.0 105 100 95

T T
7.0

T T
0.5 ppm

90 85 80 75 65 60 55 50 45 40 35 30 25 20 15 1.0
g (ae B B e
o aill=l 1= - =l =l ui led
2 2 581218 8 -

RAF-SW-443-PIP 3 2 i85 R bEES ia53

Current Data Parameters

NAME RAF-SM-449-PIPE-13C \\ V ‘ W \ \// \l/ /

EXPNO 12

PROCNO 1

F2 - Acquisition Parameters

Date 20240425 S

Time 14.19 h

INSTRUM spect

PROBHD 2104450_0346 ( S N

PULPROG zgpg30

TD 65536

SOLVENT CDC13

Ns 734 \

Ds 0

SWH 26041.666 Hz

FIDRES 0.794729 Hz

a0 1.2582912 sec MeO

RG 1030

DW 19.200 usec

DE 6.50 usec

TE 167.8 K

Dl 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1 100.6238364 MHz

NUC1l 13c

PO 3.33 usec

Pl 10.00 usec

PLW1 47.00000000 W

SFO2 400.1316005 MHz

NuUCc2 1H

CPDPRG[2 waltzlé

PCPD2 90.00 usec

PLW2 9.69999981 W

PLW12 0.26944000 W

PLW13 0.13552999 W

F2 - Processing parameters

SI 32768

SF 100.6127753 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

oada ol ﬂ JIem |
T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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4ac: HRMS (ESI-TOF) m/z: [M + H]* calcd for C17H24NOS2 322.1295; Found 322.1301.

x10°

2.8
2.6
2.4
2.2

1.8
1.67
147
1.27]

1
0.8
0.6
0.47
0.2

Cpd 1: C17 H23 N O 52; 0.425: + FBF Spectru

322.1301
(M+H)+

I
320.5

I
321

I
321.5

I
322

I
322.5
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1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCls3) of compound 4ad

7.377
7.360
7.352
7.337
7.288
7.279
7.265
7.239
7.224

|

RAF-RSR-4OME-CS2-N4PH-2-1H

Current Data Paramelers
NAME  RAF-RSR-40ME-CS2-N4PH-2-1H

EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date 20240503

Time 17.21h
INSTRUM spect
PROBHD 7124627 0008 (
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

DS

SWH 0000.000 Hz
FIDRES  0.305176 Hz
AQ 3.2767999 sec
RG 80.35

DWW 50.000 usec
DE 6.50 usac
TE 297.3K

D1 1.00000000 sec

TDO 1
SFO1 500.1330885 MHz
Nuci 1H

PO 5.00 usec
P1 15.00 usec
PLW1 9.39999962 W

F2 - Processin rameters
65

<
S|
é/

i)
>

sl 5
SF 500.1300000 MHz
wWDwW EM
sSB ]
LB 0.30 Hz
GB 0
PC 1.00
. J/\ L /\_A
T T T T T T T T T T T
9 8 7 6 4 3 2 1 0 ppm
<=3
il INIr] I+~ [=] bt =] [w] ol i NI
N - O NN <t
- - MOMmWWY oI ® VST OTITOO—TF O
e} g IgIINLEO NOMANaWwoLANND
(=1 n MOANANANANN MMNMNO DT OOANMANO
- - rrTrr€rrmrreresoTr- MhNMODOLOSTT OO
Current Data Parameters
NAME  RAF-RSR-10ME-CS2-N4PH-213C
EXPNO 7
PROCNO 1 S
F2 - Acquisition Parameters )J\
Date_ 20240503
rﬁgnum ”'fpecv
PROBHD Z124827_0008 ( S N
PULPAOG  rgpgad
TD 65531
:gLVENT mcucwa \ Ph
gl?l’ﬂ 04722.223 Hz
FIDRES 1.059638 Hz
AQ 0.8437184 sec
RG 187.27
B Siouse: MeO
TE 2974 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO
SFO1 125.7721254 MHz
NUC1 13C
Po 3.33 usec
P1 10.00 usec
PLW1 50.00000000 W
SFO2  500.1320005 MHz
NUC2
CPDPRG[2 waltz18
PCPD2 80.00 usec
PLW2 9.39999962 W
PLW12 0.33047000 W
PLW13 0.16621998 W
F2-Processing parameters
g" 125.7578056 MH2
WoW EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40
.ul l 1 .lI b
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4ad: HRMS (Q-TOF) m/z: [M + H]* Calcd for C23H2sNOS2 398.1607; Found: 398.1609.

Cpd 1: C23 H27 N O S2; 0.374: +
| 398.1609
2.1 (M+H)+

2_
1.9
1.8
1.7

1.67 S

1.5
1.4 S)J\r\()\
1.3
1.2 X Ph
1.1

17 MeO

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.29| 397.151]
0.1 M+

0_ e R p— r g |

| I I I
396 398 400 402

x106_




1H NMR (400 MHz, CDCls) and 13C{tH} NM
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RAF-SM-451-1H 8985388982 Y2383 88833 488388358. 3
Current Data Parameters n

1.62

NAME RAF-SM-451-1H

EXPNO 1

PROCNOC 1

F2 — Acquisition Parameters

Date_ 20240425

Time 15.18 h

INSTRUM Avance

PROBHD 2163739_0237 (

PULPROG zg30 S
TD 51724

SOLVENT CDC13 )J\
NS 9 S
DS 0

SWH 8620.690 Hz

FIDRES 0.333334 Hz

AQ 2.9999919 sec

RG 101

DW 58.000 usec

DE 13.14 usec MeO
TE 297.3 K

D1 1.00000000 sec

TDO 1

SFO1 400.3024719 MHz

NUC1 1H

PO 2.67 usec

Pl 8.00 usec

PLW1 21.00099945 W

F2 — Processing parameters

SI 65536

SF 400.3000094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T
13 12 11 10 9 8 7 6 3 2 1 0 -1 ppm

2 g 3285 3 =
RAF-SM-451-MO 8 2 8a5E ¢ RRE R 3
Current Data Parameters \\ V ‘ | \/ |
‘NAME RAF-SM-451-MOR-13C!
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20240426 S
Time 22.52 h
INSTRUM Avance )J\
PROBHD 2163739 _0237 (
PULPROG zgpg30 S
TD 65536
SOLVENT CcDC13
NS 1500 X
Ds ]
SWH 27777.778 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101 Meo
DW 18.000 usec
DE 6.50 usec
TE 296.2 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
sFol 100.6669898 MHz
Nucl 13c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
NUC2 18
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
s8I 32768
SF 100.6555202 MHz
WDW EM
SSB [}
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T
240 220 200 180 160 140 120
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4ae: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H22N0O2S2 324.1087; Found 324.1081.

Intens.
x10%

1.29

0.8+

0.6

0.44

0.24

0.0

324,081
//ii\\
MeO
323.95 324.00 324.05 324.10 324.15
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4af

RAF-SM-455-THI ﬁ § E g By § §

2888L883Y
Current Data Parameters ©© o < + + <+

NAME RAF-SM-455-THIOMOR-1H \\\\W W T

5.20
4. 91

73
1.64
162

<

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240427
Time 21.26 h

INSTRUM Avance Neo 400
PROBHD 2163739_0226 (
PULPROG zg30

S
TD 51724
SOLVENT cDC1l3
ue 25 s” N /\
Ds 0

SWH 8620.689 Hz K/
FIDRES 0.333334 Hz X S

AQ 2.9999919 sec

RG 42.449

DW 58.000 usec

DE 13.14 usec Meo

TE 294.9 K

D1 1.00000000 sec

TDO 1

SFOl 400.1324708 MHz

NUC1 1H

PO 2.67 usec

Pl 8.00 usec

PLW1 25.079%9992 W

F2 - Processing parameters

SI 65536

SF 400.1300101 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
1 Ll

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

3 o REXT 8 = == w0
RAF-SM-465-THI g 2 sgEE o REE  H3as £ B
Current Data Parameters l \\ V | \V \\// ‘ ‘
NAME RAF-SM-455- THIDMUR 13c
EXPNO
PROCNO Y
F2 - Acquisition Parameters
Date_ 20240427
Time 22.03 h
INSTRUM Avance Neoc 400
PROBED 2163739 0226 (
PULPROG 2apg30 S
™ 65536
SOLVENT cpels )]\
ns 973
DS 2 S N
sWH 27777.777 Bz
FIDRES 0.847710 Hz
ag 1.1796480 sec AN K/S
RG 101
DW 18.000 usec
DE 6.50 usec
TE 295.9 K
p1 1.00000000 sec MeO
pi1 0.03000000 sec
DO 1
sFol 100.6242384 MHz
NUC1 13c
PO 3,21 usec
Pl 10.22 usec
PLW1 75.00000000 W
sFoz 400.1316005 MHz
Nuc2 1H
CPDPRG[2 waltz6s
PCPD2 50.00 usec
PLw2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
sT 32768
SF 100.6127801 MHz
WDW EM
ssB o
LB 1.00 Hz
cB o
pc 1.40
]
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 pPpm
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4af: HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH22NOS3 340.0859; Found 340.0864.

x10°
7.5-1
-
6,5
-
5,51

Cpd 1: C16 H21 N O 53; 0.418: + FBF Spectrum

340,0864
(M+H+

341.0893
(M+H}+

343.0856
(M+H)+
| |

.J . N B

T I I T I I I I
339 340 341 342 343 344 345 34
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCIs3) of compound 4ag

HEH IR EEEEE T8
B54d°PRunad3BorANNIees IR §§ 584
NERERNKNENOOOSOUOO0O0OCOCOCOOBSFTF ¢ed 569 -
Current Data Para
NAME ~ RAF- nsn TOME-AOME-1H
Fhoeo %
F2- Acquisition Parameters
Dale_ NNMN S
INSTRUMN
PROBHD z1044g 0346 ¢ )J\
PULPROG 2930
SOLVENT cDCI3 S N
£ g |
SWH §223.685 Hz AN
FIDRES _ 0.303043 Hz OMe
Aa 3.2008503 sec
DW 60.800 usec
Te K MeO
D1 1.00000000 sec
TDO 1
SFO1  400.1324710 MHz
NUG1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69990981 W
Fz - Processing parameters
32768
SF 2004300095 Wiz
wDw EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
'l
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
Ni=IQo|=r|r~| | Ll ™ -] ™ ©
- N~ OO -ODDO M
s ~rTOBFTURNRUYRNR—-~O® rOWNhWLOOR®E®M® ®
I~ © POO0OOBRNMNOETFm NQOTOoANTNnOIN ©
- - T T T ~NWWLWST T M -
Current Data Parameters
NAME RAF-RSR-4OME-2OME-13C
EXPNO 9
PROCNO 1
F2- Acquisiion Parameters S
Date_ 0240424
1|ml 20ﬂ5h )J\
-
ELEERE e $” °N A
ﬁngm e | |
g\ISVH 2:0342|BBBH \ /
FIDRES D7M729Hzl OMe
AQ 1.2582912 sec
RG 1030
T
TE 167.0K MeO
D1 1.00000000 Sec
Di1 0.03000000 sec
TDo 1
SFO1  100.6238364 MHz
NUC1 13C
Po 3.33usec
P1 10.00 usec
PLW1 47.00000000 W
SFOZ 4001316005 MHz
CPDPRG[2 wanzus
PCPD2 90.00 usec
PLW2 8.68889981 W
PLWI2 0.26944000 W
PLW13  0.13552008 W
F2-Processing parameters
Sl 32
SF 1006127796 MHz
wow EM
ssB 0
LB 1.00 Hz
68 [
PC 1.40
. I — N o o | ‘ L s et il
I I I ) 1 1 I I I 1 1 1
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4ag: HRMS (Q-TOF) m/z: [M + H]* Calcd for C21H26N02S2 388.1400; Found: 388.1401.

Ide 1: C21 H25 N 02 S2; 0.268: + FBF Spectrum (rt: 0.235-0.8

x10°
388.1401
247 (M+H)+

2.27
2_.
1.8 S

1.6_' S)J\’Tj/\©\
1.4+ X OMe
1.2_ Meo

0.8
0.6

0.4

0.2 387.1313
M+

- I T T : I ICE T T T
3855 386 3865 387 3875 388 3885




1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCls3) of compound 4ah

Current Data Parameters

o @
8 RE
T -

NAME  RAF-PC-05-DIBENZ-PDT-1H
EXPNO 14
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240429
Time 19.17 h
INSTRUM spect S
PROBHD Z124627 0008 (
PULPROG 2g30
D 65536 PN
SOLVENT CDCI3 S N Ph
NS 10
Ds 0
SWH 10000.000 Hz NN k
FIDRES 0.305176 Hz Ph
AQ 3.2767999 sec
RG B
bw 50.000 usec
DE 6.50 usec
TE 207.8 K MeO
D1 1.00000000 sec
TDO
SFO1 500.1330885 MHz
NUC 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.39999962 W
F2 - Processing parameters
Si 5536
SF 500.1300139 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N Jt
T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm
zls) (8)(8] (8 g (5] ) f
Slei] |ei]|lo o - |-|- e o~
M~ wn
5 2 F2YRIILYIIL wg Koo o
H S o e q 3’ PR R ] @
8 8 EIERNEREREE KEE BERg @
Current Data Parameters
NAME RAF-PC-05-DIBENZ-PDT-13C
EXPNO 15
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240429
Time 19.18 h
INSTRUM spect S
PROBHD Z124627_0008 (
PULPROG 2gpg30 )]\
TD 65536
SOLVENT  CDCI3 S N N Ph
NS 28
Ds 0 k
SWH 34722,223 Hz
FIDRES  1.059638 Hz AN
AQ 0.9437184 sec Ph
RG 197.27
DwW 14.400 usec
DE 6.50 usec
TE 298.0 K MeO
D1 1.00000000 sec
D11 0.03000000 sec
TDo 1
SFO1 125.7721254 MHz
NUC1
PO 3.33 usec
P1 10.00 usec
PLW1 50.00000000 W
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 9.39999962 W
PLW12 0.33047000 W
PLW13 0.16621999 W
F2 - Processing parameters
Sl 32768
SF 125.7578146 MHz
wDw EM
. i potiiPig e o i ’
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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4ah: HRMS (Q-TOF): m/z [M+H] * calcd for C26H2sNS20 434.1607 Found 434.1607.

Cpd 1: C26 H27 N O 52; 0,359: 4

434,1607
(M+H}+

x108

14
1.5

1.2 S

1.1 )J\ P

-
0.57 X k Ph
0.8

MeO

0.7
0.6
0.5
0,47
0.3

0,27
438,1612
0.1 J EM+H]+

= T T T

432 434 436 438




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCls3) of compound 4ai

TR ER R
9958588 8RRAREREB8C AR RERNSRTHERES <EZ8
KERNKMNKENKAERNKEENKNOOOOUOOOOOOOCOOWBIBSTONO T Trr

i\ \ |/ it

RAF-RSR-40ME-2CL-1H

£
AN

Current Data Parameters S
NAME  RAF-RSR-4OME-2CL-1H
EXPNO 10
PROCNC 1
F2 - Anqulsillun FﬁmmeIers S N
Tlme zt:mar':“a w00 |
Avance Neo
FHDBHD 2163739_0226 ( \
7% Cl

TD 5172
SOLVENT C€DCI3
S 1

N
Ds o
SWH 8620.689 H:
FIDRES 0.333334 ;l Meo
AQ 2.9999019 sac
R 32
ow 58.000 usec
DE 13.14 usec
TE 205.5 K
D1 1.00000000
TDO 1
SFO1 400.1324708 MHz
Nuct 1H
PO 2.67 usec
P1 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
Sl 65536
SF 400.1300000 MHz
WDW EM
558 0
LB 0.30 Hz
GB o
PC 1.00
J
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
4 b =1 =1 = \rsc =11k [
BB EEIEIEIE = |22 S| |yl §
==l ]|r ™ ol llrir o
[l W OIS < 0 <
v 9 ~TOXIHANrBIVO-HARR SR IODILH ©
o I~ S ANNNOOGWBBINNNM QO Wrwm e ~
N o LOOOOOANNNANNANNNTNMNMNO DU HO D (=2
- - T rrrrrrrerrrrerrecrrrcrrecreMes nw=r<rm ™

RAF-RSR0-40ME-2CL-13C

Current Data Parameters.
NAME RAF-RSRO-IOME-2CL-13C
EXPNO 12

PROCNO 1 S N

F2- Acqm:\lmnﬁzramelars |
Dale_ 20240424

21.02h \
INSTRUM spect
PROEHD Z104450_0346 ( CI
PULPROG  2gpga0

bi) 65536
SOLVENT cocis
NS 200

EEIH 260041 666 Hz Meo

FIDRES  0.784729 Hz
AQ 1.2582912 sec
G

-

R
DWW 19.200 usec
DE 5.50 usec
TE 166.9
D 1.00000000 sec
Di1 0.03000000 sec
TDO 1
SFO1  100.6238364 MHz
NUC1 13C
PO 3.33 usec

1

P 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUG2 H
CPDPRG[2  waltz1s
PCPD2 90.00 usec
PLW2 9.68999981 W
PLWi2  0.26844000 W
PLW13 0.13552888 W
F2 - Processing parameters
s|

SF 100.6127830 MHz
WOW EM

$SB 0
LB 1.00 Hz

GB o
PC 1.40

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4ai: HRMS (Q-TOF) m/z: [M + H]* Calcd for C20H23CINOS2 392.0905; Found: 392.0902.

Cpd 1: C20 H22 CI N O S2; 0.256: + FBF Spectrum (rt: 0.223

392.0902
(M+H)+

x108

1.3
1.2
1.1

1] S

0.9 S)J\T/D
0.8
X Cl
0.7
MeO
0.6
0.5

0.4
0.37

0.2
- 391.0816
0.1 -

0 : =
| | | | | | |
389.5 390 390.5 391 3915 392 3925




1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 4aj

RAF-SM-450-1H

Current Data Parameters

NAME RAF-SM—-450-1H
EXPNO 17
PROCNO 1

F2 - Acquisition Parameters

164
162

1.28
127
125

Date_ 20240423
Time 23.43 h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG zg30
TD 54274
SOLVENT cDCl3 S
NS 4 )]\
Ds 0
SWH 8223.685 Hz S N/\
FIDRES 0.303043 Hz
AQ 3.2998593 sec K
RG 36 X
DW 60.800 usec
DE 6.50 usec
TE 165.5 K
D1 1.00000000 sec MeO
TDO 1
SFOl1 400.1324710 MHz
NUC1l 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
SI 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- L.
T T T T T T T T T T T T
13 12 11 10 9 8 6 5 4 3 2 1 ppm|
A AEE B[R bl
o~ ol - b (3] Esed K51 Lol -]
3 8 8289 3 o= ~
RAF.SM450-13C 3 g agEy 2 43 5338 g 38
Current Data Parameters
NAME RAF-SM-450-13C \\ // | W | \// | \/
EXPNO 18
PROCNO 1
F2 - Acquisition Parameters
Date 20240423
Time 23.48 h
INSTRUM spect
PROBHD 2104450 0346 (
PULPROG zgpg30
TD 65536
SOLVENT cDCcl3
NS 124
DS 0 S
SWH 26041.666 Hz
FIDRES 0.794729 Hz )J\
A 1.2582912 sec
a2 foss SN
DW 19.200 usec
DE 6.50 usec
TE 165.5 K AN K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1 13c Meo
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sSI 32768
SF 100.6127860 MHz
WDW EM
SSB o
LB 1.00 Hz
GB o
PC 1.40
e " Al |
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|
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4aj: HRMS (ESI-TOF) m/z: [M + H]* calcd for C16H24NOS2 310.1294; Found 310.1303.

«10® |CPd 1: C16 H23 N O S2;
7] 310,1303
4,25 (M+H)+
4_
3,75
3.5
3,25 j\
Em N,/“\\

2,75
2,54 A K
2,257
. MeO

L757
1.5

L2577
i 311,1330
1 (M+H)+
0.757

0.57

0,257

S P | I
- I I

I
309 310 311 3




RAF-RSR-OALLYL-CS2-N4PH-1H

Current Data Parameters.
NAME RAF-ASR-OALLYL-CS2-N4PH-1H

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters S
Date_ 20240623

Time 1500 h

INSTRUM spact

PROBHD Z104450 0346 ( S N
PULPROG 2g30

SoLvENT “ﬂgx:cls

DS B /O/\)\ Ph
SWH 8223.685 Hz

aq 3. : 3 \/\O

g Y

SFO1 400. Iirﬁ!i’lu MHz

NUC1

PO 5.00 usec

P1 15.00 usec
PLW1 9.69999981 W
F2 - Processing paramelers
sl 32768

SF 4001300095 MHz
WDW EM

SSB o

LB 0.30 Hz

GB 0

PC 1.00

C

T T T T T T T T T T T
10 9 8 7 6 5 3 2 1 ppm
[=] [
]2 (212 (=[] (2l2) (2)efe g (elely
il Nl bl Rl | =] bl Bl B K d K=1 [} NI = NN
N OANNMOM o O M
- MO0 OWON~ WOTr AINT T O
"] OFT OO ©GONF NQRPk QUuaANR B
[=2] NDTOOANNNANNT™ I~ © — O O ANMN =2
- —_rTrrTrrTrTETTTT T MM~ O nwuonuTT<TOM -
Current Data Parameters S
NAME RAF-RSR-OALLY-CS2:N4PH-13C
EXPNO s
PROCNO 1 )J\
F2- Acquisition Parameters S N
e Min
glﬁsg;gg Z||5:$§i‘ooa7( NN Ph
PULPROG __zgpga0
Souvent ““ocis
g "o
SWH  34722228Hz
FIDRES  1.059638 Hz
AQ 0.9437184 sec
AG 197.27
ow 14.400 usec
DE 6.50 usec
TE 207.0K
D1 1.00000000 s&C
D11 0.03000000 sec
TDo 1
SFO1 125.7721254 MHz
NUC1 13C
PO 2.97 usec
P1 3.90 usec
PLW1 10300000000 W
SFO2 500.1320005 MHz
NUC2 H
CPOPRG[z  waltz18
PCPD2 80.00 usec
PLW2  16.00000000 W
PLWI2 044556001 W
PLW13 0.22411001 W
F2- Processing parameters
SIF 1257578037 MHz
Wwow EM
ssB 0
LB 1.00 Hz
] )
pC 140
e ol A l
T T I T 1 I T I I T I T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4al: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C2sH3oNOS2 424.1764; Found: 424.1765.

Intens. -
x1041

2.01
1.5
1.0

0.57

0.0-

422.1638

422

423.1629

423

424.1765

424

s
S)J\I\O\
/@M Ph
X0

100



1H NMR (400 MHz, CDCls) and 13C{tH} NMR (

MHz, CDCl3) of compound 4am

RAF-SM-455-R-1

Current Data Parameters ~

NAME RAF-SM-455-R-1H
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20240624

Time 15.00 h
INSTRUM spect
PROBHD Z104450_0346 {
PULPROG 2g30

TD 54274
SOLVENT CDC13

NS 25

DS 0

SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 71.8

DW 60.800 usec
DE 6.50 usec
TE 165.3 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324710 MHz
NUC1l 1H

PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W

F2 - Processing parameters

163
1.62

Ry

SI 32768
SF 400.1300092 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm|
B @e G EefElls B f
Rl =] Sl i 1 I=r o hed m
5 8 8gasy &R - o ©
RAF-SM-455-13¢ 3 8 85aNk E2 RREE  das g8
Current Data Parameters
o e e | N N/ \ |
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date 20240624
Time 16.38 h
INSTRUM spect
PROBHD 2119470_0087 ( S
PULPROG zgpg30
TD 65536
SOLVENT cDC13
NS 982
e : STONTY
SWH 34722.223 Hz
FIDRES 1.059638 Hz o S
AQ 0.9437184 sec
RG 197.27
DW 14.400 usec
DE 6.50 usec \/\
TE 297.3 K (@)
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFol 125.7721254 MH=z
NUC1l 13c
PO 2.97 usec
Pl 8.90 usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
SI 32768
SF 125.7578013 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" - M,
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4am: HRMS (ESI-TOF) m/z: [M + H]* calcd for C1sH24NOS3 366.1015; Found 366.1017.

Intens.
107

1.01

0.8

0.6

0.4

0.2

0.0

3664017
I

365.7

365.8

365.9

366.0

366.1
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1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCl3) of compound 4an

8

8 88823 8geg
4 r==38 F S8 &
NM~NKNN (T T T T T R T Y] /
Current Data Parameters
NAME RAF-PC-06-O-ALL-1H

5

7.409

g§3588
[7- T - -

7.373
7.270
6.074
5.500
5.496
5.400
5.360
5.342
5.339
5.090
5.076
5.062
5.048
4.966
4.591
4588
4585
4.580
4578
1.758
1.744

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240622
Time 2140 h
INSTRUM spect
PROBHD Z119470_0087 ( S
PULPROG zg30
TD 65536
SOLVENT coci3 A PO
NS 7 S N Ph
g\?vu 10[1?)0 000 H \ k
. z
FIDRES  0.305176 Hz \/\O Ph
AQ 3.2767999 sec
RG 10.65
bw 50.000 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H
PO 4.45 usec
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
1 1 1 1 1 1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 ppm
3% rs 5 [8|ls = [ele) (5 )
e|| |||~ |- <| [=|~| |~ o
2 8 285ERAEBRER89Y wgR § EEY
8 8 SRBRARBEEREEET RRE 8 EE 5
Current Data Pazlameters | &\N‘%// \V | \ / |
NAME RAF-PC-06-0-ALL-13C
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240622
Time 21.43 h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG Zgpg30 S
;DOLVENT assagDCB )J\
NS 66 AN N
DS 0 S N Ph
Shres STEIRY: §
o r
AQ 0.9437184 sec \/\O Ph
RG 197.27
DW 14.400 usec
DE 6.50 usec
TE 287.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TD0 1
SFO1  125.7721254 MHz
NUC1 13C
PO 2.97 usec
P1 8.90 usec
PLW1  103.00000000 W
SFO2  500.1320005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
sl 32768
SF 125.7578285 MHz
WDwW EM
SSB 0
LB 1.00{Hz
GB )
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pPpPm|
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4an: HRMS (Q-TOF): m/z [M+H] * calcd for C2sH30NS20 460.1764 Found 460.1773.

x103 |Cpd 1: C28 H29 N O S2; 0.233: + FBF Spectrum (rt: 0.183-0.

460.1773
(M+H)¥
5.57

5

S
4.5
/@/\)\S)J\N/\Ph
4 \/\O I\Ph

3.57
3—
2.57
P
1.57
1-
0.5

I 1 I i
458.5 459 459.5 460 460.5

oL
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compo

RAF-SM-COMP-

Current Data Parameters

744
743
734

732
730
7.26
724
722

NAME RAF—-SM-COMP-1H W%’ W \
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240625
Time 14.02 h
INSTRUM spect
PROBHD Z2104450_0346 (
PULPROG zg30
D 54274
SOLVENT CDC13
NS 6
Ds 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 36
DW 60.800 usec
DE 6.50 usec
TE 164.8 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 5.00 usec
Pl 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
SI 32768
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T
13 12 1 10 9 8 7 o0
£eE
el
3 Y &§38 ~
RAF-SM-COMP- 2 §  E&s 7gs HE
Current Data Parameters
NAME RAF-SM-COMP-13C | \1/ l \/ \ /
EXPNO 23
PROCNO 1
F2 - Acquisition Parameters
Date 20240625
Time 14.05 h
INSTRUM spect
PROBHD 2104450 0346 (
PULPROG z2gpg30
TD 65536
SOLVENT CDC13
NS 79
Ds 0
SWH 26041.666 Hz
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 164.8 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUCl 13c
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
SI 32768
SF 100.6127994 MHEz
WDW EM
SSB 0
LB 1.00 H=z
GB 0
PC 1.40
T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 0
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6a: HRMS (ESI-TOF) m/z: [M + H]* calcd for C13H1sNS2 252.0876; Found 252.0876.

Intens.
x10%

2528876

251.9

252.0 252.1
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1H NMR (400 MHz, CDCls) and 3C{tH} NMR

~

100 MHz, CDCl3) of compound 7

RAF-SM-479-DIC
Current Data Parameters

NAME RAF-SM-479-DIOL-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240506
Time 21.28 h
INSTRUM Avance
PROBHD Z163739_0237 (
PULPROG zg30
D 51724 S
SOLVENT cpcl3 )J\
NS 14
D3 0 OH S N
SWH 8620.690 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 32
DW 58.000 usec O OH
DE 13.14 usec
TE 296.5 K dr=2:1
D1 1.00000000 sec
TDO 1
SFOl1 400.3024719 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
sI 65536
SF 400.3000000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T
12 1 10 8 7 6 5 4 3 2 1 0 ppm|
<+ | =1 e I 5] B3 5 1 B f ||| F| ]3] [
R &8 }a2a 5E s @ opg ~a23
RAF-SM-479-DIC g3 28 sEss iz R R REE R R FEE
Current Data Parameters
S Pae i aearen-1ac V V NV OV SN NNV NN
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date 20240506
Time 21.51 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
Ds o
SWH 27777.778 Hz
FIDRES 0.847710 Hz S
AQ 1.1796480 sec )J\
RG 1ol
oW 18.000 usec OH S NQ
DE 6.50 usec
TE 297.0 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1
sFol 100.6669898 MHz )\L m
Nucl 13c (0]
PO 2.67 usec
Pl 8.00 usec dr: 21
PLW1 97.90799713 W
SFO2 400.3016012 MHz
Nuc2 b5
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346400 W
F2 - Processing parameters
sI 32768
SF 100.6555244 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB ]
PC 1.40 ] “
| "
T T T T T T T T T T T T T
240 220 200 160 140 120 100 80 60 40 20 0 Ppm
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7: HRMS (ESI-TOF) m/z: [M + H]* calcd for C20H32NO3S2 398.1819; Found 398.1818.

Intens,
x104
3984818
. |
)SJ\
m\
2 (0]
1_
397.1677
0. SN R N -'.I,-..-...‘
397 398
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 8a
=] [=] ©o W 0 o
Nt r=r=r < < = [
REEEEERR AL §5838 8 2L
FNENNOUOOOOWOOGO TSt o - =
Current Data Parameters \W
NAME RAF-PC-06-WO-1H \/ V \, W | | v
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240528
Time 20.14 h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG zg30
D 54274
SOLVENT CDCI3
NS 11
DS 0 OH
SWH 8223.685 Hz
FIDRES 0.303043 Hz X
AQ 3.2998593 sec
RG 161
DW 60.800 usec
DE 6.50 usec
TE 5189 K
D1 1.00000000 sec MeO
TDO
SFO1 400.1324710 MHz
NUC1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
sl 32768
SF 400.1300095 MHz
WD! EM
SSB 0
LB 0.30 Hz
GB 1]
PC 1.00
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 40 35 3.0 25 2.0 1.5 1.0 ppm
< =] < < < < N ?
o o Rl Rl R (] - o
- r~ w D w0
5 G583 3 9488 5 9 g
8 B8N £ EEE g 8 &
Current Data Parameters
NAME RAF-PC-06-WO-R13C
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240528
Time 20.21h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG Zgpyg30
D 65536
SOLVENT cDCI3
NS 61
DS 0
SWH 26041.666 Hz
FIDRES 0.794729 Hz OH
AQ 1.2582912 sec
RG 1030
[ 19.200 usec S
DE 6.50 usec
TE -2464.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1 MeO
SFO1 100.6238364 MHz
NUC1
PO 3.33 usec
P1 10.00 usec
PLW1  47.00000000 W
SFO2  400.1316005 MHz
NUc2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12  0.26944000 W
PLW13  0.13552099 W
F2 - Processing parameters
sl 32768
SF 100.6127736 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
m
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20
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DEPT NMR (100 MHz, CDCls3) of compound 8a

s 3 -
T o Q - ~
can v = a 5
28y = 2 8 8

Current Data Parameters

NAME  RAF-PC-06-WO-RDEPT \ \ / | | ‘

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date. 20240528

Time 20.20 h
INSTRUM spect
PROBHD Z104450 0346 (
PULPRCG dept135

TD 65536

SOLVENT CDCI3
S 17

N

DS 0

SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 203

DWW 18.000 usec
DE 6.50 usec
TE 4

CNST2  145.0000000
D1 1.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

SFO1 100.6242389 MHz
Nuc1 13C

P1 10.00 usec
P2 20.00 usec

47.00000000 W

CPDPRG[2 waltz16
P3

15.00 usec
P4 30.00 usec
PCPD2 90.00 usec

PLW2 9.69999981 W
PLW12 0.26944000 W

F2 - Processing parameters
sl 32768

szjgv mu.slzué;su MHz OH
L8 100 He NN
PC 140
MeO
I T 1 1 T 1 T I I I 1 T I I I I 1 T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

8a: HRMS (Q-TOF): m/z [M + H]* [-H20] Calcd for C11H130 161.0961; Found 161.0974.

«iof |Cpd 1: C11 H14 02; 0,328: + FBF ¢
- 161.0974
a5  (MHH)H[HZO)
4,25
4—
3,75
357
3,257
3 OH
2757
2,57
2,25
En MeO
1,757
1.5
1,25
i
0,75
057 180,088 164,1057
0,25 M+[H2d] |(M+H)+[-H20]
= I_ - _I = I- I-
160 162 164 166
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1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCl3) of compound 8b
8§%E§§BEE28$E eIERB R 2 B8
NU‘W """‘*""NNN'N ot e T s L ] ® 00
~©o© (- I - T - Y- I G ] -
Current Data Parameters
NAME  RAF-PC- DG—DIOME WO-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240531
Time 19.05h
INSTRUM spect
PROBHD Z119470 0087(
PULPROG z2g30
TD 65536
SOLVENT cDCI3
NS 10 OH
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz Meo \
AQ 3.2767999 sec
RG ..
DwW 50.000 usec
DE 6.50 usec
TE . OMe
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC 1H
PO 4.45 usec
P1 13.35 usec
PLWA1 16.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300134 MHz
wDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. |
T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 f 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
(=1 5] — = ol - o
8= ¢ 28 k28 wgE 9 e =)
85 & &8 2gf¢g KKE 8 #18 g
Current Data Parameters
NAME RAF-PC-06-DIOME-WO-13C
EXPNO 9
PROCNO 1
F2- Acqulsnion Paremeters
Date_ 20240531
Time_ 19.08 h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG Zgpg30
D ass3e OH
SOLVENT CDCI3
NS 100
DS MeO N
SWH 34722.223 Hz
FIDRES  1.059638 Hz
AQ 0.9437184 sec
RG 197.27
[ 14.400 usec OMe
DE 6.50 usec
TE 297.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO
SFO1  125.7721254 MHz
NUC1 13C
PO 2.97 usec
P1 8.90 usec
PLW1  103.00000000 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2  16.00000000 W
PLW12  0.44556001 W
PLW13  0.22411001 W
F2 - Processing parameters
sl 32768
SF 125.7577966 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 J
T T T T T T T T T T T T T T T T T T
m
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
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8b: HRMS (Q-TOF): m/z [M + H]* [-H20] Calcd for C12H1502 191.1067; Found 191.1082.

<106 |Cpd 1: €12 H16 03; 0.332: + FBF Spe
| 1911082
557 (M+H)+[-H20]
o
4,51
pul OH
MeO A
3.5
3 OMe
2,5
-
1.5
-
0.5 190,0987 197,1164
M+[-H2D] (M+Li)+[-H20]
n_.-.._._l.....-. .

T T T T T T
150 192 1%4 196 198 200
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RAF-RSR-4CL-LAH-1H

Current Data Parameters
NAME  RAF-RSR-4CL-LAH-1H
9

PROCNO 1
F2 - Acquisition Paramelers
Date 20240529

Time 19.16 h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG 2930
™

SOLVENT CDCI3
NS 10

DS 0

SWH 8223.685 Hz
FIDRES 0.303043
AQ 2008503 sec
RG 161

bw 60.800 usec
DE 6.50 usec
TE 2143.5 K

D1 1

TDO

SFO1 400.1324710 MHz
NUGH 1H

PO 5.00 usec
P1 15.00 usec
PLWA 9.69999981 W

F2 - Processin rameters

Sl M%gﬂ

SF 400.1300091 MHz
EM

7.260

7.277

Cl

SH

1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (100 MHz, CDCl3) of compound 9a
)

C
c888%
KKK RK

o

WDW
ssSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
[+2] [=1[=} b (=11
Q Qe Q Qe
= | ™ bl | 2]
O NN W ©OLW
el Rl [ =N T} ]
~—or-®Inw© 588 ™ -1
LR E R AR m o Qo - o
OO OANN NN M~ <t
RAF-RSR-4CL-LAH-13C {2 N T
Current Data Parameters
NAME RAF-RSR-4CL-LAH-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240529
Time 1918 h
PROBAD. 2104850 vaas {
104450 _0346
PULPROG 29pg30
(2909 SH
SOLVENT cDci3
NS 65
DS
SWH 2!;'!\ 668 Hz \
FIDRES 0784729 Hz
AQ 1.2582812 sac
RG
oW 18.200 usec
DE 8.50 usec
TE -1844.3K
D 1.00000000 Sec CI
D11 0.03000000 sec
TDo 1
SFO1 100.6238364 MHz
NUC1 13C
Po 3.33 usec
P1 10.00 usec
PLW1 47.00000000 W
SFO2 4001318005 MHz
NUC2 1H
CPDPRG[2 waltz18
PCPD2 90.00 usec
PLW2 868889981 W
PLW12 0.26944000 W
PLW13 0.13552998 W
F2 - Processing parameters
sl 32
SF 1006127720 MHz
wow EM
SSB 0
LB 1.00 Hz
GB L]
PC 140
e e B o Lim ROV W — e ia
1 1 1 | 1 1 T 1 1 1 1 T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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9a: HRMS (Q-TOF) m/z: [M + H]* Calcd for C10H12CIS 199.0344; Found: 199.0350.

<103 |Cpd 1: C10H11DIS;

199.0350
2.8 (M+H)+

2.67
2.4
2.2

2 §
1.8
1.67 Cl

1.47
1.2

1
0.87

0.6
il

T T T T T
198 199 200 201 202
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1H NMR (400 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCIs3) of compound 9b

88

7.295
7.274
7.260

6.872
850

RAF-RSR-OALLYL-LAH-1H

Current Data Parameters
NAME  RAF-RSR-OALLYL-LAH-1H
EXPNO 15

6.152

6.132
6.113

g8
eSS T

5.072

6.058
6.042
6.029
5.431
5.429
3.822

:

6.016
6.003
5.388
5.299
5.273
4.542
4.529
3.789
3.772

RAF-RSR-OALLYL-LAH-1-13C

Current Data Paramelers
NAME RAF-RSR-OALLYL-LAH-1-13C
EXPNO 8

PROCNO 1

F2 - Acquisition Paramelm

Date 40628

Time

INSTRUI spect

FRQBHD Z118470, ﬂl’lE?(
LPFIO 2gpga0

65536
SOU.‘EN'I cDCI3
NS 100

SH

SF
WDW

SSB
LB

GB
PC

Ds o

SWH 34722223 Hz

FIDRES 1.059638 Hx

AQ 0.9437184 sec

RG 197.27

ow 14.400 usec

DE 6.50 usec

TE 2985 K

D1 1.00000000 sec

D11 0.03000000 sEC

100 1

SFO1 125.7721254 MHz

NUC1 15C

PO 2.87 usec

P1 8.90 usec

PLW1  102.00000000 W

sroz 500.1320005 MHz

1H

CPDPRG[Z waltz16
PCPD2 80.00 usec

PLW2  16.00000000 W

PLW12 044556001 W

PLW13  0.22411001 W

F2 - Processing parameters
=] 3z

125.7577916 MHz
EM

0
1.00 Hz
0

140

PROGNO 1
F2- Acquisition Paramelers
Date 20240704
Time_ 13.49h
INSTRUM spect
PROBHD _ 7104450 0346 (
PULPROG 2630
SOLVENT coci3
NS 23 SH
S 6223605 Hz
FIDRES _ 0.303043 H
AQ 08503 sec. A
R 161
BE  ‘Gaduses’
179.2K \
D1 1.00000000 se NS
Do 1 (0]
SFO1  400.1324710 MHz
gg iuf‘ll:lsel:
Pl grease
PLW1
F2- Processing parameters
si 32
SF_ 400.1300085 MHz
wow EW
SSB 0
LB 0.30 Hz
GB )
PC 1.00
_U_J_L__M i A
T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
(=] (2] [=1 1] by b [ =] (=21 (2]
= - cle|e NN N H all2
[} o =lr=ir i o (=] ol
N WD
9 R AN Nor® N 1o
wn MOONN™™ M~ D~ © M~ =
- T NM~M~O o N

I
220

I
200

1 T 1 1
180 160 140 120 100 80 60

0 ppm
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9b: HRMS (Q-TOF) m/z: [M + H]* Calcd for C13H170S 221.0995; Found: 221.1000.

4 Cpd 1: C13 H16 O S; 0.285:
221.1000
4] (M+H)+
3.8
3.6
3.4
3.2
3
2.8
2.6

2.4
2.2 X
2] /@/\)\
1.8 \/\O
1.6
1.4
1.2
-
0.8

0.6
0.4

il

I T 1
220 222 224

x10

12a: HRMS (Q-TOF): m/z [M + K]* Calcd for C1zH14K2NS2 313.9837; Found 313.9835.

Intens.
x10°

31348835

1.50

1.231

1.001

0.754 ‘
0.50 ‘

0.259 |

0.00.

3125 313.0 313.5 314.0
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1H NMR (400 MHz, DMS0-d6) and 3C{H} NMR (100 MHz, DMS0-d6) of compound 12b

RAF-SM-SALT-1

Current Data Parameters

NAME RAF-SM—SALT-1H W W
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240628
Time 10.59 h
INSTRUM Avance
PROBHD Z163739_0237 (
PULPROG zg30
TD 51724
SOLVENT DMSO
NS 16
Ds 0
SWH 8620.689 Hz
FIDRES 0.333334 Hz S
AQ 2.9999919 sec
RG T74.2857 42
DW 58.000 usec Ph N
DE 13.14 usec
TE 297.4 K SNa
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
SI 65536
SF 400.3000032 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) J 1.
T T T T T T T T T T T T
12 " 10 9 8 7 6 5 3 2 1 ppm
G
(3] [se Ll (=1 15T il | 5]
5 8 3R g Qo &
RAF-SM-SALT1 2 :  usg 2955538353
Current Data Par: ters
NAME RAF-SM— T-13C | \ \/ \\W/
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20240628
Time 11.15 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG zgpg30 S
TD 65536
SOLVENT DMSO <2
NS 392 Ph N
DS 0
swH 27777.777 Hz SNa
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 101
DW 18.000 usec
DE 6.50 usec
TE 297.9 K
Dl 1.00000000 sec
D11l 0.03000000 sec
TDO 1
SFoOl 100.6669898 MHz
NuCl 13¢c
PO 2.67 usec
Pl 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
Nuc2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346300 W
F2 - Processing parameters
sI 32768
SF 100.6555626 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC .40
T T T T T T T T T T T T
240 220 200 180 160 140 120 100 60 40 20 ppm
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DEPT NMR (100 MHz, DMSO-d6) of compound 12b

ey e ® &
RAF-SM-SALT-C 858 § § 8
Current Data Parameters \\/ | ‘
NAME RAF-SM-SALT-DEPT
EXPNO 5
PROCNO 1
F2 - BAcquisition Parameters
Date_ 20240628
Time 11.21 h
INSTRUM Avance
PROBHD 2163739 0237 (
PULPROG deptepl3s
TD 65536
SOLVENT DMSO
NS 132
Ds 2
SWH 27777.777 Hz S
FIDRES 0.847710 Hz
AQ 1.1796480 sec Ph N‘«
RG 101
DW 18.000 usec
DE 6.50 usec SNa
TE 297.8 K
CNST2 145.0000000
D1 1.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1
SFO1 100.6669898 MHz
NUC1 13cC
P1 8.00 usec
P13 2000.00 usec
e N .
PLW1 97.90799713 W
SPHAM[5] Crpé0ceomp . 4
SPOALS 0.500
SPOFFSS 0
SPW5S 9.57390022 W
SF02 400.3016012 MHz
NUC2 1H
CPDPRG[2 waltz65
P3 8.00 usec
P4 16.00 usec
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
F2 - Processing parameters
8I 32768
8F 100.6555151 MHz
WDW EM
8sB a
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 a0 20 0 ppm

12b: HRMS (ESI-TOF) m/z: [M + Na]* calcd for C12H14NNa2S2 282.0358; Found 282.0360.

Intens,
x10%

28246360
1.0 [

0.8

Ph NJ<SNa

0.2

0.0

2819 282.0
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1H NMR (500 MHz, CDCl3) and 13C{1H} NMR (125 MHz, CDCls3) of compound 12¢

RAF-SM-DACIDF
Current Data Parameters

3.84
3.82
3.82
342
M
340

1.96

1.

183
183

{

191
1.80

1.

NAME RAF-SM-DACIDPYR-1H W W

EXPNO 47

PROCNO 1

F2 - Acquisition Parameters

Date_ 20240826

Time 17.05 h

INSTRUM spect

PROBHD Z119470_0087 {

PULPROG zg30

D 65536

SOLVENT CDC13

NS 16

DS 0

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec S

RG 30.72

DW 50.000 usec N

DE 6.50 usec

TE 297.2 K S H

D1 1.00000000 sec

TDO 1

SFOl1 500.1330885 MHz

NUCL1 1H

PO 4.45 usec

Pl 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters

sSI 65536

SF 500.1300145 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 1]

PC 1.00

T T T T T T T T T T T
12 1 10 9 8 7 6 4 3 2 ppm
4 14 g
o o =
g 881 E b g%

RAF-SM-DACID} ] KEs g @ 8%

Current Data Parameter:

NAME RA.'E'—SM—DACIDPtR-lBC W | | \ /

EXPNO 48

PROCNQ 1

F2 - Acquisition Parameters

Date 20240826

Time 17.07 h

INSTRUM spect

PROBHD 2119470 _0087 (

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 60

Ds ]

SWH 34722.223 Hz

FIDRES 1.059638 Hz

AQ 0.9437184 sec S

RG 197.27

DW 14.400 usec N 42

DE 6.50 usec

TE 297.7T K

Dl 1.00000000 sec SH

D11 0.03000000 sec

TDO 1

SFol 125.7721254 MHz

Nucl 13c

PO 2.97 usec

Pl 8.90 usec

PLWL 103.00000000 W

SFO02 500.1320005 MHz

NuUc2 18

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 16.00000000 W

PLW12 0.44556001 W

PLW13 0.22411001 W

F2 - Processing parameters

ST 32768

SF 125.7578034 MHz

WDW EM

SSB o

LB 1.00 Hz

GB ]

PC 1.40

T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 ppm
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12c¢: HRMS (Q-TOF) m/z: [M + H]* calcd for CsH10NS2 148.0250; Found 148.0247.

6 |Cpd 1: C5 H9 N S2; 0.346: +
148.0247
1.1 (M+H)+
1
0.9

0.8 P
0.7 EDNAQH
0.6

0.5

0.4

0.3

0.2 147.0141
0.1 M+

0

x10

| | | |
146 147 148 149
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