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1. General experimental details

Commercially available reagents were used without further purification. Infrared (FT-IR) spectra
were recorded on a BRUKER VERTEX 70, vmax in cm™. 'H-NMR spectra were recorded on a
BRUKER AVANCE Ill HD (400 MHz) spectrometer. Chemical shifts are reported in ppm from
tetramethylsilane with the solvent resonance as internal standard (CDCls: 6 7.26). Data are reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quadruplet, br =
broad, m = multiplet), coupling constants (Hz) and integration. 3C-NMR spectra were recorded on
a BRUKER AVANCE 111 HD (100 MHz) spectrometer with complete proton decoupling. Chemical
shifts are reported in ppm from tetramethylsilane with the solvent resonance as the internal standard
(CDCls: & 77.16). **F-NMR spectra were recorded on a BRUKER AVANCE IIl HD (376 MHz)
spectrometer. Mass spectra were measured with an Agilent Technologies 6120 Quadrupole LC/MS.
High resolution mass spectrometry (HRMS) were measured with a GCT Premier™ and BRUKER
micrOTF-Q I11. Melting points were measured using INESA WRR and values are uncorrected.

2. Optimization of reaction conditions

Supplementary Table 1 Examination of light sources and photocatalysts®

OH
e ©:S PC, 'BUCN
+ 7 —_—
N hv
F

N, BF,
1a 2a
Entry Light source Photocatalyst Yield (%)° Z/E ratio®
1 5 W blue LEDs None 40 1:1
2 5 W blue LEDs Ir(ppy)2(dtbbpy)PFs 85 1:1
3 30 W green LEDs  Ir(ppy)2(dtbbpy)PFs 49 7:1
4 45 W CFL Ru(bpy);CL:6H20 83 3:1
5 16 W puple LEDs fac-Ir(ppy)3 28 3:1

“All reactions were carried out with 1a (0.4 mmol, 2.0 equiv.), 2a (0.2 mmol, 1.0 equiv.) and
photocatalyst (2 mol %) in ‘BuCN (1 mL) at r.t. under N,. *Yields were determined by '"H NMR
using 1,3,5-trimethoxybenzene as an internal standard. “The Z/E ratio was determined by 'H NMR
or F NMR.

Supplementary Table 2 Examination of transition-metal catalysts?

// S cat.
+ /
. N solvent, 20 °C, N,

4=
N2 BF4 3h

1a 2a



Entry Catalysts Yield (%)° Z/E ratio®

1 CuCl 74 >20:1
2 CuBr 24 >20:1
3 Cul 33 >20:1
4 CuCN 42 >20:1
5 Cu.0 59 >20:1
6 CuCl 58 >20:1
7 CuF, 22 >20:1
8 Cu(OTH), 19 >20:1
9 Cu(AcO), 21 >20:1
10 Fe(acac), <10 -
11 FeBr» 17 >20:1
12 FeCl, 22 >20:1
13 Mn(OTH), 14 >20:1
14 MnCl, <10 -
15 MnO; <10 -
16 CoBrn <10 -
17 Co(acac), <10 -
18 AgOTf 0 -
19 NiCl, <10 -
20 Ni(acac), 0 -
21 GaCls 0 -
22 AuCl3 <10 -

“All reactions were carried out with 1a (0.5 mmol, 2.5 equiv.), 2a (0.2 mmol, 1.0 equiv.), H2O (15
equiv.) and catalyst (10 mol %) in DMSO (1.2 M) at 20 °C under N». *Yields were determined by
"H NMR using 1,3,5-trimethoxybenzene as an internal standard. “The Z/E ratio was determined by
"H NMR or 'F NMR.

Supplementary Table 3 Examination of solvents®

=z @[ s, 9" cucl
F N2+I§F4 solvent,32: °C, N,
1a 2a
Entry Solvent Yield (%)° Z/E ratio®

1 DMSO 43 >20:1
2 MeCN 0 -

3 DCM 0 -

4 Acetone 0 -

5 (CF3),CHOH <10 ;

6 MeOH <10 -

7 H-O <10 -

8 DMF 14 >20:1



9 DMA 15 >20:1

10 EA 0 -
11 PhCF3 0 -
12 MeCN 0 -
13 DMSO+DCM 21 18:1
14 DMSO+MeCN 25 16:1
15 DMSO+Acetone 29 >20:1

“All reactions were carried out with 1a (0.4 mmol, 2.0 equiv.), 2a (0.2 mmol, 1.0 equiv.) and CuCl
(10 mol %) in solvent (1.2 M) at 20 °C under N,. *Yields were determined by 'H NMR using 1,3,5-
trimethoxybenzene as an internal standard. “The Z/E ratio was determined by 'H NMR or '’F NMR.

Supplementary Table 4 Examination of concentration®

= ©E8> il ;:> cucl
+ v
N il DMSO, 20 °C, N,
F N2 BF, 3h
1a 2a
Entry DMSO (x M) Yield (%)° Z/E ratio®
1 0.1 17 16:1
2 0.2 26 >20:1
3 0.4 44 >20:1
4 0.6 46 >20:1
5 0.8 49 >20:1
6 1.0 56 >20:1
7 1.2 64 >20:1
8 1.5 64 >20:1
9 2.0 63 >20:1

“All reactions were carried out with 1a (0.4 mmol, 2.0 equiv.), 2a (0.2 mmol, 1.0 equiv.), H2O (15
equiv.) and CuCl (10 mol %) in DMSO (1.2 M) at 20 °C under N,. *Yields were determined by 'H
NMR using 1,3,5-trimethoxybenzene as an internal standard. “The Z/E ratio was determined by 'H
NMR or F NMR.

Supplementary Table 5 Examination of bases and ligands®

OH
= S CuCl, additive
+ N/
i DMSO, 20 °C, N,

Nz BF, 3h
1a 2a
Entry Additive Yield (%)° Z/E ratio®
1 Na;HPO4 53 18:1
2 Na3zPO4 64 >20:1



3 Na,COs3 64 18:1
4 2,6-Lutidine 48 >20:1
5 DBU 32 >20:1
6 Na,HPO4 53 18:1
7 L1 61 >20:1
8 L2 59 19:1
9 L3 65 >20:1

“All reactions were carried out with 1a (0.5 mmol, 2.5 equiv.), 2a (0.2 mmol, 1.0 equiv.), H2O (15
equiv.) and CuCl (10 mol %) in DMSO (1.2 M) at 20 °C under N». *Yields were determined by 'H
NMR using 1,3,5-trimethoxybenzene as an internal standard. “The Z/E ratio was determined by 'H
NMR or °F NMR.

g
N™ ™ N
| = N
N = \
‘ ~ N
=
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3. General procedure for the difunctionalization of aromatic alkynes

Aryldiazonium tetrafluoroborate 2 (0.2 mmol, 1.0 equiv.) and CuCl (10 mol %) were loaded in a 4
mL reaction vial which was subjected to evacuation/flushing with N three times, H,O (15 equiv.)
and alkyne 1 (0.5 mmol, 2.5 equiv.) along with DMSO (1.2 M, 0.167 mL) were added to the mixture
via syringe, then the reaction was stirred at 20 °C. After the reaction completion by TLC monitoring,
the reaction mixture was extracted with dichloromethane (3>6 mL). The combined organic extract
was washed by brine, dried over Na;SOs, filtered, concentrated, and purified by flash column
chromatography on silica gel (eluent: acetone/dichloromethane/petroleum ether) to give the desired
product 3 or 4.

4. Gram-scale preparation

Aryldiazonium tetrafluoroborate 2a (1.8457 g, 5.0 mmol) and CuCl (49.5 mg) were loaded in a 50
mL round bottom flask which was subjected to evacuation/flushing with N three times, H.O (1.4
mL) and phenylacetylene 1b (1.2767 g) along with DMSO (4.2 mL) were slowly and partially added
under vigorously stirring at 0 °C, stirring at this temperature for 10 minutes, then the mixture was
stirred at 20 °C for 3 h. After the reaction completion by TLC monitoring, the residue was diluted
by dichloromethane (30 mL) and water (30 mL). The aqueous layer was extracted with
dichloromethane (3>20 mL). The combined organic layers were washed with water and brine, dried
with Na;SO4and concentrated. The crude product was purified by silica gel column chromatography
(acetone/dichloromethane/petroleum ether = 2/50/250 to 4/50/250, viv/v) to afford the desired
product 3b (1.23 g, 70% isolated yield), as a white solid.



5. Synthesis of aryldiazonium tetrafluoroborate 2

Aryldiazonium tetrafluoroborates were prepared according to the reported procedures. 2a-g, 2p, 2i-
k and 20-s are known compounds, whose spectrum data are in line with ref. 1. Other aryldiazonium
tetrafluoroborates were prepared according to the following procedures:

5.1 Synthesis of substituted 2-aminoacetophenone
o]

COOH .
o 2. O
NH, THF NH,

To a solution of 3-amino-2-naphthoic acid (15 mmol, 1.0 equiv.) in THF (100 mL) was slowly
added CHsLi (1.6 M in diethoxymethane, 45 mmol, 3.0 equiv.) at 0 °C under N, then the mixture
was stirred for 16 h. After the reaction completion by TLC monitoring, the reaction mixture was
guenched by saturated NH4CI solution. Then the mixture was warmed to room temperature and
extracted with ethyl acetate (3>20 mL). The combined organic extracts were washed by saturated
NaHCOs solution and brine, dried with Na;SOy, filtered, concentrated, and purified by flash column
chromatography on silica gel (eluent: ethyl acetate/petroleum ether = 1/15) to give the product as
yellow solid.

5.2 Synthesis of 2-aminoarylphenone

Br
H 0 2’©/
N._O NH(OMe)MeHCI R
Y R! o BuLi
o EtsN . N7 n uLi O O
R! 0 " I o
90% aq. EtOH, reflux NH, THF -78°C, N, NH, R2

s1 R'=HorcCl
R2 = Cl or Me

Step 1: To a solution of N, O-dimethylhydroxylamine hydrochloride (1.5 equiv.) in 90% aqueous
ethanol was added triethylamine (1.5 equiv.). After 10 min of stirring at room temperature, isatoic
anhydride (1.0 equiv.) was added in portions. The reaction mixture was heated under reflux for 1.5
h and poured onto an equal volume of ice and saturated ag. NaHCOs3 solution. The ethanol was then
removed by rotary evaporation, and the resulting aqueous mixture was extracted with ethyl acetate
(3150 mL), and the combined extracts were washed with water and brine, dried over anhydrous
Na,SO. and activated charcoal, and concentrated to an orange oily product. The oily residue was
purified by flash column chromatography on silica gel (diethyl ether/petroleum ether = 1/1, then
acetone) to give S1 as a yellow oil.

Step 2: To a mixture of S1 (1.0 equiv.) and aryl bromide (1.0 equiv.) in anhydrous THF at -78 °C
under nitrogen was added, with vigorous stirring, n-BuLi in hexanes (2.0 equiv.) at 0.6 mL/min.
The resulting solution was stirred for 30 min, and then aqueous hydrochloric acid was added. The
mixture was extracted with ethyl acetate (3><150 mL), and the combined extracts were washed with
water and brine, dried over anhydrous Na,SOs, and concentrated. The residue was purified by flash
column chromatography on silica gel (petroleum ether/ethyl acetate = 40/1 to 10/1) to afford
compounds S2 as a yellow solid.



5.3 Synthesis of tertiary alcohol-substituted aniline

i OH
S —\ R!
AN 2 S 290 P
7 NH, N THF N R

HoN

To a solution of benzothiazole (31 mmol, 3.1 equiv.) in THF (30 mL) was slowly added nBuL.i (2.5
M in hexane, 31 mmol, 3.1 equiv.) at -78 °C under Ny, then the mixture was stirred for 1 h, to which
was added 2-aminoacetophenone (10 mmol, 1.0 equiv.) diluted with THF (10 mL) followed by
further stirring at -78 °C for 4 h. After the reaction completion by TLC monitoring, the reaction
mixture was quenched by saturated ag. NH4CI solution. Then the mixture was warmed to room
temperature and extracted with ethyl acetate (3>20 mL). The combined organic extracts were
washed by saturated NaHCOs3 solution and brine, dried over Na;SOg, filtered, concentrated, and
purified by flash column chromatography on silica gel (eluent: ethyl acetate/petroleum ether = 1:15
to 1:5) to give the aniline product.

5.4 Synthesis of aryldiazonium tetrafluoroborates
General procedure A

OH — Rt HBF, OH — Rt
@[S/ R NaNO, @ES/ >R
N R2 \ / Hzo, 0°C-rit. N RZ \ /
HZN N2+ éF4

The substituted aniline (1 mmol, 1.0 equiv.) was loaded in a 50 mL round-bottom flask containing
a stirrer. Aqueous fluoroboric acid (0.5 mL, 48 wt%) was added to the mixture. After 0.5 h, the
mixture became homogenous transparent liquid and was placed in an ice bath. Sodium nitrite (1.07
mmol, 1.07 equiv.) diluted with 0.5 mL of distilled water was added dropwise. After 10 min, the
mixture was warmed to room temperature and then a lot of precipitate could be observed. After
filtration, the cake was washed by distilled water (5 mL>3) and ether (5 mL>3) and evaporated to
dryness under reduced pressure giving the substituted benzenediazonium tetrafluoroborate.

General procedure B

HCI
OH — Rt NaNO, OH — Rt
N R2 \ / H20,0°C—r.t. N R? \ /
H,N N2 BF,

The substituted aniline (1 mmol, 1.0 equiv.) was loaded in a 100 mL round-bottom flask containing
a stirrer. Concentrated hydrochloric acid (2 mL) was added portion wise to the mixture. After 1 h,
the mixture became homogenous white viscous liquid and was placed in an ice bath. Sodium nitrite
(1.1 mmol, 1.1 equiv.) in 1.0 mL of distilled water was added drop wise. After 15 min, a yellow
clear solution was obtained. Sodium Tetrafluoroborate (10 mmol, 10 equiv.) was added to this
solution, and then a lot of precipitate can be observed. After filtration, the cake was washed by
distilled water (5 mL>3) and ether (5 mL>3) and evaporated to dryness under reduced pressure
giving the substituted benzenediazonium tetrafluoroborate.

Note: the aryldiazonium tetrafluoroborate 2I, 2m and 2n are soluble in ether, so it can not be washed
by ether. The aryldiazonium tetrafluoroborate 2h is soluble in water, so it can not be washed by
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water, and more to the point, the equivalent of sodium tetrafluoroborate need to be reduced to 3
equiv. because excess sodium tetrafluoroborate can't be removed by water washing.

6. Characterization of starting materials

)\/@) H 4 lae: white solid, m.p. 113-114 °C. *H NMR (400 MHz,
""H/ ©/ CDCls) & 7.52 (s, 1H), 7.50-7.44 (m, 1H), 7.28-7.12 (m,
o) 7H), 3.69 (q, J = 7.2 Hz, 1H), 3.03 (s, 1H), 2.48 (d, J =

7.2 Hz, 2H), 1.93-1.80 (m, 1H), 1.58 (d, J = 6.8 Hz, 3H),
0.91 (d, J = 6.8 Hz, 6H); 2*C NMR (100 MHz, CDCl3) & 172.8, 141.2, 138.0, 137.9, 129.9, 128.9,
127.9, 127.4, 123.1, 122.7, 120.3, 83.1, 77.4, 47.7, 45.0, 30.2, 22.4, 18.5. FT-IR: v (cm) 3306,
3285, 3048, 3024, 2977, 1942, 1873, 1766, 1658, 1511. HRMS [ESI] calcd for C2;H23sNONa

[M+Na]* 328.1672, found 328.1662.

0 laf: white solid, m.p. 126-127 °C. 'H NMR

o/ (400 MHz, CDCls) § 7.82-7.76 (m, 2H), 7.74-

‘ ‘ 7.68 (M, 2H), 7.51-7.42 (m, 4H), 7.01-6.93 (m,

Oj%o 4H), 3.07 (s, 1H), 1.82 (s, 6H); *C NMR (100

/©/ 0 MHz, CDCl3) 3 194.1, 172.1, 159.4, 150.5,
=

138.5,136.3, 133.4, 132.2, 131.2, 130.8, 128.6,
121.3, 120.3, 117.3, 82.6, 79.4, 77.7, 25.4. FT-IR: v (cm™}) 3280, 3059, 3001, 2555, 2039, 1747,

1572, 1418, 1395. HRMS [ESI] calcd for CosH19CIOsNa [M+Na]* 441.0864, found 441.0860.

0
N

/O\©\/\CH (s, 3H); *C NMR (100 MHz, DMSO) & 169.2, 168.3, 156.1,
N 139.8, 138.1, 135.9, 134.7, 131.6, 131.3, 130.8, 129.7, 129.5,
)\Q 127.0, 122.6,122.5, 120.3, 115.1, 114.3, 111.6, 102.4, 83.8, 81.0,
O Cl 559,32.5,13.9. FT-IR: v (cm™) 3271, 3054, 3004, 2964, 2835,

1916, 1729, 1667, 1621, 1527, 1462, 1397. HRMS [EI] calcd for C27H21CIN2O3 [M]* 456.1241,
found 456.1250.

y 1ag: white solid, m.p. 211-212 °C. 'H NMR (400 MHz, DMSO)
/ §10.31 (s, 1H), 7.81 (s, 1H), 7.72-7.56 (m, 5H), 7.32 (t, J = 8.0
Hz, 1H), 7.20-7.13 (m, 2H), 6.94 (d, J = 8.8 Hz, 1H), 6.72 (dd,
J=8.8,2.4Hz, 1H),4.16 (s, 1H), 3.77 (s, 2H), 3.75 (s, 3H), 2.29

lah: white solid, m.p. 142-143 °C. 'H NMR (400 MHz,

=
0 H CDCls) & 8.00-7.91 (m, 4H), 7.58-7.38 (m, 5H), 5.49-5.42
S O (m, 1H), 5.11 (t, J = 6.4 Hz, 1H), 4.44-4.32 (m, 2H), 3.26
g o 0 (s, 1H), 3.00-2.82 (m, 2H), 2.68-2.52 (m, 3H), 2.43-2.32
0

(m, 1H); BC NMR (100 MHz, CDCls) § 176.1, 165.9,

165.6, 133.4,132.2,129.7, 129.5, 129.4, 128.5, 127.3, 83.9,

82.6, 80.5, 77.4, 64.7,51.6, 40.6, 38.2, 35.7. FT-IR: v (cm

1) 3071, 2993, 2949, 1766, 1625, 1581, 1449, 1402, 1378.
HRMS [ESI] calcd for C24H200sNa [M+Na]* 427.1152, found 427.1155.



114-115 °C (decomp.). 'H NMR (400 MHz, DMSO) & 9.71 (s, 1H),

Q{\' O 8.68 (s, 1H), 8.34 (t, J = 7.2 Hz, 2H), 8.19-7.87 (M, 4H), 7.56-7.43 (m,

S 2H), 3.82 (br, 1H), 2.32 (s, 3H); *C NMR (100 MHz, DMSO) § 177.4,

HO N2BF, 153.4, 142.7, 138.9, 136.9, 135.4, 135.3, 130.9, 130.7, 130.3, 129.9

129.8, 126.9, 126.1, 123.5, 123.0, 109.7, 76.2, 29.9. FT-IR: v (cmt) 3454, 3073, 1996, 1826, 1615,
1584, 1510, 1450. HRMS [EI] calcd for C1sH1aNOS* [M-N2BF4]* 304.0791, found 304.0798.

‘ 2h: following general procedure A, 347.9 mg, 83%, yellow solid, m.p.

2l: following general procedure B, 353.9 mg, 76%, yellow solid, m.p.

Cl
101-102 °C (decomp.). ‘H NMR (400 MHz, DMSO) & 9.48 (s, 1H),

h 8.87 (d,J =8.8 Hz, 1H), 8.21 (d, J = 7.6 Hz, 1H), 8.15 (dd, J = 8.8, 1.6

S Hz, 1H), 8.06 (d, J = 8.0 Hz, 1H), 8.00-7.92 (m, 1H), 7.62-7.38 (m,

HO PhN’BF, 6H),4.05 (br, 1H); 13C NMR (100 MHz, DMSO) & 175.6, 153.4, 150.0,

146.2, 141.9, 137.9, 135.3, 131.9, 131.7, 130.1, 129.5, 128.2, 127.2,

126.4,123.8, 123.1, 112.7, 80.3. FT-IR: v (cm™) 3606, 3391, 3097, 1626, 1577, 1493, 1435, 1391.
HRMS [EI] calcd for CaH13CINOS* [M-N2BF4] * 350.0401, found 350.0409.

2m’; 1.9 g, 56%, yellow solid, m.p. 115-116 °C (due to the instability of
compound 2m, the precursor aniline 2m’ was characterized.). *H NMR (400
MHz, CDCl3) 6 8.01 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 7.6 Hz, 1H), 7.51-7.45
(m, 1H), 7.43-7.35 (m, 3H), 7.22-7.12 (m, 3H), 6.81-6.75 (m, 1H), 6.72-6.64
(m, 2H), 5.38 (br, 1H), 4.21 (br, 2H), 2.38 (s, 3H); 13C NMR (100 MHz, CDCls)
8 178.1, 152.9, 145.3, 140.7, 138.2, 136.1, 129.5, 129.3, 129.2, 129.0, 127.1,
126.1, 125.2, 123.4, 121.7, 118.2, 118.2, 81.6, 21.23. FT-IR: v (cm-1) 3457,
3370, 3061, 2950, 2866, 1730, 1576, 1454, 1472. HRMS [ESI] calcd for
C21H1sN2OSNa [M+Na]* 369.1032, found 369.1026.

2n’: 2.6 g, 71%, yellow solid, m.p. 102-103 °C (due to the instability of
compound 2n, the precursor aniline 2n’ was characterized.). *H NMR (400
MHz, CDCl3) 6 7.99 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.53-7.30
(m, 6H), 7.21-7.14 (m, 1H), 6.78-6.64 (m, 3H), 5.68 (br, 1H), 4.17 (br, 2H);
13C NMR (100 MHz, CDCls) & 177.5, 152.8, 145.2, 142.2, 136.0, 134.3,
129.8, 129.0, 128.9, 128.8, 128.6, 126.3, 125.5, 123.4, 121.8, 118.5, 118.4,
81.3. FT-IR: v (cm™) 3458, 3371, 3227, 3063, 2952, 2867, 1910, 1729, 1613,
1575, 1487. HRMS [ESI] calcd for C2oH1sCIN,OSNa [M+Na]* 389.0486,

found 389.0488.
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7. Product transformations

; ; ; ; a. TfOH, mCPBA

SN Pd/C, H, SN dry DCM, 0 - 35 °C
dry MeOH, 30 °C ‘ b. NaOH/MeOH
O reflux
0 o
3b 5

An oven-dried vial was charged with 3b (0.5 mmol), Pd/C (2 mol%) and MeOH (3.0 mL) under
nitrogen. The reaction mixture was stirred under a balloon of H; (1 atm.) for 12 h at room
temperature. After reaction completion, the reaction mixture was filtered, the organic layers were
combined and concentrated. Purification by flash column chromatography on silica gel
(acetone/dichloromethane/petroleum ether = 2/50/250) afforded the pure product 5 as a yellow oil.
(139.4 mg, 78%). *H NMR (400 MHz, CDCl3) & 8.07 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H),
7.73-7.68 (m, 1H), 7.51-7.45 (m, 1H), 7.42-7.20 (m, 8H), 7.11-7.05 (m, 1H), 4.84 (t, J = 7.2 Hz,
1H), 4.05 (dd, J = 12.8, 7.2 Hz, 1H), 3.74 (dd, J = 12.8, 7.2 Hz, 1H), 2.56 (s, 3H); 13C NMR (100
MHz, CDCls) 8 201.9, 173.9, 153.2, 141.5, 139.4, 137.8, 135.3, 132.5, 131.3, 129.6, 128.6, 128.4,
127.2,126.4, 125.8, 124.7, 123.0, 121.5, 52.2, 40.3, 29.6. FT-IR: v (cm™) 3081, 2910, 1699, 1635,
1589, 1538, 1442, 1395, 1321. HRMS [ESI] calcd for C23H19NOSNa [M+Na]* 380.1080, found
380.1079.

Ketone 5 (0.2 mmol) was dissolved in dry DCM (2 mL) and 3-chloroperoxybenzoic acid (2.0 equiv.)
was added. The suspension was cooled to 0 <C and trifluoromethanesulfonic acid (10 mol%) was
added dropwise. Then, the mixture was warmed to 35 <C. After completion of reaction, the mixture
was diluted with DCM (4 mL) and saturated ag. Na>SO. solution (10 mL) was added and stirred for
30 min. The suspension was extracted with DCM (3x15 mL), washed with 10% NaHCO3 solution
(10 mL), the combined organic layers were dried with Na,SO4 and concentrated to give the crude
ester. Aqueous 1.0 M NaOH solution (6 mL) was added in a 25 mL three-neck bottle. The crude
ester (0.2 mmol) in 6.0 mL MeOH was added gradually and refluxed for 4 h. After completion of
reaction, the mixture was neutralized with 1M HCI solution (10 mL) and extracted with EtOAc
(3x15 mL). The residue was purified by flash column chromatography on silica gel (ethyl
acetate/petroleum ether =1/30 to 1/10) to afford 6 as a white solid (47.1 mg, 71% for 2 steps, m.p.
155-156 °C). 'H NMR (400 MHz, CDCls) 6 10.09 (s, 1H), 8.12 (d, J= 8.0 Hz, 1H), 7.73 (d, J= 8.0
Hz, 1H), 7.54-7.47 (m, 1H), 7.41-7.29 (m, 6H), 7.17-7.09 (m, 2H), 6.98-6.92 (m, 1H), 6.89-6.82 (m,
1H), 4.74 (dd, J=10.8, 2.8 Hz, 1H), 3.94 (dd, J = 14.0, 10.8 Hz, 1H), 3.19 (dd, J = 14.0, 2.8 Hz,
1H); 3C NMR (100 MHz, CDCl5) & 175.7, 155.0, 150.9, 142.9, 135.5, 131.2, 129.1, 128.2, 127.8,
127.7,126.9, 126 .4, 125.5,122.6, 121.6, 120.5, 118.7, 53.7, 35.9. FT-IR: v (cm™") 3059, 3026, 2955,
2755, 1970, 1600, 1511, 1486. HRMS [ESI] caled for C»HisNOS [M+H]" 332.1104, found
332.1115.
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a. MeOTf (5 equiv.), 4A MS
dry MeCN/ DCM, r.t. 0

b. NaBH4 (1.1 equiv.) ~ ‘
MeOH, 0°C - r.t.

NN
c. AgNO; (3 equiv.) O
0]

DCM/ MeCN/ H,0, r.t.

7

3b (0.5 mmol, 1.0 equiv.), activated 4 A powdered molecular sieves (1.5 g), and anhydrous CH,Cl
(5 mL) and MeCN (5 mL) was stirred at r.t. for 10 min, and then MeOTf (5 equiv.) was added. The
suspension was stirred at r.t. for 4 h and then concentrated to dryness without filtering off the
molecular sieves. To a cooled (0 °C), stirred suspension of the crude N-methyl benzothiazolium salt
in MeOH (5 mL) was added NaBH4 (1.2 equiv.). The mixture was stirred at r.t. for an additional 30
min, diluted with acetone, filtered through a pad of Celite, and concentrated. To a vigorously stirred
solution of the crude benzothiazolines in CH»Cl, (1.6 mL) and MeCN (8.0 mL) were added H,O
(1.0 mL) and then AgNOs (3 equiv.). The mixture was stirred at r.t. until the benzothiazolines were
completely consumed as determined by TLC, and then diluted with 1 M phosphate buffer at pH 7
(0.5 mL). Stirring was continued for an additional 15 min, and the suspension was extracted with
EtOAc (3%x15 mL), and the combined organic layers were dried with Na,SOs, filtered through a pad
of Celite, and concentrated. The residue was purified by flash column chromatography on silica gel
(ethyl acetate/petroleum ether =1:20) to afford product 7 as a yellow oil (63.8 mg, 51% for 3 steps).
'"H NMR (400 MHz, CDCls) 8 9.86 (s, 1H), 7.87 (s, 1H), 7.84 (d, J = 7.6 Hz, 1H), 7.36 (t, J = 7.6
Hz, 1H), 7.28-7.18 (m, 4H), 7.12-7.04 (m, 2H), 6.97 (d, J = 7.6 Hz, 1H), 2.61 (s, 3H); '*C NMR
(100 MHz, CDCls) 6 199.9, 193.8, 151.9, 141.3, 137.1, 135.4, 132.4, 131.8, 131.1, 130.1, 129.8,
128.8, 128.2, 127.9, 28.3. FT-IR: v (cm™") 3393, 3185, 2956, 2919, 1676, 1594, 1538, 1493, 1423.
HRMS [EI] calced for Ci7H 1402 [M]* 250.0994, found 250.0990.

MeOH/ H,0 (2:1)

o)
z
O AN ‘ NaOH (1.1 equiv.) QQ

7 8

To asolution of NaOH (1.1 equiv.) in H20 (1.0 mL), compound 7 (0.2 mmol, 1.0 equiv.) in 2.0 mL
ethanol at 0 <C was added gradually and stirred at 0 <C. After the reaction completion by TLC
monitoring, the mixture was neutralized with 1M HCI solution (10 mL) and extracted with EtOAc
(3x15 mL). The crude product was purified by flash column chromatography on silica gel (ethyl
acetate/petroleum ether = 1:5) to afford product 8 as an orange oil (29.3 mg, 63% yield). *H NMR
(400 MHz, CDClz) 6 8.55-8.50 (m, 1H), 7.78-7.63 (m, 3H), 7.60-7.36 (m, 7H), 7.07-7.02 (m, 1H);
13C NMR (100 MHz, CDCls) 6 187.9, 142.9, 139.9, 138.3, 137.9, 137.7, 136.0, 135.7, 134.5, 132.5,
130.6, 130.3, 128.9, 128.1, 127.3. FT-IR: v (cm™) 3425, 3059, 3025, 2925, 2889, 1675, 1450, 1373,
1293. HRMS [ESI] calcd for C17H130 [M+H]* 233.0961, found 233.0968
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NH,OH-HCI
NaOAc

EtOH, reflux

To a mixture of hydroxylamine hydrochloride (2.3 equiv.), NaOAc (2.5 equiv.), MeOH (1 mL) and
H20 (0.5 ml) was added 3b (0.5 mmol, 1.0 equiv.), and the mixture was stirred at 70 <C. The reaction
was monitored by TLC. Once 3b was completely consumed, the reaction was cooled down to room
temperature, and then MeOH was removed under reduced pressure. The resulting mixture was
extracted with Et;O (3x<15 mL). The organic layer was then washed with brine and dried over
NazSO4. The solvent was removed under vacuum. The crude product was purified by flash column
chromatography on silica gel (ethyl acetate/petroleum ether = 1:2 to 1:1) to afford product 9 as
yellow solid (165.2 mg, 89% yield, m.p. 121-122 °C). *H NMR (400 MHz, CDCl3) 6 8.16 (d, J =
8.0 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.78-7.72 (m, 1H), 7.58-7.51 (m, 1H), 7.48-7.38 (m, 1H),
7.29-7.18 (m, 2H), 7.14-7.07 (m, 1H), 7.06-6.98 (m, 3H), 6.97-6.91 (m, 2H), 6.08 (s, 1H), 5.79 (d,
J = 3.6 Hz, 1H), 2.16 (s, 3H); 3C NMR (100 MHz, CDCls) § 171.2, 152.7, 144.8, 136.4, 136.1,
135.8,134.6, 129.7, 128.5, 128.1, 127.6, 127.5, 126.1, 125.3, 124.6, 123.2, 121.6, 118.7, 77.4, 52.0,
9.1. FT-IR: v (cm-1) 3300, 3058, 3025, 2953, 1676, 1586, 1484, 1426. HRMS [EI] calcd for
C1sH1sCIFN [M]* 370.1140, found 370.1147.

8. Radical trapping experiments

Aryldiazonium tetrafluoroborate 2a (0.2 mmol, 1.0 equiv.), TEMPO (0.4 mmol, 2.0 equiv.) and
CuCl (10 mol%) were loaded in a 4 mL reaction vial which was subjected to evacuation/flushing
with N three times, H>O (15 equiv.) and phenylacetylene 1b (2.5 equiv.) along with DMSO (1.2
M) were added to the mixture via syringe, then the reaction was stirred at 20 °C. Then, the mixture
was stirred for 3 h. As expected, only trace amount of product 3b were generated, and the TEMPO-
added byproduct A-1 was detected by EI-HRMS.

HO
CuCl, H,O N
TEMPO (2.0
& N (2.0 equiv.) N
+ | N
S DMSO, 20 °C, N,
HO N BF,
1b 2a 3b, trace A-1: detected by EI-HRMS

12



Multiple Mass Anal
olerance = 10.0 PPM
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron lons

92 formula(e) evaluated
Elements Used:

C:0-24 H:0-30 N:0-2 160:0-2 S:0-1

ysis: 7 mass(es) processed - displaying only valid results
/' DBE: min = -1.5, max = 50.0

with 1 results within limits (all results (up to 1000) for each mass)

DEFAULT
20220714 301 (5.017) Cm (301:304-(222:229+214:218)) N2
L
100 4102029 -
| \ calcd for C,4H30N,0,S
|
% ‘ [M]* 410.2028
'411.2068 found 410.2029
397.1789 _”
. 400.9925 402.9549 4064341073974 | | 32075 417.0278 4189883 4203840 433 4757
398.0 400.0 4020 4040 4060 4080 4100 4120 4140 4160 4180 4200 4220
Minimum: 0.50 =1.5
Maximum: 100.00 30.0 10.0 50.0
Mass RA Calc. Mass mDa PPM DBE i-FIT Formula
410.2029 100.00 410.2028 01 0.2 11.0 1.5 C24 H30 N2 1602 S

Figure S1. EI-HRMS spectrum

9. Cyclic voltammograms

All voltammograms were taken at room temperature using a meshplatinum (Pt) counter electrode,

a glassy carbon working electrode (3 mm diameter), and a saturated KCl Ag/AgCl reference

electrode. The conditions of the experiments were the following: an acetonitrile solution of 0.1 M

tetrabutylammonium tetrafluoroborate (BusNBF4) and 0.01 M diazonium salt 2a, a scan rate of 0.1

V/s, and a negative initial scan direction. The reported potentials were averages over segments, and

was taken at half-height of the cathodic peak (E») of diazonium salt 2a, since the reduction was

nonreversible. To convert the potentials from SCE to Fc/Fc* reference, 380 mV were subtracted

from the measured values. The positive peaks on the return sweep of most substrates were thought

to signify an ECE-type mechanism.
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Fig. S2 Cyclic voltammogram of diazonium salt 2a in MeCN.
10. AIE studies of 3y
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Fig. S3 (a) PL spectra of 3y solutions in THF-water mixtures. (b) Photoluminescence of 3y versus

solvent composition of the THF-water mixture.

11. Single-crystal X-ray diffraction data

3a: (CCDC No:2202409)

Fl

Bond precision: C-C=0.0044 A Wavelength=0.71073
Cell: a=12.5347(7) b=15.7748(8) €=19.3093(10)
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Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
FO00

Foo0'
h,k,Imax
Nref

Tmin, Tmax
Tmin'

alpha=90
296 K
Calculated
3780.8(3)
C2lc
-C 2yc
C23H1I6FNOS
C23H1I6FNOS
373.43
1.312
8
0.193
1552.0
1553.67
16,20,25
4364
0.933,0.962
0.926

beta=98.0108(16)

Reported
3780.8(3)
Cl2icl
-C 2yc

C23H1I6FNOS
C23H1I6FNOS

373.43
1.312
8
0.193
1552.0

16,20,25
4346
0.675,0.746

Correction method = # Reported T Limits: Tmin=0.675 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completenesss = 0.996
R(reflections) = 0.0674 (3222)

S=1.050

gamma=90

Theta(max) = 27.547
wR2(reflections) = 0.2219 (4346)

Npar = 245

9: (CCDC: 2202373)

Bond precision:
Cell:

C-C=0.0034 A
a=8.2520 (7)
alpha=90

16

Wavelength=0.71073
b=14.7387 (13)
beta=96.548 (2)

€=15.4992 (13)
gamma=90



Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F000

Foo0'
h,k,Imax
Nref

Tmin, Tmax
Tmin'

296 K

Calculated Reported
1872.8 (3) 1872.8 (3)
P21/n P121/in1
-P 2yn -P 2yn

C23H18N20OS
C23H18N20OS

C23H18N20OS
C23H18N20OS

370.45 370.45
1.314 1.314

4 4

0.188 0.188
776.0 776.0
776.77

9,17,18 9,17,18
3297 3296
0.947,0.978 0.556,0.746
0.945

Correction method= # Reported T Limits: Tmin=0.556 Tmax=0.746

AbsCorr = NONE
Data completeness = 1.000
R(reflections) = 0.0447 (2187)

5$=1.023

Theta(max) = 25.000

wR2(reflections) = 0.1045 (3296)
Npar = 245

12. Characterization of products

.

S__N

oh
F

3a: 54.5 mg, 73%, Z/E>20:1, white solid, m.p. 124-125 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). 'H NMR (400 MHz,
CDCl3) 6 7.98 (d,J=8.0Hz, 1H), 7.83-7.78 (m, 1H), 7.71-7.66 (m, 1H),
7.60 (s, 1H), 7.52-7.46 (m, 2H), 7.44-7.38 (m, 1H), 7.35-7.27 (m, 2H),
7.25-7.19 (m, 2H), 7.07-6.99 (m, 2H), 2.60 (s, 3H); **C NMR (100 MHz,
CDCls) 6 200.0, 166.8, 164.1, 161.6, 153.2, 137.0 (d, Jcr = 54.1 Hz),

136.5 (d, Jor = 3.4 Hz), 136.1, 135.5, 134.0, 131.8 (d, Jor = 37.5 Hz), 129.9, 129.8 (d, Jo.r = 2.3
Hz), 128.0, 126.0, 125.3, 123.6, 121.4, 115.5, 115.2, 28.8; 1°F NMR (376 MHz, CDCls) & -113.86.
FT-IR: v (cm) 3066, 3046, 2955, 2441, 1990, 1506, 1295, 1220. HRMS [ESI] calcd for
CasH1sFNOSNa [M+Na]* 396.0829, found 396.0826.
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3b: 53.1 mg, 75%, Z/E>20:1, yellow solid, m.p. 136-137 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz,

SN CDCl3) 5 8.03 (d, J=8.0 Hz, 1H), 7.83 (d, J= 7.6 Hz, 1H), 7.74 (d, J= 8.0

N O Hz, 1H), 7.69 (s, 1H), 7.58-7.52 (m, 2H), 7.48-7.42 (m, 1H), 7.42-7.30 (m,

O 5H), 7.26 (d, J = 3.6 Hz, 2H), 2.64 (s, 3H); 13C NMR (100 MHz, CDCl5)
O §200.2, 167.0, 153.3, 140.3, 137.5, 136.8, 136.1, 135.3, 135.2, 131.9,

131.6, 129.6, 128.4, 128.3, 128.0, 127.9, 125.9, 125.2, 123.6, 121.4, 29.0. FT-IR: v (cm™!) 3098,
3058, 2957, 2852, 2158, 1954, 1727, 1456. HRMS [ESI] calcd for C23H1sNOSNa [M+Na]*
378.0923, found 378.0931.

Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). 'H NMR (400 MHz,
CDCl3) 6 8.02 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H), 7.72 (d, J
= 8.0 Hz, 1H), 7.67 (s, 1H), 7.50-7.42 (m, 3H), 7.38-7.31 (m, 4H),
7.30-7.22 (m, 2H), 2.64 (s, 3H); 3C NMR (100 MHz, CDCls) 8 199.9,
166.5, 153.1, 138.8, 137.2, 136.7, 136.1, 136.0, 134.1, 133.8, 132.0,
131.6, 129.8, 129.4, 128.6, 128.1, 126.0, 125.3, 123.5, 121.4, 28.8. FT-IR: v (cm™) 3053, 2958,
2921, 2852, 2162, 1592, 1458. HRMS [ESI] calcd for C23H1sCINOS [M+Na]* 412.0533, found
412.0533.

Q 3c: 60.3 mg, 77%, Z/E>20:1, yellow solid, m.p. 165-166 °C.

Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250).*H NMR (400 MHz,
CDCl3) 6 8.01 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H), 7.72 (d, J
=8.0 Hz, 1H), 7.67 (s, 1H), 7.53-7.40 (m, 5H), 7.38-7.22 (m, 4H), 2.64
(s, 3H); 3C NMR (100 MHz, CDCl3) & 199.9, 166.4, 153.2, 139.3,
137.2, 136.7, 136.1, 136.0, 133.9, 132.1, 131.6, 131.5, 129.9, 129.7,
128.2,126.0, 125.3, 123.6, 122.4, 121.4, 28.8. FT-IR: v (cm) 3058, 3027, 2953, 2922, 2163, 1731,
1677, 1561. HRMS [EI] calcd for C23H1sBrNOS [M]* 433.0136, found 433.0138.

Q 3d: 60.7 mg, 70%, Z/E>20:1, white solid, m.p. 161-162 °C.

3e: 31.2 mg, 39%, Z/E>20:1, yellow solid, m.p. 112-113 °C.

Purification by flash column chromatography on silica gel (eluent:

Acetone/DCM/Petroleum ether = 2/50/250).*H NMR (400 MHz,

O CDCly) 5 8.27-8.22 (m, 2H), 8.02 (d, J = 8.4 Hz, 1H), 7.92 (dd, J =

X 8.0, 1.2 Hz, 1H), 7.82 (s, 1H), 7.76-7.70 (m, 3H), 7.50-7.27 (m, 5H),

O,N O o 2.66 (s, 3H); 13C NMR (100 MHz, CDCls) & 199.6, 165.4, 153.0,

147.4,146.8, 139.2, 136.9, 136.3, 135.9, 132.8, 132.4, 131.5, 130.2,

128.9,128.7,126.2, 125.6, 123.7, 123.6, 121.4, 28.5. FT-IR: v (cm™) 3071, 2921, 2848, 2160, 1615,
1433, 1342, 1207. HRMS [ESI] calcd for C23sH16N203SNa [M+Na]* 423.0774, found 423.0764.

®
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3f: 32.2 mg, 42%, Z/E=14:1, white solid, m.p. 144-145 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/Petroleum ether = 1/25). *H NMR (400 MHz, CDCls) §
10.03 (s, 1H), 8.02 (d, J=8.0 Hz, 1H), 7.89 (d, J = 8.4 Hz, 3H), 7.81
(s, 1H), 7.77-7.67 (m, 3H), 7.51-7.23 (m, 5H), 2.65 (s, 3H); *C
NMR (100 MHz, CDClz) 4 199.8, 191.9, 166.0, 153.1, 146.3, 138.1,
137.0, 136.5, 136.0, 135.7, 133.8, 132.2, 131.5, 130.0, 129.9, 128.6,

128.4,126.1, 125.4, 123.6, 121.4, 28.6. FT-IR: v (cm™*) 3057, 2999, 2760, 2163, 1602, 1489, 1431,
1353. HRMS [ESI] calcd for C24H17NO2SNa [M+Na]* 406.0872, found 406.0868.

~

30: 29.8 mg, 31%, Z/E>20:1, yellow oil. Purification by flash
column  chromatography  on  silica  gel  (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400
MHz, CDCl3) 8 7.99 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.0 Hz,
3H), 7.73 (d, J = 8.0 Hz, 1H), 7.69 (s, 1H), 7.55-7.50 (m, 2H),
7.46-7.40 (m, 1H), 7.36-7.30 (m, 2H), 7.27-7.23 (m, 2H), 2.62
(s, 3H), 1.35 (s, 12H); 13C NMR (100 MHz, CDCls) § 200.1,
166.7, 153.3, 143.1, 137.5, 136.7, 136.1, 135.9, 135.2, 134.9,
134.5, 131.8, 131.5, 129.6, 128.0, 127.3, 125.9, 125.2, 123.6,

121.4, 83.8, 29.0, 24.9. FT-IR: v (cm™) 3062, 3033, 2977, 1937, 1680, 1562, 1508. HRMS [ESI]
calcd for Co9H2sBNO3SNa [M+Na]* 504.1775, found 504.1779.

3h: 314 mg, 38%, Z/E>20:1, white solid, m.p. 125-126 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). 'H NMR (400 MHz,
CDCl3) 6 7.99 (d,J=8.0Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.70 (d, J
= 7.6 Hz, 1H), 7.62 (s, 1H), 7.44-7.33 (m, 5H), 7.32-7.25 (m, 2H),
7.24-7.18 (m, 2H), 2.59 (s, 3H), 1.30 (s, 9H); **C NMR (100 MHz,
CDCl3) $200.3,167.2,153.3,151.3,137.7, 137.3, 136.9, 136.1, 135.2,
134.3,131.7, 131.6, 129.4, 127.8, 127.6, 125.8, 125.4, 125.1, 123.5,

121.4, 34.6, 31.3, 29.1. FT-IR: v (cm™) 3086, 3057, 3025, 2920, 2856, 1679, 1508, 1356. HRMS
[ESI] calcd for C27H2sNOSNa [M+Na]* 434.1549, found 434.1555.

3i: 314 mg, 32%, Z/E>20:1, white solid, m.p. 137-138 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). 'H NMR (400 MHz,
CDCls) 6 8.08-7.99 (m, 3H), 7.87 (d, J = 7.6 Hz, 1H), 7.77 (s, 1H),
7.73(d,J=7.6 Hz, 1H), 7.61 (d, J = 8.0 Hz, 2H), 7.45 (t, J = 6.8 Hz,
1H), 7.40-7.32 (m, 2H), 7.31-7.23 (m, 2H), 3.93 (s, 3H), 2.65 (s, 3H);
13C NMR (100 MHz, CDCl3) § 199.8, 166.9, 166.2, 153.1, 144.7,
137.4,137.1, 136.6, 136.0, 134.0, 132.1, 131.6, 129.9, 129.7, 129.6,

128.3,128.0, 126.0, 125.4, 123.6, 121.4, 52.1, 28.7. FT-IR: v (cm™) 3059, 3031, 2949, 2849, 1672,
1509, 1431. HRMS [ESI] calcd for CasH1sNO3sSNa [M+Na]* 436.0978, found 436.0985.
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Purification by flash column chromatography on silica gel (eluent:
Acetone /Petroleum ether = 1/50). *H NMR (400 MHz, CDCls) & 8.02
(d, J=8.0 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.74 (s, 1H), 7.72 (d, J
= 8.0 Hz, 1H), 7.70-7.65 (m, 4H), 7.48-7.26 (m, 5H), 2.65 (s, 3H);
13C NMR (100 MHz, CDCls) § 199.8, 166.1, 153.1, 143.9, 137.7,
137.1, 136.5, 136.0, 133.7, 132.2, 131.6, 130.0, 128.4, 128.4, 126.1,
125.4,125.4 (q, Jcr = 3.7 Hz), 124.2 (g, Jc-r = 270.3 Hz), 123.6, 121.4, 28.7; 1°F NMR (376 MHz,
CDCl3) 6 -62.5 (s, CF3). FT-IR: v (cm) 3057, 2955, 2922, 2852, 1680, 1595, 1562, 1354, 1251.
HRMS [ESI] calcd for C20H21NOSNa [M+Na]* 446.0797, found 446.0798.

Q 3j: 65.0 mg, 77%, Z/E>20:1, white solid, m.p. 119-120 °C.

3k: 49.2 mg, 56%, Z/E>20:1, yellow solid, m.p. 109-110 °C.
Purification by flash column chromatography on silica gel (eluent:
S__N Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz,

O CDCl3) 5 8.03 (d, J = 8.0 Hz, 1H), 7.86 (d, J = 7.2 Hz, 1H), 7.72 (d,
N 3=7.6 Hz, 1H), 7.69 (s, 1H), 7.61-7.55 (M, 2H), 7.48-7.41 (m, 1H),
.o O 5 7.39-7.28 (m, 3H), 7.27-7.20 (m, 3H), 2.64 (s, 3H); *C NMR (100

MHz, CDCly) 199.9, 166.4, 153.1, 149.1 (d, Jo.r = 1.8 Hz), 139.0,
137.2, 136.6, 136.5, 136.0, 133.6, 132.1, 131.6, 129.9, 129.5, 128.2, 126.0, 125.3, 123.6, 121.4,
120.9, 1205 (q, Jer = 255.7 Hz), 28.7; 19F NMR (376 MHz, CDCl3) 5 -57.7 (s, OCFs). FT-IR: v
(cm-1) 3021, 3000, 2957, 2922, 1912, 1561, 1507, 1434. HRMS [ESI] calcd for CasH1sFsNO:SNa
[M+Na]* 462.0746, found 462.0737.

3l: 40.1 mg, 54%, Z/E>20:1, yellow solid, m.p. 133-134 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz,

SN CDCl3) § 7.98 (d, J = 8.4 Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.69 (d, J

N O = 8.0 Hz, 1H), 7.60 (s, 1H), 7.43-7.36 (m, 3H), 7.33-7.25 (m, 2H),

O 7.23-7.19 (m, 2H), 7.15 (d, J = 8.0 Hz, 2H), 2.59 (s, 3H), 2.34 (s, 3H);
0 13C NMR (100 MHz, CDCl3) 5 200.3, 167.2, 153.3, 138.2, 137.6, 137.5,

136.9, 136.1, 135.2, 134.3, 131.8, 131.6, 129.5, 129.1, 127.9, 127.8, 125.9, 125.1, 123.5, 121.4,
29.1,21.3. FT-IR: v (cm™) 3199, 3058, 3028, 2976, 2854, 2160, 1899, 1510. HRMS [ESI] calcd for
C24H1gNOSNa [M+Na]* 392.1080, found 392.1087.

3m: 35.4 mg, 43%, Z/E=14/1, yellow oil. Purification by flash

Q column chromatography on silica gel (eluent:

S N Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz,
~

CDCl3) & 8.08 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H), 7.78
(s, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.68-7.55 (m, 6H), 7.50-7.42 (m,
3H), 7.41-7.32 (m, 3H), 7.31-7.24 (m, 2H), 2.66 (s, 3H); 13C NMR
(100 MHz, CDCls) & 200.1, 167.0, 153.3, 141.1, 140.8, 139.3,
137.5, 136.8, 136.1, 135.2, 134.8, 131.9, 131.6, 129.6, 128.8,
128.4, 127.9, 127.4, 127.2, 127.1, 125.9, 125.2, 123.6, 121.4, 29.0. FT-IR: v (cm™) 3057, 3028,
2959, 2921, 2850, 1677, 1594. HRMS [ESI] calcd for CasHaNOSNa [M+Na]* 454.1236, found
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454.1226.

3n: 36.2 mg, 47%, Z/IE>20:1, white solid, m.p. 117-118 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/Petroleum ether = 1/50). *H NMR (400 MHz, CDCls) § 8.02
(d, J=8.0Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H),
7.60 (s, 1H), 7.49-7.41 (m, 3H), 7.36-7.27 (m, 2H), 7.23 (d, J = 4.0 Hz,
2H), 6.93-6.88 (m, 2H), 3.83 (s, 3H), 2.63 (s, 3H); 3C NMR (100 MHz,
CDCls) 6 200.3, 167.4, 159.8, 153.3, 137.6, 136.9, 136.1, 134.8, 133.5,
133.0, 131.8, 131.6, 129.5, 129.3, 127.7, 125.9, 125.1, 123.5, 121.4,

113.9, 55.4, 29.1. FT-IR: v (cm'*) 3064, 3030, 2934, 2161, 1672, 1605, 1560. HRMS [ESI] calcd
for C2sH1sNO3sSNa [M+Na]* 408.1029, found 408.1036.

=
g

30: 55.3 mg, 71%, Z/E>20:1, white solid, m.p. 133-134 °C. Purification by
flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/5/25). *H NMR (400 MHz, CDCls3) &
7.93-7.86 (m, 2H), 7.69-7.61 (m, 2H), 7.50-7.42 (m, 5H), 7.41-7.32 (m, 3H),
7.30-7.24 (m, 1H), 2.61 (s, 3H); 1*C NMR (100 MHz, CDCl3) 6 199.7, 165.8,
152.9, 140.3, 139.2, 137.5, 136.3, 135.9, 134.0, 133.6, 132.1, 131.8, 131.7,
129.8,129.4, 128.5, 127.0, 125.8, 125.1, 123.6, 121.1, 28.7. FT-IR: v (cm

1) 3054, 2987, 2923, 1951, 1723, 1618, 1564. HRMS [ESI] calcd for C23H1sCINOSNa [M+Na]*
412.0533, found 412.0523.

o

3p: 58.5 mg, 75%, Z/E>20:1, white solid, m.p. 126-127 °C. Purification by
flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz, CDCl3) §
8.00 (d, J=8.4 Hz, 1H), 7.83 (d, J = 7.6 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H),
7.66 (s, 1H), 7.53 (s, 1H), 7.46-7.38 (m, 2H), 7.37-7.20 (m, 6H), 2.62 (s,
3H); 3C NMR (100 MHz, CDCls) 6 200.0, 166.2, 153.2, 142.2, 137.2,
136.8, 136.6, 136.0, 134.3, 133.7, 132.1, 131.6, 129.9, 129.6, 128.2, 128.2,
128.1, 126.3, 126.0, 125.3, 123.6, 121.4, 28.8. FT-IR: v (cm™) 3057, 3025,

2920, 1944, 1879, 1675, 1592, 1453. HRMS [ESI] calcd for C23sH1sCINOSNa [M+Na]* 412.0533,

found 412.0524.

3Q: 23.1 mg, 30%, Z/E=12:1, white solid, m.p. 143-144 °C. Purification by
flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/5/25). *H NMR (400 MHz, CDCls) §
7.88 (d, J=8.0 Hz, 1H), 7.80 (d, J = 7.6 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H),
7.51 (dd, J=7.6, 1.6 Hz, 1H), 7.46 (s, 1H), 7.40-7.24 (m, 6H), 7.08-7.02
(m, 1H), 6.91 (d, J = 8.4 Hz, 1H), 3.59 (s, 3H), 2.59 (s, 3H); 3C NMR (100
MHz, CDCls) & 200.3, 167.8, 157.5, 153.1, 137.9, 136.8, 136.7, 136.0,
133.5,131.7, 131.6, 131.1, 130.7, 129.8, 129.3, 127.8, 125.5, 124.7, 123.3,

121.2,120.9, 111.6, 55.7, 29.2. FT-IR: v (cm™) 3052, 2921, 2836, 1673, 1593, 1561, 1490, 1459.
HRMS [ESI] calcd for C24H19NO2SNa [M+Na]* 408.1029, found 408.1020.
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3r: 40.9 mg, 54%, Z/E=10:1, yellow solid, m.p. 114-115 °C.
Purification by flash column chromatography on silica gel (eluent:
eluent: Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400
MHz, CDCls) 6 8.01 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 7.2 Hz, 1H),
7.72(d, J=7.6 Hz, 1H), 7.69-7.66 (m, 2H), 7.56-7.40 (m, 3H), 7.39-
7.30 (m, 3H), 7.30-7.18 (m, 2H), 3.05 (s, 1H), 2.64 (s, 3H); 3C NMR
(100 MHz, CDCls3) § 200.0, 166.4, 153.2, 140.6, 137.3, 136.7, 136.4,
136.1, 134.1, 132.0, 131.8, 131.7, 131.6, 129.8, 128.6, 128.5, 128.1, 126.0, 125.3, 123.6, 122.3,
121.4, 83.6, 77.2, 28.8. FT-IR: v (cm™) 3288, 3059, 3026, 2954, 2922, 2105, 1676, 1593, 1562,
1433, 1354. HRMS [ESI] calcd for C2sH17NOSNa [M+Na]* 402.0923, found 402.0910.

3s: 47.8 mg, 58%, Z/E=14:1, yellow solid, m.p. 119-120 °C.

Purification by flash column chromatography on silica gel (eluent:

SN eluent: Acetone/Petroleum ether = 1/25). *H NMR (400 MHz,

’ O CDCls) § 8.12 (s, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 8.0

O N A Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.65-7.59 (m, 2H), 7.44-7.36

j/ O (m, 1H), 7.35-7.19 (m, 5H), 7.17-7.11 (m, 1H), 2.60 (s, 3H), 2.05

o (s, 3H); 3C NMR (100 MHz, CDCl3) § 200.1, 168.5, 167.2, 152.7,

140.7, 138.5, 137.4, 136.6, 135.9, 135.8, 134.5, 132.0, 131.4, 129.7, 129.2, 128.1, 126.0, 125.2,

123.3,123.2,121.5,119.9, 118.9, 28.9, 24.5. FT-IR: v (cm™) 3264, 3205, 3136, 3059, 2957, 2851,

1941, 1673, 1586, 1455. HRMS [ESI] calcd for CasH2oN20,SNa [M+Na]* 435.1138, found
435.1148.

3t: 36.4 mg, 45%, Z/E>20:1, yellow solid, m.p. 113-114 °C. Purification
Q by flash column chromatography on silica gel (eluent: eluent:
d N Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz, CDCls)

88.02 (d, J=8.0 Hz, 1H), 7.84 (dd, J = 8.0, 1.2 Hz, 1H), 7.74-7.70 (m,
1H), 7.64 (s, 1H), 7.52 (d, J = 2.0 Hz, 1H), 7.47-7.41 (m, 1H), 7.37-7.19
(m, 6H), 2.64 (s, 3H), 2.39 (s, 3H); *C NMR (100 MHz, CDCl3) § 200.0,
166.5, 153.2, 139.6, 137.3, 136.6, 136.1, 136.0, 135.8, 134.4, 133.8,
132.0, 131.6, 130.8, 129.8, 128.5, 128.1, 126.3, 126.0, 125.3, 123.6,
121.4, 28.9, 19.9. FT-IR: v (cm™) 3051, 2999, 2921, 1954, 1841, 1673, 1486, 1429. HRMS [ESI]
calcd for Co4H1sCINOSNa [M+Na]* 426.0690, found 426.0680.

3u: 49.9 mg, 61%, Z/E>20:1, white solid, m.p. 147-148 °C. Purification
by flash column chromatography on silica gel (eluent: eluent:
Acetone/DCM/Petroleum ether = 2/50/250). 'H NMR (400 MHz,
CDCls) 6 8.03 (d, J = 8.0 Hz, 1H), 7.90 (dd, J = 8.0, 1.2 Hz, 1H), 7.71
(dd, J=8.0, 0.4 Hz, 1H), 7.68 (s, 1H), 7.49-7.28 (m, 4H), 7.26-7.18 (m,
3H), 2.65 (s, 3H); 1*C NMR (100 MHz, CDCls) § 199.7, 165.3, 153.0,
152.3 (dd, Jc.r = 9.8, 4.3 Hz), 149.8 (dd, Jcr = 10.1, 4.3 Hz), 137.9,
136.8, 136.2, 135.9, 132.3, 131.9 (d, Jc.r = 1.8 Hz), 131.5, 130.2, 128.6,
126.2, 125.6, 123.6, 121.4, 112.4 (d, Jc-r = 22.1 Hz), 112.4 (d, Jc-r = 10.2 Hz), 28.5; *F NMR (376
MHz, CDCls) 8 -134.49 (d, J = 19.9 Hz), -161.02 (t, J = 20.3 Hz). FT-IR: v (cm™) 3064, 2923, 2852,
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1953, 1884, 1675, 1561, 1481, 1356. HRMS [ESI] calcd for C23H14FsNOSNa [M+Na]* 432.0640,
found 432.0629.

3v: 495 mg, 61%, Z/E=17:1, white solid, m.p. 135-136 °C.

Q Purification by flash column chromatography on silica gel (eluent:

d X Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz,
~

X 7.76 (d, J = 8.0 Hz, 1H), 7.68 (dd, J = 8.4, 1.6 Hz, 1H), 7.51-7.43 (m,

O 3H), 7.40-7.27 (m, 4H), 2.65 (s, 3H); 3C NMR (100 MHz, CDCls) &

200.1, 167.0, 153.3, 137.8, 137.5, 136.8, 136.2, 135.8, 135.2, 133.4,

133.2, 131.9, 131.6, 129.7, 128.4, 128.0, 128.0, 127.6, 127.4, 126.3, 126.2, 125.9, 125.8, 125.2,

123.6, 121.4, 29.0. FT-IR: v (cm™*) 3054, 3032, 2956, 2921, 1980, 1791, 1679, 1452, 1355. HRMS
[ESI] calcd for C27H19NOSNa [M+Na]* 428.1080, found 428.1070.

O CDCl3) § 8.04 (d, J = 8.4 Hz, 1H), 7.98 (s, 1H), 7.88-7.79 (m, 5H),
0

by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz, CDCls)

S__N
O O 5 8.08 (d, J = 8.0 Hz, 1H), 7.94-7.86 (m, 3H), 7.79 (d, J = 8.0 Hz, 1H),
X 7.75 (dd, J = 6.8, 0.8 Hz, 1H), 7.65 (dd, J = 8.0, 0.8 Hz, 1H), 7.67-7.62

0

Q 3w: 58.0 mg, 72%, Z/E>20:1, white solid, m.p. 135-136 °C. Purification

(m, 1H), 7.54-7.39 (m, 6H), 7.36-7.30 (m, 1H), 7.28-7.22 (m, 1H), 2.60
(s, 3H); 3C NMR (100 MHz, CDCl3) 5 199.8, 167.2, 153.2, 139.1, 138.9,
137.6, 136.8, 135.9, 134.0, 133.8, 132.2, 132.0, 131.6, 129.6, 128.8, 128.3, 128.1, 127.7, 126.4,
126.0, 125.9, 125.8, 125.5, 125.0, 123.6, 121.2, 28.7. FT-IR: v (cm™) 3057, 3005, 2922, 2852, 1947,
1678, 1505, 1477. HRMS [ESI] calcd for C27H1sNOSNa [M+Na]* 428.1080, found 428.1070.

3x: 49.2 mg, 54%, Z/E>20:1, yellow solid, m.p. 112-113 °C.
Purification by flash column chromatography on silica gel (eluent:
eluent: Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400
MHz, CDCl3) & 8.78-8.68 (m, 2H), 8.13 (d, J = 7.6 Hz, 1H), 8.08 (s,
1H), 8.04-7.98 (m, 1H), 7.94-7.88 (m, 1H), 7.79 (d, J = 8.0 Hz, 1H),
7.74-7.43 (m, 9H), 7.36-7.29 (m, 1H), 7.28-7.22 (m, 1H), 2.62 (s, 3H);
13C NMR (100 MHz, CDCls) & 199.9, 167.0, 153.2, 138.8, 137.9,
137.7, 136.8, 135.9, 134.2, 132.0, 131.6, 131.2, 130.7, 129.6, 129.1,
128.6, 128.2, 127.0, 126.9, 126.8, 126.5, 125.8, 125.1, 123.5, 122.9, 122.6, 121.2, 28.7. FT-IR: v
(cm1) 3027, 2956, 2922, 1955, 1677, 1562, 1491, 1450, 1354. HRMS [EI] calcd for C3:H21NOS
[M]* 455.1344, found 455.1347.
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Purification by flash column chromatography on silica gel (eluent:
S__N eluent: Acetone/Petroleum ether = 1/60). *H NMR (400 MHz,
O CDCl3) 6 8.21 (d, J = 1.6 Hz, 1H), 8.05-7.97 (m, 2H), 7.78-7.70 (m,

Q 3y: 43.7 mg, 46%, Z/E=16:1, yellow solid, m.p. 217-218 °C.

X 2H), 7.67 (s, 1H), 7.59 (dd, J = 8.4, 1.6 Hz, 1H), 7.46-7.27 (m, 6H),

O 7.26-7.12 (m, 3H), 4.34 (q, J = 7.2 Hz, 2H), 2.61 (s, 3H), 1.40 (t, J

/N © = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCls) § 200.6, 168.0, 153.4,
O 140.4,140.0, 137.8, 137.1, 136.2, 136.2, 133.5, 131.7, 131.6, 129.4,
127.6,126.1, 125.8, 125.8, 125.1, 123.6, 123.1, 123.1, 121.4, 120.7,

120.3, 119.0, 108.6, 108.3, 37.7, 29.3, 13.9. FT-IR: v (cm-1) 3062, 2905, 2822, 2810, 1966, 1889,
1770, 1694, 1590. HRMS [EI] calcd for C31H24N20S [M]* 472.1609, found 472.1613.

3z: 65.9 mg, 74%, Z/E=12:1, white solid, m.p. 126-127 °C.
Purification by flash column chromatography on silica gel (eluent:
eluent: Acetone/DCM/Petroleum ether = 2/50/250). *H NMR
(400 MHz, CDCls) & 8.05 (d, J = 8.0 Hz, 1H), 7.98-7.91 (m, 2H),
7.86-7.83 (m, 1H), 7.82 (s, 1H), 7.77 (d, J = 1.2 Hz, 1H), 7.76-
7.73 (m, 1H), 7.59-7.54 (m, 2H), 7.49-7.42 (m, 2H), 7.39-7.20 (m,
5H), 2.65 (s, 3H); *C NMR (100 MHz, CDCls) & 200.1, 167.0,
156.8, 156.4, 153.3, 139.8, 137.4, 136.8, 136.2, 136.0, 134.9,
132.0, 131.6, 129.8, 128.1, 127.3, 126.0, 125.3, 124.3, 124.0, 123.6, 123.0, 122.8, 121.5, 120.8,
120.4, 111.7, 111.4, 28.9. FT-IR: v (cm) 3059, 2955, 2922, 2852, 1946, 1789, 1676, 1594, 1493.
HRMS [ESI] calcd for C2sH1sNO>SNa [M+Na]* 468.1029, found 468.1030.

3aa: 47.8 mg, 66%, Z/E=11:1, yellow solid, m.p. 106-107 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 2/5/25). 'H NMR (400 MHz, CDCls) &

SN 8.08 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.79 (s, 1H), 7.74 (d, J =
SEN 8.0 Hz, 1H), 7.52-7.44 (m, 1H), 7.40-7.27 (m, 3H), 7.25-7.06 (m, 3H), 7.04-
\_d 6.95 (m, 1H), 2.66 (s, 3H); 3C NMR (100 MHz, CDCls) & 200.1, 165.7,
0 153.1, 143.3, 137.3, 136.2, 136.0, 132.9, 131.8, 131.6, 129.7, 129.0, 127.9,

127.6,126.8, 126.0, 125.8, 125.4, 123.6, 121.5, 29.0. FT-IR: v (cm'!) 3111, 3036, 2919, 2034, 1906,
1789, 1594, 1496. HRMS [ESI] calcd for CoiH1sNOS;Na [M+Na]* 384.0487, found 384.0494.

by flash column chromatography on silica gel (eluent: eluent:

Acetone/DCM/Petroleum ether = 2/5/25). *H NMR (400 MHz, CDCls) §

8.06 (d, J=8.4 Hz, 1H), 7.82 (d, J= 7.2 Hz, 1H), 7.78 (s, 1H), 7.73 (d, J =

XN 8.0 Hz, 1H), 7.50-7.43 (m, 1H), 7.41-7.27 (m, 5H), 7.26-7.17 (m, 2H), 2.65

(s, 3H); 1*C NMR (100 MHz, CDCls) 8 200.2, 166.6, 153.2, 141.0, 137.3,

0 136.5, 136.0, 133.6, 131.8, 131.7, 130.0, 129.7, 127.8, 126.5, 125.9, 125.8,

125.2,123.8, 123.5, 121.4, 29.0. FT-IR: v (cm™) 3111, 3057, 2960, 2922, 1994, 1916, 1886, 1675,
1523. HRMS [ESI] calcd for C21H1sNOS;Na [M+Na]* 384.0487, found 384.0494.

Q 3ab: 38.3 mg, 53%, Z/E=14:1, yellow solid, m.p. 105-106 °C. Purification

S__N

<
S
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3ac: 48.5 mg, 68%, Z/E>20:1, yellow solid, m.p. 130-131 °C. Purification
by flash column chromatography on silica gel (Acetone/Petroleum ether =
1/25). *H NMR (400 MHz, CDCls) & 8.83 (s, 1H), 8.57 (d, J = 4.0 Hz, 1H),
7.98 (d, J=8.0 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H), 7.85-7.80 (m, 1H), 7.76-
7.67 (m, 2H), 7.47-7.36 (m, 2H), 7.35-7.24 (m, 4H), 2.63 (s, 3H); 3C NMR
(100 MHz, CDCl3) 6 200.0, 165.8, 153.0, 149.1, 149.1, 137.6, 137.1, 136.4,
136.3, 135.9, 135.6, 132.2, 131.9, 131.6, 130.0, 128.5, 126.1, 125.4, 123.5,
123.1, 121.4, 28.6. FT-IR: v (cm™*) 3065, 3019, 2920, 2526, 1965, 1801, 1673, 1581, 1499. HRMS
[ESI] calcd for C22H17N20S [M+H]* 357.1056, found 357.1049.

3ad: 15.8 mg, 22%, Z/E>20:1, white solid, m.p. 133-134 °C. Purification
by flash column chromatography on silica gel (eluent: eluent:
Acetone/DCM/Petroleum ether = 2/50/250). *H NMR (400 MHz, CDCl3) §
8.08-8.05 (m, 1H), 7.73-7.70 (m, 2H), 7.48-7.42 (m, 1H), 7.35 (s, 1H), 7.34-
7.29 (m, 1H), 7.21-7.16 (m, 1H), 7.13-7.05 (m, 2H), 5.79-5.74 (m, 1H), 2.62
(s, 3H), 2.50-2.43 (m, 2H), 2.18-2.11 (m, 2H), 1.84-1.76 (m, 2H), 1.69-1.62
(m, 2H); $3C NMR (100 MHz, CDCls) § 200.6, 167.1, 153.1, 137.2, 137.1,
136.6, 136.4, 136.1, 131.5, 131.4, 130.3, 129.8, 129.3, 127.2, 125.7, 124.9, 123.3, 121.4, 29.3, 26.2,
26.1, 22.8, 22.0. FT-IR: v (cm™) 3056, 2925, 2855, 1670, 1594, 1475, 1382, 1309. HRMS [ESI]
calcd for Co3H2:NOSNa [M+Na]* 382.1236, found 382.1226.

3ae: 36.8 mg, 33%, Z/E=15:1, white solid, m.p.
117-118 °C. Purification by flash column

S__N chromatography on silica gel (eluent:

H O Acetone/DCM/Petroleum ether = 1/50/250). *H
/”/N X NMR (400 MHz, CDCl3) 6 7.93 (d, J = 8.0 Hz,
o] o 1H),7.81(d,J=7.6 Hz, 1H), 7.68 (d, J = 8.0 Hz,

1H), 7.64-7.37 (m, 5H), 7.36-7.27 (m, 3H), 7.26-
7.15 (m, 5H), 7.11 (d, J = 8.0 Hz, 2H), 3.65 (g, J = 6.8 Hz, 1H), 2.61 (s, 3H), 2.44 (d, J = 6.8 Hz,
2H), 1.89-1.77 (m, 1H), 1.55 (d, J = 7.2 Hz, 3H), 0.88 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz,
CDCl3) 6 200.0, 172.5, 166.7, 153.1, 141.1, 141.0, 138.2, 138.1, 137.4, 136.7, 136.1, 136.0, 134.6,
131.9, 131.5, 129.8, 129.6, 129.0, 128.0, 127.4, 125.9, 125.2, 124.0, 123.5, 121.4, 119.6, 118.9,
47.8,45.0,30.2, 28.9, 22.4, 18.6. FT-IR: v (cm™) 3293, 3059, 2953, 1768, 1677, 1510, 1455, 1355,
1299. HRMS [EI] calcd for C3sH3aN20,S [M]* 558.2341, found 558.2340.

3af: 61.8 mg, 46%, Z/E=10:1, white
solid, m.p. 108-109 °C. Purification
by flash column chromatography on
silica gel (eluent:
Acetone/DCM/Petroleum  ether =
1/50/250). 'H NMR (400 MHz,
CDCl3) 6 7.99 (d, J = 8.0 Hz, 1H),
7.84 (d,J=7.6 Hz, 1H), 7.81-7.75 (m,
2H), 7.74-7.68 (m, 3H), 7.65 (s, 1H),
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7.58-7.51 (m, 2H), 7.48-7.40 (m, 3H), 7.37-7.19 (m, 4H), 7.04-6.96 (M, 4H), 2.63 (s, 3H), 1.84 (s,
6H); 1°C NMR (100 MHz, CDCls) § 200.0, 194.2, 172.3, 166.6, 159.6, 153.1, 150.3, 138.5, 138.4,
137.2, 136.7, 136.3, 136.1, 136.0, 133.9, 132.2, 132.0, 131.6, 131.2, 130.7, 129.8, 129.3, 128.6,
128.1, 126.0, 125.3, 123.5, 121.4, 121.1, 117.4, 79.5, 28.8, 25.5. FT-IR: v (cm'™) 3060, 2994, 2922,
1754, 1678, 1503, 1355, 1302. HRMS [EI] calcd for CaoH30CINOsS [M]* 671.1533, found 671.1532.

3ag: 32.7 mg, 23%, Z/E=18:1, yellow solid, m.p. 161-

9 162 °C. Purification by flash column chromatography
on silica gel (eluent: Acetone/DCM//Petroleum ether

| = 1/50/250). *H NMR (400 MHz, CDCls) § 7.94 (d, J

N =8.4 Hz, 1H), 7.81 (d, J = 7.2 Hz, 1H), 7.72-7.62 (m,

o) 3H), 7.61-7.55 (m, 2H), 7.51-7.37 (m, 5H), 7.36-7.27

(m, 3H), 7.25-7.14 (m, 3H), 6.93 (d, J = 2.0 Hz, 1H),

6.87 (d, J =8.8 Hz, 1H), 6.68 (dd, J = 8.8, 2.4 Hz, 1H),

Cl 3.78-3.75 (M, 5H), 2.60 (s, 3H), 2.41 (s, 3H); *C NMR

(100 MHz, CDCls) § 200.0, 168.3, 168.2, 166.7, 156.4, 153.1, 141.2, 139.5, 137.7, 137.3, 136.7,

136.6, 136.3, 136.0, 134.4, 133.6, 132.0, 131.5, 131.2, 130.9, 130.2, 129.7, 129.2, 129.1, 128.0,

126.0, 125.2, 124.4, 1235, 121.4, 120.1, 119.5, 115.2, 112.6, 112.4, 100.7, 55.8, 33.3, 28.8, 13.4.

FT-IR: v (cm™) 3300, 3060, 2956, 2922, 1675, 1588, 1476, 1400, 1355. HRMS [EI] calcd for
CazH32CIN304S [M]* 709.1802, found 709.1798.

3ah: 34.2 mg, 26%, Z/E=10:1, white solid, m.p.

Q 110-111 °C. Purification by flash column

N S chromatography  on  silica gel (eluent:

O Acetone/Petroleum ether = 1/50). *H NMR (400

o) H O X MHz, CDCls) 6 8.07-7.95 (m, 5H), 7.87 (d,J=7.6

o Hz, 1H), 7.77 (s, 1H), 7.72 (d, J = 7.6 Hz, 1H),

W © 7.60 (d, J = 8.4 Hz, 2H), 7.55-7.49 (m, 1H), 7.48-

H © 0 7.22 (m, 7H), 5.50-5.43 (m, 1H), 5.15-5.08 (m,

o 1H), 4.41 (d, J = 6.4 Hz, 2H), 3.01-2.85 (m, 2H),

2.64 (s, 3H), 2.65-2.54 (m, 3H), 2.43-2.35 (m, 1H);

13C NMR (100 MHz, CDCl3) § 199.8, 176.2, 166.1,

165.9, 153.1, 145.3, 137.7, 137.1, 136.5, 136.0, 133.8, 133.4, 132.2, 131.6, 130.0, 129.8, 129.7,

129.4,128.8,128.5,128.4,128.2,126.1, 125.4, 123.6,121.4,84.1, 77.5,64.5,51.8, 40.6, 38.4, 35.8,

28.7. FT-IR: v (cm™) 3061, 2953, 2895, 1769, 1713, 1604, 1492, 1357, 1313. HRMS [ESI] calcd
for C39H31NO7SNa [M+Na]* 680.1713, found 680.1717.

4a:59.2 mg, 76%, Z/E>20:1, white solid, m.p. 141-142 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). 'H NMR (400 MHz,
CDCl3) 6 8.03 (d, J = 8.0 Hz, 1H), 7.79-7.74 (m, 2H), 7.58 (s, 1H),
7.55-7.50 (m, 2H), 7.49-7.42 (m, 1H), 7.41-7.30 (m, 4H), 7.24-7.16 (m,
2H), 2.61 (s, 3H); **C NMR (100 MHz, CDCls)  198.9, 166.5, 153.3,
140.0, 138.8, 136.0, 136.0, 135.1, 133.7, 133.6, 132.8, 131.7, 129.5,
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128.5,128.0, 126.1, 125.4, 123.6, 121.5, 29.1. FT-IR: v (cm'®) 3058, 2921, 1846, 1686, 1589, 1455,
1352. HRMS [ESI] calcd for C23H1sCINOSNa [M+Na]* 412.0533, found 412.0538.

4b: 55.7 mg, 75%, Z/E=12:1, white solid, m.p. 133-134 °C. Purification
by flash column chromatography on silica gel (eluent:

S__N E Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz,
CDCl3) 6 8.01 (d, J=8.4 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.57 (s, 1H),

X 7.54-7.42 (m, 4H), 7.41-7.29 (m, 4H), 7.26-7.20 (m, 1H), 7.00-6.93 (m,

O 1H), 2.61 (s, 3H); *3C NMR (100 MHz, CDCls) 5 198.9, 166.7, 161.8

O (d,Jer=2479Hz), 153.2, 140.1, 139.1 (d, Jr = 5.8 Hz), 135.9 (d, Je.

F=25.7 Hz), 133.8, 133.4 (d, Jc-r = 7.7 Hz), 132.7 (d, Jc-r = 3.5 Hz), 130.1, 128.5, 128.4, 128.0,
126.0, 125.3, 123.6, 121.4, 118.9 (d, Jc-r = 21.0 Hz), 116.3 (d, Jc-r = 22.3 Hz), 29.0; *F NMR (376
MHz, CDCls) § -112.4. FT-IR: v (cm™) 3192, 3052, 3002, 1887, 1687, 1572, 1455. HRMS [ESI]
calcd for Co3Hi16FNOSNa [M+Na]* 396.0829, found 396.0819.

4c: 49.1 mg, 58%, Z/E=7:1, white solid, m.p. 113-114 °C. Purification by
flash column chromatography  on silica  gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). 'H NMR (400 MHz, CDCls)
8 7.99-7.95 (m, 1H), 7.83 (d, J= 8.0 Hz, 1H), 7.77-7.73 (m, 1H), 7.62 (s,
1H), 7.60-7.53 (m, 4H), 7.48-7.31 (m, 5H), 2.62 (s, 3H); '*C NMR (100
MHz, CDCls) 6 199.7, 165.8, 153.1, 140.5, 139.8, 137.2, 136.9, 135.9,
132.8 (q, Jcr = 32.6 Hz), 132.7, 129.3, 128.7, 128.6 (q, Jcr = 3.6 Hz),
128.5,128.1, 126.1, 125.4, 124.4 (q, Jcr = 3.6 Hz), 123.6, 123.2 (q, Jcr = 271.4 Hz), 121.3, 29.3;
F NMR (376 MHz, CDCl3) 8 -63.4. FT-IR: v (cm™) 3123, 3082, 3030, 1804, 1681, 1574, 1493,
1444, 1353. HRMS [ESI] caled for C24H16F3NOSNa [M+Na]* 446.0797, found 446.0785.

4d: 47.0 mg, 64%, Z/E>20:1, white solid, m.p. 126-127 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)

S__N
O 58.04 (d,J = 8.4 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.66 (s, 1H), 7.62 (s,
X 1H), 7.56-7.50 (m, 2H), 7.49-7.41 (m, 1H), 7.40-7.30 (m, 4H), 7.17-7.12
5 (m, 1H), 7.09-7.04 (m, 1H), 2.63 (s, 3H), 2.36 (s, 3H); 13C NMR (100

MHz, CDCls) & 200.4, 167.2, 153.3, 140.4, 137.9, 137.5, 136.1, 135.3,
134.9, 133.8, 132.6, 131.5, 130.2, 128.4, 128.2, 128.0, 125.9, 125.1, 123.5, 121.4, 29.1, 21.2. FT-
IR: v (cm™) 3049, 3031, 2989, 2958, 1827, 1795, 1683, 1555, 1468, 1353. HRMS [ESI] calcd for
Ca4H1sNOSNa [M+Na]* 392.1080, found 392.1083.

by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)
6793 (d,J=8.4Hz 1H), 7.68 (d, J = 7.6 Hz, 1H), 7.65-7.57 (m, 3H),
7.47-7.26 (m, 8H), 2.48 (s, 3H), 2.33 (s, 3H); 3C NMR (100 MHz,
CDCls) 6 200.7, 165.8, 152.8, 140.6, 139.3, 138.1, 136.0, 135.8, 135.4,
135.4, 133.7, 128.6, 128.3, 128.1, 127.9, 126.7, 125.8, 125.1, 123.6,

Q 4e: 42.2 mg, 57%, Z/E>20:1, yellow solid, m.p. 114-115 °C. Purification
NS
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121.1, 29.1, 20.5. FT-IR: v (cm™) 3023, 2946, 2921, 1948, 1797, 1677, 1589, 1492, 1427. HRMS
[ESI] calcd for C2sH19NOSNa [M+Na]* 392.1080, found 392.1081.

4f. 47.3 mg, 64%, Z/E>20:1, white solid, m.p. 143-144 °C. Purification by
flash column chromatography on silica gel (eluent: Acetone/Petroleum
ether = 1/50). *H NMR (400 MHz, CDCls) 4 8.01 (d, J = 8.0 Hz, 1H), 7.76-
7.70 (m, 2H), 7.67 (s, 1H), 7.58-7.51 (m, 2H), 7.47-7.28 (m, 5H), 7.17-
7.09 (m, 2H), 2.60 (s, 3H), 2.15 (s, 3H); *3C NMR (100 MHz, CDCls) &
199.5,167.0,153.2, 142.6, 140.4, 137.1, 136.1, 135.9, 134.8, 134.7, 132.3,
123.0, 128.6, 128.4, 128.1, 128.0, 125.8, 125.1, 123.4, 121.3, 28.7, 21.3.
FT-IR: v (cm™) 3069, 2944, 2920, 2566, 1790, 1680, 1625, 1453, 1366. HRMS [ESI] calcd for
C24H1sNOSNa [M+Na]* 392.1080, found 392.1086.

4g: 43.1 mg, 53%, Z/E>20:1, white solid, m.p. 169-170 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)
58.32 (s, 1H), 7.98 (d, J = 8.0 Hz, 1H), 7.88-7.82 (m, 1H), 7.75 (s, 2H),
7.60 (d, J = 8.0 Hz, 1H), 7.58-7.53 (m, 3H), 7.50-7.41 (m, 2H), 7.40-
7.29 (m, 4H), 7.27-7.20 (m, 1H), 2.71 (s, 3H); 3C NMR (100 MHz,
CDCl3) 6 199.8, 167.2, 153.2, 140.5, 136.0, 135.6, 135.6, 134.8, 134.4,
133.1, 131.8, 131.1, 131.1, 128.7, 128.6, 128.4, 128.2, 128.1, 128.0, 127.1, 125.8, 125.1, 123 .4,
121.4, 28.7. FT-IR: v (cm™) 3144, 3006, 2944, 2879, 2011, 1848, 1676, 1595, 1489, 1350. HRMS
[ESI] calcd for C27H19NOSNa [M+Na]* 428.1080, found 428.1070.

4h: 46.5 mg, 60%, Z/E=5:1, yellow oil. Purification by flash column

Q chromatography on silica gel (eluent: Acetone/DCM/Petroleum ether
SN o = 1/50/250). *H NMR (400 MHz, CDCls) & 8.03 (d, J = 8.0 Hz, 1H),
O ™ 7.75(d, J = 8.0 Hz, 1H), 7.59 (s, 1H), 7.53-7.41 (m, 3H), 7.40-7.27

A (m, 5H), 7.17 (d, J = 8.8 Hz, 1H), 6.78 (dd, J = 8.4, 2.8 Hz, 1H), 3.80

O (s, 3H), 2.62 (s, 3H); *C NMR (100 MHz, CDCls) & 200.2, 167.3,

o 159.1, 153.3, 140.5, 139.0, 136.1, 134.7, 132.9, 130.9, 128.8, 128.4,
128.1,127.9,125.9, 125.2,123.5,121.4, 116.6, 115.4, 55.5, 29.2. FT-IR: v (cm™) 3057, 3002, 2959,
1952, 1678, 1600, 1559, 1455, 1354. HRMS [ESI] calcd for C24H19NO2SNa [M+Na]* 408.1029,
found 408.1029.

4i: 40.5 mg, 55%, Z/E>20:1, yellow solid, m.p. 135-136 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)
6 8.01 (d, J =8.0Hz, 1H), 7.79 (d, J = 7.6 Hz, 1H), 7.73 (d, J = 7.6 Hz,
1H), 7.65 (s, 1H), 7.54-7.49 (m, 2H), 7.47-7.41 (m, 1H), 7.40-7.28 (m, 5H),
7.27-7.22 (m, 2H), 3.00 (q, J = 7.2 Hz, 2H), 1.21 (t, J = 7.2 Hz, 3H); *3C
NMR (100 MHz, CDCl3) 6 203.2, 167.1, 153.3, 140.4, 137.6, 136.7, 136.1,
135.2,131.6,131.5,128.8,128.4,128.3, 128.0, 127.9, 125.9, 125.2, 123.5,
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121.4, 34.1, 8.4. FT-IR: v (cm) 3053, 2920, 2333, 1938, 1859, 1660, 1594, 1491. HRMS [ESI]
calcd for C24H19NOSNa [M+Na]* 392.1080, found 392.1075.

chromatography on silica gel (eluent: Acetone/DCM/Petroleum ether =

4j. 36.5 mg, 44%, Z/E>20:1, yellow oil. Purification by flash column
; ; 1/50/250). *H NMR (400 MHz, CDCls) 5 8.01 (d, J = 8.0 Hz, 1H), 7.83-

z

Y

S
™ CDCls) 6 197.4, 166.6, 153.3, 140.2, 140.2, 138.8, 137.6, 136.8, 136.1,
O 136.1, 133.1, 132.8, 130.7, 130.5, 130.2, 129.3, 128.4, 128.3, 127.8, 127.3,
Ph™ ~O 125.9,125.3,123.6, 121.5. FT-IR: v (cm™) 3137, 3008, 2942, 1933, 1755,
1653, 1438. HRMS [ESI] calcd for C2sH1sNOSNa [M+Na]* 440.1080, found 440.1077.

O 7.74(m, 3H), 7.59-7.51 (m, 1H), 7.50-7.23 (m, 14H); 3C NMR (100 MHz,

Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz,
CDCls) 6 8.06 (d, J = 8.4 Hz, 1H), 7.88-7.79 (m, 3H), 7.67-7.58 (m,
1H), 7.56-7.37 (m, 5H), 7.37-7.25 (m, 8H); *C NMR (100 MHz,
CDCl3) 6 195.9, 166.2, 153.4, 140.3, 139.9, 137.5, 136.9, 136.1,
134.4, 1335, 133.5, 132.0, 131.2, 130.5, 130.2, 129.0, 128.6, 128.6,
128.4,127.8,126.1, 125.5, 123.7, 121.6. FT-IR: v (cm™*) 3057, 3025,
2921, 1977, 1663, 1552, 1490, 1388. HRMS [ESI] calcd for C2sH1sCINOSNa [M+Na]* 474.0690,
found 474.0703.

Q 4k: 47.5 mg, 53%, Z/E>20:1, yellow solid, m.p. 120-121 °C.

Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz,
CDCl3) 6 7.98 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.67
(d, J = 8.0 Hz, 2H), 7.46-7.37 (m, 2H), 7.36-7.27 (m, 4H), 7.26-
7.22 (m, 6H), 7.16 (d, J = 8.4 Hz, 2H), 2.36 (s, 3H); **C NMR (100
MHz, CDCl3) 6 197.1, 166.7, 153.4, 144.1, 140.3, 139.1, 136.7,
136.2, 135.9, 135.0, 132.8, 130.6, 130.5, 130.3, 129.1, 128.3,
128.3,127.8,127.3,125.9, 125.3, 123.6, 121.5, 21.7. FT-IR: v (cm™) 3152, 2921, 2162, 1934, 1853,
1650, 1489, 1445, 1351.HRMS [ESI] calcd for C29H22NOS [M+H]* 432.1417, found 432.1406.

Q 41: 28.5 mg, 33%, Z/E>20:1, yellow solid, m.p. 162-163 °C.

4m: 33.9 mg, 36%, Z/E>20:1, yellow solid, m.p. 193-194 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz,
CDCl3) 6 7.96 (d,J =8.0 Hz, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.72-
7.67 (m, 2H), 7.49-7.42 (m, 1H), 7.42-7.24 (m, 13H); 3C NMR
(100 MHz, CDCls) 6 196.0, 166.4, 153.3, 140.2, 139.6, 138.3,
137.1, 136.2, 135.7, 132.6, 131.6, 130.8, 130.7, 129.1, 128.6,
Cl 1285, 128.4,127.9, 127.4, 126.0, 125.4, 123.6, 121.4. FT-IR: v
(cm™) 3118, 3014, 2992, 1994, 1843, 1756, 1654, 1539, 1467. HRMS [ESI] calcd for
C2sH1sCINOSNa [M+Na]* 474.0690, found 474.0689.
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4n: 21.7 mg, 31%, Z/E>20:1, white solid, m.p. 136-137 °C. Purification by
flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls3) §
8.05(d, J=8.4Hz, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H),
7.72-7.65 (m, 2H), 7.58 (s, 1H), 7.54-7.48 (m, 1H), 7.45-7.40 (m, 2H), 7.36-
7.28 (m, 3H), 7.21-7.15 (m, 1H), 7.12 (d, J = 8.4 Hz, 1H), 7.08-7.02 (m,
1H), 7.01-6.97 (m, 1H), 2.63 (s, 3H); **C NMR (100 MHz, CDCls) 5 201.0,
159.7, 148.1, 142.3, 141.2, 137.9, 137.5, 135.8, 131.9, 131.3, 130.8, 129.7, 129.3, 129.1, 128.3,
127.9,127.7,127.5,127.0, 126.8, 126.5, 124.2, 29.3. FT-IR: v (cm™*) 3073, 3055, 3037, 2920, 1954,
1672, 1557, 1474, 1351. HRMS [EI] calcd for C2sH19NO [M]* 349.1467, found 349.1465.

40: 30.3 mg, 43%, Z/E>20:1, white solid, m.p. 144-145 °C. Purification by
flash column chromatography on silica gel (eluent:
N N~ Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls3) §

O 7.84-7.80 (m, 1H), 7.77 (dd, J = 8.0, 0.8 Hz, 1H), 7.72 (s, 1H), 7.50-7.45
X (m, 2H), 7.37-7.29 (m, 3H), 7.28-7.16 (M, 4H), 7.15-7.06 (M, 2H), 3.29 (s,
O o 3H), 2.65 (s, 3H); 3C NMR (100 MHz, CDCls) § 200.6, 152.1, 143.1, 139.6,

136.9, 136.7, 135.2, 134.8, 132.2, 130.6, 130.6, 129.5, 128.6, 128.1, 127.7,
127.1, 122.5,122.1, 119.9, 109.5, 29.9, 28.8. FT-IR: v (cm'}) 3057, 3022, 2920, 1976, 1727, 1673,
1596, 1491, 1445. HRMS [ESI] calcd for CosH21N,0 [M+H]* 353.1648, found 353.1643.

4p: 26.9 mg, 44%, Z/E>20:1, white solid, m.p. 113-114 °C.
Purification by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz,
CDCl3) 6 7.79-7.71 (m, 3H), 7.56-7.50 (m, 1H), 7.45-7.38 (m, 3H),
7.37-7.29 (m, 2H), 7.28-7.18 (m, 5H), 7.16-7.08 (m, 3H); *C NMR
(100 MHz, CDCl3) 6 197.5, 165.9, 143.1, 140.7, 138.8, 137.9, 136.9,
136.4, 133.0, 131.8, 130.5, 130.5, 130.2, 129.4, 128.5, 128.2, 127.9,
127.3,120.7. FT-IR: v (cm) 3121, 3080, 3052, 2955, 2921, 1966, 1720, 1658, 1594, 1491, 1336.
HRMS [ESI] calcd for C24H17NOSNa [M+Na]* 390.0923, found 390.0918.

—0 4Q: 45.8 mg, 59%, Z/E=12:1, yellow solid, m.p. 111-112 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)
67.88(d,J=8.8Hz, 1H), 7.81(d, J = 7.6 Hz, 1H), 7.62 (s, 1H), 7.55-7.50
(m, 2H), 7.41-7.23 (m, 6H), 7.17 (d, J = 2.8 Hz, 1H), 7.03 (dd, J = 8.8, 2.8
Hz, 1H), 3.83 (s, 3H), 2.62 (s, 3H); *3C NMR (100 MHz, CDCls) § 200.2,
164.3,157.7,147.8, 140.4, 137.6, 137.5, 136.9, 135.3, 134.8, 131.8, 131.6,
129.5,128.4, 128.2, 128.1, 127.8, 124.0, 115.4, 103.7, 55.8, 29.1. FT-IR:
v (cm™) 3064, 3001, 2920, 1975, 1855, 1674, 1553, 1462. HRMS [ESI] calcd for C24H19NO,SNa
[M+Na]* 440.1029, found 440.1019.

30



4r: 49.1 mg, 63%, Z/E=11:1, yellow solid, m.p. 168-169 °C. Purification
by flash column chromatography on silica gel (eluent:
Acetone/DCM/Petroleum ether = 1/50/250). *H NMR (400 MHz, CDCls)
87.95(d,J=2.0Hz, 1H), 7.80 (dd, J=8.0, 1.2 Hz, 1H), 7.65 (s, 1H), 7.59
(d, J = 8.4 Hz, 1H), 7.52-7.46 (m, 2H), 7.39-7.29 (m, 4H), 7.29-7.13 (m,
3H), 2.60 (s, 3H); 3C NMR (100 MHz, CDCls) & 200.0, 169.0, 154.1,
140.1, 137.4,136.8, 136.0, 134.8, 134.3, 132.0, 131.5, 130.8, 129.7, 128.5,

O 128.4,128.1,128.0, 125.7,123.3, 122.1, 28.9. FT-IR: v (cm') 3089, 3038,

2920, 2849, 1954, 1715, 1674, 1560, 1432, 1353. HRMS [ESI] calcd for C23H16CINOSNa [M+Na]*
412.0533, found 412.0538.
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13. ™H, 13C, F NMR spectra
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10rigin Bruker BioSpin GmbM

2 Solvant i3

3 Temperature 298.1

4 Nusber of Scens 1024

5 Spectrometer Fregquancy 100.61

6 Nuclous 13C
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10r4gin Bruker BioSpin GabH !

2 Solvent cocls

3 Tesperature 208.2

4 Nuaber of Scans 2

5 Spectrometer Frequency 376.52

6 Nucleus 18F
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3 Temperature 298.2
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10rigin Bruker BioSpin GabH
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3 Temperature 298.2
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10rigin Bruker BioSpin GabH
2 Solveat cocls
3 Temperature 298.1
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Parameter value
10rigin Bruker BioSpin GmbH
2 Solvent cocls
3 Tesperature 29.0
4 Nusber of Scans 80
5 Spectrometer Frequency 100.62
& Nucleus 13¢
e $
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Parameter value
10rigin Bruker BioSpin GmbH
2 Solvent €ocls
3 Tesperature 295.6
4 Nusber of Scans 2
5 Spectrometer Frequency 376.352
& Nucleus 18F
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 40 -50 60 -70 -80 -90 -110 -130 -150 -170 -190 -210
f1 (ppm)

62



089°C2—

09Z'L
8lT'L
082 L
1621
Z08°L
9leL
628'L
SEC'L
8ee'L
8ve 'L
vee'L
pog'L
pLE'L
9.4
'L
oyl
svp L
Lov L1
vLY L+
08Y L
ey L
L6Y'L]
£99'L
8992
589'L
689'.1
6L L]
69. (]
118'L
518'L
1£8'L
8L
0584
z98'L
186'L
Z£0'8
£50'8

Valus
Bruker BioSpin GabM

CDCl3

Parameter

1 0rigin

2 Solvent

295.3

3 Tesperature

4§ Number of Scans

5 Spectrometer Frequency 400,13

6 Nucleus

L]

=00'E

96'E
60°€
.\mmd
60T
L0'S
Mom.o
SOT

10 05 00 -05

15

f1 (ppm)

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

105

S00'62—

LS0°LL

oBphL et
s19'¢Zl
L2262
£9L°5Z1
826 521
L0Z°9Z11
8929211
99€°LZ1
865LZ1
096'LZ 1
£E0'8ZI§
_\.nv,mm_.\\
999'6Z1
8.5'LEl
688'LEL
soesel

6EL wFW

0L esl—

S00°£9L—

Lpi002—

value

Bruker BioSpin GabH

€ocls

Paraseter

10rigin

2 Selvent

298.7

3 Tomparature

100

4 Nusber of Scans

5 Spectrometer Freguency 100.62

6 Nucleus

13C

70 60 50 40 30 20 10 -10

80

f1 (ppm)

190 170 150 130 110

210

63



oee s

09z
1921
0L
£IE L
0eE
£ee L
6ivL
g
6ty L

8by L
Z5pL
LSY'L
99p L
08Y'L
906 L
955'L
PLS L]
LLG i
65 L1
8€9°L
ov9 L+
8G9 [N
099 L]
LeL° L]
ovL L]
SSL L
1804
z8L L]
Z08'L
8184
peg'L
006'L
P06 L
L06°L
8z6'L
0.0'8
0808

value
Bruksr BieSpin GabH

Paraseter

10rigin

2 selvent

2908.1

3 Temparatura

4 Number of Scans

5 Spectrometer Frequency 400.13

& Nucleus

1H

+00°E

€01

€09
€07
160
60

10°€
L60

10 05 00 -05

15

f1 (ppm)

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

105

LLigz—

85.°92
Oho.shv
offe 2t
155 €ZL
20521
V67521
15LG2L
998'Z 11
609211
pLE9ZL]
VWL LTl
518211
czeazL$
611821

009'624
0L9'LEL i

gS6'LEL
ogeecl

o0z eSk—

661 °L9L—

6v8'86L—

Value

Bruker BioSpin GabH

€03

Paremeter

10rigin
2 Solvent

298.2
80

3 Temperature

4 Number of Scans

§ Spactrometer Frequency 100,62

6 Nucleus

-10

10

60 50 40 30 20

70

80

f1 (ppm)

190 170 150 130 110

210

64



L 2
Lo
1 o
e L e
- vL9'8Z—
g -
o~
B Rl
Sor . [
WL L
LvL eTLIL
8yl ) ovoutv =
8gy L X 19854
bES'L L 619221
155 L _ 8882z}
209'L K 2505211
nnw.n 0LL'STI
8v9'L L = €5 9211
859'L Z8L'9Z11
999, [ o 558921
€0L'L © 0L6'9Z11
90LL ondl 818219
8LLL 60T 285821
86L 'L s ZLO6ZL-E
1008 806 |- 2 9296214
£00°81 90T 8L9°0¢)
mB.EW = 60 629'LEl
8L 81 160 o 966'LEL
v 5 Lo
o1 pOZ'ESh—
4 =
; :
L8 3§ Lo s 3
£9.°8 O a3 o 120'L9b— 23
an = L fn~ ©
o | 18.%- HTL
O34~ 3
s Fo x §
D m . ’ m
Al =1 : g
d%§ L8
L 2, 4538, L2 218664 — L
irgiis e FEEECS
5322243 i E322423
o
=N

0 0 -10

20

60 50 40 30

70

65

120 110 100 90 80
f1 (ppm)

150 140 130

160

170

190 180

210 200




mmn.r
mov.rv
1Zr L

L092—

SIEy
Lesy

6v% v

69t%
1T L
56z'L
\Sz'L
092'L
S1EL
Ope L1
198 £
188 L1
L0V L1
Rt
ntan
0zp L
sz
8zy L4
iS¢
LS ¢
L9 (]
BLLL
el L
0SLL
69L'L
0LLL
186'L
1008
0208
6£0'8
80Z'8
Z1Z8

v

10 05 00 -05

15
f1 (ppm)

value

Bruker BioSpin CabH
cocls

T

206.2
2
18

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

Parameter

3 Spectrometer Frequency 400.13

4 Number of Scans
& Nucleus

3 Temperature

2 Solvent

10rigin

105

0S8 €l—

88T 62—
959°LE—

STLOL
€ev0LL
09€°LL

_.Nn.mc_.v

S95LEL
9L9'LEl

98E €SL—

£20'891—

$65°002—

-10

10

80 70 60 50 40 30 20

66

kil & [ L

Ll

Value
j
150

Bruker BioSpin GmbM
[scek)

1024
J
170

298.2

13C

Parameter
190

5 Spectrometer Frequency 100. 62

& Nuclous

4 Number of Scans

10rigin
2 Solvent
3 Temperature

210




B89 T
S8Z'L
88z'L
S6Z'L
0ze L
92Ze'L
62¢L
ZeeL
68C°L
el
8veL
pot L
L98L
0LE'L
8EY'L
oL
LSpL
85121
Z9v L1
vy L]
mas
855 L0}
156

£L5'L7
LSt
8eL L4
6eL L]
85. 2
oL i
eLL'L]
918'L
£68'L
Z58'L
826'L
8v6'L
§96'L
£p0'8
€908

Value

Bruker BioSpin GmbH

€ocl3

Parameter

1 0rigin

2 Solvent

298.2

1

3 Temperature

6

4 Number of Scans

5 Spectrometer Frequency 400.13

6 Nuclous

1H

< =00

90'S
90T
10T
860

L60

4 90T

00
€07

05

10 05 00

15

f1 (ppm)

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

10.5

vZ6 82—

16L°9L
v_‘_..ﬁw.
145 ¥

PLE Ly
& dtt
81802}
ZsrLzLy
L00°€Z}
929°€Z}
200'9Z} \
Lo'Lel

962651,
vaE 951
818'95)

896'99L—

860002—

valus

Bruker BioSpin GabH

cocls

Paraseter

10rigin

2 Selveat

208.2
20

3 Temperature

4 Numbor of Scans

5 Spectrometar Frequency 100.61

6 Nucleus

13C

—

-10

10

60 50 40 30 20

70

80

f1 (ppm)

190 170 150 130 110

210

67



©
re
1 rs
L@
& 3
Lo
2 1
L0 800 62— ]
Lo
o~
w
E % g o
9385 T
500'L Lo
600'L i
8102 @
SELA = 8pL 9L
L [ 530 :v ———
;o
1S1L L0
9LL'L < 08¢'524
21 608 'SZ}1
it - mw 0009241
602 L = 1889711
09Z L Lo £95°2ZH
S8z L 8r6 L2}
88zt [ o 8166211
867 L © 82L 621
00¢ L1 L99'LE I
POTL - 9E8 LELE
1082 i e ZEL—
wmn.nu S6C| o b1 gel7
mmnﬁﬁ i ~ KZeLel’
oy | boo1| w EEEEYL
opeL s 060l ™ e B
wa ML § iy o 68065} ; —
s @
8.8t 28 €07 : s & 4
ver L C & o 860 | @ 9TL'S9L— - | =
LsPL fae 2 i .
Sly'L B 82 = fas. 8,
£6p L 5 Mo o BEsEH
S6rL w QN, / = g
Bt ;g & : .k
SvLL | «3 5 i & g&
V6L L i Huz & L] L
L08'L g% mm F i 290002 — & s g —]
8z8'L - = b efEgnd
pL0'8 2i02n -3 2933
Pe0'8 - W ©

-10

0

1

20

80 70 60 50 40 30

68

f1 (ppm)

190 170 150 130 110

210




059°Z—

LLVe
96L'L
voz 'L
90Z'L
vZT 'L
ovZ'L
evZ'L
09Z'L
pLT L
£6Z'L
967 i1
gL
Sle'L
8Z¢ L1
pee Ly
6EC LA

e L]

8pe L
g L1
99¢'L
vee'L
v6e L
L
SopL
£ov'L
18v'L
£8p'L
0zL'L
ovLL
08L L
ol8'L
828'L
1508

zL08

3ab

O«
(o]

Value

Bruker BioSpin GadbH

c13

284 6
1H

Parameter

5 Spectrometer Frequency 400.13

4 Number of Scans
6 Nucleus

10rigin
2 Solvent
3 Temperature

=00°E

1671

€07

10 05 00 -05

15

1 (ppm)

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

105

SE0°'62—

6ZL9L

hvo.shv
ommeT
pZs ez
Le8'eZ)
PET ST
6L 621
1Z6°5Z 11
LLY'9ZI
Lp8' LTI
LL9'6ZL
#Z0°0E |
LL9'LELY
9E8 LEIE
0L5'€EL~
mrm.mnrﬂ
S62 nnr\.
296°0p|

691 °€SL—

L0999} —

8L1°002—

60 50 40 30 20 10 -10

70

80

69

f1 (ppm)

110

130

150

Value

Bruker BioSpin GabM

cls

170

298.1
Y
13C

Parameter
5 Spectrometer Fregquency 100.62
190

6 Nuclaus

4 Nusbar of Scans

1 0rigin
2 Solvent
3 Tesparaturs

210




B3
eLTL
88z'L
62 L
L08L
SIEL
£28L
9zl
£68L
9eeL
LEL
68¢'L
Lor'L
pOv L
eyl
L
189'L
1041
218
118'1
e8I
Sl8L
568'L
0L6L
066'L

1958
11587
ze8'8”

Value

Bruker BioSpin GmbH

Parameter

10rigin

2 Solvent

2946

3 Temperature

4 Nusber of Scens

5 Spectrometer Fregquency 400.13

6 Nuclsus

H

-

=00

20T
860

-1.0

10 05 00

15

f1 (ppm)

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

105

€8z —

88.°9L
8:@.
PR
bV EZH
VG €21
0EP SZH
890'9Z1
S8Y 8211
£20°0¢)
£69'LE11
S88'LEl
A
£65'5E 11
9EP 9L
601 LE1y
6194~

890 6l
Z0L 6vL
1oest”

S6LG9L—

r99'66L—

Valus

Bruker BioSpin GabH

€ncl3

Parameter

1 0rigin

2 Solvent

2981
50

5 Spectrometer Frequency 100,62

3 Tesperature
6 Nucleus

4§ Number of Scans

13C

130

1i

|

i

]

70 60 50 40 30 20 10 -10

80

f1 (ppm)

110

190 170 150

210

70



value

Bruker BioSpin GabH
ocls

16
H

Paraseter
5 Spectrometer Freguencr 400.13%

10rigin

2 Selvent

3 Tesparature

4 Nusber of Scans
6 Nucleus

»60T
20T
+90°C
#L0T
~00'E

%01

€0°T

10 05 00 -05

15

f1 (ppm)

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

105

06612
1943
vl 9z
961 wNW.
662 62

pLL9L
Ze0'LL
0s€'2L

6Zy Lzl
9ee €zl
P06 2L
SELGZ
L5VZ)
e et
L08'6Z1
S8z oel
L9¢'LEl
STSLEL
1ZL9EL
vZyr9cl
8969t
0L L)
€L LEL
LBOESL—

62V L9 —

$19'002—

0 0 -10

60 50 40 30 20

70

5 N
3ad

f1 (ppm)
71

110 100 90 80

120

150 140 130

Value
160

Bruker BioSpin GmbH
cocls

296.1
1024
13C

190 180 170

Paramster

5 Spectromater Frequency 100.62

& Nucleus

1 0rigin

2 Solvent

3 Tesperature

4 Nusber of Scans

210 200




1280
8880
ek
Z95')
\8L'L
86L't
sig'l
ze8'l
8ve'L
998’1
0Ev'Z
Lore
9092
129°¢
Sp9'¢
£99°¢
089°¢
L60'L
FARYA
894 L
88l 'L
BIZL
£2T'L
662'L
SKTL
sV L
092 &
692 L
8LZL
062 L
oleL
62¢'L
SrEL
188'L
LOV'L
L L]
2L
05 L1
PG Ly
Ly Lo
SLp' LA
88v' L
1G]
515 ¢
6251
LvS'L
1652
695 L
165 L
S09'L
§29'L
pL9'L
P69 L
86L'L
LiB'L
126L

LweL

velue

Bruker BiloSpin GabH

cocls

Paraseter

10rigia

2solvent

288.1

3 Tesperature

4 Number of Scans

5 Spectrometer Frequency 400.13

6 Nucleus

1H

=509

=¥0'E
60T

»L0T
“00'E

=S0T

S0T

760

-1.0

40 30 20 10 0.0

f (ppm)

100 90 80 70 6.0 50

110

£09°8L~
PBE 22—
68'8Z~
Gl 05—

810 S~
eLLir—

006841
€09611
8.e'1Zl
805°¢Zl
9.6°€T)

6941 '6Zf
588'6Z)
LOp L2}
186421
£v0 621
9z9'6Zl
8E8'6Z11
68y LEl
P68 LE LA
ZE9 vEl
670911
£80°9¢€
Z0L 91
0Zvy LELA

180'8EL~E
181 °8EL7
600°Lbh
L4 LPL
£ZL'ESL—

ErL'99L—
VESTLL—

900°002—

Value
Bruker BioSpin GubH

Parametar

1 Origin
2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency 100, 61

6 Nucleus

13C

70 60 50 40 30 20 10 -10

80

f1 (ppm)

190 170 150 130 110

210

72



1681
9297
986'9
£66'9
100'L
900'L
010,
SL0'L
Z20'L
0z
12z'L
98T L
WL
0SZ'L
09Z L
S9Z'L
1924
pez L
1821
6T L
pOg L
108L
pze L
el
SveL
09¢'L
Wl
piv'L
el
LEV'L
L
0S¥ L
vSvL
85t'L

=

-IlIIIR
g &
a5 28
-
$gz 3
EB58e8s=
§
] mm
§ s 38
F] 5w &
éd .g%3
gigssd
Es83%3
N E S

»80'9

~00'€

80'Y
L0y
10°€
1671
160
10°€
s0e
€01
E0T

05 00 -05

10

30 25 20 15

35

50 45 40
f1 (ppm)

70 65 60 55

75

95 90 85 80

Ly ST~
oL8'8Z—

6cL°9L

Eo.tw

bLE L
LBES8E
180'121
S8E'LZH]
2521
z67'521
686'6Z11
Vb 824
2658241
\8z'6ziy
YBL6Z1A
02 LEIN
18s LehF
moo.um&ﬁ
084 ¢}
PO 9EL

vvn.%@
SpLESl
595'65L~
15699~
V8T TLIA

8LZvel—
ZL6'66L—

BNt ans

Value

Bruker BioSpin GabH
ocls

Parameter

10rigin

2 selvent

298.2
800

5 Spectromster Fregquency 100.61

3 Toxparature

€ Nusbar of Scans

13C

6 Nucleus

70 60 50 40 30 20 10 -10

80

f1 (ppm)

190 170 150 130 110

210

73



-10

10

20

60 50 40 30

70

|
o
s 62y EL—
o
= o
e}
ro 0z8'82—
' opeee—
.u [0
o
By PSL'SS—
iz~ - »96T | 1
009'Z— SE s, ol ot
-9 SSW
ov0'LL
-0 15E°4L
- ——————— 166"
t44§ ) °
189°9 R
£69°9 5w
858'91 B AT
088'9 T Les 1zl
: [ o 612
2869 © Lop ez)
1569 = £62'52)
%m M i vS65ZL
: 86062}
MMMM 90T 3 wa.mew
1 ‘ J
. 660 §2L62L
09Z L b 3 YOz LEL
0LZ 19 o JEOO] 2 86v Ll
162 L = %667 | o po6LEL
ne | : soe[ ™
6zt L 605 LW 990'€5L~
S0 u = dyozl " V6E 954 —
ovv.ﬁ 3 & - vl -
= 24 0El 2 859994
nwv.a "% a YOT[ OpZ 891
: o~ 2 Lo 126891
%w.@ EEE.S= 01| @
965, & Lo
o9 L ¥
199, 8 it o
189°L g - o
boL'L fopiily i ;
v08'L g mu g& 620°002—
8L 532252 0
oo6s i -3
56 L

80

74

f1 (ppm)

130 110

150

Value
Bruker BioSpin GamdbH
€oc13
170

208.1
1024
13X

190

Parameter

3 Spectrometer Frequency 100.61

4 Number of Scans
6 Nucleus

3 Temperature

10rigin

2 Solvent

210




102

6952 i

852 ;

609°Z | o

v29Z e

8897 )| o

Pp9Z 2

2162

126 Lo

1167

or'y - =)

Live 3 5987~

0zL'S [ o 5788y

sk 8 = 65€ 88\

L9v'S - 629 0p—

19%'S -9

Give =7 %.M o oLLIG—
o~

09z'L - :

; S0°E
89z'L °
WTL heoz| @ e
NMM.M Lo 6L 9L
eve'L 19024
1SE'L Lo S8E LL

: < 9Ly LL
= | viLy
09e'L — =707 | 0 nww vmm
€984 vE 6L5°€Z)
69E'L [ o_w LSzl
£t d €01 [ Og pL0'9Z}
VB L U L 151821
T . =0T 98¢ 821
62v'L 25824
Zev'L L2 pLL 62
oL IGL6ZL
oidel Lo 286621
Lov'L 285'LELF
il 0L o 19,28}
b0 L1 e = Z98°EEL
€25 'L - 8L0'9EL
885 L E6T (o 180'LEL
609'L7 A 060 v89°LE)
Mhﬁn 3 60| S 692 Sl
86 L 3 & 807 91659}

: w3 00°S |2 . V.
298'L- g o 08099}
188'L1 an 8
Li6L & m BR.8= S 6YZ'9LL—
186'L 5
986°L 3 )

066'L P g oi

o7 2 1 | "
2008 x o . yEils . Le0'661—

s00g i3 & =
1108 o T N e 3
920'8 d i

0 0 -10

70 60 50 40 30 20

f1 (ppm)
75

110 100 90 80

120

150 140 130

Value
160

Bruker BioSpin GmbH

ccis
296.8
977

13C

3ah

190 180 170

Parameter

3 Spectrometar Fraquency 100. 62

& Nuclous

2 Solvent
3 Temparature
4 Number of Scans

1 0rigin

210 200




Lo
] Lo
o
Lo
o
Lo
- 950'62—
Lo
Lo
o~
w
Sl9Z— Joog[
Lo
el
L@ £08'92
“ &_..EW
Lo BV LL
1812 9Lyl
20eL La_ VZ9'€Z11
902 'L pBE SZ)
WL L o;m 610'9211
yrian wz 61621
e L Lia 715 8Z1
09C'L o 1056211
9ee'L 2 889 L€l
8ee L a3 118284
g5t s 695 €€1 1
te [ Drigel
1 56T t
= bt 896'¢ )
pBE L1 PO 9E}
668 L €071 ouw.sr\
Loy 2] i T~ 1Z0°0p1
8ev L] 8 %0/ o 962 €54—
LLY L] p “tne 2 %70 3 515994 —
T4 o E88. 8= o
6l5L ) g 2
; 3 -
p8s L I gt [
85L L L e I
L L L § mm 33 0 veeel—
2Ll 532333 o
el e s
8208 -

-10

70 60 50 40 30 20 10

80

76

f1 (ppm)

110

130

150

Value
Bruker BioSpin GmdH
cocls

170

295.7
13

Peramster
190

5 Spectrometer Frequency 100.62

6 Nucleus

3 Temperature
4 Nusbar of Scans

10rigin
2 Solvent

210




F
e
oy
[ 980'62—
- o
s veL 9L
) Zv0'LL
= A%
Feo ovr 9Ll
_ LG 8LL
1968111
i 4w vz Lz
c 965'€Z41
8¢ 6211
¥20'92Z1
o 16224
92y 821
987 824+
SZEELI"
[® zop'eeh
68L€Eh
ol os.mm%
9%0| 66007}
- 5 €0y
& 6E 8pZ €51~
s 60 6v5091
38 201 82094~
W g GL9'99)~
Eow 2 860
BB 8=
S8 8 i | Loy
&
£
5 B
. Le
PoEsi
5§ mm a8 2 56'861—
38244 L e

0 -10

10

60 50 40 30 20

70

7

f1 (ppm)

10 100 90 80

Il

140 130

Value
Bruker BioSpin GabH
295.9

|-
170 160 150

200
13

Paraneter
190 180

N

5 Spectrometer Frequency 100.62

6 Nucleus

4 Nusber of Scans

10rigin
2 Solvent
3 Temparature

210 200




4 Nusber of Scans

0
4b
Paraneter Yalue
10rigin Bruker BieSpin GabH
2 solvent el
3 Tesperature 295.7

2

5 Spectrometer Frequancy 376.32

—112.392

6 Nucleus 18F
S
20 10 0 -10 -20 -30 -40 50 60 -70 -80 -90 110 130 150 170 190 210

1 (ppm)
DOOOOOCODONNOHOWVOWO W — O D o QWM WOM O
55 s3BV AR ROBLBLLEBIIITIITIITEIISIIISG
Paranter Value

10rigin Bruker BioSpin GabH

2 Solvent [acak]

3 Tesperature 296.7

4 Nusber of Scans 16

5 Spectrometer Frequancy 400.15 '

6 Nucleus 1H

1
I l . |
P \
353888 8
110 100 90 80 7.0 6.0 50 40 30 20 10 00 40 20
1 (ppm)

78



-~ — VOO TOOE—NONOO~TVOTOCTNOOINDI-OON«~O
© o T BT 0009 O P S0 00 1 WAD SY QI S MRS 02 €0 0100 o v
@ w OO OO NNNDOODOOD~OWVIIIIIO— o
=2 o WDITOOOOOOOOONNANNNNNNNNANNNNNNN— [
= — AR
| | | |
CF3
S N l
(o]
4c
Parameter Valus
10rigin Bruksr BioSpin GmbH
2 Solvent xi3
3 Tesparaturs 297.0
4 Nusbar of Scans 2043
5 Spectrometer Frequency 100.62
6 Nuclous 13C
|
1 ] |J 1
1
|
| L AR
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 -10
f1 (ppm)
o
N
2.3
©
©
i
Paraseter value
10rigia Bruker BioSpin GabH
2 Selvent cocls
3 Temperature 205.8
4 Number of Scans 16
S Spectrometer Frequency 376. 52
6 Nucleus 19F
T T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90'1 )-110 -130 -150 -170 -190 -210

79



85eZ—
0€9'Z—

SS0°L
SLO'L
veL'L
pShL
09Z'L
Sle'L
8le'L
€L
£EC'L
geed
She'L
6p¢ L1

£L8'47
8E A
68 L
6827
Szy L
azy L
ShbL
8bb'L
£9p L]
99p L
8I5'L
1254
865 L
5L
99'L
§59'L
8zLL
apLL
6208
0508

Value

Bruker BioSpin CmbH

el

Paraxeter

10rigin

2 Solvent

295.3

3 Temperature

4 Number of Scans

5 Spactromster Frequency 400,13

& Nucleus

1H

i

*>80€
=00'E

66'T
S6'0
160
10T

-10

10 05 00

15

f1 (ppm)

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

105

orZIz—
POL 62—

oLL'oL

Bo.tv
VBT ét
9E5'E24
£51'621
558'SZ4]
056 L2}
54824
607 8241
982 08 1
POy LSl
1652811
8r8 el
198 PEIE
S0z 'SE I
Lbi 95l
626 L84/
2y vl

8Leesl—

el L9 —

06€'002—

Parasater

Bruker BicSpin GabH

wcls

10rigin

2 Selvent

285.7

3 Temperature

100

4 Nusber of Scans

5 Spectroseter Frequency 100.62

6 Nucleus

13C

70 60 50 40 30 20 10 -10

80

f1 (ppm)

190 170 150 130 110

210

80



pee T~
S8pr'T—

09Z'L
WZ'L
eLT'L
L6Z L
et
LEE'L
6ve L
pse L
69 L
688°L
96¢ L1
90p L9
Sy iy
EEP Ly

b LA
05t L
SSt L4

0852
v8s L]
865 L1
209 L]
919,
619'L
9e9'L
or9'L
vL9'L
£69'L

I — »C0'E

Value

Bruker BioSpin GmbH

294.7

2
18

Parameter

5 Spectrosater Frequency 400.13

6 Nuclous

10rigin

2 Solvent

3 Temperature

4 Nusber of Scans

€T6'L
pre L

-10

10 05 00

15

f1 (ppm)

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

pyS0T—

25062

60 50 40 30 20 10 -10

70

SPL9L
rwo.tv
oBtG st
186 €21
L szl
608'6Z}1
689'9Z1
1981211
6171 8211
9z¢'8z)
8298211
2991
Z0v'SEL
Zo Sl
svoggl}
£ZLBEL~
wnn.mi
165 0pL

£8LTISL—

85L69L—

SrL002—

80

81

f1 (ppm)

110

130

150

Value

Bruker BioSpin GadbH
i3
170

295.7
200
13C

190

Parasoter

3 Spectrometer Fregquency 100. 62

6 Nucleus

2 Solvent
3 Temperature
4 Number of Scans

10rigin

210




6vL'Z—

09T~

8044
0ZL'L
ovL'L
09Z'L
veT L
POe L
90¢'L
p2Ze L
peeL
Zve L]
She L9
LGE 4T
LSEL
9.LE'LY

mmm‘\.;-

£6€ L
86¢ L4
oLy
ITE
Lev L]
ey L
Z5v' L]
9854
8€5°L
§S5'L
655'L
899/
vLLL
6ZLL
6Lt
1008
1z0'8

Value

Bruksr BioSpin Gab

Parameter

10rigin

2 Solvent

295.7

3 Tesperature

4 Nunber of Scans

5 Spectrometer Fregquency 400.15

6 Nucleus

M

-

=

¥

1

w'e

00°E

6T
90°S
86T
S60
€61
S60

10 05 00 -05

15

f1 (ppm)

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

105

ZieLZ—
WL 8Z—

869 9L~

Yo

1§EG 84
aryezl

990'52)

818'5ZL

1£0'8Z)

1248211
282824
9568241
VL6 6211
19228
9L Vel
ov6 el
HLO'9EIL
£90'LEL—
S6¢ 0Vl
26520l

LLLESL—

LI0°L9L—

LEr' 66l —

Value
Bruker BioSpin GmbH

cocl3

Parameter

10rigin

2 Solvent

298.7

3 Teaperature

1024

4§ Number of Scans

5 Spectrometer Frequency 100,61

6 Nucleus

13C

-10

10

20

70 60 50 40 30

80

f1 (ppm)

190 170 150 130 110

210

82



L S
— L <2
o
L ©v
S 0L 82—
1 Lo
A
Lo
—_— -
LS
o~
] L ©
o~
9055 —_— 1
6ez'L [ peL 9L
e + 250 4L
092 L © oBEG ¢t
£28L = POp €21
0eeL < 8L0'SZ 11
ovE L 2 018'SZ}1
e L < ROREIR
VSEL o= LE0'8Z}1
oLE'L -3 0L0°'8Z 11
188 L 651 824
985 L Lo Sev'8zl
086¢'L o V66824
LrL = 9pL BTN
. © 004’ LELE
MMW_N - ShLEl
obb L1 3 [ 8 €6L1El
b L7 $ i £L0°eEl
€S LY 33 B re sel
mmv.Tﬁ ] 10T .
99p L Eowm 2 == Vg0l vz 'E5h—
0Ly L] FEE TS - Lot
i g w0l s
086 L1 5 8
s . 1 — {s01 ] - 88129}
1162 § e 0T [
65 £} Po_Bug €01] o
4423 5§ m §53 [ @
ZsLL sEREL s
698L
S8, L 0V 66—
196L
186'L [0
e =

0 0 -10

60 50 40 30 20

70

83

f1 (ppm)

110 100 90 80

120

150 140 130

Value

Braker BioSpin GmbH

€13

160

206.4
800

13¢

190 180 170

Parsmeter

§ Spectrometer Frequency 100.62

€ Nucleus

4 Number of Sc

10rigin
2 Solvent
3 Tezperature

210 200




S19T—

8886,
SLL9
68L9
96L9
SSL'L
LLVL
0ZL
09Z'L
862 L
pOE L
9LE'L
9ze 'L
£EEL
£PE L
IAOWS
99¢ Ly
LLE LN
z8¢ L
88¢ .-
9Ty L]
s |
Lot L]
Sop'L
89p'L
06 L
£6Y'L
605 L
£15L
G65'L
8ELL
85LL
v20'8
08

value
Bruker BioSpin GabH

cocl3

Paraseter

10rigin

2 Selveat

293.4

3 Texperature

4 Susber of Scans

5 Spectrometer Fregquency 400.13

H

6 Nucleus

=66'C

~00'E

801
Y01
%s.m
5567
“g60
o

ot

10 05 00 -05

15

f1 (ppm)

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

105

eecez—

99p' 86—

prL 9L
Nwo.tv
6LE°LL

18E'SH
8r99Ll
SepLzi
1E5 22}
551621
058'SZ}
126'2Z)
621821
00p'8Z}
£L4°8Z1
08801
658281
Ze9 Vel
Pl 9cl
pS6 el
9P 0Pl
neest”
ZLO'B5L
VBT LOhr

094°002—

|

Bruker BioSpin GabH |

13

Value

Paraseter

2 Solvent

10rigin

205.7
100
3 Spectrometer Frequency 100. 62

3 Temperature

4 Number of Scans

13¢

6 Nucleus

-10

10

60 50 40 30 20

70

80

f1 (ppm)

190 170 150 130 110

210

84



L <
09c8— =
—d L @
o
L O
o
1 o
06L'L S — =
802 4 3 00 Share
oTT L L@
L e
o
L o
16T o
6862 ol
L00¢ ——N e szL9Ly
520°€ - Zh0 L
- o 09¢ LL
188121
S Y5 €z
SW £91°621
9ezL L0 v88 G2l
9z 'L e 188'2Z 11
092'L o L2082 1
10g 'L 0 9528211
We'L 1 2 SEVZL
0ze'L - o 9LL 82}
268 L LZGLE
pe L L 2 265 LEL¢
£5€'L 2 LET'SEI
SIE'L [ w0 1ZL9gL
58821 — 199 9}
b9 LEL
MMM.MU L0512 1SE OVl
8Lb LA i - 50T A 3
12 L] s 1|2 d
ger'e 38 - 60 23
4 a3 % ] [E== SR 32
seve] = - 660 3 oo est es ¥
505 L] 1875 il EfEzen
605 'L A 660 o P!
S25'L] % 5 - 2
625 L " o f S Rl I o £
ks i 3y i .3
0zL L m - L w© 3 2% §

. K 8% m o ¥4 .58 m s
%6LL giiscd 561602 RE P RE
108'L i58813 - sacind
108 it
v208 -8

-10

10

20

60 50 40 30

70

85

120 110 100 90 80
f1 (ppm)

150 140 130

160

170

190 180

210 200




| @
i Lo
o
Lo
o
4 Lo
L0
L S
) o
L w0
o~
£9p'LZ 1y
Lo pp9Ez)
z8z'seh
[ o 886'5Z1
3 BbE L2}
S £28'22)
T 8LE Bz L
2 poE 821
09z'L - 4.w 628624
VTl = 1EZ0EL
SIZ'L L2 peS 0¢l
veT L 099'0E 11
667'L Lo 228ZEL
60E°L o LL0'EE L]
9Le'L = L0498 17
£2e'L © geL 9t E -
pEE L] = gL o
ove L) o v29 LSt
L¥E L 09L'8EL]
Ly Lo ss1 02\
paE . . 081 0%k
£y L 3 == mﬁmﬂm. o 9ze e5h— =
oy
sev ik 1§ ~ 80 :
oy L] - N oo ® 955'994— ie
ehvL =) oie 8 & s |IF®
¥ 13 ) §oc @
L] Q% | ifi.ss 2 &5 1g5eds
\op'L / F H = & g
zevL QN, = i & QH, 4 s 5
125'L b O m m & D O m 2 H
ovs'L 1 fivs —— 38
855'L “eyisle I oReeR & i%§,
€9L'L CRE- ¥ R giggcs
\eL'L 5asgad 9 ssdidy
£00'8 o SR Lot
£20'8

70 60 50 40 30 20 10 -10

80

86

f1 (ppm)

190 170 150 130 110

210




o
L S |
T— o
-
o
< =) E
09Z'L L L0
99z L =
89z'L o
LTl [
vez L
262'L F o
862'L
0L o LyLoL
80E L S90'LL -
. & :
BiEL F o vEEG ¢t
: 1ZL5e
62¢'L ) : y
ey 2 1SSz
oty £61°9Z11
iy L@ L8 LT
i = £6¢ 8241
B o ZLS 821
iy o 609 62}
o+l & 0L6'82
L - VW2 0EH
L1 105 0S|
covL FS 0LZ'LEIE
ity 096 154
905'L - S s
ki [ o 969
] 9078 [ ™~
ora £ i —= Y05 v MGl i B
e s & st ™ s &
5852 2% ; 29
mmmi " n. n = a®ErS sakal= ¥ R B 1
265 1 123 o 007 i8grsn
709 ] EEE.§= L2 ==
o 5 e
o ) : = v il
6294 3 a& & .w =
618'L i gi 8 L w0 m L
€281 i 958, o £r6'58L— LIPS B I =]
128l mmmm?m EiEE R
0v8 L E3ER A2 i E3E282
e Easadd . g
£50'8 =
p20'8

60 50 40 30 20 10 0 -10

70

87

160 150 140 130 120 110 100 90 80
f1 (ppm)

190 180 170

210 200




ot T—

£S1'L
piLL
2L
el
09Z L
S9T'L
61ZL
v6z L
10E /1
8LE L1
2 L1
988
£6€ L7
95¢ "L
£8¢'¢
182 L1
Lov L
90p L1
oLr'L
SivL
LEv'L
b L
Z5p'L
659'L
6L9'L
ZeLL
5Lt
0L6'L
086'L

value

Bruker BioSpin GabH

cocls

Parasgter

10rigia

2 Solveat

285.9

X

3 Texperature

6

4 Number of Scans

3 Spectrometer Frequency 400.13

6 Nucleus

H

»00'E

66T
09
S6°€
90T
L67T
660
960

05 -15

15 10 05 00

f1 (ppm)

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

105

6041~

szL9L
00 1L
695944
8v9'cZ
952 5211
1165211
V28 L2
o LZi]
B61E'8Z11
Ve 821
LI062
82 0E 4
26p 084
S19°054-¥
86LCCL—
086 7€l
SPL6EL"
£90'pPrL—

o esI—

259'99L—

P80 461 —

Value

Bruker BioSpin CmbH

cci3

Paraveter

10rigin

2 Solvent

296.3
300

3 Temperature

4 Nusber of Scans

5 Spectrometer Frequency 100. 62

& Nucleus

13¢

210 200

70

160 150 140 130 120 110 100 90 80
f1 (ppm)

190 180 170

88



AR COEYIIEITOONNONRQAQDORONNNNN
o e e e e el e L S S e e e e e
relieboral el gy el rat i
cl
Paranster Value
10rigin Bruker BioSpin GmdH
2 Solvent i3
3 Temperature 298.2
4 Nusbar of Scans 2
5 Spectrometer Frequency 400.13
6 Nucleus 1
1
, | —
—N ’t=‘sg
~
8RAS
e p< it e i |
T T T T T T T T T T T T T T T T T T T T T T T T
105 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
- o © EO)NV\—mOO(')F)‘—I\IOOQ(D
© @© ~ AL eNSZN98 8B IMIN
] « N NG P T OINTNMA 0 .wg“‘
0 © © OONTFOONDO®OI~OWomS O
=3 o w OO OOOONNNNNANNNNGES~O
— — B AR AR AR sl g
| | D o ~
Paraseter value
10rigin Bruker BioSpin GabH
2 Selvent cocls
3 Temperature 296.2
4 Number of Scans 102¢
3 Spectrometer Frequency 100.62
6 Nucleus 13¢
|
'
g
1 |
"" I”
1
| i "
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 17 160 150 140 130 120 110"100 )90 70 60 50 40 30 20 10 -10

89



99T
1869
0004
0e0'L i
€E0'L

-10

Z50°L
890'L =1 L
vl
SeL'L
ZoL'L
S9L'L
18L'L -
8L L
00Z'L -
09Z'L =

S8Z'L L
182°L
6621
£0€'L ~00'E
1082
Het L
el
9ze'L L
el
o L
b L
0zy'L
vZy L
LEp'L
9Eb'L -
e
6 L -
96 L
0154 v -
eI5'L

o15.] 2011
LES L] w07
£85°L 601
6.8°LY 80°€ [
859'L1 2

rided : rsoz |
SL9 LT
6.9 L
289'L1
989'L]
689'L]
969'L
00L'L
90L'L
80L L
VEL'L
\SLL
668'L
0Z6'L

ope'6z—

10 05 00

15

6LL9L
LE0°LL

Clidgad
86921
06L 92 11
§169211
2601214
6L 2
206' 2214
10882
001 621
9CE 624
SS9'6ZI
BLL 0TI
252 1511
£26'L2)

008'S¢}

025 L6}

ov6 L1

684 L

9L9'651—

f1 (ppm)

o1 L

Value

Bruker BioSpin GmbH

<ol
296.9

b
8
=
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

Parameter

0.6°002—

5 Spectrometer Frequency 400.15
T

6 Nucleus

3 Temperature
4 Nusber of Scans

10rigin
2 Solvent

105

S90'8

0 0 -10

20

60 50 40 30

70

90

f1 (ppm)

110 100 90 80

120

150 140 130

160

Value

Bruker BioSpin GubH

c13
206.3
1024

1%

190 180 170

Parameter

5 Spectzometer Frequency 100.62

4 Number of Scans
6 Nucleus

2 Solvent
3 Temperature

10rigin

210 200




8r9T—

66T

§60°L
£0L'L
90L'L
2Ll
(AW
SLLL
684 °L
£6L°L
12Z'L
A
'L
18TL
09Z'L
9.7 L1
612 L1
262 L
60€ 'L+
£1E° LA
12821
vZe'L
9ee'L
6¢¢ L]
95€ ]
9ov L
69 L]
L
98yL
08 L
0zL'L
£9L°L
voLL
z8L'L
veL L
L08'L
§28'L
828'L

Velue

Bruker BioSpin GmdH

ocls

Paramoter

10rigin

2 Solvent

288.2

1&

3 Temperature

4 Nusber of Scans

5 Spectrometer Frequencr 400.13

& Nucleus

1H

>~

-

00°E

SOE

160

10 05 00

15

f1 (ppm)

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

105

9€8'82~\
L0662

8pL 9L
990°LL
£8g'LL

wRel
Lzel
£9pezl
0ZL L2l
Zyee
v85 8z}
88y 621
6.5 0}
g0z zel

6EL TSI —

LL5002—

i

Ml

130

Value
Bruker BioSpin Geb

cocls
2981
1024
13C

N i
o
40
Parameter
3 Tezperaturs
4 Number of Scans
5 Spectrometer Frequency 100, 62

& Nuclous

25olvent

10rizgin

70 60 50 40 30 20 10 -10

80

f1 (ppm)

110

190 170 150

210

91



960'L
904 L
SibL
ozL'L
8zh'L
avlL
864 L
BLZ'L
82z L
vez'L
Tl
252'L
09241
vIZL
882 L1
£02'L
LOE' L
0Z€ L
628 L
86¢ L
e L
98¢
09¢€'L
1881
90 L]
pivL
BitL
syl
9eY'L
0L5'L
625'L
SL
18L°L
ovLL
1oLt

oLL'L

valus

Bruker BioSpin GabH

cncls

Paramoter

10rigin

2 Solvent

285.9

3 Temperature

4 Number of Scans

5 Spectrometer Frequency 400.13

6 Nucleus

€67
L0'S
96T
00T
€6'C

10 05 00 -05

15

f1 (ppm)

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

105

29L°9L
6L0°LL
L6E°LL

SEL'0Z
SZ¢ LTI
1584211
022 8211
1578z 11
89t 621
£51°0E 1
NS.SSW
SL50EkA
8LLLELTF
o0 ¢El
omogtw
0.8'9¢1
608'2¢1 1
P08 8E L1
0ZL vl
5.0°ep)
vZ26'591—

biy i6l—

Value

Bruker BioSpin CmbH

ol

Paraxeter

10rigin

2 Solvent

206.4

3 Temperature

1024

4 Number of Scans

5 Spactromster Frequency 100,62

& Nucleus

13C

60 50 40 30 20 10 0 -10

70

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

210 200

92



rZ9T—

8z8'c—
0Z0'L
920'L
Zv0'L
8v0'L
S9L'L
ZLL LA
82 L
09Z
192 14
SLZ L]
8.2 L]
£62 L1
91€'L]
12eL
£2¢°L]
see'L
ZveL
Z5¢L
95¢L
vigL
§8¢L
06€'L
96€ L
905 L
€16,
9LG'L
125'L
285L
L86L
0z9'L
86L'L
8L
0L8'L
Z68'L

Value

Bruker BioSpin GabH

cl3

Parameter

10rigin

2 Solvent

295.5
16
5 Spactrometer Frequency 400.15

© Nucleus

3 Tezperature

4 Nusber of Scans

M

=00'E

=80

[
160
66'S
1671
€60
€071
1071

6
f1 (ppm)

10

1"

12

13

14

15

16

590'62—

SGLS6—

eLoL
02044
8pe Ll

999'¢0L—

m&.mw
Nxﬁe/
£50'8Z4
92z 8z\
Zov'8z)
81562}
809'LEL
808'LEl
88L Vel

LELLSL—
L0EP9L—

PeZ 002—

value
Bruker BioSpin GabH

cocl3

Paraseter

10rigin

2 Selveat

203.9
200

5 Spectrometer Fregquency 100.62

6 Nucleus

3 Texperature

4 Susber of Scans

13

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

190 180 170

210 200

93



8087

WZ'L
0€Z L
SeZ'L
05Z'L
SST'L
09Z'L
692 L
zzL
9Z'L
182t
L0g'L
S0¢'L
128L
&4 4
LeL
18841
26¢ L9
95€'L7
LLE L
88y L~
L6V L
961 L
205°L4
10641
Z15L]
185 2]
2094
8v9'L
vBL L
96LL
elgL
9lgL
6L
vS6'L

Value

Bruker BicSpin GmbH |

ccly

Parameter

10rigin

2 Solvent

296.2

3 Tesperature

4 Nusber of Scens

5 Spactrometer Fregquency 400. 15

6 Nuclous

1

i

-15

-05

05

15

25

35

95 85 75 65 55

105

LL882—

9SL'9L
€L0°LL

268%4t

882°€Z11
16952}
110824
1808241
L5824
€6V 8211
£hL 624

zer1oi]
PG6 LE LT
PEE Ve
PSLPELE
820'95 4}
§5.9¢1-
198 151
£90'07}

Pe0'vSL—

900'69L—

£20°002—

|

60 50 40 30

|

i

value

Bruker BioSpin GabH

Paramoter

10rigin

3

2 Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency 100.62

6 Nucleus

13C

| JM{

|

-10

0 0

20

70

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

210 200

94



9862

9lL'e
SEL'E
6rL e

89.°¢
20w
o'y
LSOV
L0 P
sz8

mmm 1
622'L
9L
vz 'L
2sTL
SS2'L1
092 L
$8Z'L1
V62 Ly
00€ 'L
POE L1
[T4A
Z6€ LA
2LE L]
6.1
16%°L4
VoYL
Ly L
08 L
96L L1
918'L]
2908
808’

value

Bruker BioSpin GabH
ccls

Paraseter

298.2

2

5 Spectrometer Frequency §00.13

4 Number of Scans
© Nucleus

2 Solvent
3 Tesperature

10rigin

i

1

il

=00'E

=E0T
+E0'T

=0T

€071
H\Sd
+80T
+~00T
o1
00T

-0.5

0.0

8LY'LZL
096221~
€0LVZIN
19L°6Z4y"
88¢'9Z )~
851 2Z1~
pry 821,
095821

8956217
Qe LEL~
SPSZEI~

00€'SEL—

osL 151/
paE el
Lsh'ipin

Value

Bruker BioSpin GmbH

cocl3

Paremeter

1024

298.1
13C

5 Spectrometer Frequency 100.61

6 Nucleus

2 Solvent
3 Teaperaturs
4 Number of Scans

10rigin

110 105 100

115

120
f1 (ppm)
95



-
— _d
s 026'56—
1 ey 25985
oLL'e
8lLe Lo
90z € = =£0'T .
opL'9L
Eo € PO LL
Z86¢€ e 2207 | < 18e° 4L
Ly
2L —_— 00T F
YL Y - 5m
7568, S OvL8LL
656 91 £25°0Z}
196 91 Fo 22912}
€21 19 09522}
08l L4 1071 LEG'SZIA
91¢ tw 00T LOV'9zh¢
0z =0z "™ ro8 921 f
86 L} - = o SZL LZM)
09€ "L vLL LTV
P2 | ‘ | 8rz 8Z4
sie £ i — 101 911 6Z11
6LEL L= 107 A
p0S L 24 mum,mmi
8Ll £ & . Lo LI8ThL
NNFQ i i3z i 2580511
L8 g z 8= SPO'SSL
‘oL— g ol 0EL'SLL—
£60°04 Qs & |z of -~ Fs60[ ~
4 s &
z m m a2 m
O LIS & is FE
Pitil
by

-10

10

20

70 60 50 40 30

80

96

f1 (ppm)

110

130

150

value

Bruker BioSpin GabH

6.8
20
13¢

170

Paramerer

2Solvent

3 Temperature

4 Number of Scans

5 Spectrometer Frequency 100.62
190

10rigin

|6.\'\xleus

210




| 0
n
L0
o
] o £2¢82—
J -
e}
S09°Z— ——s F00E [ N
)
™
L ZYL9L
090°LL
| v 8LELL
o
0§
£96'9 s
2869 = 81642}
0L0'L - 12282}
9L0'L " 01882}
S80°L - Zve'6Z)
v80'L 00T £vh 0c)
€L 2102} 6z4'LEL
ovZ'L 50y ey
8z L el 9lrzel
09z L Lo 9pp sel
voz'L 3960 [ :EQ\
8eg'L 60 LEE Ll
95¢'L i [ o 068 1SL—
SLEL & w
L84 28
058 L e " i
vigL K
O BBE.g= Lo
858'6— ° ° H —— ~%60 [
2 ~ | " |
i 3y b,
R . & oo
o3 m, i, 28 €61
Pabii3 816661 —
PR R 7]

T T

97

T

T T
10 100 90 80
f1 (ppm)

T

140 130 120

T

150

Value
T

Bruker BioSpin GmbH

coci3
297.3
1024
13

T

180 170 160

Paraveter
190

5 Spectrometer Frequency 100.62

4 Nusber of Scans
6 Nucleus

2 Solvent
3 Temperature

10rigin

210 200




Pe0 'L o
G90'L R
09Z'L
8LEL i
€8¢ L
L824 r
L6 'L

-10

Zop'L
olrs — F
Sl
vyl -
2Zri
e L
psy L
8sp'L
69p'L
P7A A
98YrL
L6 L 904 m\.W

10 00

L

20

vey L PeOLL
815
LZ5°L
vs'L

We il

3.0

0SS L
€95°L I
WWM M mwn,hwv
059°L L90'8Z1
659/ L mmw,mm_‘
999/ Nrm‘om—‘
1192 I mmm.omv
S89'L o rorbel~
1B9'L I © 90L'SEL
0L wa.mnv
60L L1 =% | I waﬁn_‘
STLL 188'L¢E)
62L Ly — /60 81£'8¢l
IV — 0Z6 6E

S0 ;
=1
09L 7
99L'L ;

— €60 | ‘ ®
| M mbwnm_‘l O

40

f1 (ppm)

50

70

3

€oc’
288.2
1024

value
Bruker BioSpin GubH

Value
Bruker BioSpin GmbH

Cocl3

13¢

298.2
2

"
8'0
0
O

1158 ‘
G588 Y ©

£E5'8

Parsseter

Parameter
Ture

5 Spectrometer Frequency 100.61

4 Number of Scans
6 Nucleus

3 Temperature

10rigin
2Selvent

5 Spectrometer Frequency 400.13

| 6 Nucleus

4 Number of Scans

1
100

-10

10

80 70 60 50 40 30 20

98

f1 (ppm)

190 170 150 130 110

210




Vil

s8L'S

EBV
pERs,
2569
9669
S10'L
V20 'L
60 L
£50'24
204 L
szT L
gez L]
vsZ L
092 L
YL
5L
8¢8'L
858,
S5L'8
SLL'g

i

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

— =0T

Value

Bruker BioSpin GabH

€oc13
296. 4
2

L}

Parameter

5 Spectroseter Frequency 400.13

6 Nucleus

2 Solvent
3 Temperature
4 Number of Scans

10rigin

|

T

10 05 00 -05

15

*00'E

T

T

T

T

T

0T
60T
- 180T

e
g8
m

T

T

071
60T
SOT

-15

f1 (ppm)

00L'6—

LGB LS—

968 LL—

6LL8LL
09’124
ezl
Lo vl
Lpe'SZL
280921
L8V iT1y
6€9°LZ 1
960 821
(438148
£89'6Z 1
655 vnv/
L6LSEL
0L09€l

41 9Bl—

£89°ZG4—

86 Lil—

-10

10

99

f1 (ppm)

110

130

Value
150

Bruker BioSpin CabH

i3
298.1

1024

Parameter
13C
170

190

5 Spectrometer Frequency 100.61

6 Nucleus

10rigin

2 Solvent

3 Temperature

4 Number of Scans

210




