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1. General Information

Unless otherwise noted, analytic grade solvents were used for the
chromatography, and all the reagents were obtained commercially and used without
further purification. All reactions were performed under nitrogen atmosphere and in
a flame-dried or oven-dried glassware with magnetic stirring. Reactions were
monitored by TLC. Solvents were dried with CaH,. All NMR spectra were recorded
on Bruker-500 MHz spectrometer. The chemical shifts (6) and coupling constants (J)
were expressed in ppm and Hz respectively. All '"H NMR experiments are reported in
d units, parts per million (ppm), and were measured relative to the signals for TMS.
All °C NMR spectra are reported in ppm relative to deuterochloroform (77.16 ppm)
and were obtained with 'H decoupling. HRMS were measured on the Q-TOF6510

instruments.

2. Preparation of Starting Materials

(1) General procedure for the synthesis of O-Tethered Alkynes

1a-1p were prepared according to the previously reported procedure.!'!?!

OH 0
+ /\OH PIFA Q R,
Ry 0°Ctort /)
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The meso-1,6-dienyne substrates 1 were prepared from commercially available
4-substituted phenols S1 and 3-substituted propargyl alcohol S2 using standard
procedures!' as following:

To a stirred solution of 4-substitude phenol S1 (1.0 mmol) in 1 mL of
3-substitude propargyl alcohol S2 was added [bis(trifluoroacetoxy)iodo]benzene
(PIFA, 516 mg, 1.2 mmol, 1.2 equiv.) in several portions at 0 °C. The resulting
reaction mixture was stirred at room temperature for overnight. Then the reaction
mixture was diluted with water (10 mL) and extracted with ethyl acetate (15 mL X 3).
The combined organic solvent was washed with brine (15 mL), dried over anhydrous

sodium sulfate. The solvent was removed under reduced pressure and the residue was
)



purified by a silica gel column chromatography (petroleum ether) to give the desired
products 1a-1h, 1j, 1k and 1m.

General procedure for the synthesis of 1i, 11 and 1n-1p:
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To a stirred suspension of PIFA (4.50 g, 10.5 mmol) in ethylene glycol (40 mL)
was added a solution of 4-methoxyphenol (1.00 g, 8.06 mmol) in CH,Cl, (5 mL) and
ethylene glycol (5 mL) at room temperature. After 20 minutes, the reaction mixture
was quenched with NaHCOj (saturated aqueous solution, 50 mL). After 10 minutes,
the resultant solution was extracted with CH,Cl, (3 * 100 mL). Then the combined
organic layers were dried over anhydrous sodium sulfate and concentrated in vacuo.
The crude material was purified by column chromatography (silica gel, petroleum
ether/ ethyl acetate: 4/1) to afford product 1,4-dioxaspiro[4.5]deca-6,9-dien-8-one
(S4).

To a well-stirred solution of S4 (1.0 mmol) in 1 mL of tetrahydrofuran was
dropwise added Grignard reagent (Imol/L in tetrahydrofuran, 1.2equiv) at 0 °C under
nitrogen atmosphere. After 20 minutes, the resulting mixture was quenched with

water (50 mL) and extracted with dichloromethane (3 x 50 mL). The combined
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organic layers were then dried over anhydrous sodium sulfate and concentrated in
vacuo to afford crude product S5. The crude product S5 could be used for the next
step with no further purification.

To a solution of crude product S5 in 10 mL tetrahydrofuran was added NaH (60%

in mineral oil, 5.0 mmol, 5.0 equiv.) in several portions at 0 °C under nitrogen
atmosphere, followed by the addition of B-brominated alkynes (S6, 3.0 mmol, 3.0

equiv.). Then the mixture was heated at 50 °C overnight. The resulting solution was
quenched with 10 mL of water at 0 °C and acidified with hydrochloric acid (6 mol/L,
0.9 mL). The resulting mixture was stirred at room temperature to hydrolyze the ketal.
After two hours, the mixture was extracted with dichloromethane (50 mL x 3). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated
in vacuo. The crude material was then purified by a silica gel column chromatography

to give the desired products 1i, 11 and S7, precursor of 1n-1p.
O O

H Ar
Cul, Pd(PPh;),Cl,
Al 4 // - /
TEA, N
o) 2 o)
S7 1n-1p

To a solution of O-tethered alkyne 11 (10.0 mmol, 1.0 equiv.) in degassed
triethylamine (TEA, 1 mol/L, 10mL) was added Pd(PPh;3),Cl, (3 mol%), Cul (1.5
mol%) and substituted iodobenzene (15 mmol, 1.5 equiv.) under nitrogen atmosphere.
The mixture was stirred at 65 °C. After five hours, the reaction was cooled to room
temperature. The solution was washed with saturated ammonium chloride solution
and extracted with dichloromethane. The combined organic layers were dried over
anhydrous sodium sulfate and concentrated in vacuo. The crude material was purified
by column chromatography (silica gel, petroleum ether/ ethyl acetate: 12/1 to 8/1) to
give the desired products 1p-1t.

(2) General procedure for the synthesis of N-Tethered Alkynesm
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/Br . NaH, DMF, 0°C y

R" NHTs RN

S§7 1q,r

To a well-stirred solution of substrate S3 (1 equiv.) in dimethyl formamide
(DMF, 0.5 mol/L) was added NaH (2.0 equiv.) in several portion at 0 ‘C under
nitrogen atmosphere. The resulting reaction mixture was added 1-bromo-2-butyne
(1.5 equiv.) at 0 C and stirred for 30 min. The reaction mixture was quenched by
saturated aqueous NH4ClI and extracted with 1:1 ratio of hexanes/EtOAc (3 times).
The combined organic solvent was dried over anhydrous Na;SQO., filtered and
evaporated under reduced pressure. The residue was purified by flash column

chromatography (EtOAc/Hexane) to afford 1q and 1r.

3. Standard Procedure for the Pauson-Khand Reaction

General Procedure for Rhodium-Catalyzed Asymmetric Synthesis of Fused
tricyclic Scaffold

O [Rh] (10 mol%), (S)-BINAP (10 mol%) O 1)
R?2 additive (20 mol%), solvent (2 mL)
/+ co R?
40°C
R' O R" 0
1a 2a

To a mixture of reactant 1 (0.1 mmol), [Rh(CO),Cl], (0.005 mmol, 5.0 mol%),
(S)-BINAP (0.010 mmol, 10 mol%), AgNTf, (0.010 mmol, 10 mol%), CH;OLi
(0.020 mmol, 20 mol%), DCM (2 mL) was added under atmosphere of carbon
monoxide (0.1 atm) and nitrogen (0.9 atm). Then the reaction mixture was stirred at
40 °C overnight under atmosphere above. The solvent was evaporated under reduce
pressure when the reaction completed. The mixture was further purified by column
chromatography (silica gel, petroleum ether/ ethyl acetate: 4/1 to 1.5/1) to afford the

desired product 2.
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White solid. 91% yield. '"H NMR (500 MHz, CDCl;) § 6.58 (dd, J=10.3, 1.6 Hz, 1H),
5.77(d,J=10.3 Hz, 1H), 4.82 (d, /= 15.7 Hz, 1H), 4.63 (d, /= 15.7 Hz, 1H), 3.69 (d,
J=5.8 Hz, 1H), 3.41 (dd, J = 3.4, 1.7 Hz, 1H), 1.76 (s, 3H), 1.61 (s, 3H). °C NMR
(126 MHz, CDCls) & 199.9, 187.4, 176.0, 151.4, 132.7, 126.5, 76.6, 65.7, 58.7, 50.1,

26.6, 9.3. HRMS (ESI, m/z) caled for C;,H;»03 [M+H]+ 205.0859, found
205.0859. >99% ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H
250X4.6 mm 5u column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1

mL/min, Retention times: 14.3 min (minor), 15.6 min (major).

350+

3 T6 #15 [manually integrated]

T5-186-33 ODH80

UV_VIS_1 WVL:254 nm

300

2504

Absorbance [mAU]
o) @ S
°....2...°
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o
1
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11-13.600

12-16.045

-50-

r
0.0

T T
25 5.0

T
7.5

10.0 12.5

200 225

Time [min]

Integration Results

No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %

1 13.600 200.964 323.450 50.36 54.94

2 16.045 198.119 265.264 49.64 45.06

Total: 399.083 588.715 100.00 100.00
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Integration Results

No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 14.278 0.854 1.566 0.35 0.40
2 15.577 241.118 387.456 99.65 99.60
450 7 T6 #32 [manually integrated] T6-29-2 ODH80 UV_VIS_1 WVL:254 nm
400 12-15.577
300
2
E
% 200
2
100
o4 | i1- !4.173 :
—50-I - - - - - - - - )
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0 221
Time [min]

4. Scale-up Experiment

To a mixture of reactant 1a (1.8 mmol), [Rh(CO),Cl], (0.050 mmol, 2.8 mol%),

(S)-BINAP (0.100 mmol, 5.6 mol%), AgNTf, (0.100 mmol, 5.6 mol%), CH;OLi

(0.200 mmol, 11 mol%), DCM (30 mL) was added under atmosphere of carbon

monoxide (0.1 atm) and nitrogen (0.9 atm). Then the reaction mixture was stirred at
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40 °C for 40 hours under atmosphere above. The solvent was evaporated under reduce
pressure when the reaction completed. The mixture was further purified by column

chromatography (silica gel, petroleum ether/ ethyl acetate: 2/1) to afford product 2a.

5. Investigation of the Additives

The investigation was carried out with standard reaction under optimized

conditions but changing MeOLi to other additives. The results were shown as follow.

)
[Rh] (10 mol%), (S)-BINAP (10 mol%),
//+ co AgNTf, (12 mol%),additive (20 mol%)
o) DCM (2 mL), 40 °C, overnight
1a (0.1 mmol) 2a
Entry additive T/°C Yield/%
1 MeONa 40 55
2 DBU 40 0
3 LiNTf, 40 77
4 MeOLi 40 91

6. X-ray Crystallography

The crystal of 2a suitable for XRD analysis was prepared by recrystallization
from a mixed solvent of dichloromethane and petroleum ether. CCDC 2049470 (2a)
contains the supplementary crystallographic data for this paper. The crystallographic
data can be obtained free from The Cambridge Crystallographic Data Center via

www.ccdc.cam.ac.uk/data_request/ci.

0O o

)

2a CCDC: 2049470

7. Characterization of Compound 2
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Yellow solid. 70% yield. "H NMR (500 MHz, CDCls) & 6.43 (dd, J = 10.4, 1.6 Hz,
1H), 5.79 (d, J = 10.4 Hz, 1H), 4.73 (d, J = 15.6 Hz, 1H), 4.59 (d, J = 15.6 Hz, 1H),
3.58 (d, J=5.8 Hz, 1H), 3.41 — 3.25 (m, 1H), 1.85 (qd, J = 7.5, 2.7 Hz, 2H), 1.69 (s,
3H), 0.89 (t, J = 7.6 Hz, 3H). °C NMR (126 MHz, CDCl;) & 200.0, 187.6, 175.9,
150.1, 132.4, 127.7, 79.9, 65.6, 59.2, 48.3, 32.4, 9.3, 8.3. HRMS (ESI, m/z) calcd for
C3H 1405 [M+H]" 219.1016, found 219.1024. [a]*p = -116.6° (¢ 0.26, CHCLs); 98%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1 mL/min,
Retention times: 12.2 min (minor), 13.6 min (major).

Absorbance [mAU]

1,200

1,000 +

800+

600+

400 +

2004

-200-,
0.0

7 T6 #24 [manually integrated]

T6-19-1 ODH80

UV_VIS_1 WVL:254 nm

11-11.552

12 -13.508

T T
2.0 4.0

T T
6.0 8.0

10.0 12.0

14.0 16.0

180 19.2

Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %

1 11.552 555.945 1087.559 49.90 55.50

2 13.508 558.261 871.836 50.10 44.50

Total: 1114.206 1959.395 100.00 100.00
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& T6 #25 [manually integrated]

T6-17-1 ODH80

UV_VIS_1 WVL:254 nm

900+

12-13.570

7504

625
2 500
£
§ 3751
2

2504

1254

o] | 11- 12;! 5 :
-100-
0.0 25 5.0 7.5 10.0 125 15.0 175 200 214
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 12.175 4.012 8.997 0.82 1.14
2 13.570 484.075 778.818 99.18 98.86
Total: 488.086 787.815 100.00 100.00

2c

Yellow solid. 68% yield. "H NMR (500 MHz, CDCls)  6.49 (dd, J = 10.5, 1.4 Hz,
1H), 591 (d, J = 10.5 Hz, 1H), 4.77 (d, J = 15.5 Hz, 1H), 4.67 (d, J = 15.5 Hz, 1H),
3.62 (d, J=5.8 Hz, 1H), 3.37 (d, /= 1.6 Hz, 1H), 2.21 — 2.05 (m, 1H), 1.75 (s, 3H),
1.02 (d, J = 6.9 Hz, 3H), 0.96 (d, J = 6.9 Hz, 3H). °C NMR (126 MHz, CDCls) &
200.1, 187.6, 175.9, 148.4, 132.4, 128.5, 82.2, 65.6, 59.8, 47.5, 37.3, 17.5, 17.0, 9.3.
HRMS (ESI, m/z) caled for Ci4H405 [M+H]™ 233.1172, found 233.1175. [a]*p =
-97.0° (¢ 0.13, CHCly); 98% ee; Chiral HPLC analysis of the product: Daicel
Chiralpak OD-H 250X4.6 mm 5u column; hexane/2-propanol = 80/20, detected at
254 nm, flow rate 1 mL/min, Retention times: 10.6 min (minor), 12.2 min (major).
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800 - 7 T6 #26 [manually integrated] T6-20-1 ODH80 UV_VIS_1 WVL:254 nm
700 11-10.342
600
12-12.527
500
2
% 400
% 300+
2
200
1004
R )
-100-
0.0 2.0 40 6.0 10.0 12.0 14.0 16.0 176
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 10.342 279.566 666.368 49.97 55.82
2 12.527 279.953 527.479 50.03 44.18
Total: 559.519 1193.847 100.00 100.00
1 600 -2 T6 #23 [manually integrated] T6-17-2 ODH80 UV_VIS_1 WVL:254 nm
1,400 1 12-12.208
1,200 1
1,000 1
2
% 800
% 600
S
400
200
o] P .1cl).64ﬁ |
_ZOO-I T T T T T T T T T T T T T T T T T T T T T ™
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5 20.2
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 10.642 8.064 22.692 0.93 1.66
2 12.208 860.159 1343.428 99.07 98.34
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Total:

868.223

1366.120

100.00

100.00

2d

White solid. 86% yield. "H NMR (500 MHz, CDCl;) & 6.43 (dd, J = 10.4, 1.5 Hz, 1H),
5.86 (d,J=10.3 Hz, 1H), 4.77 (d, J=15.5 Hz, 1H), 4.61 (d, J= 15.5 Hz, 1H), 3.69 (d,
J=5.7Hz, 1H), 3.56 — 3.50 (m, 1H), 3.49 (dd, J = 3.5, 1.9 Hz, 1H), 3.22 (ddd, J =
11.0, 10.0, 3.3 Hz, 1H), 3.18 (s, 3H), 2.22 (ddd, J = 14.4, 11.1, 4.7 Hz, 1H), 2.06 (dt, J
=14.2, 3.5 Hz, 1H), 1.75 (s, 3H). °C NMR (126 MHz, CDCls) & 200.6, 187.9, 176.2,
148.7, 132.5, 128.3, 78.9, 68.1, 65.1, 60.0, 58.6, 50.3, 39.0, 9.3. HRMS (ESI, m/z)
caled for Ci4H 404 [M+H]" 249.1121, found 249.1144. [a]17p = -73.4° (c 0.38,
CHCl); >99% ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H
250X4.6 mm 5u column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1
mL/min, Retention times: 27.2 min (major), 34.1 min (major).

Integration Results

No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %

1 25.285 222.573 183.951 49.76 65.67

2 29.733 224,715 96.170 50.24 34.33

Total: 447.288 280.121 100.00 100.00
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200+ 7| T6 #39 [manually integrated]

T6-38-2 ODH80

UV_VIS_1 WVL:254 nm

175 1

150

125 1

100

Absorbance [mAU]
~
e

504

\1-25.285

12-29.733

20.0 25.0

Time [min]

800+ 7| T6 #43 [manually integrated]

T6-42-2-1 ODH80

UV_VIS_1 WVL:254 nm

700

600

500

400 +

300

Absorbance [mAU]

200

100+

J N

11-24.173

12 -34.123

-100-

r T
0.0 5.0

25.0 300

Time [min]

20.0

Integration Results

No. Retention Time

min

Area Height

mAU*min mAU

Relative Area
%

Relative Height
%

1 24173
2 34.123

981.700
4.792

707.029
1.917

99.51
0.49

99.73
0.27

986.492 708.946

100.00

100.00
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White solid. 60% yield. "H NMR (500 MHz, CDCl;) § 6.51 (dd, J = 10.4, 1.3 Hz, 1H),
5.86 (d, J=10.4 Hz, 1H), 4.79 (d, J = 15.6 Hz, 1H), 4.64 (d, J = 15.6 Hz, 1H), 4.33
(ddd, J =172, 12.3, 6.0 Hz, 1H), 4.01 (ddd, J = 11.7, 9.1, 5.1 Hz, 1H), 3.69 (d, J =
5.8 Hz, 1H), 3.55 - 3.41 (m, 1H), 2.24 (qt, J = 14.6, 5.3 Hz, 2H), 2.03 (s, 3H), 1.77 (s,
3H). 13C NMR (126 MHz, CDCI3) 6 199.7, 187.2, 175.5, 170.5, 149.0, 132.8, 128.1,
78.0, 65.4, 60.0, 59.2, 49.3, 38.2, 20.9, 9.3. HRMS (ESI, m/z) calcd for C;5H;60s
[M+H]" 277.1071, found 277.1091. [a]'"p = 46.6° (¢ 0.16, CHCls); 98% ee; Chiral
HPLC analysis of the product: Daicel Chiralpak AD-H 250X4.6 mm 5u column;
hexane/2-propanol = 80/20, detected at 254 nm, flow rate | mL/min, Retention times:
11.8 min (minor), 16.0 min (major).

450 - 7 T6 #40 [manually integrated] T6-38-1 ADH80 UV_VIS_1 WVL:254 nm
4004 11-11.612
300
=) 12 - 15.890
<<
E
% 200
§
100
04 M 1 - 13
_504
0.0 50 10.0 15.0 20.0 250 275
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 11.612 308.814 393.615 49.35 60.57
2 15.890 316.740 255.950 50.62 39.39
3 27.213 0.147 0.271 0.02 0.04
Total: 625.701 649.836 100.00 100.00
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Absorbance [mAU]

3,000

2,500

2,000

1,500 +

1,000 +

5004

7 T6 #41 [manually integrated]

T6-42-1 ADH80

UV_VIS_1 WVL:254 nm

\2-15.963

0] Lo LR L A ,
—500-I - - - - ; )
0.0 5.0 10.0 15.0 20.0 25.0 28.2
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 11.767 24.063 14.324 0.82 0.57
2 15.963 2910.560 2491.925 99.18 99.43
Total: 2934.623 2506.249 100.00 100.00

White solid. 65% yield. "H NMR (400 MHz, CDCl3) § 6.52 (dd, J=10.4, 1.5 Hz, 1H),
5.88 (d,J=10.4 Hz, 1H), 4.80 (d, J=15.6 Hz, 1H), 4.65 (d, J = 15.5 Hz, 1H), 3.77 (d,
J=5.8 Hz, 1H), 3.64 — 3.45 (m, 2H), 3.37 (dt, /= 10.3, 7.8 Hz, 1H), 2.55 — 2.42 (m,
2H), 1.77 (s, 3H). *C NMR (101 MHz, CDCls) § 199.53 (s), 187.05 (s), 174.8, 148.7,
132.8, 128.2, 78.5, 65.5, 59.1, 48.5, 42.6, 25.8, 9.4. HRMS (ESI, m/z) calcd for
C3H;3BrOs [M+H]" 297.0121, found 297.0113. [0]'"p = -97.4° (¢ 0.16, CHCI3); >99%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 90/10, detected at 254 nm, flow rate 1 mL/min,

Retention times: 41.2 min (minor), 42.4 min (major).

S15




80.0- 7] T6 #64 [manually integrated)] T6-74-1 ODH90 UV_VIS_1 WVL:254 nm
12 - 44.467
70.0
11-389.170
60.0
50.0
2
% 40.0
% 30.0
g
20.0
10.04
0.04
-10.0-
0.0 10.0 20.0 300 40.0 50.0 573
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 24173 981.700 707.029 99.51 99.73
2 34.123 4.792 1.917 0.49 0.27
Total: 986.492 708.946 100.00 100.00
450 - ] T6 #65 [manually integrated] T6-57-2 ODH90 UV_VIS_1 WVL:254 nm
12 - 42.360
4004
300
2
E
% 200
2
100
Jﬂ Jw -41.213
0+ L= :
-504
0.0 10.0 200 30.0 400 50.0 60.0 711
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 41.213 2.492 3.502 0.25 0.83
2 42.360 1008.759 416.723 99.75 99.17
Total: 1011.251 420.225 100.00 100.00
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White solid. 60% yield. '"H NMR (500 MHz, CDCls) § 6.49 (dd, J = 10.5, 1.4 Hz, 1H),
5.88 (d,J=10.5 Hz, 1H), 4.75 (d, J=15.5 Hz, 1H), 4.65 (d, J= 15.5 Hz, 1H), 3.61 (d,
J=5.8 Hz, 1H), 3.45 - 3.30 (m, 1H), 1.96 (d, /= 12.5 Hz, 1H), 1.79 (ddd, J= 9.4, 6.9,
3.5 Hz, 2H), 1.75 (s, 3H), 1.70 (d, J = 18.0 Hz, 2H), 1.35 - 1.19 (m, 3H), 1.18 — 1.05
(m, 1H), 1.04 — 0.93 (m, 2H). >C NMR (126 MHz, CDCls) & 200.1, 187.8, 175.9,
149.1, 132.2, 128.1, 81.8, 65.4, 59.9, 47.8, 47.4, 27.9, 27.2, 26.2, 26.2, 26.0, 9.3.
HRMS (ESI, m/z) caled for Ci7H03 [M+H]™ 273.1485, found 273.1487. [a]'p =
34.2° (¢ 0.20, CHCIl3); >99% ee; Chiral HPLC analysis of the product: Daicel
Chiralpak OD-H 250X4.6 mm 5u column; hexane/2-propanol = 90/10, detected at
254 nm, flow rate 1 mL/min, Retention times: 16.1 min (minor), 19.1 min (major).

700 - # T6 #49 [manually integrated)] T6-51-1 ODH90 UV_VIS_1 WVL:254 nm
11-16.103
600
500
12-19.525
= 400+
<<
E
% 300
§ 200
100
O AN |
-100-
0.0 50 10.0 15.0 200 250 28.1
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 16.103 428.113 614.615 49.96 59.00
2 19.525 428.841 427.168 50.04 41.00
Total: 856.954 1041.783 100.00 100.00
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700

& T6 #55 [manually integrated]

T6-55-1 ODHO0

UV_VIS_1 WVL:254 nm

600

5004

Absorbance [mAU]
w IS
o o
°...°

N

o

o
1

12-19.133

[\J\ | 11-16.100
0+ T T
-100-
0.0 5.0 10.0 15.0 20.0 25.0 29.1
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %

1 16.100 1.430 2.982 0.22 0.48
2 19.133 663.453 617.988 99.78 99.52
Total: 664.883 620.970 100.00 100.00

White solid. 80% yield. "H NMR (500 MHz, CDCl3) § 7.57 — 7.31 (m, 5H), 6.61 (dd,
J=10.3, 1.6 Hz, 1H), 5.91 (d, /= 10.3 Hz, 1H), 4.99 (d, /= 15.4 Hz, 1H), 4.87 (d, J
= 15.4 Hz, 1H), 3.79 (d, J = 5.8 Hz, 1H), 3.73 — 3.55 (m, 1H), 1.82 (s, 3H). °C NMR
(126 MHz, CDCl3) 6 197.7, 187.0, 176.6, 151.5, 134.6, 129.7, 129.2, 128.8, 128.3,
126.9, 76.2, 67.2, 60.1, 50.3, 26.4. HRMS (ESI, m/z) calcd for C;7H40; [M+H]"
267.1016, found 207.1017. [a]'"p = -218.7° (¢ 0.81, CHCl3); >99% ee; Chiral HPLC
analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u column;
hexane/2-propanol = 90/10, detected at 254 nm, flow rate 1 mL/min, Retention times:
57.0 min (minor), 57.9 min (major).
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350- 7] T6 #34 [manually integrated] T6-31-2-1 ODH90 UV_VIS_1 WVL:254 nm
300 \1-49.127
250 12-58.118
= 200+
<<
E
% 150
é 100
50
0l : I T
_504
0.0 10.0 20.0 300 40.0 50.0 60.0 70.7
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 49.127 581.078 292.395 50.05 54.80
2 58.118 579.976 241.195 49.95 45.20
Total: 1161.055 533.589 100.00 100.00
350 - ] T6 #35 [manually integrated] T6-31-1 ODH90 UV_VIS_1 WVL:254 nm
300 1 12 - 57.862
250
= 200
<
E
% 150
§ 100
50
o] AN | i1 - 52.0|J7 :
-50-
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 " 828
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 52.017 1.239 0.853 0.17 0.29
2 57.862 710.943 290.985 99.83 99.71
Total: 712.182 291.838 100.00 100.00
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White solid. 57% yield. "H NMR (500 MHz, CDCls) & 7.03 (s, 2H), 6.97 (s, 1H), 6.60
(dd, /=10.3, 1.5 Hz, 1H), 5.90 (d, J = 10.3 Hz, 1H), 4.98 (d, J = 15.4 Hz, 1H), 4.85
(d, J=15.4 Hz, 1H), 3.80 (d, J = 5.8 Hz, 1H), 3.74 — 3.63 (m, 1H), 2.33 (s, 6H), 1.81
(s, 3H). °C NMR (126 MHz, CDCl3) & 199.6, 187.8, 175.2, 149.9, 141.1, 138.8,
132.8, 130.0, 126.4, 122.85, 80.0, 65.9, 59.0, 51.5, 21.5, 9.4. HRMS (ESI, m/z) caled
for C1oH 503 [M+H]" 295.1329, found 295.1325. [a]'®p = -245.2° (¢ 0.49, CHCl3); 96%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1 mL/min,
Retention times: 9.2 min (minor), 10.8 min (major)

2,500 -

i3 C1#16 [manually integrated]

C1-63-3 ODH-80

UV_VIS_1 WVL:254 nm

12-10.772
2,000
1,500 A
2
E
% 1,000
2
500
11-9.168
0+ ‘lr .
-500-
00 20 40 6.0 8.0 10.0 12.0 14.0 16.0 17.7
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %
1 9.168 28.976 54.684 2.21 2.27
2 10.772 1279.795 2357.296 97.79 97.73
Total: 1308.771 2411.980 100.00 100.00
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White solid. "H NMR (400 MHz, CDCls) § 7.42 (ddd, J = 7.0, 5.1, 2.5 Hz, 2H), 7.17
—7.04 (m, 2H), 6.59 (dd, J=10.3, 1.5 Hz, 1H), 5.92 (d, /= 10.3 Hz, 1H), 5.00 (d, J =
15.5 Hz, 1H), 4.86 (d, J=15.5 Hz, 1H), 3.78 (d, /= 5.8 Hz, 1H), 3.71 — 3.54 (m, 1H),
1.82 (s, 3H). °C NMR (101 MHz, CDCls) & 199.3, 187.5, 174.9, 162.5 (d, J = 247.9
Hz), 149.4, 137.0 (d, J = 3.2 Hz), 133.0, 127.1 (d, J = 8.2 Hz), 126.7, 1159 (d, J =
21.7 Hz), 79.6, 66.0, 58.8, 51.8, 9.4. 78% yield. HRMS (ESI, m/z) calcd for
C7H3FO5 [M+H]" 285.0921, found 285.0925. [a]''p = -213.3° (¢ 0.63, CHCLs); >99%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1 mL/min,
Retention times: 14.5 min (minor), 21.4 min (major).

7 T6 #56 [manually integrated]

T6-63-2 ODH80

UV_VIS_1 WVL:254 nm

1,400

1,200 +

1,000

11-13.735

? 8004 12 -21.842
E
% 600+
§ 400
2004
0- ] . !
-200-
00 50 10.0 15.0 200 250 293
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %
1 13.735 815.822 1310.226 49.95 62.22
2 21.842 817.494 795.454 50.05 37.78
Total: 1633.316 2105.680 100.00 100.00
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Absorbance [mAU]
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3 T6 #57 [manually integrated]

T6-63-1 ODH80

UV_VIS_1 WVL:254 nm

12-21.357

| 11-14518
T

r
0.0

T
5.0

15.0

20.0

30.0

Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 14.518 5.289 9.873 0.28 0.62

2 21.357 1903.349 1595.223 99.72 99.38

Total: 1908.638 1605.096 100.00 100.00

White solid. 84% yield. '"H NMR (500 MHz, CDCls) § 7.60 — 7.46 (m, 2H), 7.40 —
7.28 (m, 2H), 6.57 (dd, J=10.3, 1.6 Hz, 1H), 5.92 (d, J = 10.3 Hz, 1H), 4.99 (d, J =
15.4 Hz, 1H), 4.86 (d, J=15.5 Hz, 1H), 3.77 (d, /= 5.8 Hz, 1H), 3.69 — 3.56 (m, 1H),
1.81 (s, 3H). >C NMR (126 MHz, CDCls) § 199.1, 187.4, 174.6, 149.1, 140.3, 133.1,
132.1, 127.0, 126.9, 122.5, 79.6, 66.0, 58.7, 51.7, 9.4. HRMS (ESI, m/z) calcd for
C7H3BrOs [M+H]" 345.0121, found 345.0123. [a]'"p = -199.0° (¢ 0.50, CHCls); >99%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 90/10, detected at 254 nm, flow rate 1 mL/min,
Retention times: 31.7 min (minor), 50.8 min (major).
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& T6 #50 [manually integrated]

T6-53-2 ODH90

700~ UV_VIS_1 WVL:254 nm
600 11 -28.907
500
= 400+
<é 12 -52.093
% 300
é 200
100
0 _/\_A_,-—\ | r | r
-100-
0.0 10.0 20.0 300 40.0 50.0 60.0 700 743
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 28.907 976.513 601.434 49.98 62.90
2 52.093 977.309 354.697 50.02 37.10
Total: 1953.822 956.132 100.00 100.00
700 - 7 T6 #58 [manually integrated] T6-55-2 ODH90 UV_VIS_1 WVL:254 nm
12-50.772
600
500
=) 4004
<
E
% 300
§ 200
100
o | 11-31655 |
i T T
-100-
0.0 10.0 200 30.0 400 50.0 60.0 65.7
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 31.655 5.001 3.252 0.26 0.53
2 50.772 1911.510 606.015 99.74 99.47
Total: 1916.511 609.268 100.00 100.00
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White solid. 56% yield. "H NMR (500 MHz, CDCl3) & 7.98 — 7.75 (m, 4H), 7.64 —
7.38 (m, 3H), 6.68 (dd, J = 10.3, 1.6 Hz, 1H), 5.98 (d, J = 10.3 Hz, 1H), 5.15 - 5.00
(m, 1H), 4.93 (d, J=15.4 Hz, 1H), 3.84 (d, /= 5.8 Hz, 1H), 3.74 (ddd, J = 29.7, 15.7,
4.1 Hz, 1H), 1.84 (s, 3H). >*C NMR (126 MHz, CDCl;) & 199.5, 187.7, 175.0, 149.6,
138.4, 133.1, 133.0, 133.0, 129.07, 128.2, 127.7, 126.8, 126.8, 126.7, 124.3, 122.7,
80.1, 66.1, 58.9, 51.7, 9.4. HRMS (ESI, m/z) caled for C,;H O3 [M+H] 317.1172,
found 317.1169. [a]"p = -253.2° (¢ 0.60, CHCl3); >99% ee; Chiral HPLC analysis of
the product: Daicel Chiralpak OD-H 250X4.6 mm 5u column; hexane/2-propanol =
80/20, detected at 254 nm, flow rate 1 mL/min, Retention times: 24.2 min (minor),

35.3 min (major).

2,000 2 C1 #1 [manually integrated]

C1-43-1 ODH-80

UV_VIS_1 WVL:254 nm

1,750 1

1,500

1,250 1

Absorbance [mAU]
4 2
a S
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(o)
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1

N
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o
1

11-22.077

12 - 35.560

-200-

0.0 50 10.0

15.0 200

25.0

30.0

35.0 400

45.0 492

Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %
1 22.077 2440.345 1820.914 50.11 57.35
2 35.560 2429.909 1354.067 49.89 42.65
Total: 4870.254 3174.981 100.00 100.00
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1,600 2 C1 #5 [manually integrated]

C1-47-1 ODH-80

UV_VIS_1 WVL:254 nm

1,400 +

1,200 +

1,000 +

@

o

o
1

600+

Absorbance [mAU]

400 +

2004

) 11-24.195

|2 -35.258

-200-

0.0 50 10.0

15.0 20.0 250 300

35.0 40.0

45.0 491

Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 24.195 6.838 5.932 0.26 0.40

2 35.258 2601.655 1486.663 99.74 99.60

Total: 2608.493 1492.595 100.00 100.00

White solid. 86% yield. '"H NMR (400 MHz, CDCls) § 6.59 (dd, J = 10.3, 1.6 Hz, 1H),
5.77 (d,J=10.3 Hz, 1H), 4.85 (d, J=15.8 Hz, 1H), 4.68 (d, J = 15.8 Hz, 1H), 3.67 (d,
J=5.8 Hz, 1H), 3.48 — 3.30 (m, 1H), 2.35 — 2.10 (m, 2H), 1.61 (s, 3H), 1.04 (t, J =
7.6 Hz, 3H). >C NMR (101 MHz, CDCl5) & 199.5, 187.4, 175.2, 151.4, 138.3, 126.6,
76.4, 65.8, 60.0, 53.4, 26.4, 17.9, 12.0. HRMS (ESI, m/z) calcd for C3H403 [M+H]"
219.1016, found 219.1023. [0]'’p = -17.8° (¢ 0.63, CHCls); >99% ee; Chiral HPLC
analysis of the product: Phenomenex 00G-4457-E0 250X4.6 mm 5u column;
hexane/2-propanol = 70/30, detected at 254 nm, flow rate 1 mL/min, Retention times:
22.3 min (minor), 23.9 min (major).
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80.0- 3 T6 #62 [manually integrated] T6-73-2 PH70 UV_VIS_1 WVL:254 nm
70.0 11-22.240
12 - 24.892
60.0-]
50.0
2
% 40.0
% 30.0
g
20.0
10.0 L\\"
0.0{}——
-10.0-
0.0 50 10.0 15.0 20.0 25.0 300 342
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 22.240 76.860 63.035 50.25 52.03
2 24.892 76.108 58.121 49.75 47.97
Total: 152.968 121.156 100.00 100.00
800 - 7 T6 #61 [manually integrated] T6-72-1 PH70 UV_VIS_1 WVL:254 nm
700 12 -23.927
600
500
2
% 400
% 300
g
200
100
0 g | 11-2R.295
7 T
-1004
0.0 50 10.0 15.0 20.0 250 " 310
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 22.295 3.187 3.563 0.37 0.53
2 23.927 861.772 665.054 99.63 99.47
Total: 864.960 668.617 100.00 100.00
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White solid. 65% yield. "H NMR (500 MHz, CDCl3) § 7.56 — 7.31 (m, 5H), 6.60 (dd,
J=10.3, 1.1 Hz, 1H), 5.81 (d, J=10.3 Hz, 1H), 5.17 (d, J=16.7 Hz, 1H), 4.76 (dd, J
=16.6, 1.5 Hz, 1H), 3.85 (d, J = 6.0 Hz, 1H), 3.58 (d, J = 4.5 Hz, 1H), 1.67 (s, 3H).
*C NMR (126 MHz, CDCl3) & 197.7, 187.0, 176.6, 151.5, 134.6, 129.7, 129.2, 128.8,
128.3, 126.9, 76.6, 67.2, 60.1, 50.3, 26.4. HRMS (ESI, m/z) caled for C,;H;603
[M+H]" 267.1016, found 267.1019. 99% ee; Chiral HPLC analysis of the product:
Daicel Chiralpak OD-H 250X4.6 mm 5u column; hexane/2-propanol = 80/20,
detected at 254 nm, flow rate 1 mL/min, Retention times: 22.2 min (minor), 25.7 min
(major).

1.800- rj' T6 #27 [manually integrated] T6-20-2 ODH80 UV_VIS_1 WVL:254 nm
11-21.177

1,500

1,250 12-25.797
=)
< 1,000
£
@
g
8 7504
5]
1723
e}
<

500 -
250
0+ 1 | :
-200-, T T - ; - - .
0.0 5.0 10.0 15.0 20.0 25.0 30.0 32.2
Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %

1 211477 1349.487 1537.035 50.02 55.62

2 25.797 1348.474 1226.494 49.98 44.38

Total: 2697.960 2763.529 100.00 100.00
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7 T6 #31 [manually integrated]

T6-22-1A ODH80

UV_VIS_1 WVL:254 nm

1,800

1,500

1,250

Absorbance [mAU]
4 3
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o
1

|2-25.708

o] ;o -22.:3; :

—200-I - - - - - - 3

0.0 5.0 15.0 20.0 25.0 30.0 35.0 39.7
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 22.162 9.941 11.417 0.54 0.72
2 25.708 1822.960 1582.922 99.46 99.28
Total: 1832.901 1594.339 100.00 100.00

20

White solid. 79% yield. '"H NMR (500 MHz, CDCls) & 8.05 (d, J = 8.5 Hz, 2H), 7.55
(d, J = 8.4 Hz, 2H), 6.62 (dd, J = 10.3, 1.5 Hz, 1H), 5.83 (d, J = 10.3 Hz, 1H), 5.20
(dd, J=16.9, 1.1 Hz, 1H), 4.77 (dd, J = 16.9, 1.7 Hz, 1H), 3.92 (s, 3H), 3.87 (d, J =
6.0 Hz, 1H), 3.70 — 3.57 (m, 1H), 1.68 (s, 3H). °C NMR (126 MHz, CDCl5) § 197.3,
186.6, 178.8, 166.4, 151.5, 133.9, 133.7, 130.4, 129.9, 128.1, 127.0, 76.2, 67.2, 60.1,
52.3, 50.6, 26.3. HRMS (ESI, m/z) caled for C;oH;cOs [M+H]" 325.1071, found
325.1076. [a]''p = -52.5° (c 0.83, CHCls); >99% ee; Chiral HPLC analysis of the
product: Daicel Chiralpak AD-H 250X4.6 mm 5u column; hexane/2-propanol = 80/20,
detected at 254 nm, flow rate 1 mL/min, Retention times: 31.4 min (minor), 36.6 min

(major).
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7 C1#17 [manually integrated]

C1-60-2-2 ADH-80

450 UV_VIS_1 WVL:254 nm
4004 12-37.125
11-25.630
300
2
E
% 200
2
1004
oA _j\_/w\—‘ | |
_504
0.0 10.0 20.0 30.0 400 50.0 55.7
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 25.630 929.197 344.582 49.58 46.67
2 37.125 944.765 393.680 50.42 53.33
Total: 1873.961 738.262 100.00 100.00
800~ % C1 #18 [manually integrated] C1-62-2 ADH-80 UV_VIS_1 WVL:254 nm
12 -36.622
700
600
500
2
% 400+
% 300
2
200
1004
o] | - 31.408I
-100-
0.0 10.0 20.0 30.0 40.0 500  54.1
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 31.408 9.006 3.989 0.50 0.55
2 36.622 1776.116 718.712 99.50 99.45
Total: 1785.123 722.700 100.00 100.00
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White solid. 60% yield. "H NMR (500 MHz, CDCl3) & 7.51 (d, J = 3.6 Hz, 1H), 7.43
(d, J=5.0 Hz, 1H), 7.20 — 7.05 (m, 1H), 6.67 — 6.56 (m, 1H), 5.81 (d, J = 10.3 Hz,
1H), 5.06 (dd, J = 17.1, 1.8 Hz, 1H), 4.85 (dd, J=17.1, 2.1 Hz, 1H), 3.84 (d, /= 5.9
Hz, 1H), 3.58 (dt, J = 12.8, 5.4 Hz, 1H), 1.66 (s, 3H). °C NMR (126 MHz, CDCl;) &
196.4, 186.6, 172.9, 151.3, 131.5, 128.9, 127.8, 127.7, 127.5, 127.1, 76.5, 67.0, 59.4,
50.6, 26.3. 97% ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H
250X4.6 mm 5u column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1
mL/min, Retention times: 22.5 min (minor), 31.2 min (major).

Absorbance [mAU]

1,100

1,000
875
750
625
500
3754
250
125 1

0

-100- -
0.0 10.0

i3 C1#9 [manually integrated]

C1-56 ODH-80

UV_VIS_1 WVL:254 nm

11-21.918

12-31.572

20.0

30.0

40.0

500 53.4

Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %

1 21.918 890.410 964.679 49.88 60.68

2 31.572 894.625 625.086 50.12 39.32

Total: 1785.034 1589.765 100.00 100.00
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1,000 -

7 C1#19 [manually integrated)]

C1-65-1 ODH-80

UV_VIS_1 WVL:254 nm
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Absorbance [mAU]
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11-22.528
|
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300

35.0

40.0 '45.9

Time [min]

Integration Results

No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %

1 22.528 20.687 25.273 1.60 2.85

2 31.247 1272.386 862.840 98.40 97.15

Total: 1293.073 888.113 100.00 100.00

Ts/

2q

White solid. 75% yield. '"H NMR (500 MHz, CDCls) & 7.81 (d, J = 8.3 Hz, 2H), 7.36
(d, /J=8.2 Hz, 2H), 7.13 (dd, J=10.4, 1.4 Hz, 1H), 5.77 (d, /= 10.4 Hz, 1H), 4.56 (d,
J=15.5 Hz, 1H), 4.39 — 4.25 (m, 1H), 3.59 (d, /= 6.0 Hz, 1H), 3.48 — 3.38 (m, 1H),
2.46 (s, 3H), 1.82 (s, 3H), 1.76 (s, 3H). °C NMR (126 MHz, CDCl3) § 198.2, 186.1,
167.7, 150.4, 144.1, 138.1, 133.9, 130.0, 126.9, 125.5, 63.5, 58.0, 52.5, 48.6, 27.3,
21.6, 9.1. HRMS (ESI, m/z) calcd for C19H;oNO4S [M+H]" 358.1108, found 358.1124.
[a]'’p = 164.3° (¢ 0.10, CHCI3); >99% ee; Chiral HPLC analysis of the product:
Daicel Chiralpak OD-H 250X4.6 mm 5u column; hexane/2-propanol = 80/20,
detected at 254 nm, flow rate 1 mL/min, Retention times: 48.0 min (major), 67.0

(minor).
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300

7 T6 #46 [manually integrated]

T6-49-2 ODH80

UV_VIS_1 WVL:254 nm

\1-47.977

250
200
_ 12 -58.788
2
£ 150
§ 100
g
50
d I . |
_504
0.0 10.0 20.0 300 40.0 50.0 60.0 70.0 80.0 90.0
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 47.977 765.414 259.674 50.08 60.28
2 58.788 763.053 171.137 49.92 39.72
Total: 1528.468 430.811 100.00 100.00
350 - ] T6 #47 [manually integrated] T6-45-1 ODH80 UV_VIS_1 WVL:254 nm
|1-48.043
300
250
= 200
<
E
% 150
§ 100
50
04 J& | | 12-66.958
T T
_504
0.0 10.0 200 30.0 400 50.0 60.0 70.0 80.0 90.0
Time [min]
Integration Results
No. Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 48.043 929.652 309.715 99.63 99.66
2 66.958 3.435 1.048 0.37 0.34
Total: 933.087 310.763 100.00 100.00
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Ts/
2r

White solid. 96% yield. '"H NMR (500 MHz, CDCl;) & 7.80 (d, J = 8.3 Hz, 2H), 7.36
(d, J=8.2 Hz, 2H), 7.06 (dd, J=10.5, 1.3 Hz, 1H), 5.89 (d, /= 10.5 Hz, 1H), 4.56 (d,
J =153 Hz, 1H), 4.25 (d, /= 15.3 Hz, 1H), 3.55 (d, /= 6.0 Hz, 1H), 3.47 — 3.38 (m,
1H), 2.55 —2.47 (m, 1H), 2.46 (s, 3H), 1.89 (td, /= 12.9, 5.1 Hz, 1H), 1.74 (d, /= 8.7
Hz, 3H), 1.38 — 1.29 (m, 2H), 1.26 (t, /= 7.1 Hz, 1H), 1.22 — 1.08 (m, 2H), 0.86 (t, J
= 7.3 Hz, 3H). ®C NMR (126 MHz, CDCl;) & 198.4, 186.5, 167.9, 148.4, 144.1,
138.1, 133.5, 129.9, 127.0, 67.7, 59.3, 50.5, 48.5, 38.8, 26.8, 22.6, 21.6, 13.8, 9.1. >99%
ee; Chiral HPLC analysis of the product: Daicel Chiralpak OD-H 250X4.6 mm 5u
column; hexane/2-propanol = 80/20, detected at 254 nm, flow rate 1 mL/min,
Retention times:

800+

# T6 #36 [manually integrated)]

T6-32-1 ODH80

UV_VIS_1 WVL:254 nm

700

600+

S )]
o o
o o
1 1

Absorbance [mAU]
(]
(=]
<

11-19.375

12-23.757

-100-

r
0.0

T
5.0

15.0

20.0

25.0 30.0

350 36.7

Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mMAU*min mAU % %
1 19.375 884.997 739.284 49.66 58.40
2 23.757 897.133 526.677 50.34 41.60
Total: 1782.130 1265.961 100.00 100.00
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700 - & T6 #37 [manually integrated] T6-37-1 ODH80 UV_VIS_1 WVL:254 nm
600 12-22.878
500
= 400+
<<
£
% 3004
§ 200
100
o] N \ 11-20.378
T
-100-
0.0 50 10.0 15.0 200 250 300 338
Time [min]
Integration Results
No. Retention Time Area Height Relative Area | Relative Height
min mAU*min mAU % %
1 20.378 3.119 2.782 0.31 0.45
2 22.878 1000.851 611.619 99.69 99.55
Total: 1003.970 614.402 100.00 100.00

8. NMR and HRMS Spectra of All Compounds
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Sample Name T5-186-33 Position P1-F3 Instrument Name Instrument 1 User Name
1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  T5-186-33.d ACQ Method 0103.m Comment Acquired Time 11/17/2020 8:23:48 AM

%10 2 |+ESI Scan (0.374 min) Frag=150.0V T5-186-33.d Subtract (5)
11 205.0859
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

0.05-

1
150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
Counts (%) vs. Mass-to-Charge (m/z)

2a

Molecular Weight: 204.22Chemical Formula: C1,H5,05
Exact Mass: 204.0786
Molecular Weight: 204.2250
m/z: 204.0786 (100.0%), 205.0820 (13.0%)

HRMS (ESI, m/z) caled for C1oH;,05 [M+H]' 205.0859, found 205.0859.
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Display Report

Analysis Info Acquisition Date ~ 4/28/2021 3:28:51 PM
Analysis Name  D:\Data\fenglei\T6-19-1_RA1_01_4859.d

Method 1225-1.m Operator Demo User

Sample Name  T6-19-1 Instrument  impact Il 1825265.10256
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 4.0 Vmin
Scan End 1300 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. T6-19-1_RA1_01_4859.d: +MS, 0.2min #10
x106
236.1290
219.1024
5
4
3
2
1
191.1075
201.0919 257.0584 358.1939
ol N | | ; L . . L b ; :
175 200 225 250 275 300 325 350 375 400 m/z

T6-19-1_RA1_01_4859.d
Bruker Compass DataAnalysis 4.4 printed: 4/28/2021 3:54:37 PM by: demo Page 1 of 1

o o0

T

2b

Chemical Formula: C43H1403
Exact Mass: 218.0943
Molecular Weight: 218.2520
m/z: 218.0943 (100.0%), 219.0976 (14.1%)

HRMS (ESL m/z) caled for C13H; 4053 [M+H]" 219.1016, found 219.1024.

S38



00000~

SOSG"
£0L6
SEI0L
EOZ0 1

GESL—
QP60 T
LLOTE
SIEIE~
ECETTD
16k 1 g

BPOE
OLOE'E

S9I9E:
,mmc.mv

86k 17

mcmc.qV.i
SIS =7
cmm__.;qn\

006 S~
[t

908"
PER O
S108°%
E08" O

-2

TE-1

Fote
=8lE

3

0.

)

ppm

0gLeae—

968691~
1815701

SRR LE—
LOSF LF—

9961765

GrESSo—

o
20E0 Ew.
ST LL

66028

PEISBTI—
CeLETEI—

LGRE'8F1—

GFRR'SLT—
EFEDLEI—

PIS0'00T—

-2

TE-1

-10

Lo
3

20

T
180

T
200

T
210

ppm

S39



Display Report

Analysis Info Acquisition Date  4/28/2021 3:31:16 PM
Analysis Name  D:\Datalfenglei\T6-20-1_RB1_01_4860.d

Method 1225-1.m Operator  Demo User

Sample Name  T6-20-1 Instrument  impact Il 1825265.10256
Comment

Acdquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600V Set Dry Heater 180 °C
Scan Begin 50 m'z Set End Plate Offset -500 vV Set Dry Gas 4.0 Vmin
Scan End 1300 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. T6-20-1_RB1_01_4860.d: +MS, 0.2min #10)
x108
233.1175
1.2
1.0 250.1441
0.8
0.6+
0.4+
0.2
358.1932
278.1752
205.0862 m[ |L L
0.0 a n ILm |L|L (AR il i ; ; : i
200 250 300 350 400 450 m/z

T6-20-1_RB1_01_4860.d
Bruker Compass DataAnalysis 4.4 printed: 4/28/2021 3:56:57 PM by: demo Page 1 of 1

O .0

T

2c

Chemical Formula: C14H4603
Exact Mass: 232.1099
Molecular Weight: 232.2790
m/z: 232.1099 (100.0%), 233.1133 (15.1%), 234.1167 (1.1%)

HRMS (ESI, m/z) caled for C4H;603 [M+H]" 233.1172, found 233.1175.
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Display Report

Analysis Info
Analysis Name

Method 1225-1.m
Sample Name TQ-1
Comment

D:\Data\fenglei\TQ-1_GB3_01_6569.d

Acquisition Date

Operator
Instrument

6/18/2021 5:01:11 PM

Demo User

impa

ct Il

1825265.10256

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1600 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. TQ-1_GB3_01_6569.d: +MS, 0.3min #15|
x10%
249.1144
44
34
279.0957
2 -
266.1410
394.197¢
11
285.2924
313.3238
294.1723 343.2981
257.2609 ' | 324.1537 367.3708
0 | 1l ‘l‘. P ‘Ilnllk L e b AAIIAA L TR 4 udli
260 280 300 320 340 360 380 m/z
TQ-1_GB3_01_6569.d
Bruker Compass DataAnalysis 4.4 printed: 6/18/2021 5:11:57 PM by: demo Page 1 of 1

0]

T

2d

0

Chemical Formula: C14H4604
Exact Mass: 248.1049
Molecular Weight: 248.2780
m/z: 248.1049 (100.0%), 249.1082 (15.1%), 250.1116 (1.1%)

HRMS (ESL, m/z) caled for C4H;404 [M+H]" 249.1121, found 249.1144.
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g s st g+ e &t

Method 1226-1.m Operater Demo User
Sample Neme  TQ-2 Instrument  impact Il 1825265.10256
Comment
Acquisition Parameter
Source Type ESI len Pelarity Positive Set Nebulizer 0.4 Bar
Focus Not aclive Set Capillary 2600 v Sel Dry Heater 180 °C
Scan Degin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.C Vmin
Scan End 1600 miz Set Charging Votage 2000 vV Set Divert Valve Source
Sat Carona D nA Setl APCI Heater 0°Cc
Int=ne, TQ 2_GC3_01_5570.d: +MS, 0. 2min #10)
x108
277.1091
294,1357

8

]

4

315.0652
285.2920
2
343.2977
257.2606
\ I | { I ‘ 367.3704
) R TV VRV IV Ldadb o ML l‘.. AT B .
240 260 280 300 a2 340 360 380 miz

TQ-2_GC3_01_6570d
Bruker Compacs DataAnalys's £.4 printed: 6/18/2021 £:13:23 PM by: demo Page 10of 1

Chemical Formula: C415H1g05
Exact Mass: 276.0998
Molecular Weight: 276.2880
m/z: 276.0998 (100.0%), 277.1031 (16.2%), 278.1065 (1.2%),
278.1040 (1.0%)

HRMS (ESI, m/z) caled for CysH;60s [M+H]" 277.1071, found 277.1091.
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Display Report

Analysis Info Acquisition Date  8/26/2021 3:50:06 PM
Analysis Mame  D:!\Cata‘\fengleitTé 74 1_GB6_01_9375.d

Method 1225-1.m QCperator Demo User

Sample Name T6-74-1 Instrument  impast Il 1825265.10256
Comrment

Acquisilion Parameter

Sourse Tvpe ESI lon Po arity Positive Set Mzbulizer 0.1 Bar
Focus Not active sSetCaplllary 2500 ¥ sat Ury Heater 180 °C
Sean Begin 53 miz Set End Clate Offsst -500 % Set Dry Gas 4.0 l/min
Scan End 3300 m'z Set Charging Veltage 2000V Saet Divert Valve Source
SetGerora 0 nA SelAPC Hezler o C
Intens. T6.74-1_GB6_01_3375.d +MS, 0.3min #14
x10°
1.24
3189979
3209909
1.04
297.0113
249.00493
0E4
0.6+
041 3160357
3011399
0y
305.1561
l L I l h l 3272005
0012 4 o N t Ll I 'fL |l;|l‘|‘
290 235 300 305 310 N5 520 325 30 miz

T8-74-1_GB6_01_9375d
3ruker Compass Daladnalysis 4.4 printec: 8/26/2021 3:52.53 PM by. dema Page 10of 1

OI;IO

Br/\ O

2f
Chemical Formula: C43H43BrO3
Exact Mass: 296.0048
Molecular Weight: 297.1480

m/z: 296.0048 (100.0%), 298.0028 (97.3%), 297.0082 (14.1%),
299.0061 (13.7%)

HRMS (ESL m/z) caled for Ci3H;3BrO; [M+H]" 297.0121, found 297.0113.
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Method 1225-1.m
Sample Name  TQ
Comment

Operator Demo User
Instrument  impact II

1825265.10256

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset 500 V Set Dry Gas 4.0 lI/min
Scan End 1600 miz Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°Cc
Intens. TQ_RC3_01_7337.d: +MS, 0.1min #6|
x108
273.1487
25
20
15
1.0
0.5
567.2714
195.0917 655.1944
0.0 [N P (X N L |
100 200 300 400 500 700 800 800 m/z
TQ_RC3_01_7337.d
Bruker Compass DataAnalysis 4.4 printed: 7/9/2021 4:40:58 PM by: demo Page 1 of 1
' /

R
O

2g

H
0

Chemical Formula: C17H5003
Exact Mass: 272.1412
Molecular Weight: 272.3440
m/z: 272.1412 (100.0%), 273.1446 (18.4%), 274.1480 (1.6%)

HRMS (ESI, m/z) caled for C17H,003 [M+H]" 273.1485, found 273.1487.
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e [ e

Method 1225-1.m Operator Demo Usar

Sample Name  T6-31-2 Instrument  impzact Il 182526510256
Camment
Acquisition Parameter
Source Type =] lon Polarity Positive Set Neaulizer 0.4 Bar
Foous Nat astive Sct Capillary 2600V Sct Dry Heater 180 *C
Scan Bagn 50 miz Set End Plata Offset -500 W Set Dry Gas 4.0 lmin
Sean End 1300 miz Set Chaging VYoltage 2000V Sat Divert Valve Souma
Sat Corana 0nA Set APCI Heater 0°C
Inbﬁs‘i' T6-31-2_FA1_01_6221.d. +M3, 0 3min #16, Background Subtractec (#5
x104]
51 2671017
4_
3
2 -
230.1069
14
284.1282
205.0865 ) I

D

Chemical Formula: C17H1403
Exact Mass: 266.0943
Molecular Weight: 266.2960
m/z: 266.0943 (100.0%), 267.0976 (18.4%), 268.1010 (1.6%)

HRMS (ESI, m/z) caled for C7H;403 [M+H]" 267.1016, found 267.1017.

S50




0000'0—

818 1—

09zET—

ILER b

6198 wV
GO96'F—F
Lia6 w.\

L988'S~y
£L06'5

LIRSS
80659

a

2i

=poe

=L

E01
o0

EL60

3

0.

Lo

)

OLEE6—

1967 1E—

e 15—
9C00as—
GlOES9—
166190

PESD EW.

PLOELL
1L 6L

ppm

e TEl+"
1Lp'9z1 ="
£920°0£1—
SI8LTEI—
96kL'BE T

Ll ::N

9LTE 6P 1—

Te0T'sL1—

FE6LLEI—

FLES G6T—

-2

Cl~¢

2i

-10

Lo
3

20

T
180

T
200

T
210

ppm

S51



IO, D e —~ v

Sample Name CcD-3 Instrument  impact II 1825265.10256
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. CD-3_RD1_01_1185.d: +MS, 0.1min #4|
x106
295.1325

1.0

0.8

0.6

0.4

317.1145
0.21
312.1590

2i

Chemical Formula: C1gH1g03
Exact Mass: 294.1256
Molecular Weight: 294.3500
m/z: 294.1256 (100.0%), 295.1289 (20.5%), 296.1323 (2.0%)

HRMS (ESI, m/z) caled for C19H; 303 [M+H]" 295.1329, found 295.1325.
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Display Report

Analysis Info Acquisiiion Dale 8122021 3:21:45 PM
Analysis Name  DiDataVenglehTh-£3-2_RAZ_C1_8834.d

Viethod 1225-1m Operator Demo User

Sample Name T8-63-2 Instrument  impact Il 1825265.1C25€
Comment

Acquisition Parameter

Sourca Type ESI lan Polarity Fositive Set Nebulizer 0.4 Bar
Focus Not achve Set Gapilary ZEIN Y Set l1ry Heater 180 "¢
Scan Begin 50 miz Set End Plate Offset =500 v SetDry Cas 4.0 I/min
Scan End 30C0 miz Set Charging Voltege 2000V Set Divert Valve Sourcs
Set Corcna 0nA Set AFCI Hezter 0°C
\HFEI‘ISG T6-63-2_RA2_01_8834.d: +MS, 0.3min #17, Background Subtracted (46)
x10
285.0925
1.51
302.1191
1.04
0.5
323.0484
257.0975
l | 338 3421
o0l Al Lnl T T - ‘ ‘
240 260 280 300 320 340 360 miz

TE-63-7_RAZ_01_8834 d
Bruker Compass DataAnalysis 4.4 printed: 8/12/2021 3:23:35 PM ay: demo Page 1 of 1

O 0

F 2j
Chemical Formula: C47H43FO3
Exact Mass: 284.0849

Molecular Weight: 284.2864
m/z: 284.0849 (100.0%), 285.0882 (18.4%), 286.0916 (1.6%)

HRMS (ESL m/z) caled for C,7H;3FO; [M+H]" 285.0921, found 285.0925.
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Display Report

Analysis Info Acquistion Date  12¢1C/2021 1 35:30 PM
Analysis Name  Uldatadlenclen | 6-53-2_BD3_L1_2251 d

Method 1002-ms.m Qperator Demre User

Samole Name T6-05-2 Instrument  impact Il 1825265.10256
Commert

Acquisition Parameter

Saurce Type E3I lon Paolariy Positive Set hebulizer 3.4 Ber
Focus Nct active Set Capillary 2600V Set Cry Heate- 180 °C
Scan Begin S0 miz Set Bnd Flate Cfiset -H00 v Setllry Gas 4 0 lmin
Scan End 3000 /e Set Charging Yollagz 2000V Sel Diverl Valve Source
SetCorona 0nA Set APCl Heater 3°C
Intensz. TR-55-2_RD3_01_2251.d: +MS, 0.2min #12, Rackground Subtracted (£4)
x10=
345.0123
347.0104
54
4
3.
2.
1 346.0158 3480138
349.0166
0 T T T T l' T T .
342 344 346 348 350 352 m/z

T6-55-2_BD3 01 2251.¢
Bruker Campass DataAnalysis 4 4 printed. 12/10/2021 1 .37 53 PM by demo Page 1 of 1

Br 2k
Chemical Formula: C17H3BrO3
Exact Mass: 344.0048
Molecular Weight: 345.1920
m/z: 344.0048 (100.0%), 346.0028 (97.3%), 345.0082 (18.4%),
347.0061 (17.9%), 346.0115 (1.6%), 348.0095 (1.5%)

HRMS (ESL m/z) calcd for C,7H;3BrO; [M+H]" 345.0121, found 345.0123.
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Display Report

Analysis Info Acquisition Date  *“/12/2021 4:06:05 PM
Analysis Name  D:idatadenglenCD-1_RB1_01_1187.4

VMethod 1008-ms.m Opzrato- Demeo User

Sarmnple Name CD-1 Instrument  iripact 1l 1825255.1C256
Comment

Acquisition Parameter

Sourca Type EsSI lon Pelarity Positive Set Nebulizer 0.4 Bar
=ocus Not active Set Capillary 2600V Set Dry Heater 180 °C
3zan Begin 5C m'z Set End Plate Offset =500 v Set Dry Gas 4.0 imin
Szan End 3000 miz Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater neC
Intens. CD-1_RB1_01_1187 d: +MS, 0.2min #]
x108
317.1159
25
2.0
1.5
1.0
0.5
334.1433
204.0556 l
0.0l | S — . . T ? T 3
290 295 300 305 310 315 320 325 330 330miz

CD-1_RB1.01_1187.d
Briker Compass DatcAnalysia < 4 printed: - 1/12/2021 4:08:45 FM by: demo Page 1 of 1

21

Chemical Formula: Co1H4603
Exact Mass: 316.1099
Molecular Weight: 316.3560
m/z: 316.1099 (100.0%), 317.1133 (22.7%), 318.1167 (2.5%)

HRMS (ESI, m/z) calcd for C,1H;603 [MJrH]Jr 317.1172, found 317.1169.
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Display Report

Analysis Info Acquisition Date  8/25/2021 2:28:25 PM
Analysis Name  D:\Data\fenglei\T6-73-2_RA4_01_9264.d

Method 1225-1.m Operator Demo User

Sample Name T6-73-2 Instrument  impact Il 1825265.10256
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APC| Heater 0°C
Intenss- T6-73-2_RA4_01_9264.d: +MS, 0.4min #20, Background Subtracted (#7)|
x10
219.1023
34
24
282.2797
236.1288
11
257.0581
1911073 905 0g67 ll l ‘
0 N l; Nl l. In R lel lll L Iln Iln N lnlx | s . \
200 220 240 260 280 300 320 miz

T6-73-2_RA4_01_9264.d
Bruker Compass DataAnalysis 4.4 printed: 8/25/2021 2:29:53 PM by: demo Page 1 of 1

O . 0

T

2m
Chemical Formula: C43H1403
Exact Mass: 218.0943
Molecular Weight: 218.2520
m/z: 218.0943 (100.0%), 219.0976 (14.1%)

HRMS (ESL m/z) caled for Ci3H;40; [M+H]" 219.1016, found 219.1023.
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Display Report

Analysis Info Acquisition Date ~ 4/28/2021 3:33:43 PM
Analysis Name  D:\Data\fenglei\T6-20-2_RC1_01_4861.d

Method 1225-1.m Operator Demo User

Sample Name  T6-20-2 Instrument  impact Il 1825265.10256
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 2600 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1300 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. T6-20-2_RC1_01_4861.d: +MS, 0.2min #10|
x1055
284.1284
4
267.1019
3
2
1
550.2222
239.1070
205.0863
0 B L . Ll 1 " ; : . b
200 250 300 350 400 450 500 550 m/z

T6-20-2_RC1_01_4861.d
Bruker Compass DataAnalysis 4.4 printed: 4/28/2021 3:57:48 PM by: demo Page 1 of 1

2n

Chemical Formula: C{7H4403
Exact Mass: 266.0943
Molecular Weight: 266.2960
m/z: 266.0943 (100.0%), 267.0976 (18.4%), 268.1010 (1.6%)

HRMS (ESI, m/z) caled for Ci7H1405 [M+NH4]" 284.1281, found 284.1284.
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Display Report

Analysis Info Acglistion Date  12/2/2021 4:03:56 DM
Analysis Name  D:\data‘feng einCD-1-60-2_RA1_J1_1882.d

Method 1008-ms.m Qperator Uema User

Samplz Name CD-1-80-2 Instrument  impact Il 18252€5.1025¢€
Commen:

Acquisition Parameter

Bourea Tyae ESI lan Polarity Positive Set Nehulizer C.4 3ar
Focus No: actlve Set Capllary 2600V Set Dry Heater 180 °S
EScan Begin 50 m/z Eet End M ate Offset 500V Set Dry Gas 4.01fmn
Scan End 3000 m'z Set Cnarg ng Voltage 2000V Set Divert Valve Scurce
Set Corona Ona Sel APC Heater cC
Inlens‘_. CD-1-60-2_RA1_01_1882.d: -MS, 0.1min #7
X107
325.1076
3
347.0894
2
3383420
1
3111184
2822795
242.2344 ‘I L l 384.1448 415.0765 4403707
3‘ILL L '.‘l!"‘ ol 4l Al N Ly N L

250 zrs 30 3 350 “ars 400 425 450 miz

CC-1-63-2_341_01_1382.4d
Bruker Compase DataAnalysie 4.1 printed:  12/2/2021 4:06:56 PM by. dere Pags 1 of

O . o

Chemical Formula: C4gH1g05
Exact Mass: 324.0998
Molecular Weight: 324.3320
m/z: 324.0998 (100.0%), 325.1031 (20.5%), 326.1065 (2.0%), 326.1040 (1.0%)

HRMS (ESL m/z) calcd for C1oH;405 [M+H]" 325.1071, found 325.1076
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Analysis Info
Analysis Name

Display Report

Acquisition Date  7/2/2021 4:35:33 FM

D:\Data'fenglciiTQ_RA2_01_7070.d

Method 1225-1.m Operator Demo User
Samale Name (K] Instrument impact Il 182026510256
Comment
Acquisition Parameter
Source Type ESI len Polarity Positive Sel Nebulizer 0.4 Bar
Focus Noet active Set Caplilary 2600V Set Dry Heater 180 C
Scan Begin 50 miz Set End Plate Offzet -E00 ¥ Set Dry Cas 4.0 I'min
Scan End 1600 miz Set Charging Voltags 2000V Sel Divert Valve Source
Sat Corona nnA Set APCI Heater 0°c
Intens TQ_RAZ_01_707C.d: +VS, 0.2min #9)|
x108
358.1124

1724

1.0

0.8

064

0.4

029 2700947 737.1986

562.6253
205.0871 l
00 L. Ll‘nu il \ \ll. ..ILILA N L R " .L | L ) . .
200 300 40C 500 €00 700 800 m/z

TQ_RAZ_01_7070C d
Bruker Compass DataAnalysis 4.4 printed: 7J2/2021 4:40:58 PM by: d=2mo Page 1af 1

HRMS (ESI, m/z) calcd for C9H;oNO4S [M+H]" 358.1108, found 358.1124.

O 0

/
Ts 2q
Chemical Formula: C1gH1gNO4S
Exact Mass: 357.1035
Molecular Weight: 357.4240

m/z: 357.1035 (100.0%), 358.1068 (20.5%), 359.0993 (4.5%),
359.1102 (2.0%)
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Display Report

Analysis Info Acquisition Date  6/9/2021 4:33 23 PM
Analysis Narme  DoiDatavfzngleinTs-32-1_GD3_01_5269d

Method 1225-1.m Operator Dero User

Sample Name  T8-32-1 Instrumant  impact I 1825265.10256
Comment

Acquisition Parameter

Source Type ESI| on Polarity Positive Set Mebulizer C.4 Bar
Freous Mot active Set Carpillary 2600 v Set Dry Heater 180 °C
Scan Begin S0 miz Sel End Plale Offsel -500V Sel Diy Gas 4.0 mnin
Sean End 1300 m/z Set Charging Voltage 2000V Get Divert Va ve Source
SetCorona 0nA Set APC| Heater o
ntens T6-32-1_GD3_01_5269.d: +M5, 0.2rrin #7)
x108
24001574
259
209
15
104
064
799.3C71
282.2788
170.0895 244‘1182]
33R.3414 6814284
00 L L1 by l ALLI TN 11 1 I\ ,H. . . ;
200 300 400 500 500 700 800 900 1000 miz.

T6-32-1_GD3_01_g5z269.d
Braker Ccmpass DaaAnalysis 4.4 printed: 6/22021 4:35:35 PM by. demo Page 1 of 1

OHO

\/\\\ NH

Ts/

2r

Chemical Formula: CooHosNO4S
Exact Mass: 399.1504
Molecular Weight: 399.5050
m/z: 399.1504 (100.0%), 400.1538 (23.8%), 401.1462 (4.5%),
401.1571 (2.7%), 402.1496 (1.1%)

HRMS (ESI, m/z) caled for Cy,HpsNO4S [M+H]Jr 400.1577, found 400.1574.
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