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1. General considerations

The solvents were dried and distilled prior to use by the literature methods. 'H
and BC{'H} NMR spectra were recorded on a 400 MHz spectrometer and all
chemical shift values refer to CDCl; (8 (‘H), 7.26 ppm; & (13C), 77.16 ppm). High
resolution mass spectra were measured on a Waters GC-TOF CA156 mass
spectrometer. All the melting points were measured and uncorrected. X-Ray
crystallographic analysis was achieved by the Analysis Center, Dalian Institute of
Chemical Physics, Chinese Academy of Sciences. Analytical TLC plates were viewed
by UV light (254 nm). Column chromatographic purifications were performed on
SDZF silica gel 160. The starting chemical reagents were purchased from commercial
sources and used as received unless otherwise indicated. [a-Oxo ketene dithioacetals

la-n,! 10,2 1p,? and diazo compounds 24 were prepared by the reported methods.
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2. Experimental procedures



2.1 Optimization of the reaction conditions

A mixture of 1a (44.9 mg, 0.2 mmol), diazo compound 2a (62.5 mg, 0.4 mmol),
catalyst, silver salt, oxidant, and additives in 2 mL solvent was vigorously stirred for
24 h under a nitrogen atmosphere. After cooling to ambient temperature, all the
volatiles were evaporated under reduced pressure. The resultant residue was purified
by silica gel column chromatography on silica gel (eluent: petroleum ether (60—90

°C)/ethyl acetate = 20:1, v/v) to afford product 3a.

Table S1. Optimization of the reaction conditions”

catalyst

S e {_ e
wSMe + ACACOZEt base, additives, solvent ©<}—<3Me
80 °C, Ny, 24 h Ad COE
1a 2a 3a
Ag salt additives yield
entry catalyst (mol%) oxidant base solvent
(mol%) (mol%) (%)P
1 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc NaOAc DCE 19
2 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc DCE 34
3 [Cp*RhCL,], (4)  AgSbFs (16) Ag,CO; LiOAc DCE 27
4 [Cp*RhCl,], (4)  AgSbF¢ (16) AgTFA LiOAc DCE trace
5 [Cp*RhCL,], (4)  AgSbFs (16) Cu(OAc), LiOAc DCE trace
6 [Cp*RhCL], (4)  AgSbFs(16) Cu(OAc),’H,O  LiOAc DCE trace
7 [Cp*RhCL,], (4)  AgSbFg (16) AgOAc LiOAc b 10
dioxane
8 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc THF 12
9 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc CH;CN 8
10 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc LiOAc toluene 10
11 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc LiOAc MeOH trace
12 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc EtOAc 28
13 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc CHCl; 24
14 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc LiOAc DCM 40
15 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc DCM 38
16 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc Li,CO; DCM 47
17 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc Na,COs3 DCM trace
18 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc NaOPiv DCM trace
19 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc K,HPO, DCM trace
20 [Cp*RhCl,], (4)  AgSbF¢ (16) AgOAc CsOAc DCM trace
21 [Cp*RhCL,], (4) AgBF, (16) AgOAc Li,CO; DCM 20
22 [Cp*RhCL], (4)  AgPF6 (16) AgOAc Li,CO; DCM 16
23¢ [Cp*RhCL,], (4)  AgSbFs (16) AgOAc Li,CO; DCM 38
244 [Cp*RhCL,], (4)  AgSbFs (16) AgOAc Li,CO; DCM 49



25¢ [Cp*RhCL], (4)  AgSbFe (16) AgOAc Li,COs DCM 48
26f [Cp*RhCL], (4)  AgSbFe (16) AgOAc Li,COs DCM 35
27e8 [Cp*RhCL], (4)  AgSbFe (16) AgOAc Li,COs DCM 40
28eh [Cp*RhCL], (4)  AgSbFe (16) AgOAc Li,COs DCM 45
29¢ [Cp*RhCL], (2) AgSbFg (8) AgOAc Li,COs DCM 41
30 [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs DCM 64
31¢ [Cp*RhCL], (5)  AgSbFe (20) AgOAc Li,COs DCM 46
33¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs Zn(OAc), DCM 49
34¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs Zn(0TH), DCM 38
35¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs Mg(OTf), DCM 49
36° [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,CO;  Ni(hfacac), DCM 62
37¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,CO;  Cu(hfacac), DCM 68
38¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs Ni(OTH), DCM 42
39¢ [Cp*RhCL], (3)  AgSbFe (12) AgOAc Li,COs B(OH); DCM 60
40° [Cp*RhCL], (3)  AgSbFs (12) AgOAc Li,CO; Tr;rzlizsw DCM 57
41¢ [Cp*Rh(MeCN);](SbFe), (6) AgOAc Li,CO;  Cu(hfacac), DCM 70
4291 [Cp*Rh(MeCN);](SbFs), (6) AgOAc Li,CO;  Cu(hfacac), DCM 74
43ed [Cp*Rh(MeCN);](SbFe), (6) AgOAc Li,CO;  Cu(hfacac), DCM 75
444 [Cp*Rh(MeCN);](SbFs), (6) AgOAc Li,COs DCM 66
4501 Cp*Co(CO)I, (6) AgSbFe (12) AgOAc Li,CO;  Cu(hfacac), DCM n.d.
465 RhCl; (6) AgSbFg (12) AgOAc Li,CO;  Cu(hfacac), DCM n.d.
47 AgOAc Li,CO;  Cu(hfacac), DCM n.d.
48%i Cp*Rh(MeCN);](SbFs), (6) Li,CO;  Cu(hfacac), DCM n.d.

aReaction conditions: 1a (0.2 mmol), 2a (0.4 mmol), [Cp*RhCl,], (4 mol%), AgSbFs (16 mol%),
oxidant (2 equiv), base (2 equiv), and additive (10 mol%) in solvent (2 mL) at 80 °C for 24 h
under a nitrogen atmosphere. "Yields of isolated products. ©2a (0.6 mmol). 9Li,CO; (3 equiv).
°Li,CO; (1 equiv). fLi,CO; (0.5 equiv). BAgOAc (1 equiv). "AgOAc (1.5 equiv). 1100 °C. 1120 °C.

2.2 General procedure for the synthesis of indanones 3 and 4

[Cp*Rh(MeCN)3](SbF), (6 mol%)

O SMe AgOAc (2 equiv) 9
N3 Li,CO; (1 equiv) X SMe
& SMe + JU R-- —
R R'"OR2 Cu(hfacac), (10 mol%) O SMe
DCM, 100 °C, N, 24 h R R?
1 2 3or4

A typical procedure for the synthesis of 3a: A mixture of 1a (44.9 mg, 0.2
mmol), diazo compound 2a (62.5 mg, 0.4 mmol), [Cp*Rh(MeCN);](SbF¢), (10.0 mg,
0.012 mmol), AgOAc (66.8 mg, 0.4 mmol), Li,CO5; (14.8 mg, 0.2 mmol), and
Cu(hfacac); (9.6 mg, 0.02 mmol) in 2 mL. DCM was vigorously stirred at 100 °C for

24 h under a nitrogen atmosphere. After cooling to ambient temperature, all the



volatiles were evaporated under reduced pressure. The resultant residue was purified
by column chromatography on silica gel (eluent: petroleum ether (60—90 °C)/ethyl
acetate = 20:1, v/v) to afford product 3a (52.2 mg, 74%).

A typical procedure for the synthesis of 3g on 1 mmol scale: A mixture of 1g
(2384 mg, 1 mmol), diazo compound 2a (3123 mg, 2 mmol),
[Cp*Rh(MeCN);3](SbFs), (50.9 mg, 0.06 mmol), AgOAc (333.8 mg, 2 mmol), Li,CO3
(74.0 mg, 1 mmol), and Cu(hfacac), (47.8 mg, 0.1 mmol) in 10 mL DCM was
vigorously stirred at 100 °C for 24 h under a nitrogen atmosphere. After cooling to
ambient temperature, all the volatiles were evaporated under reduced pressure. The
resultant residue was purified by column chromatography on silica gel (eluent:
petroleum ether (60—90 °C)/ethyl acetate = 20:1, v/v) to afford product 3g (255.5 mg,
70%).

A typical procedure for the synthesis of 3p’: A mixture of 1p (35.0 mg, 0.2
mmol), diazo compound 2a (93.7 mg, 0.6 mmol), [Cp*Rh(MeCN);](SbF¢), (10.0 mg,
0.012 mmol), AgOAc (66.8 mg, 0.4 mmol), Li,CO5; (14.8 mg, 0.2 mmol), and
Cu(hfacac); (9.6 mg, 0.02 mmol) in 2 mL. DCM was vigorously stirred at 100 °C for
24 h under a nitrogen atmosphere. After cooling to ambient temperature, all the
volatiles were evaporated under reduced pressure. The resultant residue was purified
by column chromatography on silica gel (eluent: petroleum ether (60—90 °C)/ethyl
acetate = 20:1, v/v) to afford product 3p’ (32.6 mg, 44%)).

2.3 Mechanistic studies

(a) H/D Exchange experiment
10%D HD O SMe

Pz SM standard conditions @\)%SMe
e o,
HOAC-d, (2 equiv) oD 95%D

10% D

A mixture of 1a (44.9 mg, 0.2 mmol), [Cp*Rh(MeCN);](SbF¢), (10.0 mg, 0.012
mmol), AgOAc (66.8 mg, 0.4 mmol), Li,CO; (14.8 mg, 0.2 mmol), Cu(hfacac), (9.6
mg, 0.02 mmol), and HOAc-d, (25.6 mg, 0.4 mmol) in 2 mL. DCM was vigorously

stirred at 100 °C for 24 h under a nitrogen atmosphere. After cooling to ambient



temperature, all the volatiles were evaporated under reduced pressure. The resultant
residue was purified by column chromatography on silica gel (eluent: petroleum ether
(60—90 °C)/ethyl acetate = 20:1, v/v) to afford product 3a, which was characterized
by 'H NMR spectroscopy
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(b) Kinetic isotope effect (KIE) experiments

HD O SMe sord cond HD o
standard conditions
D/H & SMe 15 min D/H _ SMe
2a
DH H/D KIE =4.9 DH co.e
HID HIDAC 2
1a, 1a[D] 3a, 3a[D]

The reactions of benzoyl ketene dithioacetal 1a and its deuterated form 1a[D],
were carried out in a parallel manner under the optimized conditions. A mixture of 1a
or 1a[D] (449 mg, 0.2 mmol), diazo compound 2a (62.5 mg, 0.4 mmol),
[Cp*Rh(MeCN);](SbFe), (10.0 mg, 0.012 mmol), AgOAc (66.8 mg, 0.4 mmol),
Li,CO; (14.8 mg, 0.2 mmol), and Cu(hfacac), (9.6 mg, 0.02 mmol) in 2 mL DCM
was vigorously stirred at 100 °C for 15 min under a nitrogen atmosphere. After

cooling to ambient temperature, the two reaction solutions were mixed together and



all the volatiles were evaporated under reduced pressure. The resultant residue was
purified by column chromatography on silica gel (eluent: petroleum ether (60—90
°C)/ethyl acetate = 20:1, v/v) to afford the mixture of 3a and 3a[D]. The KIE value

was determined to be ky/kp= 4.9 on the basis of 'H NMR analysis.
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2a (0.4 mmol)
ZSeMme + Z S sMe 3g+ 3K
standard conditions
Me Br (39:3k =2.1:1)

A mixture of 1g (47.7 mg, 0.2 mmol), 1k (60.6 mg, 0.2 mmol), diazo compound
2a (62.5 mg, 0.4 mmol), [Cp*Rh(MeCN);](SbF¢), (10.0 mg, 0.012 mmol), AgOAc
(66.8 mg, 0.4 mmol), Li,CO;3 (14.8 mg, 0.2 mmol), and Cu(hfacac), (9.6 mg, 0.02
mmol) in 2 mL DCM was vigorously stirred at 100 °C for 24 h under a nitrogen
atmosphere. After cooling to ambient temperature, all the volatiles were evaporated
under reduced pressure. The resultant residue was purified by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/ethyl acetate =

20:1, v/v) to afford the mixture of 3g and 3k. The ratio of 3g and 3k was determined



to be 3g:3k = 1:0.48 on the basis of 'H NMR analysis.
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3. X-Ray crystallographic studies

The X-ray diffraction analysis for compound 3h and 3p’ were carried out on a
SMART APEX diffractometer with graphite-monochromated Mo radiation (A =
0.71073 A). Cell parameters were obtained by global refinement of the positions of all
collected reflections. Intensities were corrected for Lorentz and polarization effects
and empirical absorption. The structures were solved by direct methods and refined
by full-matrix least squares on F?. All non-hydrogen atoms were refined
anisotropically. All hydrogen atoms were placed in calculated positions. Structure
solution and refinement were performed by using the SHELXL-97 package. The X-
ray crystallographic files, in CIF format, are available from the Cambridge
Crystallographic Data Centre on quoting the deposition numbers CCDC 2052734 for
compound 3h and 2052735 for 3p’. Copies of this information may be obtained free
of charge from The Director, CCDC, 12 Union Road, Cambridge CB2 IEZ, UK (Fax:
+44-1223-336033; e-mail: deposit@ccdc.cam.acuk or www: http:/www.

ccdc.cam.ac.uk).
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Figure S1. Molecular structure of compound 3h.

Table S2. Crystal Data and Structure Refinement for Compound 3h

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

LZQ-9%4

C18H2OOSSZ

380.46

293(2) K

0.71073 A

Triclinic

P-1

a=8.6038(8) A 0=94.108(9)°.
b=9.8764(10) A B=103.211(8)°.
c=11.2269(12) A v =95.986(8)°.
919.19(16) A3

2

1.375 Mg/m3

0.315 mm-!

400

0.170 x 0.150 x 0.120 mm3

3.013 to 25.998°.

-10<=h<=10, -11<=k<=12, -13<=I<=13
7376

3608 [R(int) = 0.0253]

99.8 %

Semi-empirical from equivalents

1.0000 and 0.8179

Full-matrix least-squares on F 2

3608 /38 /250

1.016

R1=0.0492, wR2=0.1162

R1=0.0756, wR2 =0.1372

n/a

0.394 and -0.321 e.A-3
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Figure S2. Molecular structure of compound 3p’.

Table S3. Crystal Data and Structure Refinement for Compound 3p’

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

2020611-1
C21H2OO6

368.37

293(2) K

0.71073 A

Triclinic

P-1

a=7.3893(7) A
b=10.2769(14) A
c=12.0917(11) A
900.01(17) A3

2

1.359 Mg/m3

0.100 mm-!

388

0.200 x 0.160 x 0.130 mm3
2.995 to 25.498°.
-8<=h<=8, -12<=k<=12, -14<=I<=14
5899

3337 [R(int) = 0.0191]

99.8 %

Semi-empirical from equivalents
1.000 and 0.815

Full-matrix least-squares on F 2
3337/0/249

1.026

R1=0.0496, wR2 = 0.1235
R1=0.0772, wR2 = 0.1481

0.040(5)

0.186 and -0.166 e.A-3

4=90.188(9)°.

v=91.828(9)°.

B=101.277(8)°.




4. Analytical data

0

Cgé_iwle

AC COZ;Me

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-3-0x0-2,3-dihydro-1H-indene-1-carboxylate
(3a): Following the general procedure, pure 3a was obtained by column chromatography on silica
gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 52.2 mg, 74% yield, yellow oil. 'H
NMR (400 MHz, CDCls) 6 7.84 (d, J= 7.6 Hz, 1H), 7.66 (d, J= 7.7 Hz, 1H), 7.60 (td, /= 7.5 and
1.3 Hz, 1H), 7.49 (td, J = 7.5 and 1.0 Hz, 1H), 4.22-4.13 (m, 2H), 2.63 (s, 3H), 2.42 (s, 3H), 2.07
(s, 3H), 1.21 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCI3) § 200.2, 188.4, 167.8, 160.4,
144.9, 139.0, 135.3, 134.4, 129.9, 125.7, 124.6, 72.5, 62.3, 26.7, 18.8, 18.3, 14.0. HRMS Calcd
for Cy7H;304S, [M+H]*": 351.0719; Found: 351.0720.

SMe

Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-4-methyl-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3b): Following the general procedure, pure 3b was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 33.0 mg,
45% yield, yellow oil. '"H NMR (400 MHz, CDCl;) 8 7.47 (m, 2H), 7.24 (m, 1H), 4.24-4.12 (m,
2H), 2.72 (s, 3H), 2.63 (s, 3H), 2.40 (s, 3H), 2.10 (s, 3H), 1.22 (t, /= 7.1 Hz, 3H). *C{'H} NMR
(100 MHz, CDCls) 4 200.3, 190.0, 168.1, 158.5, 145.6, 139.8, 136.4, 136.1, 133.8, 132.0, 123.1,
71.9, 62.3, 26.8, 18.8, 18.4, 17.9, 14.1. HRMS Calcd for CgH»004S, [M+H]": 365.0876; Found:
365.0869.

OMe [e)
SMe

SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-4-methoxy-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3c¢): Following the general procedure, pure 3¢ was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 42.8 mg,
56% yield, yellow solid, m.p.: 114-115 °C. 'H NMR (400 MHz, CDCl;) 8 7.55-7.49 (m, 1H),

7.22-7.17 (m, 1H), 6.93 (d, J = 8.3 Hz, 1H), 4.20—4.10 (m, 2H), 3.96 (s, 3H), 2.59 (s, 3H), 2.39 (s,



3H), 2.05 (s, 3H), 1.19 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCl3) & 199.9, 186.7,
167.8, 158.6, 158.1, 146.9, 135.9, 135.5, 126.9, 117.4, 111.8, 71.7, 62.2, 56.1, 26.6, 18.7, 18.1,
14.0. HRMS Calcd for C13H;005S, [M+H]": 381.0825; Found: 381.0831.
SMe

Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-4-fluoro-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3d): Following the general procedure, pure 3d was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 40.2 mg,
54% yield, yellow oil. '"H NMR (400 MHz, CDCl;) 8 7.57 (m, 1H), 7.45 (m, 1H), 7.13 (t, /= 8.6
Hz, 1H), 4.19 (m, 2H), 2.64 (s, 3H), 2.43 (s, 3H), 2.12 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H). BC{'H}
NMR (100 MHz, CDCI3) 6 199.6, 185.0, 167.5, 161.3, 159.4 (d, J = 263.0 Hz), 146.5 (d, J = 2.8
Hz), 135.9 (d, J = 8.2 Hz), 134.5, 126.6 (d, J = 13.3 Hz), 121.6 (d, J=4.2 Hz), 117.1 (d,J =19.0

Hz), 72.3, 62.5, 26.8, 18.9, 18.4, 14.0. HRMS Calcd for C,;H;704FS, [M+H]": 369.0625; Found:

369.0628.
O
Me _ BMe
SMe
Ac COzEt

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-5-methyl-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3e): Following the general procedure, pure 3e was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 55.0 mg,
75% yield, yellow solid, m.p.: 67-68 °C. 'H NMR (400 MHz, CDCl;) § 7.63 (s, 1H), 7.53 (d, J =
7.9 Hz, 1H), 7.40 (dd, J=17.9, 0.9 Hz, 1H), 4.21 — 4.11 (m, 2H), 2.62 (s, 3H), 2.41 (d, 6H), 2.05
(s, 3H), 1.20 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCl;) & 200.3, 188.5, 168.0, 159.8,
142.3, 140.3, 139.2, 135.7, 135.6, 125.4, 124.6, 72.2, 62.2, 26.5, 21.4, 18.7, 18.2, 14.0. HRMS
Calcd for CisH,004S, [M+H]": 365.0876; Found: 365.0870.

(0]
MeO. SMe

SMe
Ac COZEt

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-5-methoxy-3-o0xo0-2,3-dihydro-1H-indene-1-
carboxylate (3f): Following the general procedure, pure 3f was obtained by column

chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 32.2 mg,
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42% yield, yellow solid, m.p.: 131-132 °C. 'H NMR (400 MHz, CDCl3) & 7.55 (d, J = 8.5 Hz,
1H), 7.28 (d, J = 2.6 Hz, 1H), 7.16 (dd, J = 8.5, 2.6 Hz, 1H), 4.23 — 4.13 (m, 2H), 3.86 (s, 3H),
2.63 (s, 3H), 2.42 (s, 3H), 2.05 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H). *C{'H} NMR (100 MHz, CDCl;)
§ 200.5, 188.3, 168.1, 161.3, 160.3, 140.6, 137.5, 135.7, 126.8, 123.2, 106.3, 71.9, 62.2, 55.9,
26.4, 18.8, 18.3, 14.1. HRMS Calcd for C;gH,005S, [M+H]*: 381.0825; Found: 381.0826.

(6]
SMe

SMe
MeO Ac COEt

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-7-methoxy-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3f’): Following the general procedure, pure 3f* was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 25.6 mg,
34% yield, yellow oil. 'H NMR (400 MHz, CDCl;)  7.42 (d, J = 4.6 Hz, 2H), 7.05 (m, 1H), 4.19
—4.06 (m, 2H), 3.86 (s, 3H), 2.57 (s, 3H), 2.47 (s, 3H), 2.36 (s, 3H), 1.14 (t, J = 7.1 Hz, 3H).
BC{'H} NMR (100 MHz, CDCl3) 4 201.8, 188.5, 168.6, 157.9, 156.1, 140.8, 137.6, 134.8, 131.1,
116.4, 116.1, 70.1, 61.7, 55.8, 29.0, 18.7, 18.1, 14.0. HRMS Calcd for CigH»,0sS, [M+H]*:

381.0825; Found: 381.0830.

e}
SMe

Me SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-6-methyl-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3g): Following the general procedure, pure 3g was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 57.1 mg,
78% yield, yellow solid, m.p.: 98-99 °C. 'H NMR (400 MHz, CDCl;) § 7.73 (d, J = 7.8 Hz, 1H),
7.45 (d, J=0.5 Hz, 1H), 7.29 (dd, J= 7.8, 0.7 Hz, 1H), 4.25 — 4.08 (m, 2H), 2.61 (s, 3H), 2.43 (s,
3H), 2.41 (s, 3H), 2.06 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCl;) §
200.2, 188.2, 167.9, 159.1, 145.9, 145.3, 136.9, 135.9, 131.0, 125.9, 124.5, 72.2, 62.2, 26.9, 22.3,
18.7, 18.2, 14.0. HRMS Caled for CgH»004S, [M+H]*: 365.0876; Found: 365.0875.

e}
SMe

MeO SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-6-methoxy-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3h): Following the general procedure, pure 3h was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 61.2 mg,
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80% yield, yellow solid, m.p.: 129-130 °C. 'H NMR (400 MHz, CDCls) & 7.77 (d, J = 8.5 Hz,
1H), 7.08 (d, J = 2.2 Hz, 1H), 7.01 (dd, J = 8.5, 2.3 Hz, 1H), 4.18 (m, 2H), 3.87 (s, 3H), 2.61 (s,
3H), 2.40 (s, 3H), 2.04 (s, 3H), 1.22 (t, J = 7.1 Hz, 3H). *C{'H} NMR (100 MHz, CDCL;) &
200.1, 187.3, 167.6, 165.0, 158.0, 147.5, 135.9, 132.5, 126.3, 117.7, 109.2, 72.2, 62.3, 56.0, 26.5,

18.6, 18.1, 14.1. HRMS Calcd for C,3H,005S, [M+H]": 381.0825; Found: 381.0829.

e}
SMe

F SMe
Ac CO,Et

Benzyl 5-(tert-butyl)-1-methyl-2-oxo0-1a,2,7,7a-tetrahydro-1H-cyclopropa[b]naphthal-
ene-1-carboxylate (3i): Following the general procedure, pure 3i was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 52.1 mg,
71% yield, yellow oil. 'H NMR (400 MHz, CDCl;)  7.85 (dd, J= 8.4, 5.3 Hz, 1H), 7.34 (dd, J =
8.4,2.2 Hz, 1H), 7.19 (td, J = 8.6, 2.3 Hz, 1H), 4.20 (m, 2H), 2.63 (s, 3H), 2.42 (s, 3H), 2.09 (s,
3H), 1.24 (t, J = 7.1 Hz, 3H).BC{'H} NMR (100 MHz, CDCl5) § 200.0, 186.7, 167.4, 166.4 (d, J
=254.9 Hz), 160.7, 147.3 (d, J = 10.1 Hz), 135.4 (d, J = 1.9 Hz), 134.9, 126.8 (d, J = 10.0 Hz),
118.0 (d, J=23.5 Hz), 113.0 (d, J = 24.1 Hz), 72.3, 62.6, 26.7, 18.8, 18.3, 14.0. HRMS Calcd for

Ci7H704FS; [M+H]": 369.0625; Found: 369.0621.

e}
SMe

Cl SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-6-chloro-3-0xo0-2,3-dihydro-1H-indene-1-
carboxylate (3j): Following the general procedure, pure 3j was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 56.0 mg,
73% yield, yellow solid, m.p.: 102-103 °C. 'H NMR (400 MHz, CDCl3) & 7.77 (d, J = 8.2 Hz,
1H), 7.65 (d, J = 1.5 Hz, 1H), 7.46 (dd, J = 8.2, 1.8 Hz, 1H), 4.20 (m, 2H), 2.63 (s, 3H), 2.42 (s,
3H), 2.10 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCl;) 8 199.6, 186.9,
167.4, 161.4, 146.1, 140.6, 137.5, 134.8, 130.5, 126.1, 125.7, 72.2, 62.6, 26.8, 18.8, 18.3, 14.0.

HRMS Calcd for C17H1704SZC1 [M+H]+: 3850330, Found: 385.0339.

e}
SMe

Br SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-6-bromo-3-0x0-2,3-dihydro-1H-indene-1-
carboxylate (3k): Following the general procedure, pure 3k was obtained by column
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chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 61.2 mg,
71% yield, yellow solid, m.p.: 127-128 °C. 'H NMR (400 MHz, CDCl3) § 7.83 (d, J = 1.4 Hz,
1H), 7.71 (d, J = 8.1 Hz, 1H), 7.63 (dd, J = 8.1, 1.6 Hz, 1H), 4.26 — 4.15 (m, 2H), 2.64 (s, 3H),
2.43 (s, 3H), 2.11 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H). C{'H} NMR (100 MHz, CDCI3) § 199.7,
187.1, 167.4, 161.5, 146.2, 137.9, 134.7, 133.4, 129.3, 129.1, 125.8, 72.2, 62.6, 26.8, 18.9, 18.4,

14.1. HRMS Caled for C;7H704S,Br [M+H]": 428.9824; Found: 428.9823.

e}
SMe

F3C SMe
Ac CO,Et

Ethyl 1-acetyl-2-(bis(methylthio)methylene)-3-0x0-6-(trifluoromethyl)-2,3-dihydro-1H-
indene-1-carboxylate (31): Following the general procedure, pure 31 was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 57.2 mg,
68% yield, yellow solid, m.p.: 106-107 °C. 'H NMR (400 MHz, CDCl3) § 7.96 (d, J = 8.2 Hz,
2H), 7.77 (d, J= 8.2 Hz, 1H), 4.29 — 4.16 (m, 2H), 2.67 (s, 3H), 2.46 (s, 3H), 2.12 (s, 3H), 1.23 (t,
J =17.2 Hz, 3H). BC{'H} NMR (100 MHz, CDCls) & 199.7, 186.9, 167.2, 163.5, 145.1, 141.6,
135.6 (q, J = 32.5 Hz), 134.4, 127.0 (q, J = 3.6 Hz), 125.0, 123.5 (q, J =271.6 Hz), 123.3 (q, J =
4.0 Hz), 72.6, 62.4, 26.8, 19.1, 18.6, 14.0. HRMS Calcd for CgH,04F;S, [M+H]*: 419.0593;

Found: 419.0596.

o]
S SMe
N W
SMe
A¢ CO,Et

Ethyl 4-acetyl-5-(bis(methylthio)methylene)-6-0x0-5,6-dihydro-4H-cyclopenta[b]thio-
phene-4-carboxylate (3m): Following the general procedure, pure 3m was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 41.2 mg,
58% yield, yellow solid, m.p.: 70-71 °C. 'H NMR (400 MHz, CDCl;) § 7.79 (d, J = 4.8 Hz, 1H),
7.17 (d, J=4.8 Hz, 1H), 4.21 (q, /= 7.1 Hz, 2H), 2.60 (s, 3H), 2.39 (s, 3H), 2.11 (s, 3H), 1.24 (t, J
= 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCl;) & 199.3, 181.1, 167.1, 158.4, 155.5, 145.1,
138.5, 137.7, 123.4, 71.3, 62.4, 26.4, 18.7, 18.1, 14.1. HRMS Calcd for C;sH;04S; [M+H]*:

357.0283; Found: 357.0281.

¢}
SMe

Ph SMe
Ac CO,Et

Ethyl 1-acetyl-5-(bis(methylthio)methylene)-4-oxo-2-phenylcyclopent-2-enecarboxylate
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(3n): Following the general procedure, pure 3n was obtained by column chromatography on silica
gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 31.2 mg, 41% yield, yellow oil. 'H
NMR (400 MHz, CDCls) 6 7.60 — 7.52 (m, 2H), 7.45 — 7.34 (m, 3H), 6.91 (s, 1H), 4.11 (q,J=7.1
Hz, 2H), 2.57 (s, 3H), 2.41 (s, 3H), 2.17 (s, 3H), 1.07 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100
MHz, CDCl;) 6 199.4, 190.7, 167.1, 162.7, 155.7, 135.4, 134.6, 131.9, 131.1, 128.9, 128.3, 74.0,

62.0,27.0, 18.5, 18.2, 13.9. HRMS Calcd for C;9H,¢04S, [M+H]*: 377.0876; Found: 377.0880.

O Me

EtO,C CO,Et
80
Me” O 0

Diethyl 2,5-dimethyl-4-0x0-4H-benzo[h]chromene-3,6-dicarboxylate (3p’): Following the
general procedure, pure 3p’ was obtained by column chromatography on silica gel (eluent:
petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 32.6 mg, 44% yield, red solid, m.p.: 150-152 °C.
'H NMR (400 MHz, CDCl;) & 8.40 (d, J = 8.3 Hz, 1H), 7.76 — 7.66 (m, 2H), 7.61 (m, 1H), 4.54
(g, J=7.1 Hz, 2H), 4.43 (q, J = 7.1 Hz, 2H), 2.88 (s, 3H), 2.58 (s, 3H), 1.43 (m, 6H).. BC{'H}
NMR (100 MHz, CDCl;) 6 176.0, 169.3, 165.1, 163.7, 154.7, 132.8, 131.7, 130.9, 130.2, 126.9,
124.6, 122.5, 122.4, 121.0, 118.2, 62.0, 61.9, 19.7, 18.9, 14.4, 14.3. HRMS Calcd for C,1HO¢

[M+H]": 369.1333; Found: 369.1341.

0
/©§—<SMS
Me SMe
o E(t)OZEt

Ethyl 2-(bis(methylthio)methylene)-6-methyl-3-oxo-1-propionyl-2,3-dihydro-1H-indene-
1-carboxylate (4a): Following the general procedure, pure 4a was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 63.3 mg,
83% yield, yellow oil. "H NMR (400 MHz, CDCl3) § 7.71 (d, J = 7.8 Hz, 1H), 7.42 (s, 1H), 7.27
(d, J=8.4 Hz, 1H), 4.25 — 4.09 (m, 2H), 2.60 (s, 3H), 2.53 — 2.35 (m, 7H), 2.23 (m, 1H), 1.21 (t, J
= 7.1 Hz, 3H), 0.93 (t, J = 7.2 Hz, 3H). BC{'H} NMR (100 MHz, CDCI;) & 203.3, 188.2 167.9,
159.0, 145.7, 145.5, 136.8, 135.9, 130.9, 125.9, 124.3, 72.1, 62.2, 31.8, 22.3, 18.7, 18.2, 14.0, 8.5.

HRMS Calcd for C19H»,04S, [M+H]*: 379.1032; Found: 379.1028.



Ethyl 2-(bis(methylthio)methylene)-1-butyryl-6-methyl-3-0x0-2,3-dihydro-1H-indene-
1-carboxylate (4b): Following the general procedure, pure 4b was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 56.2 mg,
72% yield, yellow solid, m.p.: 88-89 °C. 'H NMR (400 MHz, CDCl;) § 7.71 (d, J = 7.8 Hz, 1H),
7.42 (s, 1H), 7.28 (d, J = 7.8 Hz, 1H), 4.25 — 4.07 (m, 2H), 2.60 (s, 3H), 2.48 — 2.30 (m, 7H), 2.15
(m, 1H), 1.55 — 1.36 (m, 2H), 1.21 (t, J = 7.1 Hz, 3H), 0.72 (t, J = 7.4 Hz, 3H). 3C{'H} NMR
(100 MHz, CDCl;) 6 202.3, 188.2, 167.8, 159.2, 145.7, 145.4, 136.8, 135.7, 130.9, 126.0, 124.3,
72.1, 62.1, 40.2, 22.3, 18.7, 18.2, 17.6, 14.0, 13.5. HRMS Calcd for CyoH»404S, [M+H]*:

393.1189; Found: 393.1191.

o]
SMe

M SMe
© CO,Et

Ethyl 2-(bis(methylthio)methylene)-1-(cyclopropanecarbonyl)-6-methyl-3-oxo-2,3-
dihydro-1H-indene-1-carboxylate (4c): Following the general procedure, pure 4c was obtained
by column chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v).
57.2 mg, 73% yield, yellow solid, m.p.: 138-139 °C. 'H NMR (400 MHz, CDCl;) § 7.70 (d, J =
7.8 Hz, 1H), 7.44 (s, 1H), 7.30 — 7.24 (m, 1H), 4.22 — 4.08 (m, 2H), 2.60 (s, 3H), 2.39 (m, 6H),
1.71 — 1.59 (m, 1H), 1.20 (t, J = 7.1 Hz, 3H), 1.07 — 0.91 (m, 2H), 0.79 (m, 1H), 0.69 — 0.57 (m,
1H). BC{'H} NMR (100 MHz, CDCls) 4 202.4, 188.4, 167.5, 159.9, 145.6, 145.4, 136.9, 135.3,
130.9, 126.5, 124.1, 72.3, 62.1, 22.3, 19.0, 18.1, 17.9, 14.0, 12.9, 12.4. HRMS Calcd for

C0H2,04S, [M+H]™: 391.1032; Found: 391.1034.

o}
/©§_<8Me
Me SMe
o iPCr.OzEt
Ethyl 2-(bis(methylthio)methylene)-1-isobutyryl-6-methyl-3-0x0-2,3-dihydro-1H-

indene-1-carboxylate (4d): Following the general procedure, pure 4d was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 55.0 mg,
70% yield, yellow solid, m.p.: 84-85 °C. '"H NMR (400 MHz, CDCl) 8. 7.75 (d, J = 7.8 Hz, 1H),
7.50 (s, 1H), 7.30 (d, J = 7.7 Hz, 1H), 4.24 — 4.12 (m, 2H), 2.67 (m, 1H), 2.61 (s, 3H), 2.42 (d,

6H), 1.21 (t, J = 7.1 Hz, 3H), 0.94 (d, J = 6.7 Hz, 3H), 0.75 (d, J = 6.7 Hz, 3H). 3C{'H} NMR



(100 MHz, CDCly) 6 206.1, 188.2, 167.9, 160.2, 145.5, 145.0, 137.2, 134.6, 131.0, 126.2, 124.5,
72.1, 62.1, 37.0, 22.3, 21.8, 20.9, 189, 184, 14.1. HRMS Calcd for CyH»404S, [M+H]":

393.1189; Found: 393.1192.

0

o SMe

Me SMe

o PChOzEt
Ethyl 1-benzoyl-2-(bis(methylthio)methylene)-6-methyl-3-0x0-2,3-dihydro-1H-indene-

1-carboxylate (4e): Following the general procedure, pure 4e was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 56.2 mg,
66% yield, yellow solid, m.p.: 114-115 °C. 'H NMR (400 MHz, CDCl3) & 7.79 (d, J = 7.8 Hz,
1H), 7.43 — 7.28 (m, 5H), 7.18 (t, J= 7.7 Hz, 2H), 4.26 — 4.13 (m, 2H), 2.46 (s, 3H), 2.36 (s, 3H),
1.65 (s, 3H), 1.24 (t, J = 7.1 Hz, 3H). BC{'H} NMR (100 MHz, CDCIl;) & 194.5, 188.5, 167.6,
159.7, 146.0, 145.8, 136.8, 135.7, 135.1, 132.6, 130.9, 128.7, 128.2, 127.4, 124.4, 72.1, 62.7, 22.3,

18.3,17.8, 14.0. HRMS Calcd for Cy3H2,04S, [M+H]": 427.1032; Found: 427.1028.

M SMe
¢ ad coMe

Methyl 1-acetyl-2-(bis(methylthio)methylene)-6-methyl-3-0x0-2,3-dihydro-1H-indene-
1-carboxylate (4f): Following the general procedure, pure 4f was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 57.4 mg,
82% yield, yellow solid, m.p.: 110-111 °C. '"H NMR (400 MHz, CDCl;) & 7.71 (d, J = 7.8 Hz,
1H), 7.42 (s, 1H), 7.28 (d, J = 7.8 Hz, 1H), 3.69 (s, 3H), 2.60 (s, 3H), 2.41 (s, 3H), 2.39 (s, 3H),
2.03 (s, 3H). BC{'H} NMR (100 MHz, CDCl;) & 200.0, 188.0, 168.4, 159.1, 145.9, 145.0, 136.8,
135.7, 131.1, 125.8, 124.4, 72.0, 53.1, 26.5, 22.3, 18.6, 18.0. HRMS Calcd for C;7H;304S,

[M+H]*: 351.0719; Found: 351.0722.

SMe
cl SMe
A¢ COzMe

Methyl 1-acetyl-2-(bis(methylthio)methylene)-6-chloro-3-0x0-2,3-dihydro-1H-indene-
1-carboxylate (4g): Following the general procedure, pure 4g was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 55.3 mg,

74% vyield, yellow solid, m.p.: 106-107 °C. 'H NMR (400 MHz, CDCl3) & 7.77 (d, J = 8.2 Hz,
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1H), 7.64 (d, J = 1.7 Hz, 1H), 7.47 (dd, J = 8.2, 1.8 Hz, 1H), 3.74 (s, 3H), 2.64 (s, 3H), 2.42 (s,
3H), 2.09 (s, 3H). BC{'H} NMR (100 MHz, CDCl;) § 199.5, 186.8, 167.9, 161.5, 145.9, 140.7,
137.5, 134.6, 130.7, 126.1, 125.7, 72.1, 53.4, 26.7, 18.9, 18.3. HRMS Calcd for C;cH;504S,Cl
[M+H]*: 371.0173; Found: 371.0174.

Me SMe
¢ CO.Bn

A

Benzyl 1-acetyl-2-(bis(methylthio)methylene)-6-methyl-3-oxo0-2,3-dihydro-1H-indene-
1-carboxylate (4h): Following the general procedure, pure 4h was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 62.1 mg,
73% yield, yellow solid, m.p.: 80-81 °C. 'H NMR (400 MHz, CDCl;) § 7.72 (d, J = 7.8 Hz, 1H),
7.39 (s, 1H), 7.27 (m, 4H), 7.21 (m, 2H), 5.18 (d, /= 12.4 Hz, 1H), 5.09 (d, /= 12.4 Hz, 1H), 2.55
(s, 3H), 2.37 (s, 3H), 2.28 (s, 3H), 2.05 (s, 3H). *C{'H} NMR (100 MHz, CDCl3) & 200.0, 187.9,
167.6, 159.3, 145.8, 144.9, 136.8, 135.5, 135.2, 131.0, 128.4, 128.3, 128.1, 125.9, 124.4, 72.1,
67.7,26.6,22.2,18.5, 18.1. HRMS Calcd for Cy3H»,04S, [M+H]*: 427.1032; Found: 427.1033.

M SMe
© LNco,Bu

A

tert-Butyl 1-acetyl-2-(bis(methylthio)methylene)-6-methyl-3-0x0-2,3-dihydro-1H-indene-
1-carboxylate (4i): Following the general procedure, pure 4i was obtained by column
chromatography on silica gel (eluent: petroleum ether (60—90 °C)/EtOAc = 20:1, v/v). 36.3 mg,
46% yield, yellow solid, m.p.: 113-114 °C. 'H NMR (400 MHz, CDCl;) 8 7.73 (d, J = 7.8 Hz,
1H), 7.44 (s, 1H), 7.29 (d, J = 7.3 Hz, 1H), 2.62 (s, 3H), 2.43 (s, 3H), 2.41 (s, 3H), 2.06 (s, 3H),
1.42 (s, 9H).. BC{'H} NMR (100 MHz, CDCI3) 8 200.7, 188.4, 166.6, 158.6, 145.8, 145.6, 136.8,
136.5, 130.8, 126.0, 124.4, 83.0, 73.1, 27.9, 26.9, 22.4, 18.6, 18.2. HRMS Calcd for C,0H,404S,

[M+H]": 393.1189; Found: 393.1188.

5. Copies of NMR spectra
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1043 1H NMR in CDC13

S661°1
LT ﬁW
[3=hota

Li60Z
120V
1189
BPzLT~

epEL'y
Sepl'y
JorA=
[4=1=1
P11
LELL'Y
LBLL'Y
6061’V
6961'p
6661'Y
meN.J
6LLT Y

momw.h
mwvm.h
S65C L
0Zey L
E‘mw.h./\
0697 L
_,mhv.hM
096%'L

Me

ShMe

Me

Ad TOEt

-
=

3b

=paip'e

SpEEET
J25862
/0000
feziove

Fivplz

=18960
=erloe

40 35 30 25 20 15 10 05 00

45

5.0
f1 (ppm)

5.5

95 80 85 80 75 70 65 60

10.0

1043

1043 13C NMR in CDC13

SEE0' Pl
£688' L1~
g6cr 8L
oLLi'gl
I cEAd

Z6L0E9—

PE06 L L
vers mn/
008124
9LLY LL

oLoLeeL—

£0.L6'LEL
mhm_h.mm_.M.
98Z1'9¢1
£28¢9¢l
ovmm.mm_‘.\.
9L65'5Pl

LSL¥BGL—

6LL0'89L—

€5p0°06L—

S5eL002—

L

ShMe
Me

Ad TOEt

Me

3b

| IIH |

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

210 200

21



1044

1044 1H NMR in CDC13
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1H NMR 2020630-1-F in CDC13
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1049 1H NMR
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I1050P1

I050P1 1H NMR in CDC13
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1050 P2 1H NMR
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1026 1H NMR in CDC13
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1023 1H NMR in CDC13
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1047 1H NMR in CDC13
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1041 1H NMR in CDC13
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1039

1039 1H NMR in CDC13
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1048 1H NMR
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1085 1H NMR
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LJ-1025-P2 IH NMR
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