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General Information. Co,(CO)g (>90%), AgSbF; (98%), NaOPiv (98%), CsOPiv (>98%),
NaOAc (99%), CsOAc (>98%), Cu,O (=99.99%), AgOAc (=99.99%), Cs,CO; (>98%),
CH;COOH (>98%), PivOH (>98%), 1-AdCOOH (>98%), MesCOOH (>98%), 2,2,2-
trifluoroethanol (TFE) and carboxylic acids were purchased from Aldrich and TCI chemicals
and used as received. Acetonitrile (CH3CN), tetrahydrofuran (THF), MeOH and 1,2-DCE (1,2-
dichloroethane) were dried prior as per the standard procedure. Silica gel-G/GF254 plates
(Merck) were used for TLC analysis with a mixture of hexane and ethyl acetate as the eluent.
Column chromatography was carried out using Rankem silica gel (60-120 mesh). Bruker
Avance III 400, 500 and 600 MHz NMR spectrometers were used to record ('H, *C, '°F and
NOESY) spectra using CDCI; and DMSO-dg as the solvent and tetramethylsilane (TMS) as an
internal standard. Chemical shifts (8) and spin-spin coupling constant (J) are reported in parts
per million and hertz (Hz), respectively, and to describe peak patterns following abbreviations
were used when appropriate: s = singlet, d = doublet, t = triplet, q = quartet and m = multiplet.
Melting point of the products was measured on Biichi melting point apparatus, MPB-540. Open
capillary tubes were used for the measurements and are uncorrected. Mestre nova software was
used throughout the spectral analysis. Q-Tof ESI-MS instrument was used for recording HRMS
data. Infrared spectra were recorded on Perkin Elmer FT-IR instrument. HPLC analysis was
carried out using Waters 515 system bearing C18 column with iso-propanol and hexane as an

eluent.

Table S1. Optimization of Reaction Conditions

Q Q _Me 7 8\8/ Me
PR rad -l O GUIM
1a 2a Solvent, 50 °C, N, 16 h 6aa SOsMe

entry catalyst Ag source additive solvent yield (%)? E/zZ¢
1 [Cp*Co(CO)1,] AgSbFg CH;COOH | 1,2-DCE n.d. -
2 [Cp*Co(CO)I,] AgSbFg PivOH 1,2-DCE 22 9:1
3 [Cp*Co(CO)L,] AgSbF, - 1,2-DCE 88 21:1
4 [Cp*Co(CO)I,] AgBF, - 1,2-DCE n.d. -
5 [Cp*Co(CO)1,] AgOTf - 1,2-DCE trace -
6 [Cp*Co(CO)I,] AgOAc - 1,2-DCE 24 6:1
7 [Cp*Co(CO)I,] AgSbFg - THF trace -
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8 [Cp*Co(CO)I,] AgSbFg - MeOH n.d. -

9 [Cp*Co(CO)L1] AgSbFg - TFE n.d. -
10 [Cp*Co(CO)L1] AgSbFg - CH;CN trace -
114 [Cp*Co(CO)L1] AgSbFg - 1,2-DCE 68 16:1
12¢ [Cp*Co(CO)L;] AgSbF, - 1,2-DCE 22 17:1
13/ [Cp*Co(CO)I1] AgSbFg - 1,2-DCE trace -
148 [Cp*Co(CO)L1] AgSbFg - 1,2-DCE 34 16:1
15 [Cp*RhCl,], AgSbFg - 1,2-DCE trace -
16 [Ru(p-cymene)Cl,], AgSbFg - 1,2-DCE trace -
17 Pd(OAc), AgSbF, - 1,2-DCE n.d -
18 Ir(ppy)s AgSbFg - 1,2-DCE n.d -

@Reaction conditions: 1a (0.2 mmol), 2a (0.3 mmol), Catalyst (10 mol %), Ag source (20 mol
%), additive (20 mol %), solvent (2 mL), 50 °C, 16 h, N, atmosphere. “Isolated yield.
“Determined by '"H NMR. “At 80 °C. ‘Room temperature. /Under air. €At 120 °C. n.d. = not

detected. TFE = 2,2, 2-trifluoroethanol.

Plausible Reaction Pathway for Other Strain Rings
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Figure 1. Mechanism when vinyl epoxide used as a coupling partner
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Figure 2. Mechanism when vinyl aziridine used as a coupling partner

General Procedure for the Preparation of Sulfoxonium Ylides 1.'°

Step-I: To a stirred solution of a carboxylic acid (5 mmol) and DMF (2 drops) in CH,Cl, (15

mL), (COCl), (6.5 mmol, 0.56 mL) was added dropwise. The solution was allowed to stir at




room temperature for 12 h and the resulting solution was concentrated in vacuo and dissolved
in THF (10 mL). The resultant solution was used in subsequent reactions.

Step-11: To a stirred solution of potassium ferz-butoxide (6.9 mmol, 774 mg) in THF (10 mL),
trimethylsulfoxonium iodide (6.9 mmol, 1.5 g) was added at room temperature and the reaction
was allowed to reflux for 2 h. The solution was then cooled to 0 °C followed by the dropwise
addition of acid chloride (obtained in Step-I). The reaction was allowed to stir at room
temperature for additional 3 h. After completion, 10 mL of water was added to the reaction
mixture and the organic part was extracted with ethyl acetate (3 x 25 mL). The combined
organic layer was washed with brine (10 mL) and water (5 mL). Drying (Na,SO,4) and
evaporation of the solvent gave a residue that was purified on silica gel column

chromatography (ethyl acetate/methanol = 9:1) to afford sulfoxonium ylides 1a-t.

General Procedure for the Preparation of Vinyl cyclopropanes 2.

Synthesis of 2a.>f To a round bottom flask containing MeOH (7 mL) portion wise Na metal
(10.3 mmol, 250 mg) was added at room temperature and the solution was allowed to stir till
Na metal gets dissolved. The resulting solution was added dropwise to a stirred solution of (E)-
1,4-dibromobut-2-ene (4.7 mmol, 1 g) and dimethyl malonate (5.1 mmol, 0.59 mL) in MeOH
(5 mL) at room temperature under N, atmosphere. The reaction was allowed to stir for 16 h.
After completion, water (20 mL) was added and the reaction mixture was extracted with ethyl
acetate (3 x 20 mL). The combined organic layer was washed with brine (10 mL) and water (5
mL). Drying (Na,SO,) and evaporation of the solvent gave a residue, which was purified using
silica gel column chromatography (hexane:ethyl acetate = 9:1) to afford vinyl cyclopropane
2a.

Synthesis of 2b-h.%¢ To a stirred solution of the malonate (2.1 mmol) and (E)-1,4-dibromobut-
2-ene (2.3 mmol, 492 mg) in THF (6 mL) was added cesium carbonate (4.2 mmol, 580 mg).
The reaction was allowed to reflux for 16 h. After completion, the reaction mixture was cooled
to room temperature and passed through a short pad of celite. The organic part was washed
with saturated aq. NH4Cl (20 mL), extracted with ethyl acetate (3 x 15 mL) and dried over
Na,SOy. Then all the volatiles were removed under reduced pressure to get a residue, which
was purified using silica gel column chromatography (hexane: ethyl acetate = 4:1) to afford

vinyl cyclopropanes 2b-h.

General Procedure for the Preparation of Vinyl Aziridines 4.%
Step-1: To a stirred solution of sulfonamide (20 mmol, 3.42 g) and potassium hydroxide (50
mmol, 2.8 g) in MeOH (80 mL), (diacetoxyiodo)benzene (20 mmol, 6.44 g) was added portion

wise at 0 °C. The resulting mixture was stirred at room temperature for 3 h and poured into
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water (200 mL). The solution was kept in refrigerator overnight to precipitate a yellow solid,

which was recrystallized to afford PhI=NR.

Step-I1I: To a stirred solution of PhI=NR (10 mmol, 3.37 g) and Cu(OTf¥), (1 mmol, 0.36 g) in
MeCN (20 mL), 1,3-butadiene (10 mmol, 0.84 mL) was added at 0 °C under N, atmosphere.
The reaction was stirred at room temperature for 3 h. After completion, the residue was poured
into 1M NaOH (100 mL) and extracted with ethyl acetate (2 x 100 mL). The combined organic
layer was dried over Na2SO4 and the solvent was removed under reduced pressure. The residue
was purified by silica gel flash chromatography (hexane/ethyl acetate 10:1) to afford the vinyl

aziridines 4.

General Procedure of Cobalt-Catalyzed Ring opening of Strain Rings via Sulfoxonium
Ylide 6/7/8/9. Sulfoxonium ylide 1 (0.2 mmol), vinyl cyclopropane 2 (0.3 mmol/2-
vinyloxirane 3 (0.3 mmol)/2-vinylaziridines 4 (0.3 mmol)/4-vinyl-1,3-dioxolan-2-one 5 (0.3
mmol), [Cp*Co(CO)IL,] (10 mol %, 0.02 mmol, 10 mg) and AgSbF¢ (20 mol %, 0.04 mmol, 13
mg) were stirred in 1,2-DCE (2 mL) at 50 °C under N, atmosphere in a preheated oil bath for
16 h. After completion (monitored by TLC), the reaction mixture was cooled to room
temperature, diluted with ethyl acetate (10 mL) and filtered through a short pad of celite.
Evaporation of the solvent gave a residue, which was purified using silica gel chromatography

(hexane: ethyl acetate =1:4) to afford the ring opening allylated products 6/7/8/9.

Scale-up Synthesis of 6aa. 2-(Dimethyl(oxo)-16-sulfaneylidene)-1-phenylethan-1-one 1a (5
mmol, 1 g), I-dimethyl 2-vinylcyclopropane-1,l-dicarboxylate 2a (7.5 mmol, 1.4 g),
[Cp*Co(CO)I;] (10 mol %, 0.5 mmol, 242 mg) and AgSbF (20 mol %, 1 mmol, 350 mg) were
stirred in 1,2-DCE (100 mL) at 50 °C under N, atmosphere in a preheated oil bath for 16 h.
After completion (monitored by TLC), the reaction mixture was cooled to room temperature,
diluted with ethyl acetate (60 mL) and filtered through a celite pad. Evaporation of the solvent
gave a residue, which was purified using silica gel chromatography (hexane: ethyl acetate =2:8)

to afford the ring opening allylated product 6aa in 72% (1.4 g) yield.

Procedures for the Post-Synthetic Modifications

Synthesis of 10.32 To a stirred solution of CS, (2.5 M in THF, 0.3 mmol, 0.12 mL) and benzyl
amine (0.2 mmol, 22.5 mg) in water (0.7 mL), dimethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-
sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6aa (0.1 mmol, 40 mg) was added and
the reaction mixture was stirred at room temperature for 10 h. After completion (monitored by
TLC), it was extracted with ethyl acetate (3 x 10 mL). Drying (Na,SO,4) and evaporation of
the solvent gave a residue, which was purified using silica gel chromatography (hexane/ethyl

acetate = 9:1) to afford 10 in 57% (19 mg) yield.
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Synthesis of 11.3> To a stirred solution of 6da (0.1 mmol, 50 mg) in MeOH (2 mL) was added
MeONa (0.3 mmol, 17.5 mg) and PhI(OAc), (0.1 mmol, 32.5 mg) and the mixture was stirred
at 80 °C for 12 h under N, atmosphere. After completion (monitored by TLC), all the volatiles
were evaporated using rotary evaporator to give a residue, which was purified using silica gel

chromatography (hexane/ethyl acetate = 7:3) to afford 11 in 82% (40 mg) yield.

Synthesis of 13.3¢ To a stirred solution of 6ab (0.1 mmol, 50 mg) in HFIP (2 mL), [Ru(p-
cymene)Cl,], (0.03 mmol, 4 mg) and cyclopropanol 12 (0.12 mmol, 25 mg) were added and
the reaction was allowed to stir at room temperature for 16 h. After completion (monitored by
TLC), all the volatiles were evaporated using rotary evaporator. The resulting residue was
purified using silica gel chromatography (hexane/ethyl acetate = 9:1) to afford 13 in 81% (26
mg) yield.

Synthesis of 14. To a stirred solution of 11 (0.1 mmol, 35 mg) in MeOH (1 mL) was added
2M NaOH solution (0.25 mmol, 0.15 mL) at 0 °C and the mixture was stirred at room
temperature for 4 h. After completion (monitored by TLC), all the volatiles were evaporated
using rotary evaporator. The resulting residue was added 1M HCI solution and white solid

compound was formed, which was filtered through sintered funnel and the filtrate was washed

with water (10 mL) to afford 14 in 80% (35 mg) yield.

Synthesis of 15. Compound 11 (0.1 mmol, 35 mg) and LiCl (0.5 mmol, 21 mg) were stirred in
DMSO (1 mL) and H,O (0.5 mmol, 10 pL) for 12 h at 150 °C under N, atmosphere. After
completion (monitored by TLC), it was extracted with ethyl acetate (3 x 10 mL). Drying
(Na,SO,) and evaporation of the solvent gave a residue, which was purified using silica gel
chromatography (hexane/ethyl acetate = 9:1) to afford 15 as a sticky liquid in 85% (17 mg)
yield.

Synthesis of 16. Compound 11 (0.1 mmol, 35 mg) and Pd/C (10 mol%, 12 mg) were stirred in
MeOH (1 mL) under H; balloon for 2 h at room temperature. After completion (monitored by
TLC), the reaction mixture was passed through a short Celite pad using ethyl acetate (10 mL).
The volatile was evaporated using rotary evaporator and the resulting residue was purified
using silica gel chromatography (hexane/ethyl acetate = 9:1) to afford 16 as a colorless liquid

in 90% (15 mg) yield.
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Scheme S1 Scope of sulfoxonium ylides, 2-vinyloxirane and 2-vinylaziridines.#® “Reaction
conditions: 1 (0.2 mmol), 3/4 (0.3 mmol), [Cp*Co(CO)I,] (10 mol %), AgSbF¢ (20 mol %),
1,2-dichloroethane (2 mL), N,, 50 °C, 16 h. ?Isolated yield.
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28, MeoC =
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2a 1,2-DCE, 50 °C, N, 16 h
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5mmol, 19 7.5mmol, 1.4 g 72%, 1.4 g (EIZ=21:1)

Scheme S2. Scale-up synthesis.

Characterization Data of the Products

O\\ _Me
/S\
Me
A COzMe
6aa COo,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(oxo0)-16-sulfaneylidene)-
acetyl)phenyl)but-2-en-1-yl)malonate 6aa. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane R, = 0.28; brown liquid; yield 88% (89 mg); major diastereomer (£/Z > 21:1);
"H NMR (600 MHz, CDCl3) 8 7.39 (d, J= 7.2 Hz, 1H), 7.29-7.26 (m, 1H), 7.19-7.16 (m, 2H),
5.71-5.66 (m, 1H), 5.41-5.36 (m, 1H), 4.67 (bs, 1H), 3.72 (s, 6H), 3.67 (s, 0.29H, minor), 3.65-
3.63 (m, 2H), 3.53 (s, 6H), 3.45 (t, J = 7.8 Hz, 1H), 2.75 (t, J = 7.2 Hz, 2H); *C NMR (150
MHz, CDCl;) 6 186.8, 169.6, 132.2, 129.9, 129.4, 127.7, 126.0, 125.2, 71.8, 52.7, 51.7, 42.3,
31.0, 27.0; FT-IR (neat) 3025, 1723, 1542, 1382, 1328, 1255, 1121 cm'; HRMS (ESI-TOF)
m/z [M+H]" calcd for C19H,504S: 381.1366; Found 381.1373.
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Br O\\ _Me

/S\

Me
NN COzMe
6ba CO,Me

Dimethyl (E)-2-(4-(3-bromo-2-(2-(dimethyl(oxo)-16-
sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6ba. Analytical TLC on silica gel, 9:1
ethyl acetate/hexane Ry = 0.25; brown liquid; yield 84% (70 mg); major diastereomer (£/Z >
21:1); 'TH NMR (500 MHz, CDCl;) 6 7.36 (d, J = 7.5 Hz, 1H), 7.13-7.07 (m, 2H), 5.71-5.66
(m, 1H), 5.44-5.39 (m, 1H), 4.55 (s, 1H), 3.72 (s, 6H), 3.65 (s, 0.18H, minor), 3.57 (s, 6H),
3.52(d,J=7.0 Hz, 2H), 3.44 (t,J= 7.5 Hz, 1H), 2.74 (t,J= 7.5 Hz, 2H); 3C NMR (125 MHz,
CDCl3) 6 184.2,169.5, 142.8,139.1, 131.3, 130.4, 129.3, 127.9, 125.9, 120.0, 72.7, 52.7, 51.6,
42.2,31.1,27.1; FT-IR (neat) 3009, 1720, 1536, 1375, 1321, 1240, 1128 cm’!; HRMS (ESI-
TOF) m/z [M+H]* calcd for C;9H,4BrO¢S: 459.0471; Found 459.0464.

Me
S COzMe

6ca CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)-3-fluorophenyl)but-2-en-1-yl)malonate 6ca. Analytical TLC on silica gel, 9:1
ethyl acetate/hexane R, = 0.26; brown sticky liquid; yield 86% (80 mg); major diastereomer
(E/Z=15:1); "H NMR (500 MHz, CDCl;) 6 7.20-7.16 (m, 1H), 6.96-6.93 (m, 1H), 6.88 (t, J
= 8.5 Hz, 1H), 5.71-5.66 (m, 1H), 5.43-5.38 (m, 1H), 4.64 (s, 1H), 3.72 (s, 6H), 3.68 (s, 0.40H,
minor), 3.55-3.53 (m, 8H), 3.44 (t, J= 7.5 Hz, 1H), 2.74 (t, J = 7.5 Hz, 2H); 3C NMR (150
MHz, CDCls) 6 180.8, 169.6, 159.9 (Jcr=244.1 Hz), 140.2 (Jcr= 3.3 Hz), 131.4, 130.0 (Jcr
= 18.2 Hz), 129.5 (Jcr= 8.6 Hz), 125.7, 124.7 (Jcr= 2.9 Hz), 113.4 (Jcr= 22.5 Hz), 73.9,
52.7,51.6,42.4,30.5, 27.0; ’F NMR (470 MHz, CDCl;) 6 -116.97; FT-IR (neat) 3007, 1722,
1574, 1436, 1252, 1150, 1128 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd for C;9H,sFOgS:
399.1272; Found 399.1275.

OMe O o\\ Me
/S\
Me
™ COsMe
6da COsMe

Dimethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneylidene)-
acetyl)-3-methoxyphenyl)but-2-en-1-yl)malonate 6da. Analytical TLC on silica gel, 8:2
ethyl acetate/hexane Ry= 0.27; yellow sticky liquid; yield 83% (75 mg); major diastereomer
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(E/Z=15:1); "H NMR (400 MHz, CDCl3) 6 7.18 (t,J= 8.0 Hz, 1H), 6.78-6.72 (m, 2H), 5.74-
5.67 (m, 1H), 5.42-5.35 (m, 1H), 4.57 (bs, 1H), 3.79 (s, 3H), 3.72 (s, 6H), 3.69 (s, 0.40H,
minor), 3.55-3.53 (m, 6H), 3.48-3.46 (m, 2H), 3.44-3.42 (m, 1H), 2.74 (t,J = 7.2 Hz, 2H); 13C
NMR (150 MHz, CDCl;) 6 184.6, 169.6, 156.1, 138.4,132.0, 131.9, 128.9, 125.2, 121.2, 108.9,
72.9,56.0,52.7,51.7,42.5,30.5,27.1; FT-IR (neat) 2957, 1731, 1673, 1438, 1345, 1283, 1257,
1153, 1022 cm'!'; HRMS (ESI-TOF) m/z [M+H]* caled for CyyH»;0,S: 411.1472; Found
411.1476.

o
N Me
Cl /S\
Me
A COzMe
6ea COsMe

Dimethyl (E)-2-(4-(4-chloro-2-(2-(dimethyl(oxo)-16-
sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6ea. Analytical TLC on silica gel, 8:2
ethyl acetate/hexane R, = 0.27; yellow sticky liquid; yield 72% (65 mg); major diastereomer
(E/Z > 21:1); 'H NMR (600 MHz, CDCls) 6 7.37 (s, 1H), 7.24-7.22 (m, 1H), 7.11 (d, J = 8.4
Hz, 1H), 5.66-5.62 (m, 1H), 5.41-5.37 (m, 1H), 4.65 (bs, 1H), 3.72 (s, 6H), 3.69 (s, 0.30H,
minor), 3.58 (d, J= 7.8 Hz, 2H), 3.53 (s, 6H), 3.44 (t,J= 7.8 Hz, 1H), 2.73 (t,J = 7.2 Hz, 2H);
I3C NMR (150 MHz, CDCl;) 6 185.0, 169.6, 137.6, 136.7, 131.7, 131.6, 131.2, 129.2, 127.6,
125.6, 72.2, 52.7, 51.7, 42.3, 30.4, 27.1; FT-IR (neat) 2973, 1718, 1573, 1385, 1283, 1121,
1084 cm'; HRMS (ESI-TOF) m/z [M+H]* calcd for C19H,4C1O4S: 415.0977; Found 415.0978.

Me COoM
Br A Ve

6fa  CO,Me

Dimethyl (E)-2-(4-(5-bromo-2-(2-(dimethyl(oxo)-16-
sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6fa. Analytical TLC on silica gel, 8:2
cthyl acetate/hexane Ry = 0.27; brown sticky liquid; yield 83% (75 mg); major diastereomer
(E/Z > 23:1);'H NMR (600 MHz, CDCl;) 8 7.32-7.29 (m, 2H), 7.27-7.25 (m, 1H), 5.66-5.62
(m, 1H), 5.44-5.40 (m, 1H), 4.64 (s, 1H), 3.73 (s, 6H), 3.69 (s, 0.20H, minor), 3.60 (d, J= 7.2
Hz, 2H), 3.53 (s, 6H), 3.45 (t, J= 7.8 Hz, 1H), 2.74 (t, J= 7.2 Hz, 2H); *C NMR (150 MHz,
CDCl;) 6 185.5, 169.6, 140.5, 139.9, 132.6, 131.3, 129.2, 129.0, 125.9, 123.3,72.1, 52.8, 51.6,
42.2,30.7, 27.0; FT-IR (neat) 3013, 1729, 1543, 1385, 1328, 1256, 1165, 1023 cm'!; HRMS
(ESI-TOF) m/z [M+H]" calcd for C19H,4BrOgS: 459.0471; Found 459.0470.
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O\\ _Me
S,
Me CO,M
cl NN 2lVle
6ga CO,Me

Dimethyl (E)-2-(4-(5-chloro-2-(2-(dimethyl(oxo)-16-
sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6ga. Analytical TLC on silica gel, 8:2
ethyl acetate/hexane Ry= 0.27; yellow sticky liquid; yield 79% (80 mg); major diastereomer
(E/Z > 23:1) mixture of diastereomers; "H NMR (500 MHz, CDCl;) 8 7.32 (d, J = 8.0 Hz, 1H),
7.16-7.14 (m, 2H), 5.68-5.63 (m, 1H), 5.45-5.40 (m, 1H), 4.63 (bs, 1H), 3.73 (s, 6H), 3.70 (s,
0.27H, minor), 3.62 (d,J=7.5 Hz, 2H), 3.52-3.51 (m, 6H), 3.47-3.44 (m, 1H), 2.74 (t, J=7.0
Hz, 2H); 3C NMR (150 MHz, CDCl;) 8 185.6, 169.6, 140.3, 139.5, 135.0, 131.4, 129.8, 129.0,
126.0, 125.9, 72.1, 52.7, 51.6, 42.4, 30.8, 27.0; FT-IR (neat) 2953, 1722, 1673, 1438, 1345,
1283, 1257, 1159, 1067 cm'; HRMS (ESI-TOF) m/z [M+H]" caled for Ci9H,4ClOgS:
415.0977; Found 415.0967.

O\\ _Me
N
Me CO-M
MeO,C \ Ve

6ha COgMe

Dimethyl (E)-2-(4-(2-(2-(dimethyl(0x0)-16-sulfa-
neylidene)acetyl)-5-(methoxycarbonyl)phenyl)but-2-en-1-yl)malonate 6ha. Analytical
TLC onssilica gel, 9:1 ethyl acetate/hexane R,= 0.27; yellow sticky liquid; yield 87% (75 mg);
major diastereomer (E/Z > 23:1); 'H NMR (500 MHz, CDCl;) & 7.85-7.83 (m, 2H), 7.43 (d, J
=8.0 Hz, 1H), 5.71-5.66 (m, 1H), 5.45-5.40 (m, 1H), 4.67 (bs, 1H), 3.90 (s, 3H), 3.73 (s, 6H),
3.68-3.66 (m, 2H), 3.55 (s, 6H), 3.46 (t, J = 7.5 Hz, 1H), 2.76 (t, J = 7.5 Hz, 2H); 3C NMR
(150 MHz, CDCl3) 6 185.7, 169.6, 166.9, 145.5, 138.5, 131.6, 131.0, 130.6, 127.6, 127.3,
125.8, 72.3, 52.7, 52.3, 51.7, 42.4, 30.8, 27.1; FT-IR (neat) 3012, 1733, 1728, 1381, 1243,
1221, 1159, 1033 cm'; HRMS (ESI-TOF) m/z [M+H]* caled for C,;H»704S: 439.1421; Found
439.1419.

O\\ _Me
/S\
Me COoM
MeO A 2Me
6ia CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(oxo0)-16-sulfaneyli-
dene)acetyl)-5-methoxyphenyl)but-2-en-1-yl)malonate 6ia. Analytical TLC on silica gel,
9:1 ethyl acetate/hexane R,= 0.27; brown liquid; yield 82% (73 mg); major diastereomer (£/Z
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>20:1); '"H NMR (400 MHz, CDCl3) & 7.38 (d, J= 8.4 Hz, 1H), 6.73-6.72 (m, 1H), 6.70-6.67
(m, 1H), 5.71-5.64 (m, 1H), 5.42-5.36 (m, 1H), 4.63 (bs, 1H), 3.80 (s, 3H), 3.72 (s, 6H), 3.68-
3.66 (m, 2H), 3.50 (s, 6H), 3.45 (t, J = 8.0 Hz, 1H), 2.75 (t, J = 7.6 Hz, 2H); 3C NMR (150
MHz, CDCl;) 6 186.5, 169.6, 160.4, 140.6, 133.6, 132.2,129.5, 125.2,115.5,110.9, 71.0, 55 .4,
52.7, 51.8, 42.5, 31.3, 27.0; FT-IR (neat) 2956, 1733, 1431, 1345, 1270, 1257, 1153, 1012
cm™'; HRMS (ESI-TOF) m/z [M+H]" caled for C,0H,7,0,S: 411.1472; Found 411.1476.

O\\ _Me

S,

Me CO,M
02N A olVie

6ja CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(oxo0)-16-sulfaneyli-
dene)acetyl)-5-nitrophenyl)but-2-en-1-yl)malonate 6ja. Analytical TLC on silica gel, 8:2
ethyl acetate/hexane Ry= 0.27; yellow sticky liquid; yield 78% (75 mg); major diastereomer
(E/Z = 6:1); 'TH NMR (400 MHz, CDCls) 6 8.06-8.02 (m, 2H, major + minor), 7.54-7.50 (m,
1H, major + minor), 5.72-5.65 (m, 1H, major + minor), 5.53-5.46 (m, 1H, major + minor),
4.68-4.67 (m, 1H, major + minor), 3.74 (m, 6H, major), 3.73 (m, 1H, minor), 3.71-3.70 (m,
2H, major + minor), 3.56 (s, 6H, major), 3.55 (s, 1H, minor), 3.47 (t, J= 7.6 Hz, 1H, major +
minor), 2.75 (t, J= 7.2 Hz, 2H, major + minor); 3C NMR (100 MHz, CDCls) 6 184.1 (major
+ minor), 171.7 (minor) 169.5 (major), 148.1 (major + minor), 147.2 (major + minor), 140.2
(major + minor), 130.6 (minor), 130.5 (major), 129.9 (minor), 128.5 (minor), 128.3 (major),
126.9 (major), 125.0 (minor), 124.7 (major), 121.5 (minor), 121.2 (major), 73.0 (minor), 72.9
(major), 53.0 (minor), 52.8 (major), 51.5 (major + minor), 42.3 (major), 42.2 (minor), 30.7
(major + minor), 27.1 (major + minor); FT-IR (neat) 2980, 1722, 1675, 1438, 1330, 1283,
1252, 1160, 1068 cm™'; HRMS (ESI-TOF) m/z [M+H]" caled for C;oH,4sNOgS: 426.1217,
Found 426.1223.

O\
_M
/\S\ ©
Me CO,M
Ph N 2vie
6ka CO,Me

Dimethyl (E)-2-(4-(4-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)-[1,1'-biphenyl]-3-yl)but-2-en-1-yl)malonate 6ka. Analytical TLC on silica gel,
8:2 ethyl acetate/hexane Ry= 0.32; brown sticky liquid; yield 84% (70 mg); major diastereomer
(E/Z=17:1); 'HNMR (600 MHz, CDCl3) 6 7.59 (d, /= 7.2 Hz, 2H), 7.48 (d, J= 7.8 Hz, 1H),
7.44-7.40 (m, 4H), 7.34 (t,J="7.8 Hz, 1H), 5.76-5.71 (m, 1H), 5.43-5.39 (m, 1H), 4.71 (s, 1H),
3.73-3.70 (m, 8H), 3.63 (s, 0.36H, minor), 3.55 (s, 6H), 3.46 (t, J= 7.8 Hz, 1H), 2.79 (t, J =
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7.2 Hz, 2H); *C NMR (150 MHz, CDCl;) 6 186.5, 169.6, 142.1, 140.7, 139.8, 138.8, 132.3,
128.9,128.7,128.2,127.6, 127.3, 125.2, 124.6, 71.7, 52.7, 51.7,42.3, 31.1, 27.0; FT-IR (neat)
3031, 1730, 1438, 1345, 1281, 1260, 1155, 1020 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd
for CysH906S: 457.1679; Found 457.1671.

O\\ _Me

/S\

Me

6la CO,Me

Dimethyl (E)-2-(4-(5-(tert-butyl)-2-(2-(dimethyl(oxo)-
16-sulfaneylidene)acetyl)phenyl)but-2-en-1-yl)malonate 6la. Analytical TLC on silica gel,
8:2 ethyl acetate/hexane R,= 0.27; yellow sticky liquid; yield 88% (79 mg); major diastercomer
(E/Z> 22:1); "H NMR (500 MHz, CDCl;) 8 7.34 (d, J = 7.5 Hz, 1H), 7.20-7.18 (m, 2H), 5.72-
5.67 (m, 1H), 5.40-5.35 (m, 1H), 4.64 (bs, 1H), 3.73 (s, 6H), 3.65 (d, J = 7.5 Hz, 2H), 3.53-
3.51 (m, 6H), 3.47-3.44 (m, 1H), 2.77 (t, J = 7.0 Hz, 2H), 1.29 (s, 9H); *C NMR (125 MHz,
CDCls) 6 186.9, 169.6, 152.5,138.2,137.9, 132.7,127.6, 127.0, 124.8, 122.8, 71.2, 52.7, 51.8,
42.4, 34.8, 31.4, 31.2, 27.1; FT-IR (neat) 2956, 1733, 1673, 1438, 1283, 1257, 1153, 1022
cm’'; HRMS (ESI-TOF) m/z [M+H]" caled for CyH3306S: 437.1992; Found 437.1995.

O\\ _Me
/S\
Me CO,M
FsC ~ 2Vie
6ma CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)-5-(trifluoromethyl)phenyl)but-2-en-1-yl)malonate 6ma. Analytical TLC on
silica gel, 9:1 ethyl acetate/hexane R, = 0.27; yellow liquid; yield 81% (73 mg); major
diastereomer (E/Z > 17:1); '"H NMR (600 MHz, CDCl5) & 7.47 (d, J = 7.8 Hz, 1H), 7.45-7.43
(m, 2H), 5.70-5.65 (m, 1H), 5.47-5.42 (m, 1H), 4.65 (s, 1H), 3.73 (s, 6H), 3.72 (s, 0.26H,
minor), 3.67 (d, J= 7.8 Hz, 2H), 3.55 (s, 6H), 3.45 (t,J= 7.2 Hz, 1H), 2.75 (t,J = 7.2 Hz, 2H);
BCNMR (150 MHz, CDCl3) 6 185.2, 169.6, 144.6, 139.1,131.2, 131.1 (Jcr=35.3 Hz), 127.83
(Jer=245.1 Hz), 127.81, 126.6 (Jcr= 3.8 Hz), 126.2, 122.9 (Jcr= 3.9 Hz), 72.3, 52.7, 51.6,
42.4,30.8,27.1; F NMR (377 MHz, CDCl;) 4 -62.62; FT-IR (neat) 2957, 1722, 1437, 1280,
1240, 1152, 1029 cml; HRMS (ESI-TOF) m/z [M+H]* caled for CyoHo4F306S: 449.1240;
Found 449.1233.
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O o
/S\
Me
OO X CO,Me

6oa CO,Me

Dimethyl (E)-2-(4-(3-(2-(dimethyl(oxo0)-16-sulfaneyli-
dene)acetyl)naphthalen-2-yl)but-2-en-1-yl)malonate 6oa. Analytical TLC on silica gel, 8:2
ethyl acetate/hexane Ry= 0.27; yellow sticky liquid; yield 86% (76 mg); major diastereomer
(E/Z>23:1); '"HNMR (400 MHz, CDCl3) 6 7.91 (s, 1H), 7.80-7.74 (m, 2H), 7.62 (s, 1H), 7.48-
7.40 (m, 2H), 5.81-5.75 (m, 1H), 5.49-5.42 (m, 1H), 4.81 (bs, 1H), 3.79 (d, J = 7.2 Hz, 2H),
3.72 (s, 6H), 3.56 (s, 6H), 3.47 (t, J = 8.0 Hz, 1H), 2.80 (t, J = 7.2 Hz, 2H); 3C NMR (150
MHz, CDCl;) 6 186.8, 169.6, 136.0, 133.9, 132.1, 131.6, 128.1, 128.0, 127.3, 127.2, 126.83,
126.82, 125.9, 125.5,71.9, 52.7, 51.8, 42.4, 31.2, 27.1; FT-IR (neat) 2953, 1727, 1438, 1351,
1288, 1259, 1187, 1067 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd for Cp3H,704S: 431.1523;
Found 431.1516.

(@]
\ ,Me
Me /S\
Me CO-M
Me NN PAYUIS]
6pa CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)-4,5-dimethylphenyl)but-2-en-1-yl)malonate 6pa. Analytical TLC on silica gel,
8:2 ethyl acetate/hexane Ry= 0.27; brown sticky liquid; yield 84% (80 mg); major diastereomer
(E/Z=19:1); 'THNMR (500 MHz, CDCl3) 8 7.19 (s, 1H), 6.94 (s, 1H), 5.69-5.64 (m, 1H), 5.38-
5.33 (m, 1H), 4.62 (bs, 1H), 3.73 (s, 6H), 3.69 (s, 0.31H, minor), 3.58 (d,J=7.5 Hz, 2H), 3.51
(s, 6H), 3.45 (t, J = 7.5 Hz, 1H), 2.76 (t, J = 7.5 Hz, 2H), 2.21 (d, J = 5.5 Hz, 6H); 13*C NMR
(125 MHz, CDCl;) 6 187.0, 169.6, 138.6, 137.9, 135.5, 134.0, 132.8, 131.2, 129.0, 124.7, 71.1,
52.6,51.8,42.4,30.6,27.0,19.7,19.3; FT-IR (neat) 2987, 1731, 1441, 1355, 1285, 1237, 1153,
1065 cm!'; HRMS (ESI-TOF) m/z [M+H]" calcd for C1Hp9O6S: 409.1679; Found 409.1679.

Me ? Q me
_> %
/N 2 __coM
Me O//\S\\ 2 e
o 6qa CO,Me

Dimethyl (E)-2-(4-(2-(2-(dimethyl(oxo0)-16-
sulfaneylidene)acetyl)-5-(/V,/N-dipropylsulfamoyl)phenyl)but-2-en-1-yl)malonate 6qa.
Analytical TLC on silica gel, 8:2 ethyl acetate/hexane Ry= 0.28; brown liquid; yield 80% (63
mg); major diastercomer (£/Z > 21:1); 'H NMR (400 MHz, CDCls) 6 7.61-7.59 (m, 2H), 7.47
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(d, J = 8.0 Hz, 1H), 5.68-5.62 (m, 1H), 5.46-5.40 (m, 1H), 4.68 (s, 1H), 3.74 (s, 6H), 3.69-3.67
(m, 2H), 3.55 (s, 6H), 3.45 (t, J= 7.6 Hz, 1H), 3.07-3.03 (m, 4H), 2.73 (t, J= 7.2 Hz, 2H), 1.59-
1.49 (m, 4H), 0.87 (t, J = 7.2 Hz, 6H); 3C NMR (100 MHz, CDCl;) & 185.0, 169.6, 144.9,
140.4, 139.5, 131.1, 128.2, 128.1, 126.3, 124.7, 72.6, 52.8, 51.5, 50.2, 42.3, 30.8, 29.8, 27.1,
22.2, 11.3; FT-IR (neat) 2954, 1722, 1625, 1462, 1438, 1364, 1285, 1252,1165, 1088, 1023
cm''; HRMS (ESI-TOF) m/z [M+H]" caled for CosH3sNOsS,: 544.2033; Found 544.2043.

Dimethyl 2-((E)-4-(7-(3-((3r,5r,7r)-
adamantan-1-yl)-4-methoxyphenyl)-3-(2-(dimethyl(ox0)-16 sulfaneylidene)acetyl)naph-
thalen-2-yl)but-2-en-1-yl)malonate 6ra. Analytical TLC on silica gel, 8:2 ethyl
acetate/hexane Ry= 0.31; brown sticky liquid; yield 68% (40 mg); major diastereomer (£/Z >
23:1); '"H NMR (400 MHz, CDCl;) 6 7.91 (d, J= 5.2 Hz, 2H), 7.82 (d, J = 8.4 Hz, 1H), 7.69-
7.66 (m, 2H), 7.59-7.58 (m, 1H), 7.53-7.51 (m, 1H), 6.97 (d, J = 8.4 Hz, 1H), 5.84-5.78 (m,
1H), 5.50-5.44 (m, 1H), 4.81 (bs, 1H), 3.90 (s, 3H), 3.81 (d, J= 7.2 Hz, 2H), 3.73 (s, 6H), 3.68
(s, 0.26H, minor), 3.57 (s, 6H), 3.48 (t, J = 8.4 Hz, 1H), 2.81 (t,J = 7.6 Hz, 2H), 2.18 (s, 6H),
2.10 (s, 3H), 1.80 (s, 6H); '3C NMR (100 MHz, CDCl;) & 186.9, 169.7, 158.8, 139.0, 136.3,
134.3,133.2,133.1,132.2,131.7,130.4, 129.6, 128.4, 128.1, 126.0, 125.7, 125.5, 124.8, 124 4,
124.2,112.3,77.4, 55.3, 52.7,51.8, 47.9, 42.5, 40.8, 40.2, 37.3, 31.2, 29.3, 27.1; FT-IR (neat)
2903, 1721, 1643, 1495, 1255, 1202, 1143, 1034 cm™!'; HRMS (ESI-TOF) m/z [M+H]* calcd
for C4oH4704S: 671.3037; Found: 671.3030.

O-N o)

N O\\S,Me

N &
Me

F N CO,Me

6sa COsMe

Dimethyl (E)-2-(4-(2-(2-(dimethyl(oxo)-16-
sulfaneylidene)acetyl)-4-(5-(2-fluorophenyl)-1,2,4-oxadiazol-3-yl)phenyl)but-2-en-1-yl)-

malonate 6sa. Analytical TLC on silica gel, 8:2 ethyl acetate/hexane R, = 0.25; yellow sticky
liquid; yield 79% (60 mg); major diastereomer (E/Z > 20:1); 'H NMR (500 MHz, CDCl3) &
8.24-8.19 (m, 2H), 8.07 (d, J = 8.0 Hz, 1H), 7.62-7.58 (m, 1H), 7.35-7.33 (m, 2H), 7.28 (d, J
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=9.5 Hz, 1H), 5.73-5.68 (m, 1H), 5.46-5.41 (m, 1H), 4.81 (bs, 1H), 3.73-3.68 (m, 8H), 3.58 (s,
6H), 3.46 (t, J = 7.5 Hz, 1H), 2.77 (t, J = 7.0 Hz, 2H), 2.61 (0.11H, minor); 3C NMR (150
MHz, CDCly) § 173.0, 169.6, 168.4, 161.8, 160.0, 134.8 (Jo.r= 8.6 Hz), 131.3, 131.2, 130.7,
130.6, 130.5, 126.9, 126.0, 124.9, 124.8 (Jer= 3.6 Hz), 124.6, 117.3 (Joyr = 20.7 Hz), 113.0
(Jer=11.6 Hz), 67.6,52.7,51.7,42.2, 31.1, 27.1; '9F NMR (377 MHz, CDCl;) § -108.34; FT-
IR (neat) 3012, 1720, 1252, 1226, 1067, 757 cm''; HRMS (ESI-TOF) m/z [M+H]* calcd for
C,7H,5FN,0,S: 543.1596; Found 543.1578.

O\\ .Me
O /S\
< Me
o X CO,Me
6ta COzMe

Dimethyl (E)-2-(4-(6-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)benzo[d][1,3]dioxol-5-yl)but-2-en-1-yl)malonate 6ta. Analytical TLC on silica
gel, 8:2 ethyl acetate/hexane R, = 0.28; yellow sticky liquid; yield 85% (75 mg); major
diastereomer (E/Z > 23:1); 'H NMR (500 MHz, CDCl;) 8 6.99 (d, /= 8.0 Hz, 1H), 6.61 (d, J
= 8.0 Hz, 1H), 5.96 (s, 2H), 5.70-5.65 (m, 1H), 5.35-5.29 (m, 1H), 4.62 (bs, 1H), 3.72 (s, 6H),
3.66 (s, 0.20H, minor), 3.60 (d, /= 7.0 Hz, 2H), 3.50 (s, 6H), 3.45 (t,J= 7.5 Hz, 1H), 2.77 (t,
J=7.5Hz,2H); BCNMR (150 MHz, CDCl3) 6 185.7, 169.7, 147.9, 146.5, 135.4, 131.0, 125.0,
122.2, 120.7, 105.8, 101.2, 70.9, 52.6, 51.8, 42.4, 27.0, 25.2; FT-IR (neat) 2959, 1722, 1670,
1462, 1438, 1364, 1255, 1243 cm!'; HRMS (ESI-TOF) m/z [M+H]" calcd for CyoH,505S:
425.1265; Found 425.1273.

M
N CO,Et

6ab  CO,Et

Diethyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneylidene)-
acetyl)phenyl)but-2-en-1-yl)malonate 6ab. Analytical TLC on silica gel, 7:3 ethyl
acetate/hexane Ry = 0.35; brown sticky liquid; yield 87% (95 mg); major diastereomer (E/Z >
21:1); 'H NMR (500 MHz, CDCl3) 6 7.37 (d, J = 7.5 Hz, 1H), 7.27-7.24 (m, 1H), 7.19-7.14
(m, 2H), 5.70-5.65 (m, 1H), 5.41-5.36 (m, 1H), 4.65 (bs, 1H), 4.18 (q, J = 7.0 Hz, 4H), 3.63
(d, J=17.5 Hz, 2H), 3.52 (s, 6H), 3.39 (t, J = 7.5 Hz, 1H), 2.74 (t, J= 7.5 Hz, 2H), 2.60-2.56
(m, 0.09H, minor), 1.25 (t,J= 7.0 Hz, 6H); 3C NMR (150 MHz, CDCl;) 6 186.8, 169.2, 141.1,
138.1, 132.0, 129.8, 129.2, 127.5, 125.9, 125.3, 71.9, 61.5, 52.0, 42.3, 31.0, 26.9, 14.2; FT-IR
(neat) 2981, 1726, 1336, 1277, 1296, 1212, 1067 cm'; HRMS (ESI-TOF) m/z [M+H]" calcd
for C;1H,906S: 409.1679; Found 409.1689.
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Me .
AN COZ’Pr
6ac CO,/Pr

Diisopropyl (E)-2-(4-(2-(2-(dimethyl(ox0)-16-sulfaneyli-
dene)acetyl)phenyl)but-2-en-1-yl)malonate 6ac. Analytical TLC on silica gel, 8:2 ethyl
acetate/hexane Ry= 0.32; yellow sticky liquid; yield 85% (50 mg); major diastereomer (£/Z >
21:1); 'TH NMR (500 MHz, CDCl5)  7.37 (d, J = 7.5 Hz, 1H), 7.28-7.25 (m, 1H), 7.20-7.14
(m, 2H), 5.69-5.64 (m, 1H), 5.42-5.37 (m, 1H), 5.06-5.01 (m, 2H), 3.63 (d, J = 7.0 Hz, 2H),
3.53(s,6H),3.32 (t,J=7.5Hz, 1H),2.71 (t, J=7.0 Hz, 2H), 2.57 (t,J= 7.0 Hz, 0.09H, minor),
1.24-1.22 (m, 12H); 3C NMR (150 MHz, CDCl;) 5 186.8, 168.8, 141.1, 138.2, 131.8, 129.8,
129.3, 127.6, 125.9, 125.5, 69.0, 52.4, 42.3, 31.1, 26.8, 21.8, 21.7; FT-IR (neat) 2971, 1720,
1574, 1442, 1258, 1144 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd for Cp3H3304S: 437.1992;
Found 437.1992.

Q\ _Me
/S\
Me
N SO,Ph
6ae CN

(E)-6-(2-(2-(dimethyl(oxo)-16-sulfaneylidene)acetyl)phenyl) -
2-(phenylsulfonyl)hex-4-enenitrile 6ae. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane R,= 0.35; brown sticky liquid; yield 83% (48 mg); major diastereomer (E/Z >
21:1); 'THNMR (600 MHz, CDCl;) 6 7.98 (d, J=7.2 Hz, 2H), 7.76 (t,J= 7.2 Hz, 1H), 7.63 (t,
J=17.8 Hz, 2H), 7.38 (d, J = 7.2 Hz, 1H), 7.28-7.26 (m, 1H), 7.19-7.14 (m, 2H), 5.93-5.88 (m,
1H), 5.39-5.34 (m, 1H), 4.72 (s, 1H), 4.03-4.00 (m, 1H), 3.79-3.78 (m, 0.05H, minor), 3.70-
3.67 (m, 1H), 3.54 (s, 4H), 3.45 (s, 3H), 2.90-2.88 (m, 1H), 2.58-2.52 (m, 1H); *C NMR (150
MHz, CDCl5) 6 187.1, 141.0, 136.9, 136.8, 135.6, 135.4, 130.4, 129.7, 129.4, 127.7, 126.3,
122.0, 114.2, 72.4, 57.7, 42.2, 42.0, 36.2, 30.2; FT-IR (neat) 3012, 1725, 1339, 1289, 1253,
1218, 1052 cm’!; HRMS (ESI-TOF) m/z [M+H]" caled for Cy,HpsNO4S,: 430.1141; Found
430.1141.

O\\ _Me
/S\
Me
AN COPh
6af CO,Et

Ethyl (E)-2-benzoyl-6-(2-(2-(dimethyl(oxo)-16-sulfaneyli-
dene)acetyl)phenyl)hex-4-enoate 6af. Analytical TLC on silica gel, 8:2 ethyl acetate/hexane
R,=0.35; brown sticky liquid; yield 87% (51 mg); major diastercomer (£/Z > 23:1); 'H NMR
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(600 MHz, CDCls) & 7.99 (d, J = 7.8 Hz, 2H), 7.60 (t, J= 7.2 Hz, 1H), 7.49 (t, J= 7.8 Hz, 2H),
7.40 (d,J=7.2 Hz, 1H), 7.27 (d, J = 6.6 Hz, 1H), 7.20-7.17 (m, 2H), 5.71-5.67 (m, 1H), 5.47-
5.43 (m, 1H), 4.67 (bs, 1H), 4.40 (t, J = 7.2 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.67 (s, 2H),
3.52 (d, J = 6.0 Hz, 6H), 2.92-2.83 (m, 2H), 1.17 (t, J = 7.2 Hz, 3H); 3C NMR (150 MHz,
CDCly) & 195.1, 186.9, 169.7, 141.2, 138.2, 136.4, 133.7, 132.0, 129.8, 129.2, 128.9, 128.8,
127.5, 125.9, 125.7, 71.8, 61.6, 54.2, 42.3, 31.0, 27.2, 14.1; FT-IR (neat) 2987, 1723, 1673,
1323, 1272, 1221, 1210, 1053 cm'; HRMS (ESI-TOF) m/z [M+H]* caled for CasHagOsS:
441.1730; Found 441.1728.

O\\ _Me
/S\

Me
™ SO,Ph
6ag SOQPh

(E)-1-(2-(5,5-bis(phenylsulfonyl)pent-2-en-1-yl)phenyl)-2-
(dimethyl(oxo)-16-sulfaneylidene)ethan-1-one 6ag. Analytical TLC on silica gel, 8:2 ethyl
acetate/hexane R,= 0.35; brown sticky liquid; yield 85% (60 mg); major diastereomer (E/Z >
23:1); 'THNMR (500 MHz, CDCl;) 6 7.90 (d, J= 7.5 Hz, 4H), 7.66 (t, J= 7.0 Hz, 2H), 7.52 (t,
J=17.5Hz, 4H), 7.41 (d, J= 7.0 Hz, 1H), 7.30-7.28 (m, 1H), 7.22-7.19 (m, 1H), 7.11 (d, J =
7.5 Hz, 1H), 5.63-5.57 (m, 1H), 5.46-5.41 (m, 1H), 4.50 (t, /= 5.0 Hz, 1H), 3.53 (s, 8H), 2.85
(t, J=5.5 Hz, 2H); 3C NMR (150 MHz, CDCl3) 6 186.9, 141.2, 137.8, 137.3, 134.8, 134.6,
130.3,129.8,129.3,129.2, 127.7, 126.2, 124.6, 83.7, 72.3,42.2, 36.2, 29.0; FT-IR (neat) 3010,
1723, 1673, 1340, 1290, 1253, 1220, 1067 cm*'; HRMS (ESI-TOF) m/z [M+H]" caled for
Cy7H2906S5: 545.1121; Found 545.1127.

(E)-2-(4-(2-(2-(dimethyl(oxo0)-16-sulfaneylidene)acetyl)-

phenyl)but-2-en-1-yl)-1H-indene-1,3(2H)-dione 6ah. Analytical TLC on silica gel, 7:3 ethyl
acetate/hexane R, = 0.35; brown sticky liquid; yield 79% (89 mg); major diastereomer (E/Z >
23:1); 'THNMR (400 MHz, CDCl;) 6 7.95-7.93 (m, 2H), 7.84-7.82 (m, 2H), 7.43-7.37 (m, 1H),
7.34-7.32 (m, 1H), 7.14-7.10 (m, 1H), 6.92-6.90 (m, 1H), 6.70-6.68 (m, 0.04H, minor), 5.74-
5.67 (m, 1H), 5.38-5.30 (m, 1H), 4.58 (bs, 1H), 3.51 (s, 6H), 3.42 (d, J = 6.8 Hz, 2H), 3.06 (t,
J=5.6 Hz, 1H), 2.71 (t, J= 5.6 Hz, 2H); 3C NMR (100 MHz, CDCl3) & 200.7, 186.8, 142.8,
140.9, 137.7, 135.8, 133.8, 130.9, 129.8, 129.1, 128.3, 127.5, 126.7, 125.8, 125.5, 123.2, 71.5,
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53.8, 42.7, 42.4, 36.0, 30.0; FT-IR (neat) 2980, 1723, 1681, 1339, 1276, 1253, 1250, 1061
cm™'; HRMS (ESI-TOF) m/z [M+H]" caled for C,3H,304S: 351.1203; Found 351.1211.

Br
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7ba

(E)-1-(2-bromo-6-(4-hydroxybut-2-en-1-yl)phenyl)-2-(dimethyl-
(oxo0)-l16-sulfaneylidene)ethan-1-one 7ba. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane Ry= 0.35; yellow sticky liquid; yield 71% (45 mg); major diastereomer (£/Z >
19:1); '"H NMR (400 MHz, CDCl;) 6 7.38 (d, J = 7.6 Hz, 1H), 7.14-7.07 (m, 2H), 5.86-5.79
(m, 1H), 5.72-5.65 (m, 1H), 4.54 (s, 1H), 4.08 (d, /= 5.6 Hz, 2H), 3.58 (s, 0.20H, minor), 3.55
(s, 6H), 3.48 (d, J = 6.4 Hz, 2H); 3C NMR (125 MHz, CDCl;) 3 184.1, 142.8, 138.6, 131.3,
130.9, 130.6, 129.4, 128.6, 120.2, 72.9, 63.6, 42.3, 36.6; FT-IR (neat) 3020, 2920, 1732, 1549,
1382, 1162, 1094 cm''; HRMS (ESI-TOF) m/z [M+H]" caled for C4HgBrO;S: 345.0155;
Found 345.0175.
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Methyl (E)-4-(2-(dimethyl(oxo0)-16-sulfaneylidene)acetyl)-
3-(4-hydroxybut-2-en-1-yl)benzoate 7ha. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane Ry= 0.35; brown sticky liquid; yield 66% (42 mg); major diastereomer (£/Z >
20:1); '"H NMR (400 MHz, CDCls) & 7.87-7.85 (m, 2H), 7.44 (d, J = 8.4 Hz, 1H), 5.89-5.82
(m, 1H), 5.70-5.63 (m, 1H), 4.68 (bs, 1H), 4.21 (d, J= 6.0 Hz, 0.07H, minor), 4.09 (d, J= 6.0
Hz, 2H), 3.91 (s, 3H), 3.64 (d, J = 6.0 Hz, 2H), 3.53 (s, 6H); '*C NMR (100 MHz, CDCl;) &
185.8,166.9, 145.4,138.0, 131.6, 131.4, 130.7, 127.7, 127.5, 72.5, 64.4, 63.8, 52.3,42.4, 41 .1,
36.1; FT-IR (neat) 3015, 2903, 1725, 1567, 1370, 1162, 1093 cm'; HRMS (ESI-TOF) m/z
[M+H]* calcd for C;¢H,,05S: 325.1104; Found 325.1105.

o Q .Me
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(E)-2-(dimethyl(oxo0)-16-sulfaneylidene)-1-(2-(4-hydroxy-
but-2-en-1-yl)-4-nitrophenyl)ethan-1-one 7ja. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane Ry= 0.35; brown sticky liquid; yield 63% (41 mg); major diastereomer (E/Z >
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20:1); '"H NMR (400 MHz, CDCl5) & 8.06-8.03 (m, 2H), 7.51 (d, J = 7.6 Hz, 1H), 5.88-5.81
(m, 1H), 5.74-5.67 (m, 1H), 4.69 (s, 1H), 4.12 (d, J = 5.6 Hz, 2H), 3.68 (d, J = 6.0 Hz, 2H),
3.56-3.55 (m, 6H); 3C NMR (125 MHz, CDCls) & 184.2, 148.1, 147.1, 139.8, 131.6, 130.1,
128.5, 125.2, 121.4, 73.0, 63.5, 42.3, 36.0; FT-IR (neat) 3036, 2915, 1732, 1550, 1381, 1161,
1093 cm'; HRMS (ESI-TOF) m/z [M+H]* caled for C14H,sNOsS: 312.0900; Found 312.0916.
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(E)-N-(4-(5-chloro-2-(2-(dimethyl(oxo)-16-sulfaneylidene)-
acetyl)phenyl)but-2-en-1-yl)-4-methylbenzenesulfonamide 8gb. Analytical TLC on silica
gel, 8:2 ethyl acetate/hexane R, = 0.32; brown sticky liquid; yield 61% (30 mg); major
diastereomer (E/Z = 12:1); '"H NMR (500 MHz, CDCl;) 6 7.74-7.68 (m, 2H, major + minor),
7.34 (d, J= 8.5 Hz, 0.2H, minor), 7.30 (d, /= 8.0 Hz, 1H), 7.26-7.25 (m, 2H, major + minor),
7.17-7.15 (m, 1H), 7.12-7.11 (m, 0.2H, minor), 7.08-7.07 (m, 1H, major), 5.73-5.67 (m, 1H,
major), 5.35-5.29 (m, 1H, major), 5.05 (t, /= 5.5 Hz, 1H, major), 4.79 (bs, 1H, major), 3.61
(m, 0.51H, minor), 3.54-3.51 (m, 8H, major + minor), 3.45 (t, /= 6.0 Hz, 2H, major), 2.40 (s,
3H, major + minor); 13C NMR (150 MHz, CDCl;) 5 186.4, 143.5, 139.4, 137.1, 135.0, 133.0,
130.5, 129.8, 129.1, 128.5, 128.1, 127.2, 127.1, 126.3, 126.1, 73.2,45.4,42.1, 35.9, 21.6; FT-
IR (neat) 3392, 2963, 1734, 1605, 1520, 1385, 1182 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd
for C, HysCINO,S;: 454.0908; Found 454.0912.

(E)-N-(4-(5-chloro-2-(2-(dimethyl(oxo)-16-sulfaneylidene)-
acetyl)phenyl)but-2-en-1-yl)benzenesulfonamide 8gd. Analytical TLC on silica gel, 7:3
cthyl acetate/hexane Ry = 0.35; brown sticky liquid; yield 72% (30 mg); major diastereomer
(E/Z > 20:1); '"H NMR (500 MHz, CDCls) 6 7.93 (d, J = 7.5 Hz, 2H), 7.90 (d, J = 7.5 Hz,
0.09H, minor), 7.55 (t, J=7.5 Hz, 1H), 7.50 (t, /= 8.0 Hz, 2H), 7.40 (d, J= 8.0 Hz, 1H), 7.18-
7.15 (m, 2H), 7.04 (t, J = 5.5 Hz, 1H), 5.54-5.49 (m, 1H), 5.47-5.42 (m, 1H), 4.74 (bs, 1H),
3.58 (s, 6H), 3.56-3.51 (m, 4H); 13C NMR (125 MHz, CDCl3) 5 184.8, 140.4, 140.3, 138.4,
135.5, 133.9, 132.6, 131.0, 130.0, 129.2, 127.2, 126.5, 123.7, 73.9, 43.1, 39.4, 32.3; FT-IR
(neat) 3373, 2941, 1737, 1592, 1512, 1343, 1080 cm™'; HRMS (ESI-TOF) m/z [M+H]" calcd
for CyoH2,CINO,S,: 440.0752; Found 440.0754.
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(E)-1-(4-chloro-2-(4-hydroxybut-2-en-1-yl)phenyl)-2-
(dimethyl(oxo)-16-sulfaneylidene)ethan-1-one 9ga. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane R,= 0.35; brown sticky liquid; yield 67% (46 mg); major diastereomer (E/Z >
20:1); 'H NMR (600 MHz, CDCl3) 6 7.33 (d, J = 7.8 Hz, 1H), 7.17-7.16 (m, 2H), 5.85-5.80
(m, 1H), 5.69-5.64 (m, 1H), 4.65 (bs, 1H), 4.19 (d, /= 7.2 Hz, 0.10H, minor), 4.10 (d, J= 6.0
Hz, 2H), 3.59 (d, J = 6.6 Hz, 2H), 3.51 (s, 6H); 13C NMR (150 MHz, CDCls) 6 185.8, 139.9,
139.5,131.2,130.8, 130.3, 129.1, 126.2, 72.1, 63.7,42.4, 36.0; FT-IR (neat) 3010, 2920, 1731,
1539, 1383, 1154, 1087 cm’!; HRMS (ESI-TOF) m/z [M+H]" caled for C4H;3ClOsS:
301.0660; Found 301.0664.
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(E)-1-(4-(tert-butyl)-2-(4-hydroxybut-2-en-1-yl)phenyl)-2-
(dimethyl(oxo0)-16-sulfaneylidene)ethan-1-one 9la. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane Ry= 0.35; brown sticky liquid; yield 74% (24 mg); major diastereomer (£/Z >
19:1); 'H NMR (400 MHz, CDCl3) 6 7.34 (d, J = 8.0 Hz, 1H), 7.22-7.18 (m, 2H), 5.90-5.83
(m, 1H), 5.69-5.64 (m, 1H), 4.67 (bs, 1H), 4.07 (d, J= 5.6 Hz, 2H), 3.63 (d, J = 6.0 Hz, 2H),
3.52 (s, 1H), 3.50 (s, 6H), 1.30 (s, 9H); 3C NMR (125 MHz, CDCl3) 6 187.2, 141.8, 138.3,
137.4,132.7,129.8, 127.7, 127.6, 123.1, 71.4, 63.9, 42.4, 41.2, 36.7, 34.8, 31.4; FT-IR (neat)
3023, 2921, 1730, 1543, 1375, 1160, 1076 cm™'; HRMS (ESI-TOF) m/z [M+H]" caled for
C13H»705S: 323.1675; Found 323.1690.
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(E)-2-(dimethyl(oxo)-16-sulfaneylidene)-1-(2-(4-hydroxybut-
2-en-1-yl)-4,5-dimethylphenyl)ethan-1-one 9pa. Analytical TLC on silica gel, 9:1 ethyl
acetate/hexane Ry= 0.35; brown sticky liquid; yield 72% (22 mg); major diastereomer (E/Z >
21:1); '"H NMR (400 MHz, CDCl3) & 7.20 (s, 1H), 6.94 (s, 1H), 5.88-5.81 (m, 1H), 5.67-5.61
(m, 1H), 4.66 (bs, 1H), 4.06 (d, J = 5.6 Hz, 2H), 3.55 (d, J= 6.4 Hz, 2H), 3.51 (s, 6H), 2.22 (d,
J=4.0Hz, 6H); BCNMR (125 MHz, CDCl3) 6 187.2, 138.5, 138.0, 135.0, 134.3, 132.8, 131.8,
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129.7, 129.1, 71.5, 64.4, 63.9, 42.4, 35.9, 19.7, 19.3; FT-IR (neat) 3054, 2923, 1718, 1539,
1389, 1140, 1091 cm''; HRMS (ESI-TOF) m/z [M+H]" caled for C,4Hy0:S: 295.1362; Found
295.1382.

S
S
A COzMe
10 CO,Me

Dimethyl (E)-2-(4-(2-(3-benzyl-4-hydroxy-2-thioxothiazo-
lidin-4-yl)phenyl)but-2-en-1-yl)malonate 10. Analytical TLC on silica gel, 2:8 ethyl
acetate/hexane R,= 0.30; colorless sticky liquid; yield 57% (19 mg); major diastereomer (£/Z
= 8:1); 'TH NMR (400 MHz, CDCls) 6 7.79 (d, J = 7.6 Hz, 1H, major + minor), 7.68 (bs, 1H,
major + minor), 7.45 (t, J = 7.2 Hz, 1H, major + minor), 7.37-7.30 (m, 7H, major + minor),
7.22 (s, 1H, major + minor), 5.66-5.60 (m, 1H, major + minor), 5.44-5.38 (m, 2H, major +
minor), 4.90 (d, J= 5.2 Hz, 1H, major + minor), 4.67 (s, 1H, major + minor), 4.27 (d, J= 14.4
Hz, 1H, major + minor), 3.74 (s, 1H, minor), 3.72-3.69 (m, 6H, major), 3.66-3.62 (m, 2H, major
+ minor), 3.45-3.42 (m, 1H, major + minor), 2.74 (t, J = 7.6 Hz, 2H, major + minor); 3C NMR
(100 MHz, CDCl3) 6 197.5 (major), 196.09 (minor), 169.6 (major), 169.5 (minor), 141.2 (major
+ minor), 136.6 (major), 136.4 (minor), 136.0 (major + minor), 132.3 (major + minor), 131.3
(major + minor), 131.0 (major + minor), 130.0 (major + minor), 129.1 (major + minor), 128.9
(major + minor), 128.7 (major + minor), 128.5 (major + minor), 128.3 (major + minor), 126.7
(major + minor), 126.3 (major + minor), 126.0 (major + minor), 52.8 (major + minor), 52.7
(major + minor), 51.8 (minor), 51.7 (major), 51.5 (major + minor), 45.2 (major + minor), 31.6
(major + minor), 27.1(minor), 27.0 (major); FT-IR (neat) 3015, 2936, 1750, 1532, 1361, 1156,
1182 cm!l; HRMS (ESI-TOF) m/z [M+Na]* calcd for C,sHy7NOsS,Na: 508.1223; Found
508.1222.

OMe O
OMe
™ CO,Me
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* Dimethyl (E)-2-(4-(3-methoxy-2-(methoxycarbonyl)-
phenyl)but-2-en-1-yl)malonate 11. Analytical TLC on silica gel, 3:7 ethyl acetate/hexane R,
= 0.25; colorless sticky liquid; yield 82% (40 mg); major diastereomer (E/Z = 8:1); 'H NMR
(400 MHz, CDCls) ¢ 7.29-7.25 (m, 1H, major + minor), 6.79-6.76 (m, 2H, major + minor),
5.66-5.59 (m, 1H, major + minor), 5.48-5.41 (m, 1H, major + minor), 3.90 (s, 0.4H, minor)
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3.89 (s, 3H, major), 3.81 (s, 3H, major + minor), 3.74 (s, 0.8H, minor), 3.71 (s, 6H, major),
3.42 (t,J=17.6 Hz, 1H, major + minor), 3.36 (d, /= 7.2 Hz, 0.35H, minor), 3.26 (d, /= 6.8 Hz,
2H, major), 2.73 (t, J= 7.2 Hz, 0.39H, minor), 2.60 (t, J= 7.2 Hz, 2H, major); 3C NMR (150
MHz, CDCl;) 6 169.5 (major + minor), 168.7 (major + minor), 156.6 (major + minor),
139.1(minor), 138.9 (major), 131.5 (major), 130.72 (minor), 130.67 (minor), 130.62 (major)
127.4 (major), 126.0 (minor), 123.5 (major + minor), 121.6 (major), 121.5 (major + minor),
109.1(major + minor), 56.1 (major + minor), 52.7 (minor), 52.6 (major), 52.4 (minor), 52.3
(major), 51.9 (major), 51.7 (minor), 36.5 (major), 31.9 (major), 31.2 (minor), 26.9 (minor); FT-
IR (neat) 2979, 2932, 1715, 1600, 1575, 1454, 1432, 1259, 1102 cm’'; HRMS (ESI-TOF) m/z
[M+Na]* calcd for C;gH,,0;Na: 373.1258; Found 373.1258.

Diethyl (E)-2-(4-(2-(6-(4-(tert-butyl)phenyl)-5-
oxohexanoyl)phenyl)but-2-en-1-yl)malonate 13. Analytical TLC on silica gel, 2:8 ethyl
acetate/hexane R,= 0.30; colorless sticky liquid; yield 81% (26 mg); major diastereomer (E/Z
> 21:1); '"H NMR (400 MHz, CDCls) 6 7.52 (d, J = 7.6 Hz, 1H), 7.40-7.32 (m, 3H), 7.27 (s,
1H), 7.24-7.22 (m, 1H), 7.12 (d, J = 8.4 Hz, 2H), 5.61-5.54 (m, 1H), 5.44-5.38 (m, 1H), 4.20
(q,J = 7.2 Hz, 4H), 3.66 (s, 2H), 3.60 (d, J= 7.2 Hz, 2H), 3.40 (t,J= 7.6 Hz, 1H), 2.86 (t, J =
7.2 Hz, 2H), 2.75 (t,J= 7.6 Hz, 2H), 2.58 (t, J = 7.2 Hz, 2H), 1.99-1.92 (m, 2H), 1.30 (s, 9H),
1.26 (t, J = 6.8 Hz, 6H); 3*C NMR (125 MHz, CDCl3) 8 208.3, 204.2, 169.2, 150.0, 140.3,
138.2, 131.5, 131.4, 131.2, 131.0, 129.2, 128.5, 126.2, 125.9, 125.8, 61.6, 52.1, 49.8, 41.0,
40.7,34.6,31.7,31.5,26.9, 18.4, 14.2; FT-IR (neat) 3070, 1738, 1671, 1599, 1437, 1166, 1085
cm'; HRMS (ESI-TOF) m/z [M+Na]" calcd for C33H4,06Na: 557.2874; Found 557.2874.
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(E)-2-(4-(2-carboxy-3-methoxyphenyl)but-2-en-1-yl)malonic
acid 14. Analytical TLC on silica gel, 1:9 methanol/ethyl acetate R,= 0.22; colorless solid; mp
115-116 °C;yield 80% (35 mg); major diastereomer (£/Z>20:1); 'H NMR (400 MHz, DMSO-
de) 6 7.27 (t,J=8.0 Hz, 1H), 6.88 (d, /= 8.4 Hz, 1H), 6.76 (d, /= 7.6 Hz, 1H), 5.58-5.51 (m,
1H), 5.48-5.40 (m, 1H), 3.73 (s, 3H), 3.25-3.23 (m, 1H), 3.19 (d, /= 6.4 Hz, 2H), 2.39 (t, J =
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6.8 Hz, 2H); '*C NMR (125 MHz, DMSO-d¢) 6 170.9, 169.2, 155.7, 137.7, 130.4, 130.3, 128.5,
125.0, 121.4, 109.5, 56.0, 51.9, 35.9, 31.7; FT-IR (neat) 3476, 3006, 1731, 1665, 1603, 1435,
1338, 1286 cm™'; HRMS (ESI-TOF) m/z [M+Na]" calcd for C;sH;s0;Na: 331.0788; Found
331.0790.

OMe O

OMe
N CO,Me

15

“ Methyl (E)-2-methoxy-6-(6-methoxy-6-oxohex-2-en-1-yl)-
benzoate 15. Analytical TLC on silica gel, 2:8 ethyl acetate /hexane R,= 0.30; colorless sticky
liquid; yield 85% (17 mg); major diastereomer (£/Z > 6:1); 'H NMR (400 MHz, CDCl5) & 7.29-
7.25 (m, 1H, major + minor), 6.82-6.77 (m, 2H, major + minor), 5.60-5.44 (m, 2H, major +
minor), 3.90-3.89 (m, 3H, major + minor), 3.82 (bs, 3H, major + minor), 3.67-3.65 (m, 3H,
major + minor), 3.38 (d, /= 6.8 Hz, 0.31H, minor) 3.28 (d, J = 6.4 Hz, 2H, major), 2.45-2.30
(m, 5H, major + minor); '*C NMR (150 MHz, CDC]ls) 6 173.7 (major), 173.6 (minor), 168.83
(minor), 168.76 (major), 156.6 (major + minor), 139.4 (minor), 139.3 (major), 130.7 (minor),
130.6 (major), 130.2 (major), 129.3 (major), 129.0 (minor), 128.8 (minor), 123.5 (major +
minor), 121.7 (major), 121.5 (minor), 109.0 (major + minor), 56.08 (minor), 56.06 (major),
52.4 (minor), 52.3 (major), 51.73 (minor), 51.67(major), 36.6 (major), 34.0 (minor), 33.9
(major), 31.1 (minor), 27.9 (major), 22.9 (minor); FT-IR (neat) 1728, 1725, 1612, 1439, 1357,
1280 cm!'; HRMS (ESI-TOF) m/z [M+Na]* calcd for C1¢H,;0sNa: 315.1203; Found 315.1203.

OMe O
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~ Dimethyl 2-(4-(3-methoxy-2-(methoxycarbonyl)-phenyl)-
butyl)malonate 16. Analytical TLC on silica gel, 2:8 ethyl acetate /hexane Ry= 0.32; colorless
sticky liquid; yield 90% (15 mg); '"H NMR (400 MHz, CDCls) 6 7.28-7.24 (m, 1H), 6.80-6.75
(m, 2H), 3.90 (s, 3H), 3.81 (s, 3H), 3.73 (s, 6H), 3.37-3.31 (m, 1H), 2.56-2.52 (m, 2H), 1.94-
1.88 (m, 2H), 1.65-1.59 (m, 2H), 1.38-1.30 (m, 2H); 3C NMR (125 MHz, CDCl3) 8 170.0,
169.0, 156.5, 140.8, 130.5, 123.7, 121.6, 108.7, 56.0, 52.6, 52.3, 51.7, 33.2, 30.7, 28.7, 27.2;
FT-IR (neat) 1732, 1722, 1665, 1555, 1338, 956 cm’!; HRMS (ESI-TOF) m/z [M+Na]" calcd
for C3sH,,0,Na: 375.1414; Found 375.1419.

Mechanistic Investigation
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H/D Exchange Experiment of 1a with D,O in Absence of 2a. To a stirred solution of 2-
(dimethyl(oxo)-16-sulfaneylidene)-1-phenylethan-1-one  1a (0.2 mmol, 50 mg),
[Cp*Co(CO)I;] (10 mol %, 0.02 mmol, 10 mg) and AgSbF¢ (20 mol %, 0.04 mmol, 13 mg) in
1,2-DCE (5 mL), D,O (2 mmol, 0.05 mL) was added and the resultant mixture was stirred at
50 °C in an oil bath for 20 minutes under N, atmosphere. The reaction mixture was cooled to
room temperature, diluted with ethyl acetate (10 mL) and passed through a short pad of celite.
Substrate 1a was recovered using silica gel chromatography (ethyl acetate: methanol = 9:1) to
afford [D,]-1a. The deuterium incorporation was observed as 23% at C2-H, 16% at the H of a-
C of carbonyl group of [D,]-1a based on 400 MHz '"H NMR.

Preparation of 2-(Dimethyl(oxo)-16-sulfaneylidene)-1-(4-methoxyphenyl-2,6-d2)ethan-1-
one li-d,.

Step-1: 4-Methoxybenzoic acid (0.50 mmol, 76 mg), [Ru(O,CAd),(p-cymene)] (5 mol %, 14.9
mg) and D,0 (10 mmol, 0.18 mL) were stirred in 1,4-dioxane (1 mL) at 100 °C for 16 h under
N, atmosphere. After cooling to room temperature, the residue was diluted with ethyl acetate
(8 mL) and filtered through a short pad of celite. Evaporation of the solvent gave a residue that
was purified using silica gel column chromatography (hexane: ethyl acetate: acetic acid=
8:1:0.1) to afford [D]-1i.

Step-11: To a stirred solution of [D]-1i (0.6 mmol, 100 mg) and DMF (1 drop) in CH,Cl, (2
mL), (COCI), (0.8 mmol, 0.07 mL) was added dropwise. The reaction mixture was allowed to
stir at room temperature for 12 h. Then the solvent was evaporated under reduced pressure and
the residue having [D]-1i acid chloride was used in the subsequent step.

Step-111: To a stirred solution of potassium fert-butoxide (2.4 mmol, 266 mg) in THF (4 mL),
trimethylsulfoxonium iodide (2.4 mmol, 522 mg) was added at room temperature. The solution
was allowed to reflux for 3 h. The reaction mixture was then cooled to 0 °C, followed by the
slow addition of the solution of the [D]-1i acid chloride obtained by the above procedure (Step
II). The reaction was allowed to warm to room temperature and stirred for 3 h. After
completion, the reaction mixture was concentrated under vacuum and water (10 mL) was added
to the residue and extracted with ethyl acetate (3 x 10 mL) and dried over Na,SO,. Evaporation
of the solvent gave a residue, which was purified using silica gel chromatography (ethyl

acetate/methanol = 9:1) to afford 1i-d, with 93% deuteriation.

Kinetic Isotope Effect Experiments

Parallel Reactions. [Cp*Co(CO)I;] (10 mol %, 0.02 mmol, 10 mg), 2-(dimethyl(ox0)-16-
sulfaneylidene)-1-(4 methoxyphenyl)ethan-1-one (1i or 1i-d;, 0.2 mmol, 50 mg), dimethyl 2-
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vinylcyclopropane-1,1-dicarboxylate 2a (0.3 mmol, 61 mg) and 1,2-DCE (5 mL) were
subjected to the standard conditions for 1 h. The reaction was then cooled to room temperature,
diluted with ethyl acetate (10 mL) and filtered through a short pad of celite. The solvent was
removed under vacuum and purification was performed as described in the general procedure
to afford 6ia and 6ia-d. The KIE value was determined to be Py/Pp = 1.63 on the basis of 'H
NMR analysis (See Scheme 6b).

Competitive Reactions

A mixture of 2-(dimethyl(oxo0)-16-sulfaneylidene)-1-(4 methoxyphenyl)ethan-1-one 1i (0.25
mmol, 46 mg) and 2-(dimethyl(ox0)-16 sulfaneylidene)-1-(4-methoxyphenyl-2,6-d2)ethan-1-
one li-d, (0.3 mmol, 48 mg) [93% D] was reacted with dimethyl 2-vinylcyclopropane-1,1-
dicarboxylate 2a (0.3 mmol, 165 mg) in 1,2-DCE (8 mL) for 1 h at standard reaction conditions.
The reaction mixture was cooled to room temperature, diluted with ethyl acetate (15 mL) and
passed through a short pad of celite. Then the solvent was removed under vacuum and the
purification was performed as described in the general procedure to afford mixture of 6ia/ 6ia-d
in 32% yield and the KIE value was determined to be Py/Pp= 1.5, based on 'H NMR analysis
(See Scheme 6b).

References

1. For preparation of sulfoxonium ylides, see: (@) P. Wang, Y. Xu, J. Sun and X. Li, Org.
Lett., 2019, 21, 8459; (b) J. Lou, Q. Wang, Y.-G. Zhou and Z. Yu, Org. Lett., 2019, 21,
9217; (¢) Y. Kommagalla, S. Ando and N. Chatani, Org. Lett., 2020, 22, 1375; (d) S.
Kumar, S. Nunewar, T. K. Sabbi and V. Kanchupalli, Org. Lett., 2022, 24, 3395.

2. For preparation of VCPs and vinyl aziridines, see: (@) A. T. Parsons, M. J. Campbell and
J. S. Johnson, Org. Lett., 2008, 10, 2541; (b) P. D. Pohlhaus, S. D. Sanders, A. T. Parsons,
W. Li and J. S. Johnson, J. Am. Chem. Soc., 2008, 130, 8642; (c) A. P. Dieskau, M. S.
Holzwarth and B. Plietker, J. Am. Chem. Soc., 2012, 134, 5048; (d) T. H. Meyer, W. Liu,
M. Feldt, A. Wuttke, R. A. Mata and L. Ackermann, Chem.-Eur. J., 2017, 23, 5443; (e) Q.
Lu, F. J. R. Klauck and F. Glorius, Chem. Sci., 2017, 8, 3379; (f) M. M. Littleson, C. M.
Baker, A. J. Dalengon, E. C. Frye, C. Jamieson, A. R. Kennedy, K. B. Ling, M. M.
McLachlan, M. G. Montgomery, C. J. Russell and A. J. B. Watson, Nat. Commun., 2018,
9, 1105; (2) Q. Wang, C.-L. Zhi, P.-P. Lu, S. Liu, X. Zhu, X.-Q. Hao and M.-P. Song, 4dv.
Synth. Catal., 2019, 361, 1253; (h) F. Wei, C.-L. Ren, D. Wang and L. Liu, Chem.-Eur. J.,
2015, 21, 2335; (i) L. Kong, B. Biletskyi, D. Nuel and H. Clavier, Org. Chem. Front.,2018,
5, 1600.

3. For post synthetic modifications, see: (a) N. Kumar, A. Sharma, U. Kumar and S. K.
Pandey, J. Org. Chem., 2023, 88, 6120; (b) Q. Jia, L. Kong and X. Li, Org. Chem. Front.,

S25



2019, 6, 741; (c) L. Fang, S. Fan, W. Wu, T. Li and J. Zhu, Chem. Commun., 2021, 57,

7386.

NMR ('H, BC, '°F and NOESY) and HPLC Spectra

SJT-135-P-1H

LE—

CO,Me

COQMB

6aa

H NMR (600 MHz, CDCl5)

6.00
T T T T T T T T
3.74 3.73 3.72 3.71 3.70 3.69 3.68 3.67 3.66

T

T

7.1

7.2

7.3

7.4

7.5

=00'C

ST'T
H\cw.m

90C
Mmmd
009

Wwo..ﬁ

40T
00T

00T
~£0'T
nz0T

-0.5

3.0 25 2.0 1.5 1.0 0.5 0.0

3.5

4.0

55 5.0 4.5

6.0

9.5 9.0 85 8.0 7.5 7.0 6.5

10.0

1.5

S26



SJT-135-P-13C

186.829
169.618

77.372
77.100

76.948

\

N71.752

g8 & 3%
V2R B )
0]
O\\ .Me
/S\
Me
AN COzMe
6aa CO,Me

3C NMR (150 MHz, CDCl5)

T T T T T T
10 200 190 180 170 160 150

iy

T T T
140 130 120

SIT-135-NOESY

_A

@0

5.0

5.2

5.4

5.6

5.8

6.0 58 5.6
&(ppm)

52

S(ppm)

60 50 40 30 20 10

0

2

4

-6

-8

6aa

9.5 9.0 8.5 8.0

7.0 6.5 6.0

2.5 2.0 15 1.0 0.5 0.0

8(ppm)



SJT-226-P-1H

()]
= i
N [} O
O = A
(©] nw_ )
0 © ¥
> (0]
o= =
-, o o
N & 8
@) n'd
=
Z
—
m T
0 wn
759€— -% ara
LR
o
_ W s
o
L2
(2]
-2
590,
Omo.nw s
mmo.mﬂ by F
01T1L =
sere/
Loy
.
09TL— -
e
1984~ \
xEL— =5 | -
~

00T

g_
2
e
Jroo.w

=760
01

=007

50T
=007

0.0 -05

0.5

105 1000 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

11.0

9L0°LL—
£90°TE—

9T —

€291S~
81£75”

¥99'2L
mom.w\.”

COzMe

COzMe

6ba
13C NMR (125 MHz, CDCl3)

Yiv'LL

clooer

vmm.mwﬁ/.
nom.hwﬂ,/
JAAN TARNG
00%°0ET—7
mﬂm.ﬁm.ﬁ\.
STIBET—
W8Tyl —

£€5°69T—

99T ¥8T —

S)T-226-P-13C

-10

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

210

S28



SIT-176-P-1H

CO,Me

COQMG

6ca
"H NMR (500 MHz, CDCls)

€98'0~
1889~
8689
§26'9—
W69 —
1969~

TOT4~,
UT L~
68174~
vz

EZ6°1

90°1
m“wo.w
0’0
Mmm.m

FE0T

=760
00T

+0°1
Mcc.ﬂ
/01

-1.0

7.0 6.5 6.0 5.5 50 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 00 -05

7.5

105 100 95 9.0 8.5 8.0

Lo

£10Le—
SSF0E—

£5ETr—

9C9TS~
90L'25”"

6E6'EL
m¢m®m/.
omﬂhmv
UL

88T'ETT
BEF'ETT U.
S69FCT
v.ﬁ.wﬁ/
089'SZT~:
eb'6et
68b'6C1
206'62T
€20'0ET
6ZH'TET
wmﬂ.nwﬁu\
ooﬂdwﬁ

8IEBST~
SH6'6ST-

LbS69T—

o
1Y
1
S
@
-

|

S)T-176-P-13C

COzMe

CO,Me

6ca

13C NMR (150 MHz, CDCl3)

60

7

80

S29



PLEOTT-—

SIT-176-P-19F

CO,Me

COQMG

6ca
9F NMR (470 MHz, CDCls)

-110  -120 -130 -140 -150 -160 -170  -180  -190  -200 -2

-100

|
jL
0.40
3.70 3.69

T
6.7 3.74 373 372 371

-20 =30 -40 -50 -60 -70 -80 -90

-10

SIT-261-P-1H

OMe O

COzMe

CO,Me

6da
"H NMR (400 MHz, CDCls)

069'e—

¥zl9

beL9 M
094°9
0849

6.8

7.0 69

7.1

7.2

7.3

F10e

£6°0
%mo.m
=S€'9
0r'0
009
S0

oo

=E0'T
=001

=802

€60

00 -05

0.5

4.0 3.5 3.0 25 2.0 1.5 1.0

4.5

105 100 95 90 85 80 75 70 65 60 55 50

11.0

S30



650°£2—
6Lb'0E—

SSkeh—

PILTS~
96925
8095

¥6CL
8694 W.

CO,Me

COzMe

6da
13C NMR (150 MHz, CDCls)

TLELL

Z16'80T—

LT~
PETSTT~_
6£6'8CT
068°TET W
SL6'TET

PBE'BET —

TTT9sT—

009°69T—

o~
n
)
k3
-
I

SJT-261-P-13C

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

200

12T
vmm.mw,
9T
Sev'e
m@.mw.
T56°€
625°€f
€85
965°€
589°€
€ese
159h—

CLES
¥8E'S
20F'S

bIv'S

819'S
0£9°S
8¥9'S

099's

orr’s
vere
ceL

STl
SETL
6ETL
09Z°L
TLEL

SIT-233-P-1H

COzMe

C

COzMe

6ea
TH NMR (600 MHz, CDCl5)

0ri—
PeTL—

[4AAN
StTL—
SETLT
6ET°L

09z'e”

T T T T
3.72 371 370 369

T
3.73

T T T
7.20 7.15 7.10

T
7.25

T
7.30

=91'¢

FET
m_\ﬁom.m
=97

0€0

86’9

=001

=6I'T
=LTT

> 10T
b1
~z0T

1.0 05 00 -05 -1

1.5

6.0 5.5 50 45 40 35 3.0 25 20

6.5

105 100 95 90 85 80 75 7.0

11.0

S31



asoLe—
Seb0E—

e —

L9915~
80L'25~

S9T'TL
mvm.om/

0917

CO,Me

Cl

COzMe

6ea
13C NMR (150 MHz, CDCl5)

UELL

TE9'STT
§L5°LET %
8ST6ZT~
SPTTET~,
865°TET
STLTET
904°9€ET \
T8S°LET

#L5°69T—

0'68T—

SIT-233-P-13Gn

-10

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

200

€T
mm.mv
LT
9b's
6bb'E
ov°€
STSET
109°€
£19°€
669'€
TeL€

SE9t—

66£'S
TS
62¥'S

Trb'S
029'S
CE9'S
6¥9'S
299'S

ESTL
09z°L
99T’
0624
mmm.h%

90€£°L
SIEL

SIT-174-P-1H

)
s 2
-
O G/_C
O 0
[0} O
s o .
N L= N
\S H
oN / & S
© o
o g
h'd
=
zZ
I
o
jm.m

esTL” E
092

9T~ L
06C'L~ .
€62 .

T T T T T T
7.30 7.29 7.28 7.27 7.26 7.25 7.24

T

=002
0’1
wk._\.ac.m

=102
JGN.Q
00'9

860

#=00'T
=001

0.0 -05

0.5

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0

11.0

S32



88697 —
S59°0e—

6TTTr—

895 TS~
€08¢S

VET'TUA_
8b6'9L
OS.RW
e

£1EeCT
§568'SCT W
T46'8CT
191621 =
LEETTET
629°CET 7
098"6ET~.
905°0¥T <"

185691 —

EpS'SBT—

SJT-174-P-13C

COzMe

Br

CO,Me

6fa
13C NMR (150 MHz, CDCl5)

60

80

wwn.m
N*R.NW.
9S4

SEpP'E
Trb'E
0SP°€

SOb°E
SIS’
veS'E
S19'€
0€9°c
20L°€
YEL'E
29y’

20b's
JAS 2
LEP'S
SPS
§¢9'S
6£9'S
099'S

SL9°6

mm:
NmEW
(2192
09C'LF
va.&.
ovEL

SIJT-207-P-1H

Me

-z
\

)
\\
_S

0]

Me

CO,Me

A

COzMe

6ga
"H NMR (500 MHz, CDCl)

PELE—

9ET' L~
esTL~
WL

09T L—

bee L —
oveL—

uw

0.27

6.30

T T T T T
3.70

710 335 374 373 372 371

7.15

7.20

730 7.25

7.35

=9TT

(43
M,Tm.m
=86
(20
0£'9

Fsot

=Tl
=80T

88T
=90°'T

-0.5

0.0

0.5

3.5 3.0 2.5 2.0 1.5 1.0

4.0

6.5 6.0 5.5 50 45

7.0

105 100 95 90 85 80 75

11.0

S33



6E0°LT—
ESL0E—

S9ETh—

0PI 1S~
EbLTS

SB0TUA_
8b6'9L
09144

COzMe
CO,Me

X
6ga
13C NMR (150 MHz, CDCl5)

Cl

weLL

6v6'SZT
bE0'9ZT
b66'871~
652621 g\w
SOETET
9L6'HET
8LY'6ET-T
EPEObT

LLS69T—

-
L
Lt
)
=]
-

SJT-207-P-13C

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

200

LT
mmm.mv
TLLT
[44 2>
nm¢.mW.
Ur'e
SPSE—

959°¢
049°€
789¢
wele
£06'E
599 —
L6E'S
'S
EEP'S
8bt'S

$99°'S
849G
669'S

pILS

0924~
[N
[ aad
XX AN
€580

S)T-197-P-1H

CO,Me

MeO,C

COzMe

6ha
"H NMR (500 MHz, CDCls)

L6E'S—~
s —
EE'S—
8PS —

995~
8/9'6—
669'S—
bILS—

570 565

T

5.75

560 555 550 545 540

=10¢

ST'T
Wmm.m
I
ees
c

80

Fsgo

FE0T
=00'T

=00°T

=e0'T

3.0 25 2.0 15 1.0

3.5

6.5 6.0 55 5.0 4.5 4.0

7.0

9.5 9.0 8.5 8.0 7.5

10.0

L5

S34



SRS g 83 g S3R86RR RBga 8% 8 5%
2 b g ®RaRg8Y rker geg ¢ R
\ (] [ L S I
O
Q\ ~Me
S,
Me
A COZMe
MeOzC
6ha CO,Me
3C NMR (150 MHz, CDCls)
o |
ook ‘ [ |
Z(I)U 19‘0 150 13"0 1!1‘10 15IU 1:10 liliD ﬁo liO 160 S;O 8i0 7IO 6‘0 SIU 4IO 3I0 ZIO 1I0 (I)
Auto-Scaled Chromatogram
0.10 N
1 [ W . Me
1 [ S
0.08 [ Z
J | | Me
] ‘ AN COsMe
1 | | MeO,C
0.06- il
= | 6ha CO,Me
o n
0.04- [ o
4 | ™
0.02 ,‘ 3
1 \ \ 3
_ TN ©
4 77.—/’;7 7 e >a
0.00- - y > — — - —
T T T T
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Peak Results
Start Time | End Time Height
; . RT % A
(min) | (min) (v |08
1| 11.383| 15.300|13.0156|24339 | 96.56
2| 15300 17.717|16.408| 1110 3.44

S35



9EL'T
¢mm.NW
mR.N

8Cr'e
Lbr'E
LOY'E

s e
8S9°C-F
LLI'E
189°€
wLe
L6L'E

0E9'v—

85€'S
LLE'S
£01'S

wr's—
€495~

199'S
£89°S
904'S

6999
899
069'9
969'9
mﬁn.m\
8249
092'2~_
BLE L~
0ob'z"

SJT-261-P-Para-1H

(0]

2 o

8 =23
O O
O A

2 O
S (0]

/S\M N
_ T
o\ / =

8 o

o

(@] © g

[h'd

=

Z

T

O —
(0]
=
88E'G—
LLES—
£0b°S~
'S~
£p9°5—
199'5—
£89°5~
904'5—

”

T T T T T T
575 570 5.5 560 555 550 545 540 535

T

10T
a
68'S
61°C
Mwm.m
10°¢

wmmd

Ev0°1
0071

90T
-26°0

=007

20 1.5 1.0 0.5 0.0

2.5

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35

10.0

0L —
06’ TE—

0Ly Ty —

09215~
14975
79€'S5

€C0'TL~
8v6'9L
Sﬁ.hhw
TLE°4L

798011 —
98b'STT—

PhTSTI~
6bS'6TT
HETTET~
6L5°CET—

v09°0rT—

T8E°09T—

909'69T—

SIT-261-P-Paragiic
-]
2
I

COzMe

MeO

COzMe

6ia
13C NMR (150 MHz, CDCl5)

20

60

80

90

T T
190 180

T
200

S36



TELT
6¥4C
£94°T

Lhr'E
99b'E
S8b'E
LPS'E
795°€
869°€
S0L°€
PILE
PELE
ObL'E
899t
wnw.vv

9¢'S
08t'S
905'S

§¢S°S
59'S—¢
049°S
£69'S
T1L'S
STLS

09zt
eom.ﬁ/
€15,

¥ZS'L

SES'L

910'8
220’8
LE0'8
w08
950'8
190'8

SJT-210-P-1H

\__Ivle
/S\
Me CO,M
OzN ™ PSS
6ja

COzMe

H NMR (400 MHz, CDCl5)

R
o
|
]
6.13
T
3.56

8.1

T
3.55

T
3.57

80 79 78 77 76 75

=87T

LT'T
%mﬁﬁ
€19
—££7
.TE
909

=IFT

ESI1
=T

=71

=vET

0.0 -05

0.5

1.0

25 20

3.0

35

105 100 95 90 85 80 75 70 65 60 55 50 45 40

11.0

15

wrie—
589°0€—

LLT'T
NﬁmAmwv.

LIY'TS
hmh.mm./.
8EO'ES

8E6'CTL
TI0°EL
£b8'9L

=0or 2. 7
8/¥'LL

€Lzt
£0S°T12T

§59°%C1
mwc.mﬁ/
606'9¢T
T6Z'8¢1 /
65t'8TT
cmm.mwﬂ%
£SP'OET
8S5°0€T
L0T0PT—

E6T°LbT~
90T'8¢T~"

825691 —
PELTLT—

]
al
=
3
—
|

S)T-210-P-13C

CO,Me

O,N

CO,Me

6ja
3C NMR (100 MHz, CDCls)

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

200

S37



LT
mmn.Nv
L6L'T
6bF'E
9'E
SLP'E
mvm.m%
8C9'E
vnﬁ.mx
9zL'E

0TL—

L8E'S
00%'S
LTS

6ZF'S

PILS
9eL's
EpL'S

952°S
09e'L
TEEL
el
SSE°L
0o’
81F'L
0Er'L
'L
UYL
68b°L
$85°L
£65°L

SIT-175-P-1H

CO,Me

Ph

CO,Me

6ka
"H NMR (600 MHz, CDCl3)

(I
el
S5€°L

00b L —
8Tb'L —
0Eb'L~
bt
ol L~
68b'¢—

686" L~
65 L

T

T

3.76 3.74 3.72 3.70 3.68 3.66 3.64 3.62 3.60

750 745 740 735

7.55

7.60

FZ20T

00'1
mws.a
790

00'8

=580

=£6'0
=007

€01
mmc.v
u/.:.d

0T

35 30 25 20 15 10 05 00 -05

4.0

4.5

5.0

5.5

70 65 6.0

7.5

110 105 100 95 90 85 80

L5

=
S =
O &
O O B
O
(%] @)
= 2 -
N = N
-9 <
o // =
SE0'L2— M o
TETTE— 0 =
O ©o -
boETh— x
=
9/9'15~ Z
86176 O
< e
o
A7 72N -
iyl
£

865421
9TT8TT ¢
£89°8TT
998°87T
T9z°ZET
TSL'BET £
6E8'6ET
6T4°0¢T
0£0°2rT

0€9°%T
6+2'SCT
mwm.hm.h”/.

8£9'69T—

605981 —

SIT-175-P-13C

-10

210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

2

S38



PeTT—

bSL'T
mmm.mv
£84°C
SEV'E
ﬁmv.mW
99’
E1S°E
CES'E
159°€
999°€
LeL'E
TP —

SPE'S
09€'S
18€E'S
96£°S
699°S
£89'S
P0L'S

6TL'S

[ 9294
EEW
L6T'L
09z'L7F
cvm.h\
S5E°L

SJT-211-P-1H

CO,Me

By

CO,Me

6la
"H NMR (500 MHz, CDCls)

=506

87T

9’1
Wom.m
3-€0¢
u:m.a

Feot

FE01
=601

=96°T
=660

-1.0

-0.5

40 35 30 25 20 15 1.0 05 00

4.5

105 100 95 90 85 80 75 70 65 60 55 50

11.0

PI0° LT~
6LTTE

vmm.ﬁmv.
€648

9EP T —

ELLTS~
58975

60T 1L~
9069
0917/

YIvLL

WRTLI~
928 HTT~
6004217
a5z
SbLTET
616'LET

et

ST —

9691 —

526981 —

S)T-211-P-13C

S

\

O o
\

“

Me

COzMe

Bu

CO,Me

6la
13C NMR (125 MHz, CDCls)

50

60

90

T T
200 190

T
210

S39



Auto-Scaled Chromatogram

0.050- &
] P2
] ; o \ _Me
0.040 | T S
] | ‘ | Me
0.030- N [ |
] . .‘ I
?( ] ‘ | [ 6la COzMe
0.020- | I i
] [ |
] ‘ [ ™
0.010+ ' | 2]
. 1) _ 7
: | | \ N
0.000 H RS — e : E T A —— — = |
—_— e i
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes
Peak Results
Start_Tlme End Tlme RT Height % Area
(min) (min) (WV)
1| 17.267| 21.317|18.618 | 48679 | 96.13
2| 23250| 26967 |25033| 1558 3.87
ST €0339F 23322080 8 RRARTEIIRMR
Lo S N N LW!wmwmwmwmw;mm;m T MMM NN
e R I e SN
Lea) L2}
N N
™M ~m
g8 338 i
T N M
\
| \S, e
2\
. Me
o~ AN CO,Me
- - - - . T T : t = F3C
'52 750 7.48 746 744 742 740 3.74 3.73 3.72
6ma CO,Me
TH NMR (600 MHz, CDCl5)
i ' ! i | A
M, i 1 A i
a8 o8 5 8m388 8
- - — NOoOMNWN— ~
ll‘.ﬂ 10‘.5 16.0 9j5 9jﬂ 8.‘5 BjO 7.‘5 7‘.0 615 6:0 SjS 5.‘0 4.‘5 410 3‘5 3‘.0 ZjS 2:0 1f5 1.‘0 0‘.5 010 -6.5 -1‘.

S40




SJT-196-P-13C

g g S LEEEEEEEFERES N 4 S8 8 88
2 g T FAARRNERNNSLAS rEeR 8z & 8K
I || TS e ——————— — N/ I
o}
Q\ .Me
/S\
Me
X CO,Me
F4C
6ma CO,Me
3C NMR (150 MHz, CDCls)

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S]T-196-P-19F E
i
O\\ _Me
/S\
Me CO,M
AN e
FsC 2
6ma CO,Me
SF NMR (377 MHz, CDCls)
|
o a0 20 30 40 s <4 2 40 e a0 0 a0 a0 -0

S41



Auto-Scaled Chromatogram

COzMe
COzMe

6ma

FsC

Peak Results

[v] =] o
O |
<< < |
% (o2
E~ISIS
o5 |3
g8 "
B | &
FE oo
2 &
g_13/8
EE| M|
Ele|o
M( NN
g =18
FE|2|o
> 0 | N
mm\ - | &
| ol o

9l'T
7t
€187
Stb'E
ms.mk
S8pE—
€95~
Javiss
064°€
808'€

£08v—

'S
:}.Lf
295~

98y'S "
YL~
£94°S
P6L'S
T8’s

09z°L
W0b'L
[4a s
L
PIPL
8L~
919°L~"
TwL'L
T9L'L
a8LL
T08°L
016°L

SJT-220-P-1H

(0]
2 o
8 %z
™
oS}
oA
Wv O
: "
0 z
N 4 3
® o
é g
h'd
M 3
Z -
O H
.
-

20b'e
SN
L~
VOB
18ve”

919°L—

oL~
1oL L~
8L
108,

016'L—

7.4

7.5

7.6

7.7

7.8

7.9

8.0

*60'C

SETT
=009
=0’
802

Tmo.ﬂ

EETT

01T

i 74
=60'T
=1ee
=80T

9.5

10.0

S42



il g F3RRT2ARIZRE tbes g8 B 2%
3 a W el o0 W 6w W Mmoo o~ © - Q
2 2 ran e gl o R o e sl ol B RRRR i ] AR
v L N Il
O
O\\ .Me
=S
Me
AN COzMe
6oa CO,Me
3C NMR (150 MHz, CDCls)
1 ‘I
I
1
1 ) N : Ll o
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Auto-Scaled Chromatogram
0.124 J;
1 s} (0]
] i O\\S,Me
0.10 | Z2
] | Me
0.08 [ | AN COo,Me
S 1 ‘ 6o0a CO,Me
< 0.06- ‘
] | \
0.04- l
0.02- [
] e A~k
000_ = T = - W Ta— ol o —_ o 1
——— ——————— ———— T ———
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 4500
Minutes
Peak Results
Start Time | End Time Height | ,
mn) | (mn) | |y |PAT
1| 20767 | 25250 |21.755|117230| 98.86
2 26.900 33.100 | 29.644 1059 1.14

S43



01Z'T
|t

bPL'T
mmm.Nv
PLLT
6Th'E
Stb'e
09%°€
oom.m\
8L5°¢
£65°¢
989'¢
9zLe
wor—

6CES
PPE'S
§9€°S
6LE'S
wo's
959°S
849G

°69'S

5€6'9—
06T°L~_
09Z'L—

S)T-223-P-1H

Me

COgMe

Me

CO,Me

6pa
"H NMR (500 MHz, CDCls)

Ul

6ZE'S

vvm.mV
S9E'S—7
mhm.m.\

o'
ESAS
8L9'5—
26957

\
g

0.31

6.03
374 372

T
3.68

T
3.70

T
3.76

=#09
=66'T

E£T'T
209
=96'T
T€°0
€09

F880

660
=001

=560
=00T

-05 -1

0.0

1.0 105 100 95

11.5

06267~
29961~
8E0° LT —
$290E—

6EF T —

TO8' IS~
S92

T TL~
906'9L
omﬁ.hnw
PIvLL

899421
6¥0'62T
£ITTET
mmﬁﬂ%
0L6'EET~S
6¥5'SET—
958'LET-F
SLS'8ET

SE£9'69T—

7y
n
Bl
-]
@
-

|

SJT-223-P-13C

Me

CO,Me

Me

COZMe

6pa
13C NMR (125 MHz, CDCls)

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

200

S44



ol
re
L3 5
~ ra
L VEETT—
69%'L— = | n
| 4” o
. o ~
2950 oot 2 =19 bilcc~
: [~ Lo Tre
5880 e st 9
; o 6v8'62
T6b'T L& 62N
Ef% ~ £€8'0E
825'T~% L& - ey [ 4
8rS'T I
mmwﬁ | = 1622 —
o Fe
. 185~ [ 98105,
pm e PR
] i
[ zIoL— a - =107
0£0°E [ =
6b0°€ - = =p0% [ @
8906~ 2
BTHEN, Jurl W9TUA_
8bb'E S— =009 [ 2v8'9L
Gv.m\ J— 012 oLl
mmw”m 09 [ _ Uy
989'€ ) =
9€L'E =
wn
) re o
Lor— o = -=  E060 =
(@] N R
00b'S (@) -2 @) S
1S A = O R
Shi'S o o - ) O ~
oot 2 o O ..u FS0T | = o L
819's— TS o) = ES0T ] (@)
9€9'S 158 3] ) a
299 o~ \ "~ | = N = O
189' \ N 2 869VTI )
s L TLT9TT~E o \ N =
o o M [ §S0°8¢T T
e © Tz S -
m 890°T€T e} o
o
09T'L ND re oLy 6T~ = =
%E/ x - ZEr vt -
68F°L 916 T — ~ =
. -= 0T |0
%MMMW _O = - Berz | T x
n z =
219, =\ & -O Z
H = & S\
o - Z N O
— I ° °
“ £55°69T— m -
Wv | o
@ ()
. =
L 566487 — -
z 2
Z K n
5 5 8
iy i
@ L. @

190 180 170 160 150 140 130 120 110 _ 100 90
f1 (ppm)

200




Auto-Scaled Chromatogram

0.021

(O]
M2 ) |
S 2 |
Q _
o © |
M,S\M
o\ / |
o |
O nw. |
-O ,_
N\QN/
=%
[0} i
s I 80L k2
b <
= I
98LGh—<_ |
¥
e Y
5 S S S
n

Minutes

Peak Results

@ @ N
T e
v | <
Ag
®
k= o
55|32
G
0 | ©
@D | O
E (NS
n | -
— | &N
m ~ |~
EE|R | @
wmw%
m ~ | o
E_|g|®
CEElZg
g= "N
an
- [N

1081
00T'Z~
[4:] yrans

96L'CT
Em.NW
£E8'T
6SP'€
w\.tmw
L6b'E
USET
STLE
P18°€
[4x: 43
£68°€

T8 —

mmv,m
wmt.mW
£8p'S

105'5
6LLG~

L6L'S
#C8'S
TWe's

69
£66'9
0924
S0S°L

015
9I5'L
TESL
1852
mmm.nV,

€99'L
0694
£69°L

L18°L
8€8'L
506’2
8164

S§JT-225-P-1H

505°L

0184~
9CSL—
ﬂmm.h.\
1854~
850

€992~
0692~
€694

L18°L—
8€8'L—

506°L~
816'L—

75

76

7.7

7.8

79

619
LT'E
Wom.m

=567

€T
Wmm.m
= L6'S
96T
).mﬁ.m

Feso

BT

It

=02'T

e
Lort
Bzre

2T
JHN.N

35

0.0

0.5

2.0 1.5 1.0

25

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

10.0

1.5

S46



00722~
2862 —
L2187
16T L6~
€6T°08~,
8LL0b~,
soveh’
606'Lt—
028'15~.
20475~
8155

w_
S

€987
8LV LL

52—
[\raYas
95b"bTT
6£8'4ZT
SSb'STT
869°SZ1 -],
610971
60'821
£0v'81
885671
H9£°0T ]
9L TET]
6v2°2ET]
£50°€ET
202'¢ET ]
95Z'PET |
9€€'9€T |
810°6€T
284'851
850'69T—

&
@
©
@
-

|

SJT-225-P-13C

COzMe

3]
=
R
o
O

!g 3C NMR (100 MHz, CDCls)

50

6

T
190

T
200

SJT-219-P-1H

COzMe

COzMe

6sa

"H NMR (500 MHz, CDCls)

—11'0
01T

T
=08'S
e

Feot

=80'T
=501

001
01'e
Gl -

=90'T
AN

0.0 -05

15 1.0 05

2.0

25

75 70 65 60 55 50 45 40 35 30

8.0

11.0 105 100 95 90 85

1.5

S47



orLe—
QT IE—

08T'Tr—
SS9TS~

0EL'TS

TL5°£9—

81694

OO
Nnm.nn\

SI6211
Z66T11->
80Z°£11
ovec11l
8bSbTT
4T val
9/8bel
7e6vel
986'5Z1
188°921
965°0€T
029°0€T
249081
LOT'TET
9EE'TET
TELET
88L°bET
20091/
8947191
£9£°89T —
165691
vs6'zL17

SJT-219-P-13C

CO,Me
COzMe

6sa
13C NMR (150 MHz, CDCls)

60

90

180

190

00

0PE'80T-—

S)T-219-P-19F

T
-200

_Me
Me

CO,Me

AN

COzMe

6sa
9F NMR (377 MHz, CDCl5)

=210

T
-190

T
-180

T T T T
-50 -60 -70 -80 -0 -100 -110 -120 -130

-40

-10

S48



mmn.w
mnn.NW
88LT
EEP'E
8kt
£9F'E
wmv.m\
009
PI9'E
659°€
PlLE
€9 —

£6T°S
91¢'s
LEE'S

75€'S

¥59'S
699°S
069'S
¥0L'S -\

956'S
1199
mmo.mv
686’9
moo.nV
09T°L~"

SJT-222-P-1H

COzMe
COQMG

6ta
"H NMR (500 MHz, CDClj)

]

659°E—

£6T°S~
91E'S~
LEE'S—
75e'57

595
699'5~
069'5—
vos's”

M

8
3.66

L.

T T
3.72 370 3.68

il

3.76 3.74
5.6 55 5.4 53

5.7

=10C

[0
b6'S
=007
chd
919

me.c

}oﬁ:ﬂ
€01
M\MQ.N

=001

=007

00 -05

0.5

1.0

2.0

2.5

60 55 50 45 40 35 30

6.5

7.0

7.5

105 100 95 90 85 80

11.0

£9T°ST~
L6692

SOb ¢ —

8SLT1S~
92975~

6£6°0L~
8b6'9L
omﬂ.RW.
TLELL

TLTT0T—
£18°50T—

8vL'02T
Nmﬁmﬁ“
0£0'SZT

966'0ET—
8LE'GET~

06491~
688°LbPT-

£0£°69T—

9TL'G8T—

S)T-222-P-13C

COzMe
CO,Me
10

30 20

40

6ta
3C NMR (150 MHz, CDCl5)

50

60

O
70

<

200 190 180 170 160 150 140 130 120 110 100 90 80

210




0€T'T
mvm.ﬁv
6SC'T
$95°¢
8L8°C
65°C
09
€24
mmn.NW
ESL'T
CEE
mwm.mW_
wr'e
879°¢
mvw.mw.

1STH
SOT'¥
6LT'F

€61+
PSP

£9€°S
18€'S
66E'S

IS

Lb9'S
199°S
89°S

L69'S

oFT'L
PST'L
69T°L
S81°L

&TLT

09T°L
UTL
TLEL

98€°L

SJT-228-P-1H

i
N L, L2
g L3
Q o
o .
() N
= 2 T
N = s
\\S \ o
O”"\ o 3
©
© L
o e
=
pzd
I
8
L8
~
8
[~
LR
L
&
S
obTL RS
EEM
691'L—
sg1'¢ -
374N
09T'¢L—
e’ | @
e
TLE L~
98E L L

Ak

=119

=600
=£0C

S0'T
=00'9
07

=0T
Fiso

=101
00T

ST
/11
g1

00 -05 -1.0

0.5

30 25 20 15 10

3.5

50 45 40

5.5

11.0 105 100 95 90 85 80 75 70 65 6.0

1.5

6LTHT—

69—
066'0€—

16T —
6£078—
SIST9—

09814~
8669,
cmﬂhhw.
(77

em.mﬁ
Nmm.mNﬂV..
€E5°LTT
£ET6LT
99£°6CT
THOTET
wmﬁ.wmﬂ“..
CETTPT

61Z'69T—

078981 —

SIT-228-P-13C

CO,Et

CO,Et

6ab
13C NMR (150 MHz, CDCl5)

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

10

S50



SJT-229-P-1H

CO,Pr

CO,/Pr

6ac

"H NMR (500 MHz, CDCls)

€v5'T7
16677,
st/

669'C—
PILT—
8TLT—

I,
A WANS
ure~
osr2

sere
T L~
00zrL—
{2y

€LEL~
88€°L—

0.09

T T T T T T

740 735 730 725 7.20 7.15 7.10

2.75

265 260 255

2.70

=6I'CT

|

T0¢

T

i

(4

= 20T

0T
= 00T

81T
ja84
wt

£i

60'0[

109

00 -05

0.5

30 25 20 1.5 1.0

3.5

65 6.0 5.5 50 45 4.0

7.0

105 100 95 90 85 80 75

11.0

L0412

+08" ﬁNN
£L18'9¢
590'TE—

0ZE'Tr—

POb'eS—

$20'69—

?m.w\.
cﬁ.hmw
TLe°4L

s1sser
ohm,mmLf
SUSLTINE
987671~
m%.mﬁ.ﬁ
9£8'TET

S07'8ET—
0TI —

028891 —

SIT-229-P-13C @
&
o
2
I

CO,Pr

CO,Pr

6ac
13C NMR (150 MHz, CDCls)

20

40

60

90

T T
190 180

T
200

S51



¥TST
9bs'e
865°¢C
£I8°C
§48°C
$88'C
£68°C
s
9€S°E
699°€
6L9°E
$69°€
POL'E
88L°€
mmn.mV

T00'H
00t
610t

S0t
6TL P —
PPE'S
SSE'S
89E'S
08E'S
16€°S
188'S
168'S
$06'S
916'S
9¢6'S

8ET'L
0ST'L
S9T°L

LLTL]
8:.%
092'24
08Z'L7
mhmi
L8€°L

619
TE9°L
¥b9'L]
SteL]
JATME
69LL
96t
886'L-

SJT-166-P-1H

SO,Ph

CN

6ae
TH NMR (600 MHz, CDCl5)

699°C
6L9°C
P69'E~—
POLE~—-

1.08

98L°E~
66L°E~, I8
o

8ETU~_

0ST'Z-E
S9T°L =
LLT'L

0612
09¢'2
08Z°L
SLE'L
LBE'L
619'L
€94
P9'L
LSLL
96'LT
886'L

3.70

3.75

3.80

7.5

T
8.0

ESTT

=701

00°E
Mmﬁsw

80T
00
2660

=401

=01

=60

#90T
=701
g

5407
501
961

65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

7.0

105 100 95 9.0 85 80 75

11.0

esT0e””
SPT9E~_
9E0'TH
06T'2H

659°L6—

£€8€¢L
m?m.@h./.
cmﬁhhw
Emﬁ\.

00Z$IT—
166'TCT
hwm.wNH/.
aLen
wmw‘mNHV
vietl—
62b'0ET /
ST¥'SET

€LGSET
99L79¢T
SE6'9ET

556'0¢T

SIT-166-P-13C @
13
=
2

I

SO,Ph

CN

6ae
13C NMR (150 MHz, CDCls)

60

90

10

S52



091°T4
[7Ane
¥81'T
28T
LEB'T
6F8°C
198'7q
€87
S88'7 | k
168'C1
606'Z1
2267
#25'E ]
PES'E |
09°€ |
ST
9T
811
09Tt
88E'F |
00k 1
[atas
999'1 f
6et'S
£bb'S | |
65b'S |
T
7L9'S
S89'S 1
T0L°S
PILSY
L9T°L |
6L1°LA
614N
092'
UTL
€8T'L 1
86€°L1
0TH'L
bLb' LA
98b°L
A |
985°Lf
865",
019'L”
686'L
So.mv

SIT-173-P-1H

COPh

CO,Et

6af
"H NMR (600 MHz, CDClj3)

12| VAN
6LT'L—
L61'L"

09T L~
wTL—
[

86E°L~
0T’ L—

TN
98b'L—
66t L

985'L~.
866" —
019'L~"

7.2

7.3

7.4

7.5

76

E00€

Eg61

=179
00T

Aoz
=001
M.cc.ﬂ

=960
=007

S6°1
2880
€01
Wg.m

€01
=61

0.0 -05

0.5

11.5 11.0 105 100 95 90 85 80 75 70 65 €0 55 50 45 40 35 30 25 20 15 1.0

12.0

SITPT—

0ST' 42—
ToTE—

0Lt —

L6TYS—
965 19—

8LL LN,
856'9.
SH.RW.
(2297

012'S2T
8h8'SZT
Voyia:
T6L'821 /
688715

wcm.mwﬂ“n
amh‘mwﬁ\
£96'TET
PLI'EET
£SE°9ET
T8T°8ET
6ETTYT

PIL69T—

/58981 —

TS0°S6T—

S)T-173-P-13C

COPh

CO,Et

6af
13C NMR (150 MHz, CDCls)

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

210

S53



Auto-Scaled Chromatogram

COPh

CO,Et

6af

25.00 30.00 35.00

20.00

15.00

10.00

0.00

0.00-

Mnutes

Peak Results

Start Time | End Time

% Area

96.04

3.96

Height
(HV)

6289

RT

(min)

17.917 | 14.819 | 190429

21.767 | 18.020

(min)

13.933
18.233

1

2

omw.m
&é.mv
8587

9SE—

8k
S6b't
S0t
60b'S
w's
8EK'S
£5H°S
€9%'S
0£8°S
£85°S
865°S
£19°S
929'S
80T°Z
€L
68T°L
L
91T’L
0922~k
8L
96¢°L
SOb'L
6IF°L
5082
0zs'L
SES'L
9L
199°L
SL9°L
€06°2
81674

B L

SIT-165-P-1H

_Me
e

0] o\\

SO,Ph

SO,Ph

6ag
"H NMR (500 MHz, CDClj)

71

74 73 72

75

7.6

79 78 77

8.0

=#0'C

Fros

E80°T

=907
ER0T

00T
o0t
at
0T
Ae8E
102

Hrcc.v

4.5

0.0

0.5

3.0 2.5 2.0 1.5

35

4.0

7.0 6.5 6.0 5.5 5.0

7.5

9.5 9.0 85 8.0

10.0

S54



68—
PIT'9E—

LTt —

V€T
8669,

JN P

SO,Ph

SO,Ph

6ag
3C NMR (150 MHz, CDCl5)

TLELL
PLIES—

689'221
S0z'621
¥8Z'621
18£°621
8Z€°0ET

9POPET \
SSLPET
6V LET \

808°LET
T6T'THT

095°v21T
51921 %

9k6'98T —

SJT-165-P-13C

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

10

669°C
PILC
0eLC
6¥0°€
mwo.mW
LL0E
£'e

805°€

085t
€0E'S
128's
ove's
65ES
LLES
04L9°S
989'S
P0L'S—
veLs
LS

+89°9

€049

8689

S ﬁm.oW
6169

ootTL-f
j] ey 3
9ITL
e
PET'L

8eT’L ﬁ
09T°L

91E’L
TZEL
bEE'L
BEE'L
69€°L
98e’,
bor'L
LIPL
bEP'L
S18°L
fora: A
628°L

£8°t
%mm.h
6L
6L

{Lb6'L

—
g
(@]
o
(@]
N
T
=
o
o
<
ALY
nd
=
zZ
T
o o+
899/, _JE QL™
£0297 el
@
L=}
9689~ _ gl a
S169~ =G
61697
e
A
£0E°S
TEES~L g L
OpES— = “
65€'5 = | =
LLE°S 2
L w
"
©
0£9'S M
989°5~\ o -
Y0L'S— =i
ver s e
TL'S s

.

=90'C
=80T

= 66T
ET9

Fe60

=0T

00T

=00
40T
S6ET
€60
06°0

0T
76T

3.5

25 20 1.5 1.0 0.5 00 -05

3.0

7.5 7.0 6.5 60 55 50 45 40

8.0

105 100 95 90 85

11.0

L5

S55



SJT-240-P-13C

866'6—
£46'GE—

S9E"TH
99tk

T9LES—

6ES'TL~

B9
0912

3C NMR (100 MHz, CDCls)

Lyl

GET'ETT
88F'STT
£18°52T
£89°9T1
06F"LTT
wwm.mmﬂW
ETT'6CT
1€8°6¢1
L16°0€T
bO8'EET
6bLSET
STLLET
0€6°0FT
£92°T6T

LLL9BT—

159°002—

30

r T
100 90
f1 (ppm)

T
110

T
120

T
200

T
210

6/%°€
S6¥°C
185°€7
¥8S'E
180
mmo.vv

TS —
059°S
§99°S
889°S
€045
AV
98L'S
08's
078's
8'S
£58°S
TL0°L
060°L
601°L
1L
LETL
09T°L
8LE’L
L6E'L

CESSNeEET TeS e

SIT-271-P-1H

5
o) °O A
s o (@)
w= ) N
oN / I
8 o

e}
o 22
= Y
@ =
Z
I

ose— - 8[ ™

(A

0T
%N.ﬁ.o
0z'0
60T

=60

=H0'T
00T

=60'C
=001

00 -05

.5 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05

10

11.0

S56



SJT-271-P-13C

5 T,
8 % 328ERRE shsn = & 2
r e =R=E- - E=] TR n ~No
g T MO NN ~ oo m o~ o
- LI AL AL JpAk g Rl | ~ M~ o T ™M
I ROV R I
Br 9)
\\S, Me
N
Me
™
OH
7ba
3C NMR (125 MHz, CDCls)
1
1
1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
SJT-271-P-NOESY .Q"I Lo
A, ‘
: 1
- 0
—J : 5:5 ' i
- _ s’ 2
- e | g p
— ] ]
60 ° L3
S ¥
—_— T T T T T T T T P : 4
6.2 6.1 60 59 58 57 5F 55 5.4 —_
—h 5 (ppm) ' §
ks o
= u? i e
!
7 pe i
- ]
= rs H
] : 7ba bs
NOESY (500 MHz, CDClI5)
I 9
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 20 1.5 1.0 0.5 0.0
& (ppm)

S57



SJT-269-P-1H

7ha
"H NMR (400 MHz, CDCl3)

Me02C

€E£9'G~
8b9'5—
196~
989°6—
1045

BI85~
EEB'S—
£98'6—
U8S—
688'S"

4.20

5.90 585 580 575 570 565 5.60

4.10

4.15

E101
960

=001

=61

35 30 25 20 15 10 05 00 -05

4.0

4.5

5.0

5.5

6.0

6.5

7.0

110 105 100 95 90 85 80 75

L5

¥80'9E—
L2V T
0SETH—

9EETS—

PILEI~
S0P v~

0SbTLn_
V89

\/QU\
O\

Me

OH

/7

7ha
13C NMR (100 MHz, CDCl5)

M902C

—Hot
8LbLL

Tes /e
£89'/21
YS90ET,
65 TET
TI9TET
196££1—

£6E°SPT—

526'99T—

o
o~
@
w
@
-
I

SI)T-269-P-13C

190 180 170 160 150 140 130 120 110 100 90

200

S58



9bS'E~,
6L9°€
vm@.mV
61Tt
EET P

#69't—
899°S
789'S
L0L°S
0zL's
SEL'S
018'S
978'S
we's
+98'S
088'S

09Z'L~
PISLn
€€~
bE0'8
ovo.mv
650'8

SJT-270-P-1H

) OH
7ja

H NMR (400 MHz, CDCls)

O,N

I S N

7.5

78 7.7 76

79

8.0

8.1

~£09

=10C

=0T

ot

00T
5001

=0T

=00T

-0.5

6.0 55 S50 45 40 35 30 25 20 1.5 1.0 05 00

6.5

7.0

105 100 95 90 85 80 75

11.0

566'SE—

LyETr—

8PS €9 —

670°€L
mcm.mm”.

) OH
7ja

3C NMR (125 MHz, CDCl5)

O,N

YIv'LL

8T 1T~
EVTSTT~
£9V8TT
980°0€T—
209'7€1

PoL6ET —

PIT 6T~
0TT'8kT~"

9ETHBT—

SJT-270-P-13C

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

200

S59



Auto-Scaled Chromatogram

Peak Results

Start Time | End Time

% Area

2.03
97.97

Height
(uv)

9432

RT

(min)

22.450 | 20.291

33.050 | 24.248 | 309406

(min)

19.517
23.617

1

2

NHTs
8gb

"H NMR (500 MHz, CDCl)

@
2
5
Cl

J]
9914 980y —

m:.m\
SeL's

SJT-263-P-1H

T T T T T T T T T
58 57 56 55 54 53 52 51 50 49 48 4.7

T

T

=95'E

ST
ez
g0

R go
=890
m..co.a

=001

25 20 15 10 05 00 -05

3.0

35

4.0

50 45

5.5

6.0

6.5

7.0

7.5

10.5 100 95 90 85 80

11.0

S60



SJT-263-P-13C

1 SERSRARAREENRAS RRgm we m N
| R P N 11
O\\ _Me
/S\
Me
NS
Cl NHTs
8gb
13C NMR (150 MHz, CDCls)
! L]
! £ |
| | LU | I
260 lSIJU 1}0 160 1;0 14‘0 13‘0 1 éO 1 10 160 9‘0 Bb 7‘0 G‘U S‘IJ 4IU 3IU ZIU 1IU
Auto-Scaled Chromatogram
0.14- \
1 % O
1 5 \ _Me
0.12 .
] v‘~ /S\
0.104 I \Me
: | o] NHTs
| |
-, 0.08 | 8gb
<
0.06- l
1 \
0.04- ‘
0.02-
0.00- - 5 e _—
. S N SRS U S S S S S P R S SUE S -
0.00 5.00 15.00 20.00 25.00 30.00
Mnutes
Peak Results
Start Time | End Time Height |
. . RT % A
(min) | (min) (uy) | 7oArea
1 9500 | 10.350| 9.955| 6882| 4.20
2| 10550 12.183|10.924 | 137738| 95.80

S61




018°€
€CS'E
CES'E
o
6SS'E
¥8S'E

ObL b —

61'S
PEF'S
SSP'S

0LF'S
T6¥'S
S0S°S
815°S
§Z5°S
6£5°S

0€0°L
[1]20r4
1602

LET L~
15Tt
€L
LLTL
092
00t"24
9TkL
8L
96bL ]
[0
0b52
5572
695
€887
8687L]

T
\ \\O
oA
ZT
[
=
\ o
o
)
@)

"H NMR (500 MHz, CDCls)

626'L ]
vb6s’

SJT-281-P-1H

7.3

7.4

7.5

0%
MS.@

E1071

S0°1
mmmo,.n

_¥60
00T
00T
ot
2600
Koot

10 05 00 -05

15

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

11.0

1.5

yZeEZE—

0Th'6E—
L0T'Ep—

£06'€L
oom,oh./
Sﬁ.hhw.
PIPLL

STLETT
£5%°92T
LPTLTT
S61'6T
mcc.cmﬂW
SPO'TET =
£65°ZET
676°EET 7z
T9P'SET
95SE8ET \
6T'ovT
Srb 0T

=
2
3
2

[

SI)T-281-P-13C

= —_
o 0
V.0 O
R i
o ZT -
(0] N E
> 2 I
,S\M = ]
N /7 B8
] = A
(@) x —_—
=
Z
O
B —
@)

80

T T
190 180

T
200

S62



(wdd) ¢

2 s 5 ? T n i e
=
(@)
o)
. (@)
N
b T
5 =
o
- o
NS
>
)
i
o
pd
Y
(wdd) @
& " b

SIT-281-P-NOESY

3

T
5.5
5 (ppm)

6.0

0
L

S

4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0

4.5
3 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0

9.5

SIT-262-P-1H

Oo\\

_Me
AY

S

Me

OH

AN

9ga
"H NMR (600 MHz, CDCls)

Cl

S60P— -
50T~ =

UTY—
88T H—

¥9'S
vmm.mV
mmo.mn\.v
089°S
mm@.m.\

008'S
.—S.mM
mmw.mﬂ
LE8'S
mv@.m\

2,03

4.18 4.16 4.14 4.12 4.10 4.08

5.90 585 580 575 570 5.65

I

7888
10T

€0
~01'0

61T

=60'T
=0T'T

=76'T
=90'T

30 25 20 15 1.0 05 00 -05

3.5

105 100 95 90 85 80 75 70 65 60 55 50 45 40

11.0

S63



686'SE—
S9E T —

LELE9—

890°2L
869"
—0aru

Oo\\

_Me
\

S

Me

OH

AN

Cl

9ga
13C NMR (150 MHz, CDCl5)

TLELL

cvw.wﬁ
&o.mu /
TPEOET W
9LL0ET W
BLTTET

I8H6ET~,
LLg6ET

908'S81T—

SJT-262-P-13C

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

20

6T T~
1061

Oo\\

+0S'E
ws'e
0£9°E
mE.MM.
690
£80'%

_Me
\

S

Me

OH

AN

9la
"H NMR (400 MHz, CDCl3)

Bu

£99%—

6£9'S
€99'S
£49°G

7695

8285

0985

£88'S

2685

4192 .
1612 62T —
1L

ST

o
8eeL

85E°L

SIT-266-P-1H

9.12 0.53
T T T T T T

T

1.36 1.34 1.32 1.30 1.28 1.26 1.24 1.22

T T T T
730 725 720 7.15

7.35

T

7.40

€5°0
Aﬁ.m

08's
560
A0t

=T1€T

Bzt

97T
=TT

=20
=TT

-0.5

0.0

0.5

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

11.0

S64



Me
OH

/ v
N\ /
O TE~
06L'FPE~
9999 —
QST TP~
(34 L

Twe'E9—

o)
9la
13C NMR (125 MHz, CDCl5)

Bu

Ter Té~,
906'9L
Qa1 /.

PP LL

9B0ETT~,
85 LTl
T
S8LETT
20L2ET
OLELET— =
€62'8€T7 -
1861

8LTL8T— &

SJT-266-P-13C

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

200

we
[Ax 44

905°€
Nmm.mW
895°€
090t
vho.vv

199 —
1096
129°S
#h9'S
659
vL9'S
£08'S
£e8's
8'
198°
148'S

6’9~
96T L~
09¢'L—

SIT-265-P-1H

Me

OH

Me

9pa
"H NMR (400 MHz, CDClj)

£09°S—
T29's—
oS~
659°S—~
PL9S—

£08'S—
€285
W8s—
1986~
LIS~

570 565 5.60

5.75

5.80

5.85

5.90

=709

ST°9
A4

=Z0¢
WSA

60T
50T

=00°T
=00T

2.0 1.5 1.0 05 00 -05

2.5

3.0

3.5

7.0 6.5 6.0 5.5 50 45 4.0

7.5

105 100 95 9.0 85 80

11.0

S65



SJT—2657P713C§ S§§§§%§§ §§§§ﬁ§ :q é %E
& EEARRRAR N N 1 ¥4 EE
\ s e N I “
(0]
M O\\ _Me
e S,
Me
AN
Me OH
9pa
3C NMR (125 MHz, CDCl5)
1
]
h i 1
‘ i ill“ |l I |
o Py s h ol
260 1;10 léU 13‘30 1;0 1"40 13‘0 150 1I10 160 BIO 8‘0 7IIJ GIU SIO 4‘0 3I0 2‘0 1ID 0 1I
Auto-Scaled Chromatogram
0.060 |
] o
o]
i o 0]
0.050 | M \\S _Me
] ‘I‘_Il e A
0.040- [ “ Me
] i Me OH
1 [ 9pa
2 0.030 [
0.020- |
] il - f
] .‘ o
0.010 ~
] [s¢]
0.000+ — S
i R T Y R T LT T O R e T e i LT P L L T (O
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 28.00 30.00
Minutes
Peak Results
Start Time | End Time Height |
min) | (min) | P v %A
1 7500 9.367 | 8.795| 2777| 367
2| 11.350| 16.400 | 13.284 | 57356 | 96.33

S66



LILT
SEL'T
¥SL'T
LIP'E
9EV'E
LPP'E

819°€

9€9°€

£99°€
-3

169°€
91LE
WL'E
0LTH~,
90£v~
699~
968
mom.¢v
SLE'S
V6E'S
12Z0'S
ovb'S
S65°G
¥19°S
0v9'S
£59°S
vez'L
09Z°L
00€°L
0zE'L

mvm.\.M
§sE°L
€LE°L
06€°L
TEP'L

1SP°L
69b°L
89°L
16L°L
0184

SIT-255-P-1H

CO,Me

HO N\,//S
S
N

COzMe

10
H NMR (400 MHz, CDCls)

745 740 735 730 725 7.20

7.50

8T

€T
%mm.m
209
$0'T

Fss0

=80T
=T

Fsee
18

1z
i
Ry
hgr

-0.5

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00

7.5

8.0

11.0 105 100 9.5 9.0 85

L5

SJT-255-P-13C

186°9C
Omc.NNV
P8S'TE-"

6€TSh—
Po¥'1S
Wch.ﬁmv
£08°1S
£2L°T8
758°TS

va.mh/

HO N\,//S

S

A

10

COzMe

CO,Me

3C NMR (100 MHz, CDCls)

Ly L

BLE'STT
BIE'9CT
86991
TEE'8CT
0st'8¢1
[44%:141
T¥6'8CT
SL0'6CT
166'6CT
646'0ET
0ST'TET
BOE'CET
STO'9ET
£8E"9ET
945'9€T
6F1'THT

£8t°69T
245691 V.

€60°961 ~
THS'L61-

s

—

20 10

30

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

200

S67



SIT-243-E-1H

CO,Me

OMe
™

OMe O

COzMe

11

"H NMR (400 MHz, CDClj)

2.99

391 390 3.89 3.88 3.87

£88°€

SOP'S~.
£TH'S~
£b's—
1965
8Lb'5

065°S~_
909'S~
¥C9'S—
S#9'G—
299’57

5.4

5.5

5.6

57

=€07T
=6E0

0T
SE0
(AN

78S
640
376

6£°0

For'1
EST'T

=0ET

==cC1

4.0

-0.5

30 25 20 15 10 05 00

3.5

4.5

70 65 60 55 50

7.5

110 105 100 95 90 85 80

L5

006'92—
19T TE~
988'TIE~"
6Lb9E—

899'1S
198° ﬁm/

662°CS
6I+'CS
029'2S
STLTS A\

18095

8b6'9L~

OMe O

OMe

CO,Me

AN

CO2MG

11

3C NMR (150 MHz, CDCl5)

09T'LL
Nnm.hh\

¥60°601
€05121 S
99TCT
0pSECT

§20'9¢T
6Cy'LLT
€29°0€T
mmwdeW
91L0ET
Nﬁm.ami\
816'8€T
cmﬁ.mmﬂv.

£85°95T—

90£'89T~,
TLP'69T

SIT-243-E-13C

60

90

S68



SJT-246-P-1H

Bu

CO,Et

X

CO,Et

13
"H NMR (400 MHz, CDCl3)

-
~

N

7.2

7.3

74

7.5

bE9
00’6

Ere

FPIT
60T
Bore

60T
or'e
w\f.S,N

Ry

o1t
50T

86'T
80'1
Mmo.ﬂ
m/.cﬁ.m
90T

0.0

0.5

9.5 9.0 85 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15

10.0

1.5

CETHT—
EEP'8T—

L2699~
9LP'TE
LI ﬁmV.
L6SPE
82L0F
<00° :Vv.

99L6b~
60—

85 19—

aumdh./

\Eg =

PIF'LL

[44: 314
0¥6'SCT
T6T°9CT
P6¥8CT
[ 8-TA
LP6'0ET
CETTET
6SE'TET
T6¥ TET
€0T8ET~
9LTOPT—

Pr00ST—

80C°69T—

Bu

CO,Et

X

CO,Et

13
13C NMR (125 MHz, CDCl5)

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

210

S69



TLET
mmm.mv
0¥’
ccm.m\

LBT'E
€0ce
PECE
[AT4)

EELE—

Ob'S
0Zr's
TS
85¥'S
SIS
905°S
TT8'S
0¥s's
195°S
LI5S

1949
0849
£88'9~,
069"
€57 L~
LT LT
€6C°L

SJT-260-P-1H

% 3
T
o =3
o =
[m)
N
T =
5/ T 5
o 3
(]
= £
o zZ
I
T9L9~
08L'9—
£88'9~
+06'9—
€8T L~
ELTL—
£€6TL

6.7

6.8

6.9

7.0

71

7.2

7.3

=061
€0
ﬂmoé

—8TE

€11
£L0°1

=001
=601

ET1

6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

7.0

9.5 9.0 85 8.0 7.5

10.0

969'1€
¥98'SE
810'6¢
981'6€
£5E'6E
075'6€
889'6¢
SS8'6€
200k
068'T5—
186'55—

£/¥'60T—

CSETTI~
£66'7CT~
mm¢.mw_ﬁ./.
nmm.omﬂv
vmmdmﬁ

TELLET—

£69°65T—

T61°69T~
958041

SJT-260-P-13C

OMe O

OH

CO,H

AN

14
13C NMR (125 MHz, DMSO-dg)

CO,H

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

200

S70



00T
81€T
£LE°T
LPE'T
09€°T
PLET
86€'T
01F'T
SEV'T
0st'T
UTE
88T'E
85€°E
mnm.mw
S9e7
PLYE
SI8'E -\w
§88'€
868'€

'S
SSP'S
6Lt'S
£6¥'S
80S°S
9z8'S
T#S'S
885°S
085°S
965°S

0LL9
0649
9089
789
¥STL
09T’
bLTL
6T’ L

SJT-338-P-1H

COgMe

OMe
N
15

OMe O

H NMR (400 MHz, CDCls)

LT
09e'L
PLT'L

LTAANS

3.30 3.25

3.35

70 69 68

73 72 71

Fgy

=007
~1€0
SIE
«18€
op'e

Feve

BT

=LPT

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

L5

6T~
U8
wT ﬁm”
mwm.mmV
8E0PE
795'9€

999°1S
9ELTS
58¢°¢S
L6E'CS
99095
#8095

60692
Sﬁ.hhw.
UL

0+0°60T
mwv.ﬂwﬁ/
PILTLT
CIS'ELT
88T
086°8¢T
8SC6LT
PICOET
omodm«W
989°0€T
T9T'6ET
N?.mmﬂv.

846'95T—

T9£°89T
5688971 >
EV9'ELT
60L°ELT 7

SIT-338-P-13C

OMe O

OMe

AN
5

COzMe

1

13C NMR (150 MHz, CDCls)

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

200

S71



T0E'T
0zeT
6EET
8SE'T
8LE'T
6851
809°T
9T
9v9'T
6(8'T
868'T
816'T
L86'T
815°C
wmm.mw
£588°T
PIEE
6E'E
8PE'E
hwm.mU\
STLE,
:w.m%
006°c

omE
:EW
+80°9

g08'9”

&L
0sZ'L
£9T°L

£8T'L

SJT-337-P-1H

OMe

OMe O

CO,Me

CO,Me

16
"H NMR (400 MHz, CDCls)

05£'9~,
1209~
¥8L9~
£0g'9~"

€L
cwm.hw
£97°L
mmm.h.\.

6.7

6.8

6.9

7.0

71

7.2

7.3

Rgrz
=267
msmﬁ.m

€0z

=071
909
io0€
“o0g

00T

=TT

00 -05

0.5

1.0

2.0

2.5

3.0

3.5

6.0 5.5 50 45 40

6.5

105 100 95 90 85 80 75 70

11.0

9T LT,
62,80 —
662°0£"
ozzee

LTS
Nﬁm.NmW
165728 r
86095

906'9L
Qoﬁ.hhv
PIPLL

TELBOT—

LLSTET~
P99'ET—

PLPOET—

PEROPT—

SLp'9ST—

986'89T~.
£00°04T"

SIT-337-P-1H

OMe O

OMe

COzMe

CO,Me

16
3C NMR (125 MHz, CDCls)

J

\.

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

200

S72



16% D

—
o)
O
O 9 )]
N\ = (@)
g g N
= T c I
T 2
(@) = =
m [ M—.\
T x
=
pd
o T
-
X
&
015°¢ y Foo9
966"k — Fvg0
09Z'L ~
SE/ e
86€°L
ST L 9T L— EFZ0°€
0Eb'L L m
8vb'L 55T
mR.h\ I8E4~
L6L°L 8674~ L=
Erb— [
oKL
avbs/
Lw
~
L
~
L~
~
6LL L~
1601 e

SJT-189-P-1H

20 15 10 05 00 -05

2.5

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

7.0

105 100 95 90 85 80 75

11.0

L5

TOS'€—

LEBE—

L68'—

888'9—
09Z'L—

6bLL~
[/7Ed

SI)T-183-N-1H

93% D

MTL— -

6bL’ L~
wULL—

-0
Me

H/D O Me

\

H/D

MeO

o

o
@)
(m)
®)
¥
o=
- 3
N>
o
=
zZ
I

J

=y

=16'S

=00

=580

=e0e

=10

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 15 1.0 0.5 0.0 -0.5

10.0

S73



9£L'T
8bL'T
65L°T
9EP'E
mvv.mW.
90
€ES'E
PPS'E
wUS'E
PL9E
0zL'€
€08°¢

6LE'S
€6E'S
80v'S
Ter's
:ﬂo.m%
¥S9°S

6699
wch.m.y\.
SEL9
09z¢
TN
oL
zevL

SJT-264-par-1H

COZMG

°
1]
& =
(@]
Q.
O
Z11
||
.8 S
S ow®
o 3 ©
s St
N Oy ®
O R
(@ -
O
/ =
©
6699
9049~
56297

MeO

| .

=g

n

00T

STT
mﬁw.h
909

“a0'e

=207
0T

E10T

E090

2.0 1.5 1.0 0.5 00 -05 -1C

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5

10.0

Skt
184°C
e
wa.m/
LPSENL
0L9E~

ILe
0zLe
L'e
P08'E

+8E'S
mmm.mW
ET'S
9T9'S—=
€59'S
089°S

9699~
1649

09¢°L—
Ser'L—

SJT-264-comp-1H

_Me
\

Q
s

O

H

+
MeO

Me

CO,Me

AN

MeO

COzMe

o

S

€ B
a
(&)
N
T
s
o
o
v

o

==

o'z

oOxT

8

©

1.6:1

6ia: 6ia-d

969'9—
T€49—

092'L—~-

SewL—

{J

73 72 71 7.0 69

7.4

75

10T
001

Fooe

E290

25 20 15 10 05 00 -05 -1.0 -15

3.0

35

60 55 50 45 4.0

6.5

105 100 95 90 85 80 75 7.0

11.0

1.5

S74



