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General Information and Materials

General Information

All reactions were carried out under a nitrogen atmosphere in oven or flame-dried glassware,
unless the reaction procedure states otherwise. *H and *C NMR spectra were recorded on a Bruker
AC-400 FT spectrometer using solvent residue as an internal reference (7.26 and 77.16 ppm for
CDCls, 2.50 and 39.00 ppm for DMSO-ds, respectively). Chemical shifts (8) are reported in ppm,
and coupling constants (J) are in Hertz (Hz). The following abbreviations were used to explain the
multiplicities: s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet, br = broad. High
resolution mass spectra (HRMS (ESI)) was recorded on a high-resolution mass spectrometer
(Waters XEVO-G2 Q-TOF). Gas chromatography time of flight high resolution mass spectra
(GCTOF-HRMS (EI)) was recorded on a high-resolution mass spectrometer (Waters GCT premier).

Materials

All reagents as used as super anhydrous pyridine, superdry dichloromethane (DCM), superdry
tetrahydrofuran (THF) and dimethyl sulfoxide (DMSO) were used as received from commercial
sources and used without further purification. Diethyl ether (Et,O) was distilled over sodium in the
presence of benzophenone under an atmosphere of nitrogen. Carbon disulfide (CS;) was distilled
over anhydrous calcium chloride under an atmosphere of nitrogen. Flash column chromatography
was performed using 200-300 mesh silica gel as the stationary phase. The diaryliodonium,™*2 and
sodium phenylthiosulfonatel®4 were synthesized according to the reported literatures. CsSCF3 was
synthesized according to the reported literature with a little modification.[!
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Typical Procedure for Preparation of CsSCF3 (Procedure A)

To an oven-dried Schlenk flask, 0.32 g (10.0 mmol) elemental sulfur was dissolved in 80 mL
anhydrous tetrahydrofuran (THF) at room temperature under N. atmosphere. An amount of
TMSCF; (12 mmol, 1.2 equiv) was added and the reaction mixture was cooled to -60°C. After
sttiring for 10 minutes, a white paticipate was formed. An amount of anhydrous CsF (10.0 mmol,
1.0 equiv) was added in one portion. The mixture was kept at -60°C for 30 min and then allowed to
warm to room temperature slowly and sttired overnight to give a pale yellow mixture. The solvent
was removed under reduced pressure and 30 mL fresh distilled CS, was added under N protection.
The resulting mixture was dispersed by ultrasound, filtered and washed with CS; for two times. The
resulting colorless powder was dried in vacuum and stored in glovebox. Characterization was
according to the literature report 1.

General Procedure for Copper-Catalyzed Asymmetric Ring-opening of Cyclic
Diaryliodoniums with CsSCFs (Procedure B)

R O CU(CH3CN)4PFg (10 mol%)
1 _ L1 [y
1"OTf + CsSCF, (12 mol%)
R, O DCM, 0 °C,24 h SCFs

1

In a glovebox, an oven-dried Schlenk tube was sequentially charged with diaryliodoniums salts
1 (1.0 equiv), CsSCFs; (1.5 equiv), Cu(CHsCN)4PFs (10.0 mol%) and L1 (12.0 mol%) in
dichloromethane (0.05 M for diaryliodoniums). The Schleck tube was capped, then taken out of the
glovebox and stirred at 0 °C for 24 h. After the reaction was completed, the mixture was filtered
through a pat of silica gel with ethyl acetate. The filtrate was concentrated under reduced pressure,
and the residue was purified by column chromatography on silica gel with petroleum ether to afford
the corresponding products.

General Procedure for Peraparation of Corresponding Thiosulfonates (Procedure
C)

; o) o
\\ Na  CU(CHsCN)PFG (10 mol%) ' h\)

L5 (12 mol%)

| +
“ors “ DCM, 0°C, 12 h ! B
5 | O
‘ L5

RZ

Under nitrogen atmosphere, an oven-dried Schlenk tube was sequentially charged with
Cu(CH3CN)4PFg (5.0 mol%), L5 (6.0 mol%) and dichloromethane (0.05 M for diaryliodoniums).
After stirring at room temperature for 1 h, the reaction was cooled to 0°C, and then diaryliodoniums
salts 1 (1.0 equiv) and PhSO,SNa (1.5 equiv) were added. The mixture was stirred at 0 °C for 12 h.
After the reaction was completed, the mixture was filtered through a plug of celite with ethyl acetate.
The filtrate was concentrated under reduced pressure and the residue was purified by column
chromatography on silica gel (ethyl acetate /hexanes = 1:20) to afford the corresponding
thiosulfonates 4.
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General Procedure for Preparation of Corresponding Perfluoroalkyl Sulfides
(Procedure D)

) 29

! TMS(CF,),CF3, NaOAc I

SSO,Ph DMSO, rit. S(CF2),CF3
“£ 29

4 S5or6 (n=0,10r2)

An oven-dried Schlenk tube was sequentially charged with the corresponding thiosulfonates 4
(1.0 equiv) and NaOAc (3.0 equiv). Anhydrous DMSO (1 M for thiosulfonates) was then added
followed by dropwise addition of TMS(CF,),CFs (n =0, 1 or 2) (3.0 equiv) with stirring. Then the
reaction was stirred at room temperature overnight. After the reaction was completed, it was diluted
with DCM. The organic layer was washed with water (three times) and brine, then dried over
anhydrous Na,SO.. After filtration, the filtrate was concentrated under reduced pressure. The
residue was purified by flash chromatography on silica gel to afford the corresponding
perfluoroalkyl sulfides 5.

(S)-[2'-i0do-6,6'-dimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (2a)

O Cu(CH3CN)4PFg (10 mol%) O
Me L1 (12 mol%) Me I

1"OTf + CsSCFs

Me Q DCM, 0°C, 24 h Me O SCF;

1a 2a

The compound 2a was synthesized according to procedure B. The reaction of diaryliodoniums salts
la (45.6 mg, 0.1 mmol, 1.0 equiv), CsSCF;3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
afforded the corresponding product 2a (39.5 mg, 97%, 96% ee). HPLC conditions: Chiralpak OD-
H, isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 286 nm, t; = 5.588 min (minor), 5.791 min
(major). [a]3° =43.9 (¢ 0.51, CHCl3). 'H NMR (400 MHz, CDCl3) 5 7.79 (d, J = 8.0 Hz, 1H), 7.75
- 7.58 (m, 1H), 7.39-7.35 (m, 2H), 7.28 (d, J = 7.6 Hz, 1H), 7.01 (t, J = 7.8 Hz, 1H), 2.01 (s, 3H),
1.99 (s, 3H). 9F NMR (376 MHz, CDCl3) § -40.14. 3C NMR (101 MHz, CDCl3) § 147.0, 143.0,
138.0,137.9, 136.8, 132.5, 132.0, 130.2, 129.7 (q, Jc-r = 247.5 Hz), 128.9, 128.5, 125.5, 101.3, 21.2,
20.4. HRMS (EI): calcd. for CisH12F31S [M]*: 407.9656; Found: 407.9658.

(S)-[2'-iodo-4,4',6,6"-tetramethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (2b)
Me Me

O Cu(CH3CN),PFg (10 mol%) O
Me L1(12mol%)

1"OTf + CsSCFs Me :

Me O DCM, 0°C, 24 h Me O SCF3

Me Me

1b 2b
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The compound 2b was synthesized according to procedure B. The reaction of diaryliodoniums
salts 1b (48.4 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs
(3.6 mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0
mL) afforded the product 2b (42.7 mg, 98%, 92% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t; = 4.638 min (minor), 4.950 min
(major). [a]&’ = 30.3 (c 2.28, CHCls). 'H NMR (400 MHz, CDCls) § 7.62 (s, 1H), 7.46 (s, 1H),
7.18 (s, 1H), 7.08 (s, 1H), 2.41 (s, 3H), 2.33 (s, 3H), 1.97 (s, 3H), 1.94 (s, 3H). 1°F NMR (376 MHz,
CDCls) & -40.13. 3C NMR (101 MHz, CDCls) & 144.2, 140.1, 139.6, 138.6, 137.7, 137.1, 132.91,
132.89, 132.87, 131.1, 129.8 (q, Jc.r = 310.1 Hz), 125.2, 101.6, 21.3, 21.2, 20.8, 20.4. HRMS (EI):
calcd. for C17H16F31S [M]*: 435.9969; Found: 435.9970.

(S)-[4,4'-difluoro-2'-iodo-6,6'-dimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (2c)

F F
M O Cu(CH3CN)4PFg (10 mol%) O
€
- L1 0,
|+OTf + CsSCF, (12 mol%) _ Me |
Me O DCM, 0°C,24 h Me O SCF3
F F
1e 2c

The compound 2c was synthesized according to procedure B. The reaction of diaryliodoniums salts
1c (49.2 mg, 0.1 mmol, 1.0 equiv), CsSCF; (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
afforded the product 2c (42.6 mg, 96%, 96% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 273 nm, t; = 5.369 min (minor), 5.650 min
(major). [a]Z® =30.3 (c 0.43, CHCI3). *H NMR (400 MHz, CDCls) § 7.53 (d, J = 7.6 Hz, 1H), 7.38
(d, J=8.6 Hz, 1H), 7.10 (d, J = 8.1 Hz, 1H), 7.04 (d, J = 9.6 Hz, 1H), 2.00 (s, 3H), 1.97 (s, 3H). °F
NMR (376 MHz, CDCls) & -40.07, -112.00, -112.72. 3C NMR (101 MHz, CDCl3) & 161.9 (d, Jc-r
=251.5Hz), 161.8 (d, Jc.e = 252.5 Hz), 141.6, 140.4, 140.3, 139.84, 139.76, 138.13, 138.10, 129.4
(9, Je-r =310.1 Hz), 127.7 (d, Jc.r = 8.0 Hz), 124.1, 123.9, 119.0, 118.8, 118.5, 118.3, 117.5, 117.3,
101.0, 100.9, 21.5, 20.6 (d, Jc-r = 1.8 Hz). HRMS (EI): calcd. for C1sH10Fs1S [M]*: 443.9468; Found:
443.9469.

(S)-[6'-i0odo-2",3",5,6-tetramethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (2d)

Me

Me
O CU(CH3CN),PFg (10 mol%) O
Me L1 (12 mol%) _

I"OTf + CsSCFs Me !

Me O DCM, 0°C, 24 h Me O SCF;

Me Me
1d 2d

The compound 2d was synthesized according to procedure B. The reaction of diaryliodoniums
salts 1d (48.5 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs
(3.6 mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0
mL) afforded the product 2d (43.2 mg, 99%, 91% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t; = 5.484 min (minor), 5.787 min
(major). [a]3® =38.7 (c 0.56, CHCls). '"H NMR (400 MHz, CDCl3)§ 7.67 (d, J = 8.0 Hz, 1H), 7.56
(d, J =8.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 2.35 (s, 3H), 2.28 (s, 3H),
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1.91 (s, 3H), 1.87 (s, 3H). 1%F NMR (376 MHz, CDCls) & -40.57. 13C NMR (101 MHz, CDCls) &
148.2, 143.4, 139.8, 137.3, 136.9, 136.5, 136.0, 132.9, 131.1, 130.3, 129.8 (q, Jc-r = 310.1 Hz),
122.40, 122.38, 98.2, 20.9, 20.4, 18.1, 16.8. HRMS (El): calcd. for Ci7H16F3IS [M]*: 435.9969;
Found: 435.9970.

(S)-[2'-i0do-(1,1'-binaphthalen)-2-yl](trifluoromethyl)sulfane (2e)

CO Cu(CH3CN)4PFg (10 mol%) OO
L1 (12 mol%) |

1"0Tf + CsSCF,
DCM, 0 °C, 24 h

a8 SOk

1e 2e

The compound 2e was synthesized according to procedure B. The reaction of diaryliodoniums salts
le (52.8 mg, 0.1 mmol, 1.0 equiv), CsSCF; (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
afforded the product 2e (40.8 mg, 85%, 98% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t, = 15.427 min (major), 22.769 min
(minor). [a]3° =28.5 (¢ 0.52, CHCI3). *H NMR (400 MHz, CDClz) § 8.08-8.02 (m, 2H), 7.98 (d, J
= 8.2 Hz, 1H), 7.92 (d, J = 8.6 Hz, 2H), 7.73 (d, J = 8.6 Hz, 1H), 7.59-7.54 (m, 1H), 7.53-7.48 (m,
1H), 7.36-7.31 (m, 1H), 7.29-7.23 (m, 1H), 7.08 (d, J = 8.6 Hz, 1H), 7.02 (d, J = 8.5 Hz, 1H). °F
NMR (376 MHz, CDCls) § -39.45. 3C NMR (101 MHz, CDCls) & 145.7, 140.4, 135.5, 133.9, 133.6,
132.8,132.6,130.8,130.1, 129.67 (q, Jc-r = 310.1 Hz), 129.65, 128.34, 128.25, 127.8, 127.6, 127.3,
126.8, 126.74, 126.72, 124.0 (d, J = 2.0 Hz), 100.4. HRMS (EI): calcd. for CaiH12F3IS [M]*:
479.9656; Found: 479.9655.

(R)-[2',6-dichloro-6-iodo-(1,1'-biphenyl)-2-yl] (trifluoromethyl)sulfane (2f)

O Cu(CH3CN),PFg (10 mol%) O
cl L1 (12 mol%) _ |

1"0Tf + CsSCF,

cl Q DCM, 0°C, 24 h cl O SCF,

1f 2f

The compound 2f was synthesized according to procedure B. The reaction of diaryliodoniums salts
1f (49.7 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CHsCN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
afforded the product 2f (44.5 mg, 99%, >99% ee). HPLC conditions: Chiralpak OD-OD,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t, = XX min (minor), XX min (major).
[a]3° = 19.1 (¢ 1.25, CHCI3). 'H NMR (400 MHz, CDCl3) & 7.88 (dd, J = 8.0, 1.1 Hz, 1H), 7.77 (d,
J=7.9Hz, 1H), 7.62 (dd, J = 8.1, 1.1 Hz, 1H), 7.51 (dd, J = 8.1, 1.1 Hz, 1H), 7.45 (t, J = 8.0 Hz,
1H), 7.09 (t, J = 8.0 Hz, 1H).°F NMR (376 MHz, CDCls) 5 -39.98. 13C NMR (101 MHz, CDCI3)
0 144.9, 140.8, 137.6, 135.3, 134.1, 134.06, 134.05, 131.7, 131.2, 130.4, 129.6, 129.2 (q, J = 311.1
Hz), 127.5 (d, J = 2.0 Hz), 100.7. HRMS (EI): calcd. for C13HeCloF3IS [M]*: 447.8564; Found:
447.8562.

(R)-[2',4,4",6-tetrachloro-6'-iodo-(1,1'-biphenyl)]-2-yl(trifluoromethyl)sulfane (2g)
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Cl Cl

O Cu(CH3CN),PFg (10 mol%) O
cl L1 (12 mol%)

1"0TF  + CsSCFy cl !

cl Q DCM, 0°C, 24 h cl l SCFs

¢ cl
19 2g

The compound 2g was synthesized according to procedure B. The reaction of diaryliodoniums salts
19 (56.6 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
afforded the product 2g (50.6 mg, 98%, 99% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t; = 5.145 min (minor), 5.355 min
(major). [a]4’ =16.1(c 0.76, CHCI3). *H NMR (400 MHz, CDCls) & 7.88 (d, J = 2.0 Hz, 1H), 7.75
(s, 1H), 7.63 (d, J = 2.0 Hz, 1H), 7.54 (d, J = 2.0 Hz, 1H). °F NMR (376 MHz, CDCls) & -39.73.
13C NMR (101 MHz, CDCls) 6 142.4, 138.5, 137.4, 136.1, 136.0, 135.9, 134.4, 133.7 (d, J = 1.7
Hz), 131.7, 129.7, 128.83 (d, J = 2.2 Hz), 128.80 (q, J = 310.1 Hz), 100.4. HRMS (EI): calcd. for
Ci13H4ClsF31IS [M+H]*: 515.7785; Found: 515.7786.

(S)-6-iodo-6'-[(trifluoromethyl)thio]-[1,1'-biphenyl]-2,2'-diyl bis(4-methylbenzenesulfonate)

(2h)
O CU(CH3CN),PFg (10 mol%) O
TsO L1 (12 mol%) TsO I

1"OTf + CsSCF,

TsO Q DCM, 0 °C, 24 h TsO O SCF;

1h 2h

The compound 2h was synthesized according to procedure B. The reaction of diaryliodoniums
salts 1h (76.9 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3sCN)4PFg
(3.6 mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0
mL) was stirred at 40 °C for 48 h. After completed, the reaction mixture was filtered through a plug
of celite with ethyl acetate. The filtrate was concentrated under reduced pressure, and the residue
was purified by column chromatography on silica gel (ethyl acetate/ hexanes = 1:10) to afford the
product 2h (28.8 mg, 40%, 98% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 5:95,
flow: 1.0 mL/min, A = 230 nm, t; = 17.163 min (major), 20.585 min (minor). [a]3’ = 17.4 (c 0.98,
CHCI3). *H NMR (400 MHz, CDCls) & 7.69-7.45 (m, 7H), 7.45-7.38 (m, 2H), 7.22 (d, J = 8.0 Hz,
2H), 7.17 (d, J = 8.0 Hz, 2H), 7.04 (t, J = 8.2 Hz, 1H), 2.42 (s, 3H), 2.41 (s, 3H). 1°F NMR (376
MHz, CHCIs) 6 -40.39. *C NMR (101 MHz, CDCls) § 148.1, 147.9, 145.4, 145.3, 136.5, 135.9,
133.5, 133.4, 133.0, 131.7, 130.7, 130.6 (q, Jc.r = 286.8 Hz), 129.82, 129.80, 128.3, 128.0, 127.9,
123.5,120.1, 101.8, 21.9, 21.8. HRMS (ESI): calcd. for Co7H20F3106S3 [M+Na]*: 742.9316; Found:
742.9330.

(S)-6-iodo-6"-[(trifluoromethyl)thio]-[1,1'-biphenyl]-2,2'-diyl dibenzoate (2i)
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O Cu(CH3CN),PFg (10 mol%) O
PhCO, L1 (12 mol%) [

. Ph
1"OTf + CsSCFs > PhCO:

PhCO, Q DCM, 0 °C, 24 h PhCO, O SCF3

1i 2i

The compound 2i was synthesized according to procedure B. The reaction of diaryliodoniums salts
1i (334 mg, 0.5 mmol, 1.0 equiv), CsSCF3 (175.5 mg, 0.75 mmol, 1.5 equiv), Cu(CH3CN)4PFs (18.6
mg, 0.01 mmol, 10.0 mol%) and L1 (23.6 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (10.0
mL) was stirred at 40 °C for 24 h. After the reaction was completed, the reaction mixture was filtered
through a plug of celite with ethyl acetate. The filtrate was concentrated under reduced pressure,
and the residue was purified by column chromatography on silica gel (ethyl acetate/ hexanes = 1:10)
to afford the product 2i (242 mg, 78%, 94% ee). HPLC conditions: Chiralpak OD-H,
isopropanol/hexane = 10:90, flow: 1.0 mL/min, A = 254 nm, t; = 5.616 min (major), 7.138 min
(minor). [a]3’ =41.0 (c 0.23, CHCI3). H NMR (400 MHz, CDCl3) 8 7.86-7.81 (m, 3H), 7.81-7.71
(m, 3H), 7.57-7.50 (m, 4H), 7.47-7.45 (m, 1H), 7.40-7.34 (m, 4H), 7.17 (t, J = 8.1 Hz, 1H). °F
NMR (471 MHz, CDCls) 6 -40.52. 13C NMR (101 MHz, CDCls) § 164.0, 163.9, 149.3, 148.8, 136.1,
133.7,133.4, 133.2, 132.3 (q, Jcr = 385.8 Hz), 130.2, 130.04, 130.01, 129.0, 128.9, 128.6, 125.4,
122.7,100.7. HRMS (ESI): calcd. for C21H13F3104S [M+Na]*: 620.9844; Found: 620.9851.

(S)-2'-iodo-6"-methyl-6-[(trifluoromethyl)thio]-[1,1'-biphenyl]-2-yl 4-methylbenzenesulfonate

(2j)
O Cu(CH3CN)4PFg (10 mol%) O
Me

, 0
*&1i + CsSCFa L1(12mol%)  _  Me |

TsO g DCM, 0°C, 24 h TsO l SCF3

1j 2j

The compound 2j was synthesized according to procedure B. The reaction of diaryliodoniums salts
1j (61.3 mg, 0.1 mmol, 1.0 equiv), CsSCF3 (35.0 mg, 0.15 mmol, 1.5 equiv), Cu(CH3CN)4PFs (3.6
mg, 0.01 mmol, 10.0 mol%) and L1 (4.7 mg, 0.012 mmol, 12.0 mol%) in dichloromethane (2.0 mL)
was stirred at 0 °C for 24 h. After completed, the reaction mixture was filtered through a plug of
celite with ethyl acetate. The filtrate was concentrated under reduced pressure, and the residue was
purified by column chromatography on silica gel (ethyl acetate/ hexanes = 1:10) to afford the
product 2j (25.4 mg, 45%, 99% ee). HPLC conditions: Chiralpak IC, isopropanol/hexane = 2:98,
flow: 1.0 mL/min, A = 254 nm, t; = 9.775 min (minor), 10.450 min (major). [a]&’ = 20.7 (c 0.64,
CHCI3). *H NMR (400 MHz, CDCls) 6 7.75 (d, J = 8.0 Hz, 1H), 7.70 -7.59 (m, 2H), 7.50 (t, J = 8.1
Hz, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.19-7.15 (m, 3H), 6.97 (t, J = 7.8 Hz, 1H), 2.41 (s, 3H), 2.02 (s,
3H). °F NMR (376 MHz, CDCls) & -40.48. 13C NMR (101 MHz, CDClg) & 147.7, 145.3, 141.0,
139.4, 138.6, 136.5, 133.8, 133.4, 130.0, 129.9, 129.8, 129.4 (q, Jc-r = 310.1 Hz), 128.0, 127.9,
124.4, 102.1, 21.8, 21.3. HRMS (ESI): calcd. for C21H16F3103S:Na [M+Na]*:586.9435; Found:
586.9443.

O-phenyl (R,1'S)-2'-iodo-3",6,6'-trimethyl-[1,1'-biphenyl]-2-sulfonothioate (4a)
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Me Me
O Cu(CH3CN),PFg (10 mol%) O
Me Q. _sNa L5 (12 mol%) Me |

V-
1"otf + S
Me Q ©/ ° DCM, 0°C, 12 h Me O SSOzPh

1k 3 4a

The compound 4a was synthesized according to procedure C. The reaction of Cu(CH3CN)4PFs
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 1k
(235.1 mg, 0.50 mmol, 1.0 equiv) and PhSO,SNa (147.0 mg, 0.75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL) afforded the corresponding product 4a (232.0 mg, 94%, 94% ee). HPLC
conditions: Chiralpak OX-H, isopropanol/hexane = 3:97, flow: 1.0 mL/min, A =254 nm, t, = 19.273
min (minor), 32.994 min (major). [a]Z® = 120.1 (c 0.85, CHCls). *H NMR (400 MHz, CDCls) §
7.77 (d, J = 7.6 Hz, 2H), 7.62 -7.55 (m, 2H), 7.46 (t, J = 7.8 Hz, 2H), 7.36-7.28 (m, 2H), 7.14 (d, J
=7.6 Hz, 1H), 7.05 (d, J = 7.6 Hz, 1H), 2.44 (s, 3H), 1.90 (s, 3H), 1.68 (s, 3H). 1*C NMR (126 MHz,
CDCls) 5 148.0, 145.0, 143.1, 139.8, 137.9, 135.1, 133.8, 132.6, 132.5, 129.9, 129.24, 129.20, 128.5,
128.3, 127.8, 108.3, 29.5, 20.7, 20.2. HRMS (ESI): calcd. for C21H20102S; [M+H]*: 494.9949;
Found: 494.9948.

O-phenyl (R,1'S)-4'-chloro-2'-iodo-3',6,6'-trimethyl-[1,1'-biphenyl]-2-sulfonothioate (4b)

Cl Cl

Ve Me
O CU(CHZCN),PFg (10 mol%) O
Me . Q._sNa L5 (12 mol%) Me |
1 OTf + S -
Me O ©/ o DCM, 0°C, 12 h Me O SSOzPh

11 3 4b

The compound 4b was synthesized according to procedure C. The reaction of Cu(CH3CN)4PFg
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 11
(252.4 mg, 0.50 mmol, 1.0 equiv) and PhSO.SNa (147.0 mg, 0.375 mmol, 1.5 equiv) in
dichloromethane (10.0 mL) afforded the corresponding product 4b (238.0 mg, 90%, 91% ee). HPLC
conditions: Chiralpak OX-H, isopropanol/hexane = 6:94, flow: 1.0 mL/min, A =254 nm, t, = 11.382
min (minor), 14.567 min (major). [a]3’ = 118.6 (c 1.25, CHCIl3). 'H NMR (400 MHz, CDCls) &
7.77 (d, J = 8.0 Hz, 2H), 7.61 (t, J = 7.5 Hz, 1H), 7.54 (d, J = 7.1 Hz, 1H), 7.47 (t, J = 7.7 Hz, 2H),
7.38-7.28 (M, 2H), 7.20 (s, 1H), 2.61 (s, 3H), 1.90 (s, 3H), 1.69 (5, 3H). 3C NMR (126 MHz, CDCl3)
0 147.7,144.8, 142.4, 137.9, 137.1, 136.4, 133.9, 132.9, 132.8, 130.8, 129.3, 128.8, 128.2, 127.8,
109.3, 27.4, 20.7, 20.2. HRMS (ESI): calcd. for C,1H1sClIO2S,Na [M+Na]*: 550.9379; Found:
550.9382.

O-phenyl (R,1'S)-3'-chloro-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-sulfonothioate (4c)
cl Cl
O Cu(CH3CN),PFg (10 mol%) O
Me L Q _sNa L5 (12 mol%) Me |
I"oTf  + s M oh
Me O ©/ ° DCM, 0°C, 12 h € O 580,

1m 3 4c

The compound 4c was synthesized according to procedure C. The reaction of Cu(CH3CN)4PFs
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 1m
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(245.4 mg, 0.50 mmol, 1.0 equiv) and PhSO,SNa (147.0 mg, 0.75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL) afforded the corresponding product 4c (252.2 mg, 98%, 98% ee). HPLC
conditions: Chiralpak AD-H, isopropanol/hexane = 2:98, flow: 1.0 mL/min, A = 254 nm, t, = 16.627
min (minor), 17.296 min (major). [a]Z’ = 164.8 (c 0.74, CHCls). *H NMR (500 MHz, CDCls) §
7.79-7.77 (m, 2H), 7.63-7.59 (m, 1H), 7.54-7.46 (m, 3H), 7.39-7.34 (m, 2H), 7.31 (t, J = 7.6 Hz,
1H), 7.13 (d, J = 8.0 Hz, 1H), 1.92 (s, 3H), 1.77 (s, 3H). 3C NMR (126 MHz, CDCls) & 147.6,
145.3, 144.7, 137.7, 136.6, 136.2, 133.9, 132.94, 132.91, 131.2, 129.3, 128.9, 128.7, 127.8, 105.5,
20.8, 20.2. HRMS (ESI): calcd. for C2oH16Cl102S;Na [M+Na]*: 536.9223; Found: 536.9225.

O-phenyl (R)-1-((S)-2-iodo-3,6-dimethylphenyl)naphthalene-2-sulfonothioate (4d)

Me Me
O Cu(CHCN)4PFg (10 mol%) O
Me \\ _SNa L5 (12 mol%)

Me' |

ot + Y >
C ©/ DCM, 0 °C, 12 h OO SSO-Ph

1n 3 4d

The compound 4d was synthesized according to procedure C. The reaction of Cu(CH3CN)4PFg
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 1n
(253.2 mg, 0.50 mmol, 1.0 equiv) and PhSO,SNa (147.0 mg, 0.75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL) afforded the corresponding product 4d (233.4 mg, 88%, 97% ee). HPLC
conditions: Chiralpak OX-H, isopropanol/hexane = 6:94, flow: 1.0 mL/min, A =254 nm, t, = 18.188
min (minor), 28.850 min (major). [a]4’ = 181.8 (c 0.49, CHCI3). *H NMR (500 MHz, CDCls) &
7.93-7.87 (m, 2H), 7.84-7.73 (m, 3H), 7.61-7.52 (m, 2H), 7.48-7.42 (m, 2H), 7.40-7.37 (m, 1H),
7.23(d, J = 7.6 Hz, 1H), 7.18 (d, J = 8.6 Hz, 1H), 7.10 (d, J = 7.6 Hz, 1H), 2.48 (s, 3H), 1.53 (s,
3H). 13C NMR (101 MHz, CDCl3) 6 147.4, 145.2, 142.0, 139.8, 136.1, 134.2, 133.9, 131.9, 130.2,
129.8,129.6,129.3,128.9, 128.4,127.9, 127.8, 127.5, 126.3, 125.7, 109.1, 29.6, 20.8. HRMS (ESI):
calcd. for C24H19102S2[M+Na]*: 552.9769; Found: 552.9767.

(S)-2'-iodo-3',6'-dimethyl-6-[(R)-phenoxysulfonothioyl]-[1,1'-biphenyl]-2-yl benzoate (4€)
Me Me
Cu(CH3CN)4PFg (10 mol%
Me O \\ _SNa ! ?.5 (142 msol(%) o) O
I “otf + ©/ b > Me :
PhCO, DCM, 0 °C, 12 h PhCO, O SSO,Ph

10 4e

The compound 4e was synthesized according to procedure C. The reacton of Cu(CHsCN)4PFg
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 10
(288.2 mg, 0.50 mmol, 1.0 equiv) and PhSO,SNa (147.0 mg, 0.75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL). The residue was purified by column chromatography on silica gel
(ethyl acetate /hexanes = 1:10) to afford the corresponding product 4e (285.0 mg, 95%, 97% ee).
HPLC conditions: Chiralpak OX-H, isopropanol/hexane = 10:90, flow: 1.0 mL/min, A = 254 nm, t;
= 18.966 min (minor), 25.459 min (major). [a]Z’ = 96.0 (c 1.36, CHCI3). 'H NMR (400 MHz,
CDCl3) & 7.78-7.76 (m, 2H), 7.70-7.64 (m, 3H), 7.63-7.59 (m, 1H), 7.57-7.45 (m, 5H), 7.36-7.30
(m, 2H), 7.07 (d, J = 7.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 2.40 (s, 3H), 1.78 (s, 3H). 3C NMR
(101 MHz, CDCls) 6 164.0, 148.8, 144.6, 141.4, 139.6, 139.4, 136.0, 134.0, 133.7, 132.5, 130.0,
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129.8, 129.6, 129.5, 129.33, 129.30, 129.0, 128.5, 127.9, 125.4, 108.4, 29.6, 20.8. HRMS (ESI):
calcd. for C27H21104S2Na [M+Na]*: 622.9824; Found: 622.9824.

(S)-6-iodo-6'-[(R)-phenoxysulfonothioyl]-[1,1'-biphenyl]-2,2'-diyl dibenzoate (4f)

O o CU(CHSCN)4PF (10 mol%)

PhCO, B _SN L5 (12 mol%

oTE + 5o ( ) PhCO; |
PhCO, Q ©/ o DCM, 0°C, 12 h PhCO, O SSO,Ph

1p 3 4f

The compound 4f was synthesized according to procedure C. The reaction of Cu(CH3CN)4PFs
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 1p
(334.2 mg, 0.50 mmol, 1.0 equiv) and PhSO,SNa (147.0 mg, 0. 75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL). The residue was purified by column chromatography on silica gel
(ethyl acetate /hexanes = 1:10) and recrystallized by ethyl acetate / hexanes to afford the
corresponding product 4f (311.6 mg, 90%, >99% ee). HPLC conditions: Chiralpak AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm, t, = 49.108 min (major), 60.837 min
(minor). [a]3 =85.2 (¢ 0.74, CHCI3). 'H NMR (400 MHz, CDCls) & 7.81-7.69 (m, 5H), 7.69-7.62
(m, 2H), 7.60-7.41 (m, 7H), 7.40-7.30 (m, 6H), 7.10 (t, J = 8.1 Hz, 1H). 3C NMR (101 MHz, CDCls)
5164.0,163.7,149.3,148.9,144.1, 137.2, 135.8, 133.9, 133.8, 133.74, 133.68, 132.4, 130.6, 130.23,
130.22, 129.8, 129.7, 129.2, 128.8, 128.5, 127.8, 125.8, 122.3, 100.9. HRMS (ESI): calcd. for
Ca2H22106S, [M+H]*: 692.9902; Found: 692.9904.

O-phenyl (R,1'S)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-sulfonothioate (49)

O CU(CH5CN),PFg (10 mol%)
Me .- Q sNa L5 (12 mol%)
I oTf + S Me I
Me Q © DCM, 0 °C, 12 h Me O SSO,Ph

1a 3 4g

The compound 4g was synthesized according to procedure C. The reaction of Cu(CH3CN)sPFg
(18.6 mg, 0.05 mmol, 10.0 mol%), L5 (20.0 mg, 0.06 mmol, 12.0 mol%), diaryliodoniums salts 1a
(228.0 mg, 0.5 mmol, 1.0 equiv) and PhSO.SNa (147.0 mg, 0. 75 mmol, 1.5 equiv) in
dichloromethane (10.0 mL) afforded the corresponding product 4g (237.8 mg, 99%, 99% ee). HPLC
conditions: Chiralpak OX-H, isopropanol/hexane = 3:97, flow: 1.0 mL/min, A = 254 nm, t; = 22.461
min (minor), 29.261 min (major). [a]4’ = 106.5 (c 1.98, CHCI3). 'H NMR (400 MHz, CDCls) &
7.82-7.74 (m, 2H), 7.72 (d, J = 8.0 Hz, 1H), 7.62-7.57 (m, 1H), 7.54 (d, z = 7.8 Hz, 1H), 7.46 (t, J
=8.0Hz, 2H), 7.36 (d, J= 7.6 Hz, 1H), 7.31 (t, J = 7.8 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.96 (t, J
= 7.8 Hz, 1H), 1.93 (s, 3H), 1.75 (s, 3H). 13C NMR (101 MHz, CDCls) 6 146.1, 143.7, 141.5, 137.3,
136.9, 1355, 132.8, 131.69, 131.65, 129.1, 128.7, 128.2, 127.7, 127.0, 126.8, 100.5, 20.0, 19.2.
HRMS (ESI): calcd. for CooH17102S:Na [M+Na]*: 502.9612; Found: 502.9619.

(S)-[2'-i0d0-3",6,6'-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (5a)
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TMSCF3, NaOAc Me!

! Me ! Me
Me' | |
Me i SSO,Ph DMSO, rt. 1M Me i SCF;

4a 5a

The compound 5a was synthesized according to procedure D. The reaction of thiosulfonates 4a
(98.9 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv), TMSCF; (88.7 puL,
0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 5a (82.8 mg, 98%,
94% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0 mL/min, A =
254 nm, t; = 4.957 min (minor), 5.605 min (major). [a]3’ = 55.1 (c 1.06, CHCI3). *H NMR (400
MHz, CDCls) 6 7.71-7.56 (m, 1H), 7.37-7.35 (m, 2H), 7.18 (d, J=4.0 Hz, 1 H) 7.16 (d, J = 20.0
Hz, 1 H), 2.49 (s, 3H), 1.97 (s, 3H), 1.95 (s, 3H). 2°F NMR (376 MHz, CDCls) & -40.02. 3C NMR
(101 MHz, CDCls) 6 147.85, 143.55, 140.00, 137.83, 134.76, 132.14, 132.12, 131.85, 129.94,
129.7 (9, Jc-r =310.1 Hz), 129.22, 128.67, 125.60, 125.58, 108.04, 29.58, 20.88, 20.35. HRMS
(El): calcd. for C16H14F3IS [M]*: 421.9813; Found: 421.9810.

(S)-[2'-i0d0-3,6,6°-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (5b)

cl cl
l Me l Me
Me I TMSCF,, NaOAc _ Me I
Me ! SSO,Ph DMSO, rt. 1M Me l SCF,4
ab 5b

The compound 5b was synthesized according to procedure D. The reaction of thiosulfonates 4b
(105.8 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv), TMSCF3 (88.7 uL,
0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 5b (90.4 mg, 99%,
91% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0 mL/min, A =
254 nm, t; = 4.954 min (minor), 5.670 min (major). [a]4’ = 45.7 (c 1.95, CHCI3). '"H NMR (400
MHz, CDCls) § 7.72-7.58 (m, 1H), 7.37 (d, J = 5.4 Hz, 2H), 7.32 (s, 1H), 2.65 (s, 3H), 1.95 (s, 3H),
1.94 (s, 3H). 1°F NMR (376 MHz, CDCls) & -40.01. *C NMR (101 MHz, CDCls3) § 147.5, 142.8,
137.8, 137.3, 136.1, 132.8, 132.47, 132.45, 131.1, 130.9, 129.6 (g, Jc.r =310.1 Hz), 128.9, 125.5,
109.1, 27.4, 20.8, 20.4. HRMS (EI): calcd. for C16H13CIF3IS [M]*: 455.9423; Found: 455.9426.

(S)-[2'-i0do-3',6,6°-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (5c)

CC Cr
Me ' TMSCF3, NaOAc Me [

Me l SSO,Ph DMSO, rt. 1M Me l SCF3

4c 5c

The compound 5¢ was synthesized according to procedure D. The reaction of thiosulfonates 4c
(103.0 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv), TMSCF; (88.7 uL,
0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 5¢ (87.6 mg, 99%,
98% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0 mL/min, A =
273 nm, t; = 6.010 min (minor), 7.053 min (major). [a]3° = 64.0 (¢ 0.60, CHCIs). 'H NMR (400
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MHz, CDCl3) & 7.70-7.64 (m, 1H), 7.43-7.34 (m, 3H), 7.23 (d, J = 8.2 Hz, 1H), 1.98 (s, 3H), 1.97
(s, 3H). 1°F NMR (376 MHz, CDCls) § -40.04. 3C NMR (101 MHz, CDCls) 5 147.6, 145.8, 137.6,
136.9, 135.8, 132.8, 132.2, 131.3, 129.6 (q, Jo.r =310.1 Hz), 129.1, 128.7, 125.1 (d, J = 15.5 Hz),
105.4, 20.8, 20.3. HRMS (EI): calcd. for C1sH11CIF3IS [M]*: 441.9267; Found: 441.9269.

(S)-[2'-i0d0-3,6,6°-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (5d)

C” o

Me ! TMSCF,, NaOAc Me [

l l SSO,Ph DMSO, rt. 1M l ] SCF3;

4d 5d

The compound 5d was synthesized according to procedure D. The reaction of thiosulfonates 4d
(106.1 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv), TMSCF3 (88.7 uL,
0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 5d (90.8 mg, >99%,
97% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0 mL/min, A =
254 nm, t = 7.175 min (minor), 12.659 min (major). [a]3° = 46.5 (c 1.05, CHCIs). *H NMR (500
MHz, CDCls) 6 7.99-7.87 (m, 2H), 7.84-7.82 (m, 1H), 7.56-7.53 (m, 1H), 7.42-7.39 (m, 1H), 7.27
(d, J = 7.8 Hz, 1H), 7.23-7.21 (m, 2H), 2.51 (s, 3H), 1.87 (s, 3H). 1°F NMR (471 MHz, CHCl3) § -
39.18. 13C NMR (101 MHz, CDCl3) § 147.1, 142.5, 140.0, 135.8, 133.9, 131.9, 130.26, 130.25,
130.24,130.22,129.91, 129.87 (q, Jc-. = 310.1 Hz), 129.6, 129.1, 128.4, 127.6, 127.5, 126.1, 123.11,
123.09, 108.7, 29.6, 21.0. HRMS (EI): calcd. for C1gH14F3IS [M]*: 457.9813; Found: 457.9815.

(S)-[2'-i0do-3",6,6°-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (5e)

l Me Me
Me ! TMSCF,, NaOAc _ Me I [
PhCO, ! SSO,Ph DMSO, rt. 1M TMSO ! SCF,

4e Se

The compound 5e was synthesized according to procedure D with thiosulfonates 4e (120.1 mg,
0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv) and TMSCF; (88.7 uL, 0.60 mmol,
3.0 equiv) in DMSO (0.2 mL). The residue was purified by column chromatography on silica gel
(ethyl acetate/ hexanes = 1:10) to afford 5e (69.5 mg, 70%, 97% ee). HPLC conditions: Chiralpak
IC-IC, isopropanol/hexane = 0:100, flow: 0.3 mL/min, A = 254 nm, t, = 25.115 min (major), 26.266
min (minor). [a]2° =48.5 (c 1.00, CHCIs). *H NMR (400 MHz, CDCls) 6 7.43 (d, J = 7.6 Hz, 1H),
7.32 (t, J=8.0 Hz, 1H), 7.137 (d, J = 5.2 Hz, 1H), 7.136 (d, J = 20.8 Hz, 1H), 2.48 (s, 3H), 2.04 (s,
3H), 0.06 (s, 9H). °F NMR (376 MHz, CHCl3) & -40.44. 3C NMR (101 MHz, CDCls) & 152.4,
140.5, 139.8, 138.2, 135.0, 128.7 (q, Jcr = 312.1 Hz), 128.4, 128.3, 128.0, 126.9, 125.79, 125.76,
120.3, 108.3, 28.7, 19.9. HRMS (ESI): calcd. for CigH21F310SSi [M+H]*: 497.0079; Found:
497.0087.

(S)-[2'-i0d0-3",6,6'-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (6a)
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Me

! _TMSCF,CF;, NaOAc _ Me '
Me ! SSO,Ph DMSO, rt. 1M Me i SCF,CF3
49 6a

The compound 6a was synthesized according to procedure D. The reaction of thiosulfonates
4g (96.1 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv) and TMSCF.,CF3;
(105.0 pL, 0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 6a (88.9
mg, 97%, 99% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0
mL/min, A = 254 nm, t, = 5.093 min (minor), 5.500 min (major). [a]3° = 110.6 (c 0.68, CHCl3). *H
NMR (400 MHz, CDCl3) & 7.85-7.74 (m, 1H), 7.71-7.64 (m, 1H), 7.44-7.34 (m, 2H), 7.30-7.24 (m,
1H), 7.00 (t, J = 7.8 Hz, 1H), 2.02 (s, 3H), 2.00 (s, 3H). °F NMR (376 MHz, CHCls) & -82.90 (t, J
= 4.1 Hz, 3F), -87.89 (dq, J = 225.2, 4.1 Hz, 1F), -89.26 (dq, J = 225.1, 4.0 Hz, 1F). 13C NMR (101
MHz, CDCls) & 148.2, 143.0, 138.2, 138.0, 136.7, 134.2, 132.5, 130.1, 129.7, 129.5 (d, J = 59.8
Hz), 128.8, 127.5 (d, J = 35.0 Hz), 123.7, 120.8 (tq, J = 290.9 Hz, 40.4 Hz), 118.6 (qt, J = 290.9 Hz,
36.4 Hz), 101.3, 21.1 (d, J = 3.1 Hz), 20.5. HRMS (EI): calcd. for CisH12FsIS [M]*: 457.96252;
Found: 457.9624.

(S)-[2'-i0d0-3,6,6°-trimethyl-(1,1'-biphenyl)-2-yl](trifluoromethyl)sulfane (6b)

Me' |

TMSCF,CF,CFs, NaOAc _ Me !
Me l SSO,Ph DMSO, rt. 1M Me l SCF,CF,CF3
49 6b

The compound 6b was synthesized according to procedure D. The reaction of thiosulfonates 4g
(96.1 mg, 0.20 mmol, 1.0 equiv), NaOAc (49.2 mg, 0.60 mmol, 3.0 equiv) and TMSCF,CF,CF;
(122.0 pL, 0.60 mmol, 3.0 equiv) in DMSO (0.2 mL) afforded the corresponding product 6b (14.3
mg, 14%, >99% ee). HPLC conditions: Chiralpak 1B, isopropanol/hexane = 0:100, flow: 0.5
mL/min, A = 254 nm, t, = 8.418 min (minor), 8.804 min (major). [a]&’ = -137.7 (c 0.18, CHCIy).
'H NMR (400 MHz, CDCl3) 6 7.78 (d, J = 7.9 Hz, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.43 — 7.34 (m,
2H), 7.30 — 7.23 (m, 1H), 7.00 (t, J = 7.8 Hz, 1H), 2.00 (s, 6H). **F NMR (471 MHz, CHCIs) 6 -
80.02 (t, J = 9.3 Hz, 3F), -83.47 — -84.20 (m, 1F), -85.18 — -85.85 (m, 1F), -124.03 (t, J = 4.4 Hz,
2F). 3C NMR (126 MHz, CDCl3) & 148.5, 143.0, 138.2, 138.0, 136.7, 134.6, 132.6, 130.1, 129.6,
128.7, 123.4, 123.0 (t, J = 32.8 Hz), 101.3, 21.1 (d, J = 3.5 Hz), 20.5. HRMS (El): calcd. for
Ci7H12F7IS [M]*: 507.9593; Found: 507.9592.

(S)-(2',6-dimethyl-6"-((trifluoromethyl)thio)-[1,1'-biphenyl]-2-yl)diphenylphosphine oxide (7a)

O Pd(OAc), (20 mol%) O o
Me |

1l
dppb (20 mol%) Me PPh,
Me SCF; HP(O)Ph,, iPr,NEt, DMSO Me SCF;
O 100 °C, 24 h O

2a 7a

Under nitrogen atmosphere, an oven-dried seal tube was sequentially charged with 2a (297.8 mg,
0.62 mmol, 1.0 equiv), diphenyl phosphine oxide (138.3 mg, 0.68 mmol, 1.1 equiv), Pd(OAc). (27.8
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mg, 20 mol%), dppb (52.9 mg, 20 mol%) in anhydrous DMSO (6.2 mL). Then iPr,NEt (440.3 pL,
2.48 mmol, 4.0 equiv) was added to the reaction under stirring. The reaction was stirred at 100 °C
for 24 h. After completed, the reaction was cooled to room temperature and diluted with ethyl acetate,
washed with water and brine, then dried over anhydrous Na;SOa4. The filtrate was concentrated
under reduced pressure and the residue was purified by column chromatography on silica gel (ethyl
acetate/dichloromethane/hexanes = 1:1:2) to afford the phosphine oxide 7a. (233.1 mg, 78%, 99%
ee). HPLC conditions: Chiralpak AD-H, isopropanol/hexane = 5:95, flow: 1.0 mL/min, A = 214 nm,
t = 18.111 min (major), 23.475 min (minor). [a]&’ = 34.6 (c 0.57, CHCl3). 'H NMR (400 MHz,
CDCl3) §7.75 — 7.67 (m, 2H), 7.59 (d, J = 7.9 Hz, 1H), 7.54 — 7.37 (m, 7H), 7.34 — 7.24 (m, 3H),
7.20—7.13 (m, 2H), 6.92 (d, J = 7.6 Hz, 1H), 1.95 (s, 3H), 1.49 (s, 3H). 1%F NMR (376 MHz, CDCl5)
5 -41.37. 3P NMR (162 MHz, CDCls3) & 26.92. 3C NMR (101 MHz, CDCls) & 143.34, 143.26,
142.1,138.5, 138.4, 138.2, 134.0 (d, J = 2.6 Hz), 133.3, 133.2, 132.8, 132.4, 132.24, 132.23, 132.2,
131.8,131.71, 131.68, 131.6, 131.5, 131.39, 131.36, 131.21, 131.15, 131.1, 130.2 (g, J = 310.1 Hz),
128.5, 128.4, 128.2, 128.1, 127.3, 127.2, 20.3, 19.4. HRMS (ESI): calcd. for Cy7H22FsOPSNa
[M+Na]*: 505.0979; Found: 550.0980.

(S)-2'-(diphenylphosphoryl)-6'-methyl-6-((trifluoromethyl)thio)-[1,1'-biphenyl]-2-yI-4-
methylbenzenesulfonate (7b)

O Pd(OAc), (20 mol%) O o

1l
Me I dppb (20 mol%) Me PPh;
TsO SCF; ~ HP(O)Ph,, iPr,NEt, DMSO ~ TsO SCFy
O 100 °C, 24 h O
2j 7b, 98%, >99% ee

Under nitrogen atmosphere, an oven-dried seal tube was sequentially charged with 2j (84.7 mg,
0.15 mmol, 1.0 equiv), diphenyl phosphine oxide (33.3 mg, 0.165 mmol, 1.1 equiv), Pd(OAc). (6.7
mg, 20 mol%), dppb (12.8 mg, 20 mol%) in anhydrous DMSO (1.5 mL). Then iPr,NEt (106.5 pL,
0.60 mmol, 4.0 equiv) was added to the reaction under stirring. The reaction was stirred at 100 °C
for 24 h. After completed, the reaction was cooled to room temperature and diluted with ethyl acetate,
washed with water (three times) and brine, then dried over anhydrous Na,SO.. The filtrate was
concentrated under reduced pressure and the residue was purified by column chromatography on
silica gel (ethyl acetate/dichloromethane/hexanes = 1:1:2) to afford the phosphine oxide 7b (93.9
mg, 98%, >99% ee). HPLC conditions: Chiralpak OX-H, isopropanol/hexane = 20:80, flow: 1.0
mL/min, A = 254 nm, t, = 12.389 min (major), 15.281 min (minor). [a]3’ = -24.4 (c 0.80, CHCly).
IH NMR (400 MHz, CDCl3) 5 7.66 (d, J = 7.9 Hz, 1H), 7.64 — 7.57 (m, 2H), 7.52 — 7.33 (m, 7H),
7.32-7.19 (m, 6H), 7.19 - 7.09 (m, 3H), 7.05 (dd, J = 13.7, 7.7 Hz, 1H), 2.43 (s, 3H), 2.01 (s, 3H).
F NMR (376 MHz, CDCls) 6 -40.57. 3P NMR (162 MHz, CDCl3) 6 28.35. 13C NMR (126 MHz,
CDCl3) 6 148.0, 145.3, 139.3 (d, J = 9.5 Hz), 138.5 (d, J = 6.8 Hz), 135.1, 134.0, 133.93, 133.90,
133.4, 132.8, 132.4, 132.3, 132.2, 132.1, 131.79, 131.77, 131.6, 131.48, 131.45 (d, J = 2.7 Hz),
131.3,131.2,131.0, 130.6, 129.9 (g, J = 310.1 Hz), 129.7, 129.6, 128.5, 128.4, 128.1, 128.0, 127.9,
127.8, 127.7, 120.8, 21.8, 19.9. HRMS (EI): calcd. for CssH26F304PS;Na [M+Na]*: 661.0860;
Found: 661.0867.

(S)-(2",6-dimethyl-6'-((trifluoromethyl)thio)-[1,1'-biphenyl]-2-yl)diphenylphosphane (8a) [
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Clo 0 C
Me PPh, PhSiHa, (Ar0),bOH (cat) Me PP, NGOGy
F = 4-NGo-
Me O SCF3 110 °C. 24 h Me O SCF; 2-CeMa
7a 8a

An oven-dried seal tube was sequentially charged with 7a (96.5 mg, 0.2 mmol, 1.0 equiv) and
phosphoric acid (34.0 mg, 0.1 mmol, 0.5 equiv) under nitrogen atmosphere. Then PhSiH3 (0.5 mL)
was added and the mixture was stirred at 110 °C for 24 h. After consumption of starting material,
the reaction was cooled to room temperature and quenched with NaOH (1 M), extracted with ethyl
acetate. The organic layer was wased with H,O and brine, then dried over anhydrous Na;SOa. After
filtration, the filtrate was concentrated under reduced pressure and the residue was purified by
column chromatography on silica gel (ethyl acetate/hexanes = 20:1) to afford the phosphine 8a (87.7
mg, 94%, >99% ee). HPLC conditions: Chiralpak OD-H, isopropanol/hexane = 0:100, flow: 1.0
mL/min, A = 273 nm, t; = 9.234 min (minor), 10.458 min (major). [a]3° = 41.8 (c 0.75, CHCls). H
NMR (400 MHz, CDCls) §7.62 (d, J = 7.8 Hz, 1H), 7.34 — 7.17 (m, 11H), 7.17 — 7.11 (m, 3H), 7.06
—7.01 (m, 1H), 1.96 (s, 3H), 1.53 (s, 3H). 1°F NMR (376 MHz, CDCls) 5 -40.41 (d, J = 3.7 Hz). 3P
NMR (162 MHz, CDCl3) & -14.23 (d, J = 3.9 Hz). 23C NMR (101 MHz, CDCl3) & 144.3, 144.0,
143.53, 143.45, 139.0 (d, J = 1.9 Hz), 138.1, 138.0, 137.0, 136.9, 136.63, 136.58, 136.0, 135.8,
134.8, 134.6, 133.7, 133.5, 132.3, 131.6, 131.4, 131.0, 130.1 (g, J = 310.1 Hz), 129.0, 128.54,
128.52, 128.5, 128.43, 128.35, 128.1, 126.0, 20.1, 19.7. HRMS (ESI): calcd. for Cz7H23F3PS
[M+H]*: 467.1210; Found: 467.1203.

Cross-coupling with arylboronic acids

Pes - e D G
Oy olene. 90-C.2an "™ oy
2a 7c

Under nitrogen atmosphere, an oven-dried seal tube was sequentially charged with 2a (204 mg, 0.5
mmol, 1.0 equiv), Phenylboronic acid (92 mg, 0.75 mmol, 1.5 equiv), Pd»(dba)s (9.2 mg, 2 mol%),
S-Phos (16.4 mg, 8 mol%) and K3PO4 (318 mg, 1.5 mmol, 3.0 equiv) in toluene (2.5 mL). The
reaction was stirred at 90 ‘C for 24 h. After the reaction was completed, it was cooled to room
temperature and diluted with ethyl acetate, washed with water (three times) and brine, then dried
over anhydrous Na,SO4. The filtrate was concentrated under reduced pressure and the residue was
purified by column chromatography on silica gel (ethyl acetate/hexanes = 1:50) to afford the
phosphine oxide 7c (164.9 mg, 92%, 99% ee). HPLC conditions: Chiralpak OX-H,
isopropanol/hexane = 0:100, flow: 1.0 mL/min, A = 254 nm, t; = 5.290 min (major), 5.716 min
(minor). [«]Z = -14.0 (c 1.28, CHCl3). 'H NMR (400 MHz, CDCl3) & 7.39 (t, J = 7.6 Hz, 2H), 7.30
(d, J = 6.6 Hz, 1H), 7.28 — 7.15 (m, 3H), 7.15 — 7.09 (m, 3H), 7.07 — 6.98 (m, 2H), 2.08 (s, 3H),
2.03 (s, 3H). °F NMR (376 MHz, CDCls) & -40.62. *C NMR (101 MHz, CDCls) & 143.3, 141.8,
141.3, 138.6, 136.8, 136.5, 131.4, 131.2, 129.9 (q, J = 309.5 Hz), 129.4, 129.1, 128.2, 128.1, 127.8,
127.7,126.7,125.9 (d, J = 1.8 Hz), 20.7, 19.9. HRMS (EI): calcd. for C21Hi7FsSNa [M]*: 358.1003;
Found: 358.1003.

Cross-coupling with terminal alkynes
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O Il Pd(PPha)s (5 mol%) O Ph
Me | Cul (10 mol%) Ve %
Me SCFy  * ] Me SCFs
O i-Pr,NH, 50 °C, 5 h O
2a

7d

Under nitrogen atmosphere, an oven-dried Schlenk tube was sequentially charged with 2a (163 mg,
0.4 mmol, 1.0 equiv), Pd(PPhs)s (23 mg, 5 mol%), Cul (7.6 mg, 10 mol%) in i-Pr.NH (2.0 mL).
Then Phenylacetylene (66 1 L, 0.60 mmol, 1.5 equiv) was added. The reaction was stirred at 50 C
for 5 h. After the reaction was completed, it was cooled to room temperature and diluted with ethyl
acetate, washed with water (three times) and brine, then dried over anhydrous Na;SOa. The filtrate
was concentrated under reduced pressure and the residue was purified by column chromatography
on silica gel (hexanes to dichloromethane/hexanes = 1:10) to afford the phosphine oxide 7d (145.3
mg, 95%, 99% ee). HPLC conditions: Chiralpak OX-H, isopropanol/hexane = 0:100, flow: 1.0
mL/min, A = 254 nm, t = 6.615 min (minor), 7.300 min (major). [a]%’ = 88.6 (c 1.54, CHCls). 'H
NMR (400 MHz, CDCls) 6 7.72 (d, J = 6.9 Hz, 1H), 7.53 - 7.47 (m, 1H), 7.44 — 7.18 (m, 7H), 7.07
—7.00 (m, 2H), 2.06 (s, 3H), 2.04 (s, 3H). °F NMR (376 MHz, CDCls) § -40.79. 13C NMR (101
MHz, CDCls) 5 144.4, 141.5, 138.6, 136.4, 133.0, 132.0, 131.5, 130.3, 129.3, 128.5 (d, J = 6.0 Hz),
128.4, 128.33, 128.26, 128.1, 127.9, 127.8 (q, J = 323.2 Hz), 125.6 (d, J = 2.0 Hz), 123.5, 123.3,
92.8, 88.3, 20.5, 19.9. HRMS (ESI): calcd. for Ca3H1sF3S [M+H]*: 383.1081; Found: 383.1075.

1-(2-methoxyphenyl)-3-(o-tolyl)prop-2-yn-1-one (S1)
o

O
c & Pd(PPh3),Cl, (2 mol%)
| Cul (2 mol%), X
P * NEtj, r.t., oernight O /\
(@) (@)

Under nitrogen atmosphere, an oven-dried flask was sequentially charged with Pd(PPhs).Cl, (211
mg, 2 mol%), Cul (57 mg, 2 mol%) in NEts (32 mL). 2-methoxybenzoyl chloride (2.56 g, 15 mmol,
1.0 equiv) and 1-ethynyl-2-methylbenzene (2.3 mL, 18 mmol, 1.2 equiv) were added by syringes
respectivily. The reaction was stirred at room temperature overnight under nitrogen atmosphere
before NEt; was removed by rotary evaporation. The remained mixture was extracted with ethyl
acetate, washed with water and brine, then dried over anhydrous Na,SO.. The filtrate was
concentrated under reduced pressure and the residue was purified by column chromatography on
silica gel (ethyl acetate/hexanes = 20:1 to 10:1) to afford S1 (3.89 g, 92%). *H NMR (400 MHz,
CDCls) & 7.39 (t, J = 7.6 Hz, 2H), 7.30 (d, J = 6.6 Hz, 1H), 7.28 — 7.15 (m, 3H), 7.15 — 7.09 (m,
3H), 7.07 — 6.98 (m, 2H), 2.08 (s, 3H), 2.03 (s, 3H). °F NMR (376 MHz, CDCls) & -40.62. 13C
NMR (101 MHz, CDCls3) 6 143.3, 141.8, 141.3, 138.6, 136.8, 136.5, 131.4, 131.2, 129.9 (q, Jcr =
309.5 Hz), 129.4,129.1, 128.2, 128.1, 127.8, 127.7, 126.7, 125.9 (d, J = 1.8 Hz), 20.7, 19.9. HRMS
(ESI): calcd. for Co1H1gFsSNa [M+H]*: 251.1072; Found: 251.1066.

6-methyl-11-0xo0-11H-benzo[b]chromeno[2,3-d]iodol-10-ium triflate (10) ’
O

O T 1) ICI (1.5 equiv), DCM, r.t.
" 1)

2) mCPBA (2.0 equiv)
TfOH(3.0 equiv), DCM

S1
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To a stirred solution of S1 (2.0 g, 8.0 mmol ) in CH2Cl, (15 mL) was added a solution of ICI (0.6
mL, 1.5 equiv) in CH2Cl, (10 mL) dropwise. The reaction proceeded at room temperature for 1h
before CH,Cl, was removed by rotary evaporation. The remained mixture was extracted with ethyl
acetate, and the combined organic layers were washed with saturated NaHSO3, H>O and brine
respectively, dried over anhydrous Na;SQOas. The filtrate was concentrated under reduced pressure.
The crude product was filtered through a pad of silica gel with hexanes and used in the next step
without further purification.

To a stirred solution of above crude product in dichloromethane (1.09 g, 3.0 mmol) was added
mMCPBA (85%, 914 mg, 1.5 equiv) in one portion. After m-CPBA being completely dissolved,
trifluoromethanesulfonic acid (0.80 mL, 9.0 mmol, 3.0 equiv) was added dropwise at 0 <C, and
was stirred at room temperature for 2 h. Dichloromethane was removed by rotary evaporation
before the addition of Et20. The mixture was stirred for 40 min, and the solid was collected by
filtration. The crude solid was washed with Et20 three times, dried under vacuum to afford the
cyclic diaryliodonium 10 (2.20 g, 94% with two steps). *H NMR (400 MHz, DMSO-ds) & 7.39 (t,
J=7.6 Hz, 2H), 7.30 (d, J = 6.6 Hz, 1H), 7.28 — 7.15 (m, 3H), 7.15— 7.09 (m, 3H), 7.07 — 6.98 (m,
2H), 2.08 (s, 3H), 2.03 (s, 3H). °F NMR (376 MHz, DMSO-ds) & -40.62. 3C NMR (101 MHz,
DMSO-ds) 6 171.6, 165.3, 154.7, 142.5, 135.5, 135.2, 133.8, 133.5, 133.0, 132.7, 132.3, 128.8,
128.6, 126.8, 126.6, 124.6, 124.3,121.2, 120.2 (9, Jc-r = 323.2 Hz), 119.9, 118.7, 118.4, 107.1, 20.0
(d, J = 8.8 Hz). HRMS (ESI): calcd. for C17H10F310sS [M+TfO]*: 360.9720; Found: 360.9720.

Crystal data

Table S1 Crystal data and structure refinement for 8-149_2 (4a).

Identification code 8-149 2
Empirical formula C21H1910,S;
Formula weight 494.38
Temperature/K 100.01(10)
Crystal system orthorhombic
Space group P21212;

alA 8.1814(3)
b/A 11.4924(4)
c/A 21.1523(8)
a/° 90

p/e 90

y/° 90
Volume/A3 1988.82(13)
z 4

Peaicg/cm?® 1.651
wmm-? 1.833
F(000) 984.0
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Crystal size/mm3

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3
Flack/Hooft parameter

0.13 x0.11 x0.1

Mo Ka (A =0.71073)

3.852 t0 59.282
-10<h<11,-15<k<14,-28<1<29
21959

5022 [Rint = 0.0474, Rsigma = 0.0437]
5022/0/238

1.049

R1=0.0288, wR2 = 0.0539

R1 =0.0333, wR2 = 0.0562
0.73/-0.59

-0.016(10)/-0.011(10)

Table S2 Crystal data and structure refinement for 6-42 (7a).

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pre

y/°

Volume/A3

Z

Peaicg/cm?®
wmm'?

F(000)

Crystal size/mm3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters

S18

6-42

Ca7H22F30PS

482.47

100.01(10)

triclinic

P1

8.3423(8)

9.5634(7)
15.2295(15)
89.937(7)

79.651(8)

77.950(7)
1168.08(19)

2

1.372

0.249

500.0

0.12 x0.11 =<0.09
Mo Ka (A =10.71073)
4.358 to 58.896
-11<h<10,-11<k<13,-
20<1<20

15423

9720 [Rint = 0.0497, Rsigma =
0.0905]

9720/3/599



Goodness-of-fit on F? 1.042

Final R indexes [[>=20c (I)] R; =0.0659, wR, = 0.1539
Final R indexes [all data] R1=0.0791, wR> = 0.1677
Largest diff. peak/hole / e A3 0.79/-0.43

Flack/Hooft parameter 0.05(7)/0.06(6)

Table S3 Crystal data and structure refinement for dlh-9-55-2 (7b).

Identification code 9-55-2

Empirical formula Cs3H26F304PS2
Formula weight 638.63
Temperature/K 149.99(10)

Crystal system orthorhombic

Space group P212:2;

alA 9.1979(2)

b/A 13.5767(2)

c/A 24.3814(4)

a/° 90

/e 90

v/° 90

Volume/A3 3044.68(9)

z 4

Pealcg/cm? 1.393

wmm'? 2.564

F(000) 1320.0

Crystal size/mm?3 0.12 x<0.1 x0.08
Radiation CuKa (A =1.54184)
20 range for data collection/° 7.252 t0 147.284
Index ranges -7<h<11,-16<k<15,-29<1<27
Reflections collected 10913

Independent reflections 5938 [Rint = 0.0438, Rsigma = 0.0572]
Data/restraints/parameters 5938/0/390
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v1L'0v-—

d1h=7-194-F. 10. fid

T
-95 ~100  -105

90

=75 -80

=70

40

-20

1 (ppm)

Figure S2. I°FNMR spectra (471 MHz) of 2a

520



1€°02~
vz

1692

WMWWW*WMWWWW

OV 2L

VWLl

o
“
©
©
-
g
=

d1h-7-194. 1. fid

-

110

130

140

51

1 (ppm)

Figure S3. 3C NMR spectra (101 MHz) of 2a

]

dlh-8-1. 1. fid

ﬁg
0'€¢
+/50°€
"90°¢

38 s'E
SECRSRS

0.0

0.5

1 (ppm)

Figure S4. 'H NMR spectra (400 MHz) of 2b

S21



dlh-8-1.2. fid

_ 4013

T T T T
10 5 0 -5 -10 -15 -20 -25 -30 -35 ~40 ~45

-50 —90 -95
£1 (ppm)
Figure S5. 1°FNMR spectra (471 MHz) of 2b
dlh-8-1-c. 10. fid NOWUTOTATIAINNOLOOD M
SONOOT MM NG © B B VoY
TOOONNTANNN——®OIOW NN B Qe ho
TITOOMOOOOMOONNN O NN o ek =k=]
B R R ~N K~ NNNN
e —
[
| STPR——
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm)

Figure S6. °C NMR spectra (101 MHz) of 2b

S22



d1h-8-3. 1. fid

7.112
7.092
7.050
7.026
,2.004
X 1.971

$'d "%
lsRSESKo) oo
)

- - -«
9.0 a5 50 75 70 65 60 55 5.0 1.5 4.0 3.5 3.0 2.5 2 1.5 1.0 0.5 0.0 -
£1 (ppm)
Figure S7. 'H NMR spectra (400 MHz) of 2¢
d1h-8-3.2. fid ~ 8 Q
e NN
o - -
b NI
| N¢
F
2c
n
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 -10 -50 -60 -70 -80 -90 -100  -110  -120  -130  -140 150  -160  —170 180  -I¢
£1 (ppm)

Figure S8. I°FNMR spectra (471 MHz) of 2¢

523



GG'0¢
15°0¢
_.m._‘N\

o
(]
o
<
-
—

110

140

150

T
180

T
190

f1 (ppm)

Figure S9. 3C NMR spectra (101 MHz) of 2¢

0487} ~

906°L

oggce~——

ssec

d1h-8-2. 1. fid

0'¢

z0e
J£0E
o€

SN
- O~ v

o <L

1 (ppm)

Figure S10. 'H NMR spectra (400 MHz) of 2d

S24



d1h-8-2.2. fid

—-40.57

&

T T T T
10 5 0 -5 -10 -15 -20 -25 -30 -35 40 ~45 ~50 ~55 60 ~65 -70 -5 -80 ~8¢

&4

—90 5
£1 (ppm)
Figure S11. *®FNMR spectra (471 MHz) of 2d
dlh-8-2-c. 10. fid ANTO- MO NDNN®ODL DO 0
NMOMOMADVOMOMONN-ITO © oIS NIV
BDOONOCOOTANT-T—OOOWNN *. NN B A
TTOOOOONOOMO®ANNNN  © ~ N © S oW ©
R R G IR R R - ) ~N N NN~ —
T\ ——— | ~
I
U
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

£1 (ppm)

Figure S12. C NMR spectra (101 MHz) of 2d

525



NONOTODOOO T T-TOWOVDOONTOOMDY —OTM
VOO -—OO0OO0NVDOUWOMOMNONOANNOLOLLOOODNOM—
BUOLOLEEDLOITNMOIONNNNNNNS S OO
NMANNNMNNNMNNNNMNNNNNNNNNNNNNNNNNN
e ————
J
cedcorRAd DD
cQooQaowoo
NN~ v«
9.0 85 80 75 70 65 6.0 55 50 15 10 35 30 25 20 s 1o 05 00 0
£1 (ppm)
Figure S13. 'H NMR spectra (400 MHz) of 2e
d1h-8-64. 11. fid o]
<
(9
)
v
I
T T T T T T T T T T T T T T T T T T T 1
5 0 -5 -10 -15 -20 -25 -30 -35 -10 -5 -50 -55 -60 -65 -70 -75 -80 -85 -
£1 (ppm)

Figure S14. I FNMR spectra (471 MHz) of 2e

526



¥8'9.
I¥ 22 -

8V LL

£1 (ppm)

. _ LS Bo.:
mmmm; mwo.ﬁ
nm.mN: - 201721
§S0'S¢l r= 09Z°L 1 T
cL'9CL YEY' L]
.92 LS YSv'L |
Fw.omjf ViV L
2ce LTI 6611

[To2 i 'olNep}

© AN«

o 00 ©

U

1‘90 1‘80 1‘70 I‘GO ]‘50 1‘40
Figure S15. 1*C NMR spectra (101 MHz) of 2e

VULMMOMON

LLWOLMM«~— N

) QO ONNNNNNOOOOQL

r\v\r\v\r\r\v\r:

S27

£1 (ppm)

o386 ws
2egace

Figure S16. 'H NMR spectra (400 MHz) of 2f



d1h-9-61. 11. fid

—-39.98

T T T T
5 0 -5 ~10 -15 -20 -25 30 -35 -40 —45 -50

T
65

T
-85

T
-90

—55 =70 -75 -80
£1 (ppm)
Figure S17. °FNMR spectra (471 MHz) of 2f
d1h-9-61.12. fid T OTO0OOOUIOIONMNTNOTNO O
ANONOQONNTNMQOIDNQ LK B
TONUSTSITOIC-"OCOOOINNNTT O NN B
TITODOOONNOMOOANNNNNO NN ©
B R R SRR el ~N N
RS U U R P AP
ff
‘ |
I
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

Figure S18. °C NMR spectra (101 MHz) of 2f

528



dlh-8-83-HFC. W ™ © © ™~ 0 M O
ONTOHOMMMO
BDBN QGO
NNNMNNNNNN~
e e

'S S'®
©S5890o

-+ O«

T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.

Figure S19. 'H NMR spectra (400 MHz) of 2g

d1h-8-83-HFC. 11. fid

cl

—-39.73

T T T T T T T T T T
5 0 -5 -10 -15 -20 -25 -30 -35 -40 —45 -50 -55 ~60 ~65 -70 -75 -80
1 (ppm)

Figure S20. 1°FNMR spectra (471 MHz) of 2g

529

T
-85

T
-90

T
-95



¥8°9.

IV 22

8V LL

Zy00L —
812l
9Z' /2L 1
28'821 |
¥8'821 |
€L°621 1
veoel
LLLEL 1
Zreelt
99°€el +
L9€sL
geveL
z6'sEl
86°s¢el |
Hogl |
LLEL

N
0
[e]
[32]
-

o
©
o
<
3

P

d1h-9-60-C. 10.

110

130

140

T
150

160

170

£1 (ppm)

Figure S21. 3.C NMR spectra (101 MHz) of 2g

oLz~
6Lz

610°L
6€0°L
0902
gs12
SlL2
602°L
62T,
0922
86€°L ]
6LY7L ]
b2
L9¥° L
VLY L
88" L |
Z6t°2 ]
86v°L 1
£05°Z 1
VLS
61G°L1
18G5

295°L
v16°27

L

s

S
NO o000
O NNN -~

(O
0'€

8.0

8.5

9.0

£1 (ppm)

Figure S22. IH NMR spectra (400 MHz) of 2h

S30



6€°0V- —

d1h-8-51. 21. fid

~100

-80

~70

£1 (ppm)

Figure S23. 1°FNMR spectra (471 MHz) of 2h

v8'L¢e
mw._.Nv

¥8'9.

IV 2L

8Y'LL

110

130

140

150

T
160

170

£1 (ppm)

Figure S24. 3C NMR spectra (101 MHz) of 2h

S31



6L L
S9L°L
1812
09Z'L
el
0S€'L
z9eL
8.€°L
08g°L
18e’L
z8¢e°L
£8¢e'/
16€°L
86¢L
Lov'L
0S¥'L
zsvL
991° L
69V°L
SlG.
8157/
22s°L
125°L
625
veg°L
ovs'L
vvSL
8vs'L
0SS
965,
655
LELL
6€LL1
vy L
SvLL]
6L L1
05221
95/°L 1
6SL°L 1
29272 7
2LL L
€171
IVR
LeL

mrms%
vz L]

4282
l28'L
98/
$78L
Eve L’

0l
E— H\oo.v

200°L
00y
6T
0'¢

£1 (ppm)

Figure S25. 'H NMR spectra (400 MHz) of 2I

¢S 0v-—

d1h-9-31. 2. fid

PhCO,. jSCF3
21

~100

£1 (ppm)

Figure S26. I FNMR spectra (471 MHz) of 2I

532



2 9L0'Cc — =H0'€

.

oLv'ec—

=20’

16°92
wr.ﬁh/

VW LL Ls
L2001
S9°'2Z} |
VIX-TAR ls
. =
26'9Z1 |
65821 1 ‘
16'8Z1 | r
66'82Z1 |
L0'0EL | |
¥0'0€L | ]
¥Z'0el | 9v6°97
08°0€ E 59691
GLeel | G869
8E°€EL A | < MM”.MA
LL'EELA ]
wh.mmr¥ [VANE
r_\.wmr\ - LS G6lL°LA
95°/€L 092,
ICR IR | LLe7l7 o
sz'6vl wmwm \
1 -
| 20572 _
88'€9l €25 L — —
—_—
66'€9L o 229 —
g H 5292 | o
g€9'L | 3
N 5 B £v9°2
o &9 ¢
S 259/ 1 /
L ovL L]
09s2"

1 (ppm)

100

110

120

130

140

170 160 150
T r—

180

190

d1h-9-31. 3. fid

Figure S27. 3C NMR spectra (101 MHz) of 2I

S33

£1 (ppm)

Figure S28. 'H NMR spectra (400 MHz) of 2j



8¥'0v- —

d1h=-8-101. 11. fid

T
95  -100 -10

—90

-60

-55

T T
—25 -30 -35 -10 —45

-20

£1 (ppm)

Figure S29. ®FNMR spectra (471 MHz) of 2j

8c'L¢c
¥8'Le

¥8'9.

\
7

DLH-8-101-C. 10. fi

IV 2L

8Y'LL

T
190

£1 (ppm)

Figure S30. *°C NMR spectra (101 MHz) of 2j

S34



6.9V —

o't ——————

Wwye————————"—

8€0°L
15021
TAWE
Lyl L]
282 L
L0E 2
12€ 27
oveL Y
65€21
6Ev"L
85/
IR —
955/
0952 =
0252 %,
G524 @ m
B.S/L

885/ 1
809°/
8627 L]
21017

f

B!

*€0'¢
=90'¢

*€0'¢

400°L
=00°L
W@o.w

4k
Moz
H/Awm._‘

1 (ppm)

Figure S31. 'H NMR spectra (400 MHz) of 4a

0Z'02~
020z”

¥5'6¢C —

16°9L

OV ZZ

W\WlL

52'80L —
8,21
sz'8zl
£9'8z1
0z'6zl
vZ'6zL
186217
LyTEL
09'Z€L
8L€€L
S0'gel
16'2€L
6.°6€L
pLevl

N0
' 0
N o<
< <
- -

d1h-8-128-0N.

110

T
120

130

140

150

f1 (ppm)

Figure S32. 3C NMR spectra (101 MHz) of 4a

S35



vISL~ —
889’

€06°L —

gogz— ' —

=00°¢
F00'€

Fooe

foo
ﬁo.r
yooe

0'¢C

1 (ppm)

Figure S33. 'H NMR spectra (400 MHz) of 4b

Lzoc—r
ON.ON\
PANR A

1692

IV 22

Wil

82601 —

08'/zlL
11821
08’8zl
sz'ezl
€80k ¢
18'zel
cgzel i
sg'eet
8e'oct
80°/€1L
gg'/€l
8ezrl

xorien
© @
N <
< <
I3

d1h-8-129-C.

£1 (ppm)

Figure S34. 3°C NMR spectra (101 MHz) of 4b

S36



99/ —~
6161 —

F00'€

=90'¢

JU

1 (ppm)

Figure S35. 'H NMR spectra (400 MHz) of 4¢

2102~
9,0z

16°9L

DLH-8-147. 2. fid

OV 2L

VWLl

T
100

110

140

150

T
170

T
180

1 (ppm)

Figure S36. *C NMR spectra (101 MHz) of 4¢

S37



F00°€

.5

1

£1 (ppm)

Figure S37. 'H NMR spectra (400 MHz) of 4d

18°0¢ —

95'6C —

89/

DLH-8-1

IV 22

8Y'LL

30

80 70 60 50

90

1 (ppm)

Figure S38. *C NMR spectra (101 MHz) of 4d

110

140

150

S38



/. L.JL.\JL.,_M..W ; ._.,..._...L.L.._._.

Hoe

1 (ppm)

Figure S39. 'H NMR spectra (400 MHz) of 4e

6.°0C —

GG'6C —

v8°9.

IV 27

8v'LL

Ge'80L —
mv.mN;
mwsmj
€582
66'92Z1
0€°6Z1
€€'621
v5621
65621
vm.mmi
00°0€L

05°Z€l |
89°€€l 1
LOVEL |
00'9¢} |
vieel ]

©
0
[
[s2]
-

©
@
-
<
-

95 vl

)
@
)
<
3

¥
C”.
©
©
-

d1h-8-19;

110

140

150

£1 (ppm)

Figure S40. °C NMR spectra (101 MHz) of 4e

S39



+00'L
4909
)
% 0z

0'g

£1 (ppm)

Figure S41. 'H NMR spectra (400 MHz) of 4f

¥8'9.

Iv L

8Y'LL

¥6°001 —

0eTeL |
08'SZ1 |
82121
¥5°8Z1
928211
L1621
21621
18621
zz 0l ]
A
¥9°0€1 4
1E°2EL

89°€€}
v2°€€L
vgeel |
18°€€L |
vegel ]
6L LEL

FLvrl |
igspl |
6z6vL |

S

£9°€91 1
Z6'€9l”

110

130

150

£1 (ppm)

Figure S42. 3C NMR spectra (101 MHz) of 4f

540



10

30

40

50

60

70

80

S41

90
£1 (ppm)

100

110

120

. 2T6L
= v0'0z 7
YL~ = *00°€
ze6'L — —— MOELS
1v6'9
£96'9 Le
8.6'9
o9t 2 S veSLY
SiLL 220

. 919
0922 . evos’
06Z°L re
508 £
b2e L i
vSe'L B M.g
89€/ 1
6V L] B 6°00L —
eSS L - -~
59t/ | e T )

T um
081 oLte .

. o 8921
bes L] 0’} o 1z'8zL
LYS LA —_ oLL2 N 69°8ZL
VAW _ o'l < 80°62ZL £
085"/ — 0zl & )

Z8G° L T == o fs 8 So'LEL
16G°L 7 —_— . S 69 FQ\

2 Ol & €8°2€l
565721 60rs o Lsgel
865 : :
1092 ] mru,., S 16'9€EL
0192 ] “ bz L2 L€L
€122 . T el

. - 69°cVlL
62L°L 1 .

65771 o 809yl
wwﬁ& SO E
99/°L ) s
T ° — &
BLL°L] s S z
9141 2 i
61171 LL a

130

140

170 160

180

Figure S44. 3C NMR spectra (101 MHz) of 4g




VOO~ NM ~ © <
©WWO©OowWwNLWw ) ©
MMONNT - < [ONe)
NNNNNNNN [ - -
——,——— e | N
1
|
]
e
S N
e Qe Q9
-~ NN 52} ® oM
90 a5 50 75 70 65 60 55 5.0 is 10 a5 30 25 200 s 05 0.0 -
£1 (ppm)
Figure S45. 'H NMR spectra (400 MHz) of 5a
d1h-8-133. 11. fid N
Q
o
bl
I
T T T T T T T T T T T T T T T T T T T T T T T
15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 ~45 -50 -55 -60 -65 -70 ~75 -80 -85 -90 =
£1 (ppm)

Figure S46. °FNMR spectra (471 MHz) of 5a

542



GE0Z
880z

8G'6C —

¥8'9.

d1h-8-159-HCF.

I¥v 272

8V'LL

1'8cl
®.mN_‘V

N
—
™
-~
L

140

150

1 (ppm)

Figure S47. 13C NMR spectra (101 MHz) of 5a

Yv6'L
cS6°L V

€g9z—

d1h-8-134.

(O
0'€

Fooe

1 (ppm)

Figure S48. 'H NMR spectra (400 MHz) of 5b

543



d1h-8-134. 11. fid

—-40.01

T T T T T T T
15 10 5 0 -5 10 -15 -20 25 30 35 40 45 50 55 60 65 70 75 80 -85 90 95
1 (ppm)

Figure S49. 1°FNMR spectra (471 MHz) of 5b

dlh=8-134-C.10. fidN D N - O — O N O O T I F 0 0 — D
ONNMOOANT IO OO YCCQ e hrib gy
NANNOYTANNNQN™O®®DWWD NN B ¥ Q™
TLTOOOOOMOOOO®NNNNO NN o NOoOo
FrErFrFrEFrEFrEFEFEFECEECFCE S ~N N~ NN
e | VO

T
-100

T
~105

T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

Figure S50. *C NMR spectra (101 MHz) of 5b

S44



d1h-8-160-HFC. 10. fid ONNLULOULDTTVLOOO o ©
W OLW~—O0ONLO©T — @ ©
COEOITMMOM®M NN N o ®
NNNMNNMNNNMNNNMNNNNN - -
—— = ~
i
|
|
S99 S 9o
- ®»®
0.0 95 90 55 80 75 70 6.5 6.0 5.5 50 4.5 4. 3.5 3.0 2.5 2.0 5
1 (ppm)
Figure S51. 'H NMR spectra (400 MHz) of 5¢
d1h-8-160-HFC. 11. fid <
<
o
<
Y
I
T T T T T T T T T T T T T
5 0 -5 -10 -15 -20 -25 -30 -35 -10 -45 -50 -55 -60 -65 -70 -75 -80 -85 -90
1 (ppm)

Figure S52. I°FNMR spectra (471 MHz) of 5¢

S45



6202\
€80z

¥8°9.

IV 22

8V LL

SE°G0L
L6'VTL
€1°6Z1 1|
¥0'8Z} |
99'8Z1 |
90°62Z} |
LLLEL
9z'LEL |
ozzel
srzel|

L

\3

d1h-8-160-HFC. 12. fid

110

130

140

150

1 (ppm)

Figure S53. 13C NMR spectra (101 MHz) of 5¢

—— fooe

— looe

8.0

8.5

1 (ppm)

Figure S54. 'H NMR spectra (400 MHz) of 5d

546



81'6€-—

. fid

2

d1h-8-192.

1 (ppm)

Figure S55. °FNMR spectra (471 MHz) of 5d

co'le—

1S5'6C —

¥8'9.
@TNNW
8Y'LL

)

) 0
o
N
-

-

N
| N
S
®
-

110

140

150

1 (ppm)

Figure S56. *C NMR spectra (101 MHz) of 5d

S47



DLH-8-200-HFC.1.fid O N OOV ONNMOONON® o~ h
O -FTNOOOTFTMm—~WLNOAN N~ [5e} o
TLONONT - 0000 < g
MNNMNNMNMNNMNMNNMNMNNMNNO O OO N N g
— I I
P
|
T L\‘
]
85959 S 9 o
~ - N (52} 2] [}
0.5 100 o5 90 &5 80 175 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -0 -L5
£1 (ppm)
1 1
Figure S57. *H NMR spectra (400 MHz) of 5e
DLH-8-200-HFC. 2. fid <~
<
o
<
)
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 T T T T T
15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 50 55 60 65 70 ~75 80 -85 -90 95 -100 -105 -110 —-115 -120 -125
1 (ppm)

Figure S58. I FNMR spectra (471 MHz) of 5e

548



L

DLH-8-200-C. 10. fidl

cyo-—

26’6l —

0.'8C —

¥8'GL
wr.ONW
81°9.

N
~
N
-~
-

€¢Sl

110

130

110

150

1 (ppm)

Figure S59. 13C NMR spectra (101 MHz) of 5e

Y002~
sioz”

=

0'¢
0'€

200'1L
F7AN"
Foe
J10°L
F00°L

1 (ppm)

Figure S60. 'H NMR spectra (400 MHz) of 6a

549



. fid

2

d1h-9-2-HFC.

HZL
tzo'L

rooe

~105 ~110 -115 ~120 -125 ~130

~100

—65

—60

1 (ppm)

Figure S61. °FNMR spectra (471 MHz) of 6a

60

110

130

140

150

1 (ppm)

Figure S62. *°C NMR spectra (101 MHz) of 6a

S50



¢00°¢

F00'9

2001
SGEL
0
J00'L
=001

1 (ppm)

Figure S63. 'H NMR spectra (400 MHz) of 6b

vO'vZL-

mo.wmr-w

z0'veL-
08°58-
6268
82'G8- |
82°G8- 1|
9.°58- |
9/°68- |

G168

In

~130 ~140 ~150

~120

-110

~100

1 (ppm)

Figure S64. 1°F NMR spectra (471 MHz) of 6b

S51



05°0¢
ho._.N/
oL'le

16°9L

I¥ 22

VWLl

€e’10lL —

69¢ccl
g6'cecl
Leeect
vv'ect
€8¢\
v9'6cl 7
oL'oel
wm.Nm_‘\
L9vEL
19°9€1L
16°L€L
61L°8€L
coevl
0s'8vl

DLH-9-85. 1. fid

Al

110

2

130

140

51

T
180

190

1 (ppm)

Figure S65. 13C NMR spectra (101 MHz) of 6b

IN

Fooe

Fooe

1 (ppm)

Figure S66. 'H NMR spectra (400 MHz) of 7a

552



d1h-9-42. 11. fid

—-41.37

5 0 -5 -10 -15 *‘20 —25 -30 *‘35 *"IO *‘45 —50 *‘55 *‘60 *‘ﬁ:’) *‘70 *‘75 *‘80 *‘85 *‘90
£1 (ppm)
Figure S67. 1°F NMR spectra (376 MHz) of 7a
d1h—-9-42.12. fid N
N
©
N
|
30 120 110 100 90 80 70 60 50 40 30 20 10 -10 -20 -30 —40 -50 —60 -70 -80 =9t
£1 (ppm)

Figure S68. 3P NMR spectra (162 MHz) of 7a

S53



GEBL\
veoz”

T
100

110

140

54

160

T
170

1 (ppm)

Figure S69. 13C NMR spectra (126 MHz) of 7a

.

Fooe
Feez

1 (ppm)

Figure S70. 'H NMR spectra (400 MHz) of 7b

S54



d1h-9-55. 21. fid

—-40.57

To 5 0 5 o s 0 s o 35 o s 50 -55 -60 -65 -70 s -80
£1 (ppm)
Figure S71. 1°F NMR spectra (376 MHz) of 7b
d1h-9-55. 22. fid 0
“
@©
N
- |
s
e’ ~ "PPh;
Ts0 H[, - 5CFz
\ j’
7h
T T T T T T T T T T T T T T T
110 100 90 80 70 60 50 10 30 20 10 0 -10 -20 -30
£1 (ppm)

Figure S72. 3P NMR spectra (162 MHz) of 7b

S55



PN

60

70

80

110

130 120

110

170

(ppm)

f1

Figure S73. 13C NMR spectra (126 MHz) of 7b

N

=e0q

Tl0¢

(ppm)

f1

Figure S74. 'H NMR spectra (400 MHz) of 8a

556



d1h=-9-90. 11. fid

-40.41
-40.42

<

~70 =75

d1h=-9-90. 12. fid

-14.22
-14.25

<

T
55 —60 65

T T
-5 -10 -15 -20 -25 -30

1 (ppm)

Figure S76. 3P NMR spectra (142 MHz) of 8a

S57



99'61
80027

9coe~ — > [OR

080z~ ) Moe

¥8'9. 7

91241

8v'LL 1
05521
€0'9Z1
[AN:t4)
Ge'8zl
€8zl
1¥'82)
Z58ct
v5'821
1062 |
LO'LEL ]
vrLEL ]
09°'LEL |
v9'LEL |
€eZeL |
or'eel |
go'eel |
ISVEL |
LLvEL
8LvEL |
¥8'GEL
96'SEl

=

=
85°9€ L =
€9°9¢1 LS
16°9€L x _
20°€1 ] .
mo.wm; &
ciL'gel

60

70

80

90

£1 (ppm)

Figure S77. 13C NMR spectra (101 MHz) of 8a

110

120

140

G6'8€l |
16'8€1 1
SYEPL
gsevt] oo
geerL]{ £

170

d1h-9-90

190

S58

£1 (ppm)

Figure S78. *H NMR spectra (400 MHz) of 7¢c




c9°0v-—

d1h-9-153. 11. fid

T
-85

-80

f1 (ppm)

Figure S79. °FNMR spectra (471 MHz) of 7¢

0661
v20z”

¥8'9.

IV 2L

8V LL

625241
£6'521 |
S6'STH
22921
99°/21 |
€821 1
6082} 1
v28Z4
A
soezL
ovezL
8L'LEL
zrieL f
8vvel |
z59el |

d1h-9-153. 12. fid

110

120

140

150

160

T
170

f1 (ppm)

Figure S80. *C NMR spectra (101 MHz) of 7¢

S59



0v0Z
2902’

£20°L
8202
LE0'L
SE0°L
Zvo'L
102
z6L°L
G612
€0Z'L
90Z°L
SLZ'L
0zZ'L
822/ |
€€z . 1
ovz L1
SYZ .
652°L 1
18211
£62°L 1
20827
LLE 2N
82¢'L 1
8ve L
¥9€"L
€8¢
zovLf
80vL ]
sTV'L
8Z¥ 'L
98Y'/ |
£6177°L
€052 |
8052 |
pLiL]
gelL'L

(0N
0'€

wooﬂm

*00°L
»00°)

f1 (ppm)

Figure S81. 'H NMR spectra (400 MHz) of 7d

6.0V~ —

DLH-9-154. 11. fid

T T T
-70 75 -80 -85 —90

T
65

40

-30

f1 (ppm)

Figure S82. I°FNMR spectra (471 MHz) of 7d

S60



88'61 \
oz’

110

T
120

T
130

T
140

150

160

170

T
180

£1 (ppm)

Figure S83. *C NMR spectra (101 MHz) of 7d

SSZ
¥G6'E
0L0°Z
620°L
LEO'L
ze0'L
9€0°L
€50°L
G50°2
z.L0°L
88l L
88l L
L0272
6zT'L
osz 2l
09Z°L
69Z°L
Lzes
vee L
ove's |
eve L |
65€L |
29¢°L 1
115721
zes L
9€G°/ 1
865/ 1
bPG LA
€VG LA
1SS LA
19G 2
06G°L
60927
v10'8
6208
€608
8608

d1h=-9-155. 10. fid

ko€

F€0'¢e

o
O OO0OONOO
B e

£1 (ppm)

Figure S84. 'H NMR spectra (400 MHz) of S1

S61



€8°0C —

109G —

¥8'9.

IV 22

8Y'LL

/8°06 ~
y1°€6 7

€cecll —
Lv'oct

v9°0ClL

¥6'GCl
zLLeL”
88'6CL
15°0¢€l
cLeel
soeet
16'vEL
LLevl

08651 —

v0'LLL —

d1h=-9-155. 11. fid

110

160 150

T
170

£1 (ppm)
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Figure S88. 'H NMR spectra (400 MHz) of S2
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HPLC Traces

Data File F:\
Sample Name:

DATA\DLH\DATA\dlh-7-194-rac (0D,100%,1.0).D
dlh-7-194-rac(0D,100%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location : 1
13/05/2020 12:57:42
ZK.M
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak (s) manually integrated

5.885

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-7-194-rac(0OD.100%,1.0).0)
mAU
300 I |
] SCF;
250i O
] 2a-rac
ZDOi
I5Ui
IDOi
50i
O 4
——————
1 2 3 4
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
== |==== === [==mmmm == [
1 5.505 VW R 0.1118 2591.84131 352.54892 49.2210
2 5.885 VB 0.1243 2673.88403 323.90491 50.7790

Totals : 5265.72534 676.45383

*** End of Report ***

LC1260 30/06/2020 09:03:51

Figure S89. HPLC spectra of 2a-rac.
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Data File F:\DATA\DLH\DATA\dlh-7-193-chiral (0D,100%,1.0).D
Sample Name: dlh-7-193-chiral (0OD,100%,1.0)

Acg. Operator

Sample Operator

Acg. Instrument : LC1260 Location
Injection Date : 13/05/2020 13:07:26

Inj Volume : No inj

Acg. Method : F:\METHOD\ZK.M

Last changed : 13/05/2020 12:40:23 by
(modified after loading)

Analysis Method : F:\METHOD\JFeng.M Last

changed : 19/09/2014 20:49:49 by

Additional Info : Peak(s) manually integrated

DAD1 C, Sig=286,4 Ref=off (F\DATAIDLH\DATA\dIN-7-193-chiral(OD,100%, 1.0).D)
mAU_|
] |
800 ‘ SCF;
1 2a
600
400+
200+
o]
T T T T T T T T T T T T T T
1 2 3 4 7 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=286,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bt [====]======= === === =
1 5.588 MM 0.0941 282.72742 50.06099 2.2568
2 5.791 MM 0.2068 1.22449e4 986.70990 97.7432

Totals : 1.25277e4 1036.77089

LC1260 13/05/2020 13:23:59
LC1260 13/05/2020 13:23:59

Figure S90. HPLC spectra of 2a.
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Data File F:\DATA\DLH\DATA\dlh-8-1 (OD-H,100%,1.0).D
Sample Name: dlh-8-1(0D-H,100%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument : LC1260 Location : 1
Injection Date : 19/05/2020 09:44:22
Inj Volume : No inj

Acg. Method : F:\METHOD\duanlh.M Last
changed : 19/05/2020 09:35:32 by

Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 F, Sig=273.4 Ref=off (F:\DATA\DLH\DATA\dIh-8-1(0OD-H,100%,1.0).D)
mAU |
120 O
1 |
1004 O SCF3
80
J 2b-rac
60
40
20
0
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 F, Sig=273,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bt [==== === === === [========
1 4.568 MM 0.1546 936.82080 101.01720 49.8603
2 4.928 MM 0.1221 942.06885 128.58945 50.1397

Totals : 1878.88965 229.60665

LC1260 19/05/2020 10:20:26
LC1260 19/05/2020 10:20:26 Page 2 of 2

Figure S91. HPLC spectra of 2b-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-32-OTf (OD,100%,1.0).D
Sample Name: dlh-8-32-0Tf (0D,100%,1.0)

Acg. Operator

Location : 1
Injection Date : 30/05/2020 15:08:26
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\Ih-8-32-0Tf(OD,100%,1.0).D)
mAU ]
1400
1200 O
] |
1 SCF3
1000 O
200
B 2b
600
400
200
0
1 T T T T T T T T T T T T T T T T T T T
1 2 3
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
== |==== === [==mmmm == [
1 4.638 MM 0.0938 428.89728 76.20920 4.1117
2 4.950 MM 0.1159 1.00022e4 1438.71667 95.8883

Totals : 1.04311e4 1514.92587

*** End of Report ***

LC1260 30/06/2020 09:07:45

Figure S92. HPLC spectra of 2b.
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Data File F:\DATA\DLH\DATA\DLH-8-3-RAC (OD-H,100%,1.0).D
Sample Name: DLH-8-3-RAC (OD-H,100%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument : LC1260 Location : 1
Injection Date : 02/07/2020 20:42:58
Inj Volume : No inj

Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 02/07/2020 20:39:56 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254 4 Ref=off (F\DATA\DLH\DATA\DLH-8-3-RAC(OD-H.100%,1.0).D)
mAU -
1 F
400 O
i |
l SCF,4
300-| O
1 F
q 2c-rac
200
100
0
h T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 m
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mmm—= [==mmmmm e o
1 5.320 MM 0.1168 3432.39673 489.94940 49.2658
2 5.720 MM 0.1259 3534.70337 468.03012 50.7342

Totals : 6967.10010 957.97952

LC1260 02/07/2020 21:42:55
LC1260 02/07/2020 21:42:55 Page 2 of 2

Figure S93. HPLC spectra of 2c-rac.
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Data File F:\DATA\DLH\DATA\DLH-8-45(0D,100%,1.0).D
Sample Name: DLH-8-45(0D,100%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location
06/06/2020 09:43:10
DEF_LC.M
C:\Chem32\1\Methods\DEF _LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

DAD1 F, Sig=273.4 Ref=off (F:\DATA\DLH'\DATA\DLH-8-45(0D,100%,1.0).D)
mAlU
1200 F
1000 ‘ |
] SCF;
800+ O
1 F
1 2c
600
400
200
0 .
E T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 [} 7 8 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 F, Sig=273,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= == [
1 5.309 MM 0.1049 251.42212 39.96317 2.2454
2 5.650 MM 0.1421 1.09459e4 1283.58850 97.7546
Totals 1.11973e4 1323.55167

*** End of Report **x*

LC1260 06/06/2020 09:59:18

Figure S94. HPLC spectra of 2c.
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Data File F:\DATA\DLH\DATA\DLH-8-2-repeat- (OD-H,100%,1.0).D
Sample Name: DLH-8-2-repeat-(OD-H,100%,1.0)

Acg. Operator

Sample Operator

Acqg. Instrument : LC1260 Location
Injection Date : 01/07/2020 21:35:49

Inj Volume : No inj

Acg. Method : F:\METHOD\duanlh.M Last
changed : 01/07/2020 20:49:53 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

mAU |

500 O SCF3

300

200

2 4
DAD1 A, Sig=254,4 Ref=off (FADATADLH\DATADLH-8-2-repeat-(OD-H,100%,1.0).D)

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== [====]======= [====m===—= === e
1 5.721 MM 0.1272 4478.14307 586.78729 50.6756
2 6.024 VB 0.1288 4358.73682 514.75287 49.3244

Totals : 8836.87988 1101.54016

LC1260 01/07/2020 21:48:20

Figure S95. HPLC spectra of 2d-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-44-a(0D,100%,1.0).D
Sample Name: dlh-8-44-a(0D,100%,1.0)

Acg. Operator

Sample Operator

Acqg. Instrument : LC1260

Injection Date 06/06/2020 09:19:57

Inj Volume : No inj

C:\Chem32\1\Methods\DEF_LC.M
06/06/2020 09:16:41 by

(modified after loading)

Analysis Method : C:\Chem32\1\Methods\DEF LC.M

Last changed 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

Acg. Method
Last changed

Location : 1

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-8-44-a(0D,100%,1.0).D)
mAU

~
] 1] ot
& F
I
&
2000 | I"‘?s
SCF
1750 - ‘ 8 \ l‘
|
1500 — 2d |
|
1250 |
|
1000 - l‘
R
750
‘ |
|
500
250
0 — —_— —
T T T T T T
1 2 3 4 5 6 7 8 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |- [====|======= [ === === ==
1 5.484 MM 0.1136 1093.40833 160.44019 4.9513

2 5.787 MM 0.1564 2.09897e4 2236.69507 95.0487

Totals : 2.20831e4 2397.13525

LC1260 30/06/2020 09:09:56

Figure S96. HPLC spectra of 2d.
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Data File F:\DATA\DLH\DATA\DLH-8-64(0D,100%,1.0).D
Sample Name: DLH-8-64(0D,100%,1.0)

Acg. Operator

22.550

mi

Location
Injection Date : 16/06/2020 09:30:17
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\DLH-8-64(0D,100%,1.0).D)
mAU | 3
52}
3004 >
] |
1 SCF3
1 2e-rac
150
100
50
0
- T T T T T T T T T T T T T T T T
S 10 15 20
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %

1 15.304 BB 0.5041 1.04498e4 307.77316 49.8528
2 22.550 BB 0.7588 1.05115e4 204.78799 50.1472

Totals : 2.09614e4 512.56116

*** End of Report **x*

LC1260 30/06/2020 09:32:31

Figure S97. HPLC spectra of 2e-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-74-2(0D,100%,1.0).D

Sample Name: dlh-8-74-2(0D,100%,1.0)

Acg. Operator

Location : 1
22/06/2020 21:40:50
duanlh.M
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM

Injection Date
Acg. Method
Analysis Method
Last changed

Additional Info Peak(s) manually integrated
DAD1 A, Sig=254 4 Ref=off (F:\DATA\DLH\DATA\dlh-8-74-2(0CD,100%,1.0).D)
mAU|
w O
] |
SCF3;
ol I
1 2e
600
400
2004
] &
] g &
~ o
] &
0 ‘ ‘
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 15.427 MM 0.6478 4.48155e4 1153.00928 98.8870
2 22.769 MM 0.6929 504.39377 12.13327 1.1130
Totals 4.53199e4 1165.14255

*** End of Report **x*

LC1260 30/06/2020 09:33:56

Figure S98. HPLC spectra of 2e.
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Data File F:\DATA\DLH\DATA\DLH-8-63(0D-0D,100%,0.3).D
Sample Name: DLH-8-63(0D-0D,100%,0.3)

Acg. Operator
Sample Operator
Acg. Instrument : LC1260 Location : 1
Injection Date : 17/06/2020 14:35:26
Inj Volume : No inj

Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 17/06/2020 14:34:59 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\DLH-8-63(0OD-0D,100%,0.3).D)
mAU—
1 Cl |
400 Cl l SCF;
1 2f-rac
3004
2004
100
0
o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 20 30 40 50 &0 70 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
== [==== === === [ === === |
1 65.296 MM 0.9620 2.50250e4  433.55460 53.1644
2 67.186 MM 1.3649 2.20460e4 269.19702 46.8356

Totals : 4.70711e4d 702.75162

LC1260 30/06/2020 09:30:39
LC1260 30/06/2020 09:30:39 Page 2 of 2

Figure S99. HPLC spectra of 2f-rac.
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Data File F:\DATA\DLH\DATA\DLH-8-50 (0OD-0D,100%,0.3).D
Sample Name: DLH-8-50(0OD-0D,100%,0.3)

Acg. Operator

Sample Operator

Acg. Instrument : LC1260

17/06/2020 15:59:39

Location : 1
Injection Date
Inj Volume : No inj
C:\Chem32\1\Methods\DEF_LC.M
17/06/2020 15:59:00 by
(modified after loading)
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

Acg. Method
Last changed

Analysis Method
Last changed
Additional Info

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\DLH-8-50(0OD-0D,100%,0.3).D)
mAU 1
?DOi
500; Cl I |
] Cl SCF;
EDUi O
] 2f
4DUi
SDUi
ZDOi
100i
07
L e L S S e L S e e R HEE A S e —
10 20 30 40 50 &0 70 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
== [==== === === [ === === |
1 64.860 MM 1.3523 35.62613 4.39074e-1 0.0438
2 67.227 MM 1.9323 8.12452e4 700.77673 99.9562

Totals : 8.12808e4 701.21581

LC1260 30/06/2020 09:31:39
LC1260 30/06/2020 09:31:39

Figure S100. HPLC spectra of 2f.
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Data File F:\DATA\DLH\DATA\dlh-9-7-1(OD-H,100%,1.0).D
Sample Name: dlh-9-7-1(0OD-H,100%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1

Injection Date : 07/09/2020 16:41:25
Inj Volume : No inj

Acg. Method F:\METHOD\duanlh.M Last
changed : 07/09/2020 16:39:20 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

Last changed

DAD1 D, Sig=230,4 Ref=off (FADATA\DLH\DATAIN-9-7-1(0OD-H,100%,1.0).D)
mAU |
Cl

100

Cl |

50 cl l SCF

Cl
2g-rac

60

mir

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min]

1 5.035 MM
2 5.365 MM

Totals

LC1260 07/09/2020
LC1260 07/09/2020

[min] [mAU*s] [mAU] %

0.1113 728.71393 109.12567 49.1857
0.1220 752.84296 102.88705 50.8143

1481.55688 212.01273

16:50:46
16:50:46

Figure S101. HPLC spectra of 2g-rac.
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Data File F:\DATA\DLH\DATA\DLH-8-83(0D,100%,1.0).D
Sample Name: DLH-8-83(0D,100%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1

Injection Date : 27/06/2020 18:56:30
Inj Volume : No inj

Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 27/06/2020 18:53:18 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=0ff (F:\DATAIDLH\DATA\DLH-8-83(0D, 100%,1.0).D)
mAU
1 Cl
1200 O
] Cl |
10004 Cl O SCF;
800 Cl
1 2g
600
400~
200
0
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 7 mi
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mmm—= [==mmmmm e o
1 5.145 MM 0.1032 63.37177 10.23065 0.4731
2 5.355 MM 0.1641 1.33314e4 1354.37061 99.5269

Totals : 1.33947e4 1364.60125

LC1260 30/06/2020 09:37:19
LC1260 30/06/2020 09:37:19

Figure S102. HPLC spectra of 2g.
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Data File F:\DATA\DLH\DATA\dlh-8-9-test-9-5-PURE (OD-H,95%,1.0).D

Sample Name: dlh-8-9-test-9-5-PURE (OD-H, 95%,1.0)

Acg. Operator

Location : 1

Injection Date : 05/09/2020 14:41:22
Acg. Method : duanlh.M

Analysis Method : F:\METHOD\ZK.M

Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

mAU

500 O
TsO |

DAD1 D, Sig=230.4 Ref=off (F.\DATA\DLH\DATA\dIh-8-9-test-9-5-PURE(OD-H,95%,1.0).D)

~
@

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]

e === l-mmmm- | = |-

1 16.987 BB 0.5633 1.99907e4 548.38898
2 19.851 BB 0.7866 1.95343e4 358.01654

Totals : 3.95249%e4 906.40552

,,‘ ,,,,,,,,
50.5774
49.4226

*** End of Report **x*

LC1260 05/09/2020 15:11:44

Figure S103. HPLC spectra of 2h-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-51 (0D, 95%,1.0).D
Sample Name: dlh-8-51(0D,95%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument LC1260

11/06/2020 21:18:46

Location : 1
Injection Date
Inj Volume

C:\Chem32\1\Methods\DEF LC.M
11/06/2020 20:29:49 by

(modified after loading)
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak (s) manually integrated

No inj
Acg. Method
Last changed

Analysis Method
Last changed
Additional Info

DAD1 D, Sig=230,4 Ref=off (F\DATA\DLH\DATAWIN-8-51(0D,95%,1.0).D)
mAU 7
500
] TsO I |
400 TsO l SCF3
1 2h
300
200
100
o
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T U
25 5 75 10 12.5 15 17.5 20 22.5 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mmm—= [==mmmmm e o
1 17.163 MM 0.5936 1.92464e4 540.37152 99.4422
2 20.585 MM 0.4427 107.95306 4.06392 0.5578
Totals

1.93543e4 544.43544

LC1260 08/08/2020 09:32:16
LC1260 08/08/2020 09:32:16

Figure S104. HPLC spectra of 2h.
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Data File F:\DATA\DLH\DATA\dlh-9-30-pure (OD-H,10%,1.1.0).

Sample Name: dlh-9-30-pure(OD-H,10%,1.1.0)

Acg. Operator

Location

Injection Date : 23/09/2020 16:36:48
Acg. Method : DEF_LC.M

Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dlh-8-30-pure(0OD-H,10%.1.1.0).D)
mAU
300
250
200+
150
100
504
0
——— T
1 2 3 4
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]

e === l-mmmm- | = |-=mmmmmm- |-=-----

1 5.617 MM 0.1565 3004.65430 319.97919
2 7.071 MM 0.2138 2998.37134 233.71091

Totals : 6003.02563 553.69009

50.0523
49.9477

*** End of Report **x*

LC1260 23/09/2020 16:47:53

Figure S105. HPLC spectra of 2i-rac.
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Data File F:\DATA\DLH\DATA\dlh-9-31(OD-H,10%,1.1.0).D
Sample Name: dlh-9-31(0OD-H,10%,1.1.0)

Acg. Operator
Sample Operator
Acg. Instrument : LC1260 Location : 1
Injection Date : 23/09/2020 15:01:17
Inj Volume : No inj
Acg. Method : F:\METHOD\duanlh.M Last
changed : 23/09/2020 14:36:56 by
(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DADT A, Sig=254,4 Ref=off (FADATA\DLH\DATAWIN-9-31(0D-H,10%,1.1.0).0)
mAU |
1000+
1 PhCO, [
1 PhCO, SCF;
1 2i
600
400
2004
0
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 -] 7 8 9 mi
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt [==== === === e
1 5.616 MM 0.1591 1.03787e4 1086.95300 96.7508
2 7.138 MM 0.2328 348.54553 24.95789 3.2492

Totals : 1.07273e4 1111.91090

LC1260 23/09/2020 15:12:38
LC1260 23/09/2020 15:12:38 Page 2 of 2

Figure S106. HPLC spectra of 2i.
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Data File F:\DATA\DLH\DATA\dlh-8-115(IC,98%,1.0).D
Sample Name: dlh-8-115(IC,98%,1.0)

Acg. Operator

Location : 1
25/07/2020 21:07:38
duanlh.M
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-8-115(IC,98%,1.0).D)

mAU
1400

12004

1000

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 9.811 BV 0.2190 1.99018e4 1407.00195 49.8409

2 10.594 VB 0.2420 2.00288e4 1283.66345 50.1591

Totals : 3.99306e4 2690.66541

*** End of Report ***

LC1260 30/07/2020 15:32:40

Figure S107. HPLC spectra of 2j-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-101(IC,98%-1.0).D
Sample Name: dlh-8-101(IC,98%-1.0)

Acg. Operator

Location : 1
Injection Date : 20/07/2020 18:12:25
Acg. Method : DEF_LC.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-101(1C,98%-1.0).D)
mAU ]|
1600 O
] [
1400
B TsO SCF3
1200 O
] 2j
1000
800
600
400
200
i N
0
T T T T T T T T T T T T T T T T T T T T
2 4 6 12 mir
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 9.775 MM 0.1775 118.38702 11.11497 0.4584

2 10.450 BB 0.2355 2.57104e4 1689.75989 99.5416

Totals : 2.58288e4 1700.87486

*** End of Report ***

LC1260 30/07/2020 15:34:18

Figure S108. HPLC spectra of 2j.
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Data File F:\DATA\DLH\DATA\DLH-8-126-2 (0X-H,97%,1.0).D
Sample Name: DLH-8-126-2(0X-H,97%,1.0)

Acg. Operator

Injection Date
Acg. Method

Location

26/10/2020 20:34:56
duanlh.M

Analysis Method : C:\Chem32\1\Methods\DEF_LC.M

Last changed

13/02/2014 23:27:44 by SYSTEM

Additional Info Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\DLH-8-126-2(0X-H,97%.1.0).D)
mAl ] S
175 O
] [
1507 ! SSO,Ph
125
] 4a-rac §
4 @
4 el
100
75
50
25
B W}
0 .
B T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 19.214 BB 0.4687 5856.54297 192.65427 48.8543
2 33.031 BB 0.8990 6131.23975 105.34064 51.1457

Totals : 1.19878e4 297.99491

*** End of Report ***

LC1260 26/10/2020 21:14:41

Figure S109. HPLC spectra of 4a-rac.
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Data File F:\DATA\DLH\DATA\DLH-8-128-2 (0X-H,97%,1.0).D
Sample Name: DLH-8-128-2(0X-H,97%,1.0)

Acg. Operator

Location : 1
Injection Date : 26/10/2020 19:52:56
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\DLH-8-128-2(0X-H,97%.1.0).D)
mAU 3
175
150 |
B SSO,Ph
125 O
] 4a
100i
?Si
50{
25 S
] 2
0 . .
— ———————————— | ————————— [
5 10 15 20 25 30 35
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 19.273 BB 0.4516 303.99725 10.32105 2.8086
2 32.994 BB 0.8749 1.05198e4 184.04108 97.1914

Totals : 1.08238e4 194.36212

*** End of Report ***

LC1260 26/10/2020 21:14:02
Page 1 of 1

Figure S110. HPLC spectra of 4a.
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Data File F:\DATA\DLH\DATA\dlh-8-127 (0X-H,94%,1.0).D
Sample Name: dlh-8-127 (0OX-H,94%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument : LC1260 Location : 1
Injection Date : 28/07/2020 15:02:19
Inj Volume : No inj
Acg. Method : F:\METHOD\duanlh.M Last
changed : 28/07/2020 14:41:49 by
(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATADLH\DATAWIN-8-127(0X-H,94%,1.0).D)
mAU ] N
] N
800 Cl
700 O
7 N
] | 3
4 <
500 l SSO,Ph T
500
1 4b-rac
400
200
200
100
D: . . .
R L e
2 4 8 8 10 12 14 18
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt [==== === === === [ === I
1 11.274 VB R 0.2817 1.52435e4 825.15546 50.0942
2 14.642 BB 0.3907 1.51862e4 601.23993 49.9058

Totals : 3.04297e4 1426.39539

LC1260 26/10/2020 18:44:27
LC1260 26/10/2020 18:44:27 Page 2 of 2

Figure S111. HPLC spectra of 4b-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-135(0X-H,94%,1.0).D

Sample Name:

dlh-8-135(0X-H, 94%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location
04/08/2020 10:42:07
duanlh.M
F:\METHOD\gw3j.99.5 M.M
03/08/2020 12:03:22 by

Peak(s) manually integrated

mAU |
1000

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-8-135(0X-H,94%,1.0).D)

Cl

[
SSO,Ph

4b

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]
=== |==== === [===mmm—= [===mmm [======== |
1 11.382 MM 0.2787 1279.07239 76.48161
2 14.567 MM 0.4492 2.70538e4 1003.72339
Totals 2.83329%9e4 1080.20500

4.5144
95.4856

*** End of Report **x*

LC1260 04/08/2020 11:03:19

Figure S112. HPLC spectra of 4b.
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Data File F:\DATA\DLH\DATA\dlh-8-148-2 (AD,98%,1.0).D
Sample Name: dlh-8-148-2(AD,98%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument : LC1260 Location : 1
Injection Date : 08/08/2020 09:12:59
Inj Volume : No inj
Acg. Method : F:\METHOD\duanlh.M Last
changed : 08/08/2020 08:59:12 by
(modified after loading)
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by
Additional Info : Peak(s) manually integrated

DADT A, Sig=254,4 Ref=off (FADATA\DLH\DATAIN-8-148-2(AD,58%, 1.0).D)

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttt [==== === === === [====m=== I
1 16.579 MM 0.4374 6269.61719 238.90573 49.9450
2 17.677 MM 0.5114 6283.41553 204.79486 50.0550

Totals : 1.25530e4 443.70059

LC1260 11/08/2020 15:44:22
LC1260 11/08/2020 15:44:22 Page 2 of 2

Figure S113. HPLC spectra of 4c-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-154 (AD,98%,1.0).D
Sample Name: dlh-8-154(AD,98%,1.0)

Acg. Operator

Location : 1
Injection Date 10/08/2020 22:39:40
Acg. Method duanlh.M
Analysis Method F:\METHOD\duanlh.M Last
changed 20/05/2020 09:56:41 by

Additional Info Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-154(AD,98%,1.0).D)
mAl |
1000
] l Cl
1 |
800 l SS0,Ph
| 4c
600
400
200
o A
— T T ——
2.5 5 75 10 12.5 15 17.5 20 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 16.627 MM 0.3057 395.70493 21.57299 1.1134

2 17.296 MM 0.5767 3.51447e4 1015.76196 98.8866

Totals 3.55404e4 1037.33496

*** End of Report **x*

LC1260 11/08/2020 15:45:34

Figure S114. HPLC spectra of 4c.
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Data File F:\DATA\DLH\DATA\DLH-8-186-pure (0OX-H, 94%,1.0).D
Sample Name: DLH-8-186-pure (0OX-H,94%,1.0)

Acg. Operator

Location : 1
29/08/2020 20:56:22
DEF_LC.M
C:\Chem32\1\Methods\DEF_LC.M
Last changed 13/02/2014 23:27:44 by SYSTEM
Additional Info Peak(s) manually integrated

Injection Date
Acg. Method
Analysis Method

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\DLH-8-186-pure(0OX-H,94%,1.0).D)

mAU 4 3

250+

200

150+

100+

28.875

50
o1 N
1 T T T T T T T T T T T T T T T T T T T T T T T T T
] 10 15 20 25 30 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 18.024 BB 0.4892 8369.33398 263.06116 49.9297
2 28.875 BB 0.8421 8392.89844 153.45613 50.0703
Totals

1.67622e4 416.51729

*** End of Report **x*

LC1260 29/08/2020 21:31:40

Figure S115. HPLC spectra of 4d-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-187 (0X,94%,1.0).D

Sample Name:

dlh-8-187(0X, 94%,1.0)

Acg. Operator

Location 1
Injection Date 28/08/2020 09:57:47
Acg. Method duanlh.M
Analysis Method C:\Chem32\1\Methods\DEF_LC.M
Last changed 13/02/2014 23:27:44 by SYSTEM
Additional Info Peak(s) manually integrated
DAD1 A, Sig=254 4 Ref=off (F:\DATA\DLH\DATA\dIh-8-187(0X,94%,1.0).D)
mAl +
500 O
B |
400 ! [ SSO,Ph
B 4d
300
200
= e
100 R
] g K
] s
o B\ ANS
L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 18.188 MM 0.4755 537.03345 18.82492 1.6701
2 28.850 MM 0.9296 3.16190e4 566.90204 98.3299
Totals 3.21561le4 585.72696

*** End of Report **x*

LC1260 28/08/2020 10:36:41

Figure S116. HPLC spectra of 4d.
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Data File F:\DATA\DLH\DATA\DLH-8-195(0X-H,90%,1.0).D
Sample Name: DLH-8-195(0X-H,90%,1.0)

Acg. Operator

Location : 1
Injection Date 31/08/2020 16:16:42
Acg. Method duanlh.M
Analysis Method F:\METHOD\duanlh.M Last
changed 20/05/2020 09:56:41 by

Additional Info Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\DLH-8-195(0X-H,90%,1.0).D)

mAlU
70
: C
|
s PhCO, l SSO,Ph
40

4e-rac

®
<

25.802

30
20
10
0
———————————————————— — — T
S 10 15 20 25 mil
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 19.043 BB 0.5160 2486.39258 74.37334 49.9347
2 25.802 BB 0.7610 2492.89551 50.06126 50.0653

Totals : 4979.28809 124.43460

*** End of Report **x*

LC1260 02/09/2020 09:24:45

Figure S117. HPLC spectra of 4e-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-198-2 (0X-H,90%,1.0).D

Sample Name:

dlh-8-198-2(0X-H, 90%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method

changed

Additional Info

Location : 1
01/09/2020 10:13:58
duanlh.M
F:\METHOD\duanlh.M Last
20/05/2020 09:56:41 by

Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-198-2(0X-H,90%,1.0).D)
mAU | 3
1200 ]
] I |
1000+
1 PhCO, l SSO,Ph
800
] 4e
600
400
200 V%\“
1 g o
1 il
o N ‘
a T T T T T T T T T T T T T T T T T T T T T T T T T T T T
] 10 15 20 25 30 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= == [
1 18.966 MM 0.4931 894.81720 30.24434 1.4034

2 25.459 BB 0.7988 6.28658e4 1224.78455 98.5966

Totals 6.37606e4 1255.02888

*** End of Report ***

LC1260 02/09/2020 09:24:12

Figure S118. HPLC spectra of 4e.
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Data File F:\DATA\DLH\DATA\d1h-9-27 (AD-H-20%-1.0)23.D

Sample Name: dlh-9-27 (AD-H-20%-1.0)23

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument LC1260

19/09/2020 20:49:37

Location : 1

Inj Volume
C:\Chem32\1\Methods\DEF LC.M
19/09/2020 20:22:04 by

(modified after loading)
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak (s)

No inj
Acg. Method
Last changed

Analysis Method
Last changed

Additional Info manually integrated

DAD1 A, Sig=254 4 Ref=off (F\DATA\DLH\DATAIN-8-27(AD-H-20%-1.0)23.D)

mAlU ]
80

o @ -~
=1 =1 =1

=
=

30
20
10
0
L B e A B T S B S S e e I e T
10 20 30 40 50 60 70 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R e |-=—mmm- R |-------- !
1 49.650 MM 1.9212 9268.10156 80.40347 50.1475
2 61.266 MM 2.3125 9213.56738  66.40472 49.8525

Totals 1.84817e4 146.80818

LC1260 19/09/2020 22:06:16
LC1260 19/09/2020 22:06:16

Figure S119. HPLC spectra of 4f-rac.
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Data File F:\DATA\DLH\DATA\DLH-9-28 (AD-H,20%,1.0).D
Sample Name: DLH-9-28 (AD-H,20%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument
Injection Date

LC1260
24/09/2020 16:08:09
Inj Volume

F:\METHOD\duanlh.M Last

24/09/2020 17:38:21 by

(modified after loading)
C:\Chem32\1\Methods\DEF _LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

No inj
Acg. Method
changed

Analysis Method
Last changed
Additional Info

Location : 1

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\DLH-9-28(AD-H,20%,1.0).D)

n

(=1

L=1
1

o
=]

=)
[=1

o
=1

(=]

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

il Rttt [==== === === === [ === I

1 49.108 MM 1.8962 3.80224e4  334.19345 99.9853

2 60.837 MM 0.7240 5.59790 1.28858e-1 0.0147

Totals

3.80280e4 334.32231

LC1260 24/09/2020 19:18:09
LC1260 24/09/2020 19:18:09

Figure S120. HPLC spectra of 4f.
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Data File F:\DATA\DLH\DATA\d1h-8-112(0X-H,,97%,1.0).D
Sample Name: dlh-8-112(0X-H,,97%,1.0)

Acg. Operator
Location : 1

Injection Date 18/07/2020 21:20:12

Acg. Method : duanlh.M

Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

Last changed

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-8-112{0X-H,,97%,1.0).D)

mAU

W
o
fa1

300 I
=<
©
D
N
250
200
150-]
100
50
0]
———— T T T -
5 10 15 20 25 30 35 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 22.415 BB 0.5372 1.29588e4  371.26520 49.9780
2 29.682 BB 0.7729 1.29703e4 260.49133 50.0220

Totals : 2.59291e4 631.75653

*** End of Report ***

LC1260 30/07/2020 15:39:17

Figure S121. HPLC spectra of 4g-rac.

596

Page 1 of 1




Data File F:\DATA\DLH\DATA\dlh-8-119-C-2(0X-H,97%,1.0).D
Sample Name: dlh-8-119-C-2(0X-H,97%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument : LC1260 Location : 1
Injection Date : 28/07/2020 16:17:41
Inj Volume : No inj

Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 28/07/2020 16:07:03 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254 4 Ref=off (FADATA\DLH\DATAI-8-119-C-2(0X-H.97%,1.0).D)
mAlU +

250

1 4
150 9
100
50i Qf’
Q'
4 D
] g
:*AA\A,VAJ\AA‘,wJLARAJJ\ ,~£$§p
o1
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 mi
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mmm—= [====mmm——= [======== |
1 22.461 MM 0.4616  78.40247 2.83080 0.4833
2 29.261 MM 0.9878 1.61440e4 272.37766 99.5167

Totals : 1.62224e4 275.20846

LC1260 30/07/2020 15:40:55
LC1260 30/07/2020 15:40:55

Figure S122. HPLC spectra of 4g.

S97

Page 2 of 2




Data File F:\DATA\DLH\DATA\d1h-8-133(0OD-H,100%,1.0).D
Sample Name: dlh-8-133(0OD-H,100%,1.0)

Acg. Operator

Location : 1
Injection Date : 04/08/2020 09:56:13
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-133(0D-H,100%,1.0).D)

mAl 4
1600

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= == [
1 4.706 MM 0.1154 1.11433e4 1609.58423 49.0669

2 5.363 MM 0.1412 1.15672e4 1365.29407 50.9331

Totals : 2.27105e4 2974.87830

*** End of Report **x*

LC1260 11/08/2020 15:57:21

Figure S123. HPLC spectra of 5a-rac.
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Data File F:\DATA\DLH\DATA\d1h-8-159(0OD-H,100%,1.0).D
Sample Name: dlh-8-159(0OD-H,100%,1.0)

Acg. Operator

Location
Injection Date : 11/08/2020 10:56:30
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by

Additional Info : Peak(s) manually integrated

1 SCF,4
1500 O

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-159(0D-H,100%,1.0).D)

J 5a
1000
500
0
a T T T T T T T T T T T T T T T T T T T
1 2 3
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= == [
1 4.957 MM 0.1094 701.51123 106.83482 2.9503

2 5.605 MM 0.1603 2.30763e4 2399.47119 97.0497

Totals : 2.37778e4 2506.30602

*** End of Report **x*

LC1260 11/08/2020 11:07:22

Figure S124. HPLC spectra of 5a.
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Data File F:\DATA\DLH\DATA\d1h-8-134(0OD-H,100%,1.0).D
Sample Name: dlh-8-134(0OD-H,100%,1.0)

Acg. Operator

Location : 1
Injection Date : 04/08/2020 10:10:23
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-134(0D-H,100%,1.0).D)
mAU ] &
(=2}
] Cl ¥
4 o
1750 O 2
7 el
100: :
5004
] SCF3
1250 ‘
1 5b-rac
1000
?50{
500
250
0] b Ay
R T
2 4 5] 8 10
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 4.999 BV R 0.1177 1.49294e4 1922.34961 49.6330
2 5.760 VB 0.1383 1.51501e4 1662.50989 50.3670
Totals : 3.00795e4 3584.85950

*** End of Report **x*

LC1260 11/08/2020 15:48:56

Figure S125. HPLC spectra of 5b-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-158 (OD-H,100%,1.0).D
Sample Name: dlh-8-158 (OD-H,100%,1.0)

Acg. Operator

Location : 1
Injection Date : 10/08/2020 19:19:33
Acqg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-8-158(0OD-H,100%,1.0).D)
mAU
2000 —

—5:670
@Q‘;
C7
(2}
%

¢l s
1750 —

SCF, ‘ ‘I
1250 -

|
1500 ul; | "

5b |

1000 — ‘
| [

750 I

[
500

250

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1l A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height

Area
# [min] [min] [mMAU*s] [mAU] %
=== [==== === === [ === | ===
1 4.954 MM 0.1068 881.21826 137.51082 4.6577
2 5.670 MM 0.1493 1.80385e4 2013.32617 95.3423
Totals : 1.89197e4 2150.83699

*** End of Report **x*

LC1260 10/08/2020 19:29:59

Page 1 of 1

Figure S126. HPLC spectra of 5b.
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Data File F:\DATA\DLH\DATA\dlh-8-153-again (OD-H,100%,1.0).D
Sample Name: dlh-8-153-again (OD-H,100%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument : LC1260 Location : 1
Injection Date : 08/08/2020 21:34:16
Inj Volume : No inj

Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 08/08/2020 21:11:42 by

(modified after loading)
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254 4 Ref=off (F:\DATA\DLH\DATA\IN-8-153-again(OD-H.100%,1.0).D)
mAU
1750;
i A
] &
] Cl - T
i
1500 S
] |
i SCF;
1250 O
1000 Sc-rac
TSOi
500
250
0 |
T T T T T T T T T T T T T T T T T T T T
2 4 ] 8 10
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mmm—= [====mmm——= [======== |
1 6.126 MM 0.1672 1.82900e4 1823.03101 49.6690
2 7.241 MM 0.2121 1.85337e4 1456.27991 50.3310
Totals : 3.68237e4 3279.31091
LC1260 11/08/2020 15:42:35
LC1260 11/08/2020 15:42:35 Page 2 of 2

Figure S127. HPLC spectra of 5c-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-160(0OD-H,100%,1.0).D
Sample Name: dlh-8-160(0OD-H,100%,1.0)

Acg. Operator

Sample Operator

Acg. Instrument : LC1260 Location
Injection Date 12/08/2020 16:44:05

Inj Volume : No inj

Acg. Method F:\METHOD\duanlh.M Last
changed : 12/08/2020 16:16:47 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 F, Sig=273,4 Ref=off (FADATA\DLH'\DATAMIN-8-160(0D-H,100%,1.0).D)

mi

mAU
] Cl
1000 O
1 |
] SCF;
800 O
] 5c
800
400+
- ©
200 «gb
1 o %
: &
0 /~\1ix‘
B T T T T T T T T T T T T T
2 4 [
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl F, Sig=273,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittt [====|======= [====mm——= [==mmmmm e e
1 6.010 MM 0.1582 357.32495 37.63663 2.0713

2 7.053 MM 0.2446 1.68942e4 1151.18860 97.9287

Totals : 1.72515e4 1188.82523

LC1260 26/10/2020 18:41:34
LC1260 26/10/2020 18:41:34

Figure S128. HPLC spectra of 5c.
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Data File F:\DATA\DLH\DATA\dlh-8-191-(0D-H,100%,1.0).D
Sample Name: dlh-8-191-(0OD-H,100%,1.0)

Acg. Operator

Location
Injection Date : 29/08/2020 15:37:56
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-191-(OD-H,100%,1.0).D)
mAU ] 2
i S
1400 O
i |
1200
00-] ! l SCF,4
1000
4 5d-rac
] 2
200-| 5
1 o
600
400+
200
0
A S e S RS |
25 5 7.5 10 12.5
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 7.249 BB 0.1816 1.88746e4 1533.82813 50.4883

2 12.670 BB 0.3823 1.85094e4 700.49731 49.5117

Totals : 3.73840e4 2234.32544

*** End of Report ***

LC1260 02/09/2020 09:27:12

Figure S129. HPLC spectra of 5d-rac.
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Data File F:\DATA\DLH\DATA\dlh-8-192-2(OD-H,100%,1.0).D
Sample Name: dlh-8-192-2(0D-H,100%,1.0)

Acg. Operator

Location : 1
Injection Date : 02/09/2020 10:20:03
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-192-2(0D-H,100%,1.0).D)
mAlU ]
700
500 O
] |
Oy
a00-] 5d
200
200
] >
1 ol
100 %?l
i o F
4 L: @0'.
] N
0 . T T
— T T ——
2 4 5] 8 10 12 14
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 7.175 MM 0.2064 309.83359 25.02227 1.5172

2 12.659 MM 0.4587 2.01122e4 730.82196 98.4828

Totals : 2.04220e4 755.84423

*** End of Report **x*

LC1260 02/09/2020 10:40:21

Figure S130. HPLC spectra of 5d.
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Data File F:\DATA\DLH\DATA\d1h-8-200-final (IC-IC,100%,0.3).

Sample Name: dlh-8-200-final (IC-IC,100%,0.3)

Acg. Operator
Sample Operator

Acqg. Instrument LC1260 Location 1
Injection Date 08/10/2020 19:30:02
Inj Volume No inj
Acqg. Method C:\Chem32\1\Methods\DEF _LC.M
Last changed 08/10/2020 19:29:16 by
(modified after loading)
Analysis Method F:\METHOD\duanlh.M
Last changed 20/05/2020 09:56:41 by
DAD1 A, Sig=254 4 Ref=off (F:\DATA\DLH\DATA\dIh-8-200-final({IC-1C.100%,0.3).D)
mAU &
600 O 3
J 0
©
7 N
1 |
500 TMSO l SCF,
490; 5e-rac
300+
200
100
0 .
R e e R
5 10 15 20 25 30 mi

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il Bt [==== === === === [ === |
1 25.667 BV 0.3301 1.35190e4  625.52332 49.1865

2 26.564 VB 0.3804 1.39662e4 549.69641 50.8135

Totals 2.74853e4 1175.21973

LC1260 08/10/2020 20:06:04
LC1260 08/10/2020 20:06:04

Figure S131. HPLC spectra of 5e-rac.
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Data File F:\DATA\DLH\DATA\dlh-9-5-final (IC-IC,100%,0.3).D

Sample Name: dlh-9-5-final (IC-IC,100%,0.3)

Acg. Operator

Location
Injection Date 08/10/2020 16:07:49
Acg. Method duanlh.M
Analysis Method F:\METHOD\duanlh.M Last
changed 20/05/2020 09:56:41 by

Additional Info Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-5-final(IC-1C,100%,0.3).D)
mAlU—
1400 O
i |
1200 TMSO ! SCF3
1000
1 5e
800
800
400
200
o .
————————————————— —
] 10 15 20 25 30 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area
[mAU*s]

Height Area

# [min] [min] [mAU] %

e === l-mmmm- | = |-=mmmmmm- |-=----- !

1 25.115 MM
2 26.266 MM

0.3607 3.37388e4 1559.10449 98.5444
0.3368 498.37244 24.65848 1.4556

Totals 3.42372e4 1583.76297

*** End of Report **x*

LC1260 08/10/2020 20:06:51

Figure S132. HPLC spectra of 5e.
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Data File F:\DATA\DLH\DATA\dlh-8-124-2(OD-H,100%,1.0).D
Sample Name: dlh-8-124-2(0OD-H,100%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location : 1
04/09/2020 09:35:52
duanlh.M
C:\Chem32\1\Methods\DEF _LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-124-2(0D-H,100%,1.0).D)
mAU N
) N~
7 <
O i
4 [fe]
800 I
1 ! SCF,CF3
500 6a-rac
400
200
0 T
—Y 77— - - — T
1 2 3 4 7 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 5.172 BV 0.1068 6654.72900 938.14410 49.4430
2 5.647 VB 0.1204 6804.68018 840.62762 50.5570
Totals 1.34594e4 1778.77173

*** End of Report **x*

LC1260 04/09/2020 09:44:41

Figure S133. HPLC spectra of 6a-rac.
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Data File F:\DATA\DLH\DATA\dlh-9-2 (OD-H,100%,1.0).D
Sample Name: dlh-9-2(0OD-H,100%,1.0)

Acg. Operator

Location
Injection Date : 04/09/2020 09:24:20
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

mAlU

1000 O
]
] SCF,CF,
800+ O

DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DATA\dIh-3-2(0D-H,100%,1.0).D)

| 6a
800
400
200
0
B T T T T T T T T T T T T T T T T T T T
1 2 3
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %

e === l-mmmm- | = R Bt
1 5.093 MM 0.0957 70.45274 12.26942 0.7174
2 5.500 MM 0.1377 9749.67871 1179.95972 99.2826

Totals : 9820.13145 1192.22914

*** End of Report **x*

LC1260 04/09/2020 09:43:15

Figure S134. HPLC spectra of 6a.
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Data File F:\DATA\DLH\DATA\dlh-8-125(IB-100%-0.5).D
Sample Name: dlh-8-125(IB-100%-0.5)

Acg. Operator

Location
Injection Date : 05/10/2020 20:04:20
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-125(1B-100%-0.5}.D)
mAU | 8 o
300 =
4 O ©
250
] l SCF,CF,CF3
200
6b-rac
150+
100
50
0
- - - T - - - T - - - T - - - T - T -
2 4 5] 10 12 m
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= [===mmm [======== |
1 8.496 BV 0.1373 2753.81982 305.10529 49.2794
2 8.906 VB 0.1499 2834.35425 285.25726 50.7206
Totals : 5588.17407 590.36255

*** End of Report **x*

LC1260 07/10/2020 20:38:39

Figure S135. HPLC spectra of 6b-rac.
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Data File F:\DATA\DLH\DATA\dlh-9-3(IB,100%,0.5).D

Sample Name: dlh-9-3(IB,100%,0.5)

Acg. Operator
Location : 1
07/10/2020 20:25:36
duanlh.M
F:\METHOD\ZK.M
14/07/2019 15:34:15 by

Injection Date
Acg. Method
Analysis Method
Last changed

Additional Info Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\dIh-8-3(1B.100%,0.5).D)
mAU |
100 |'E:
1 |
i SCF,CF,CF3
807 O
] 6b
60
40
204
o
1 T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 m
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |==== === [===mmm—= == [
1 8.418 MM 0.1873 5.12660 4.56266e-1 0.3771
2 8.804 MM 0.2030 1354.43445 111.21605 99.6229

Totals 1359.56105 111.67232

*** End of Report **x*

LC1260 07/10/2020 20:42:28

Figure S136. HPLC spectra of 6b
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Data File F:\DATA\DLH\DATA\dlh-9-48 (AD-H,95%,1.0).D
Sample Name: dlh-9-48 (AD-H, 95%,1.0)

Acg. Operator

Location : 1
Injection Date : 12/10/2020 19:26:17
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 C, Sig=214.4 Ref=off (F:\DATA\DLH\DATA'dIh-9-48(AD-H.95%,1.0).D)
mAU ] N
’ Clg
4 n ©
400 Me PPh; =
4 @
i Me l SCF; N
300+ 7a-rac
200
100
07 L
—— Y ——————————————————
5 10 15 20 25
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=214,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il B [==== === === === [======== I
1 18.024 BB 0.5900 1.97934e4 508.61966 49.9077
2 23.196 BB 0.8021 1.98666e4 381.17178 50.0923

Totals : 3.96599%e4 889.79144

*** End of Report ***

LC1260 26/11/2020 19:19:40
Page 1 of 1

Figure S137. HPLC spectra of 7a-rac.
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Data File F:\DATA\DLH\DATA\dlh-9-42 (AD-H,95%,1.0).D
Sample Name: dlh-9-42 (AD-H, 95%,1.0)

Acg. Operator

Location : 1
12/10/2020 19:59:06
duanlh.M
C:\Chem32\1\Methods\DEF _LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

DAD1 C, Sig=214.4 Ref=off (F:\DATA\DLH\DATA'\dIh-9-42(AD-H.95%,1.0).D)
mAU ] c
800
700 O 0
] 1
] Me' PPh,
500 Me l SCF3
500
1 7a
400
300
200
100 -
4 ~
] <
1 &
0 ‘ ‘
E T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=214,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il B [==== === === === [======== I
1 18.111 BB 0.6059 3.46350e4  871.04572 99.2227
2 23.475 BB 0.6249 271.34299 5.33954 0.7773
Totals

3.49064e4 876.38525

*** End of Report ***

LC1260 26/11/2020 19:22:25

Figure S138. HPLC spectra of 7a.
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Data File F:\DATA\DLH\DATA\dlh-9-89 (0X-H-80%-1.0).D
Sample Name: dlh-9-89 (0X-H-80%-1.0)

Acg. Operator
Sample Operator
Acg. Instrument
Injection Date

LC1260

01/12/2020 09:51:28
Inj Volume

F:\METHOD\duanlh.M Last

01/12/2020 09:33:05 by

(modified after loading)

Analysis Method F:\METHOD\duanlh.M Last

changed 20/05/2020 09:56:41 by

Additional Info

No inj
Acg. Method
changed

Peak(s) manually integrated

Location : 1

DAD1 A, Sig=254,4 Ref=off (F:\DATA\DLH\DATA\IN-8-89(0X-H-80%-1.0).D)

mAU ] 2

175

150

125

ra o =~ [=]
R t=1 2] S
1

[=]

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il Rttt | ====]======= [====mmm——= [====mmm—= [======== |
1 12.638 BB 0.6683 9022.07617 207.88490 50.0726
2 14.903 BB 0.8424 8995.90625 164.39211 49.9274
Totals

1.80180e4 372.27701

LC1260 01/12/2020 10:48:48
LC1260 01/12/2020 10:48:48

Figure S139. HPLC spectra of 7b.
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Data File F:\DATA\DLH\DATA\dlh-9-55(0X-H-80%-1.0).D
Sample Name: dlh-9-55(0X-H-80%-1.0)

Acg. Operator

Location : 1
Injection Date : 01/12/2020 10:23:38
Acg. Method : duanlh.M
Analysis Method : F:\METHOD\duanlh.M Last
changed : 20/05/2020 09:56:41 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (F\DATA\DLH\DAT A\dIh-8-55(0X-H-80%-1.0).D)
mAU 2 2
900 ? A%
B
|l &
800 | O 0 I
Me PPh, |
700 |
TsO SCF; |
|
600 | O ‘ ‘I
7b |
500 |
|
||
|
400 - |
| W
300 | |
\
|
200 -
| { A
| (S}
100 - | \ v
| \ é K
| \ { B
| \ &
0 D - ] RN A
T T T
25 5 75 10 12.5 15 17.5 20 225 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il Bttt [==== === [ === [ === |====-
1 12.389 MM 0.7685 4.15768e4  901.63940 99.8890
2 15.281 MM 0.8177 46.20699 9.41828e-1 0.1110

Totals 4.16230e4 902.58123

*** End of Report ***

LC1260 01/12/2020 10:50:17

Page 1 of 1

Figure S140. HPLC spectra of 7b.

5115



Data File F:\DATA\DLH\DATA\dlh-9-49 (OD-H,100%,1.0).D
Sample Name: dlh-9-49(0OD-H,100%,1.0)

Acg. Operato

Injection Da
Acg. Method

Analysis Method

Last changed

r

te : 03/12/2020 19:46:30
duanlh.M

Location : 1

C:\Chem32\1\Methods\DEF _LC.M

13/02/2014 23:27:44 by SYSTEM

DAD1 G, Sig=294 4 Ref=off (F\DATA\DLH'DATA\dIh-8-49(OD-H,100%,1.0).D)
mAU ] >
4 J o]
1 O
] ~
400 O e
350 Me' PPh,
] Me SCF3;
300 O
] 8a-rac
250
200
150
100
50
0 w :
——— -————
2 4 6 8 10 12 14 16 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 G, Sig=294,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il ettt [==== === [ === [ === [====—=== |
1 9.691 BV 0.3384 9963.33105 429.92563 48.4443
2 10.788 VB 0.4002 1.06032e4 386.33618 51.5557
Totals 2.05666e4 816.26181

*** End of Report ***

LC1260 03/12/2020 20:06:58

Figure S141. HPLC spectra of 8a-rac.

Page 1 of 1
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Data File F:\DATA\DLH\DATA\dlh-9-96-2 (0D-H-100%-1.0).D
Sample Name: dlh-9-96-2 (OD-H-100%-1.0)

Acg. Operator

Location : 1
Injection Date : 09/12/2020 15:59:05
Acg. Method : duanlh.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 F, Sig=273.4 Ref=off (F:\DATA\DLH\DATA\dIh-9-96-2(0D-H-100%-1.0}.D)
mAlU ]
300 O
1 Me' PPh,
1 Me SCF;
NS
1 8a
200
150
100i
50
07
— Y ———————————— T ——
2 4 6 8 10 12 14 mi
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl F, Sig=273,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
=== |====|======= [===mmm— [===mmm= [======== |
1 9.234 BB 0.1809 24.11418 2.02472 0.2792

2 10.458 BB 0.3790 8612.77930 338.34811 99.7208

Totals : 8636.89348 340.37283

*** End of Report **x*

LC1260 09/12/2020 16:27:39

Figure S142. HPLC spectra of 8a.
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Data File D:\DATA\DLH\dlh-9-150(0X-H,100%,1.0)
Sample Name: dlh-9-150(0X-H,100%,1.0)

2021-02-08 16-30-45.D

Acg. Operator : SYSTEM

Injection Date : 2021-02-08 4:30:46 PM
Acqg. Method : xjw.M

Analysis Method : D:\DATA\JWXI\xjw.M

Last changed : 2021-01-25 8:43:47 PM by

Location : 1

SYSTEM

Additional Info : Peak(s) manually integrated

mAU -

400 Me ‘
Me l SCF,

350

—5:361

T T T
1

3
DAD1 C, Sig=230,4 Ref=off (D:\DATA\DLH\dIh-9-150(0X-H,100%,1.0) 2021-02-08 16-30-45.D)

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 C, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
ittt Bttt [====]======- [=======— | === [======== |
1 5.361 MM 0.1481 3881.73926 436.88873 50.1358
2 5.752 MM 0.1790 3860.70337 359.50961 49.8642
Totals : 7742.44263 796.39835

*** End of Report ***

Figure S143. HPLC spectra of 7c-rac.
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Data File D:\DATA\DLH\d1h-9-153(0X-H,100%,1.0) 2021-02-08 16-48-38.D
Sample Name: dlh-9-153(0X-H,100%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

SYSTEM
Location : 1
2021-02-08 4:48:38 PM
xjw.M
D:\DATA\JWXI\xjw.M
2021-01-25 8:43:47 PM by SYSTEM
Peak(s) manually integrated

mAU _|
1400+ O
1 Me Ph
1200 Me O SCF;
1000+ .
1 Tc-chiral
800
600
400
200+
0
R T T T R .
1 2 3 4 5 6 mi
DAD1 A, Sig=254,4 Ref=off (D:\DATA\DLH\dIh-9-153(0X-H,100%,1.0) 2021-02-08 16-48-38.D)
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

i [min] [min] [mMAU*s] [mAU] %
il Bttt [ === === === [ === === |
1 5.290 MM 0.1567 1.46920e4 1562.15405 99.8309

2 5.716 MM 0.1088 24.88251 3.81034 0.1691

Totals : 1.47168e4 1565.96439

*** End of Report ***

LC-1260 2021-02-08 4:57:34 PM SYSTEM

Figure S144. HPLC spectra of 7c-chiral.
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Data File D:\DATA\DLH\d1h-9-152-2 (0X-H,100%,1.0) 2021-02-08 15-44-27.D
Sample Name: dlh-9-152-2(0X-H,100%,1.0)

Acg. Operator : SYSTEM
Location : 1
Injection Date : 2021-02-08 3:44:27 PM
Acg. Method : xjw.M
Analysis Method : D:\DATA\JWXI\xjw.M
Last changed : 2021-01-25 8:43:47 PM by SYSTEM
Additional Info : Peak(s) manually integrated
mAU ]
] O Ph
] 7
800 Me Z
] Me SCF;
700 O
500
] 7d-rac
500
400
300
200
100
0]
B T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 m
DAD1 A, Sig=254,4 Ref=off (D:\DATA\DLH\dIh-9-152-2(0X-H,100%,1.0) 2021-02-08 15-44-27.D)
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
il Bttt [ === === === [ === [ === |
1 6.357 MM 0.2265 1.19899%e4 882.36871 49.3063
2 7.168 MM 0.2748 1.23272e4 747.60754 50.6937
Totals : 2.43171e4 1629.97626

*** End of Report ***

LC-1260 2021-02-08 4:16:15 PM SYSTEM

Figure S145. HPLC spectra of 7d-rac.
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Data File D:\DATA\DLH\d1h-9-154-2 (0OX-H,100%,1.0) 2021-02-08 16-12-25.D
Sample Name: dlh-9-154-2(0X-H,100%,1.0)

Acg. Operator : SYSTEM
Location : 1
Injection Date : 2021-02-08 4:12:26 PM
Acg. Method : xjw.M
Analysis Method : D:\DATA\JWXI\xjw.M
Last changed : 2021-01-25 8:43:47 PM by SYSTEM
Additional Info : Peak(s) manually integrated
mAU ]
700 ]
: O 7, P
8007 Me 7
i Me SCF;
500 7 O
1 7d-chiral
4DOi
300
ZDD{
100 {
0 ] .
. . . | . . . | . . . | . . . | . . . | . . .
2 4 8 10 mi
DAD1 A, Sig=254,4 Ref=off (D:\DATA\DLH\dIh-9-154-2(0X-H,100%,1.0) 2021-02-08 16-12-25.D)
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

i [min] [min] [mMAU*s] [mAU] %
il Bttt [ === === === [ === === |
1 6.615 MM 0.2169 89.95481 6.91076 0.7095

2 7.300 MM 0.2964 1.25881e4 707.94702 99.2905

Totals : 1.26780e4 714.85778

*** End of Report ***

LC-1260 2021-02-08 4:33:02 PM SYSTEM

Figure S146. HPLC spectra of 7d-chiral.
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