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1. General Information.

All reactions were carried out in oven-dried glassware with magnetic stirring. Reagents were
obtained from commercial supplier and used without further purification unless otherwise noted.
Solvents were dried with standard methods and freshly distilled prior to use if needed. All
reactions sensitive to air or moisture were carried out under nitrogen using standard Schlenk
and vacuum line techniques. NMR spectra were recorded on a 400 MHz NMR spectrometer
with dg-DMSO as the solvent and TMS as an internal standard (400 MHz for 'H and 100 MHz
for *C). HRMS were determined on a Q-TOF Micro LC/MS System ESI spectrometer.
Enantiomeric excesses values were determined with HPLC (chiral column; mobile phase
hexane/i-PrOH).



2. General Procedures for the Synthesis of Isothiourea 3.
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To a solution of imine 1 (1 equiv) and catalyst CPA-5 (10 mol%) in dry DCM (1 mL), was
added the 3-vinylindole 2 (1 equiv) in one portion. The reaction mixture was stirred for 12
h at rt. After completion (monitored by TLC), the solvent was removed under reduced
pressure and the crude product was directly purified by flash chromatography on silica gel

employing mixtures of DCM and ethyl acetate as eluents to afford the desired product 3.



3. Synthesis of Isothiourea 4.
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To a solution of imine 1¢ (1.5 mol) and catalyst CPA-5 (10 mol%) in dry DCM (0.1
M), was added the 3-vinylindole 2a (1 equiv) in one portion. The reaction mixture was
stirred for 24 h at rt. After completion (monitored by TLC), the solvent was removed
under reduced pressure and the crude product was directly purified by flash
chromatography on silica gel employing mixtures of DCM and ethyl acetate as eluents
to afford the desired product 3ca.
To a solution of 3ca (0.1 mmol) in dry THF (0.1 M) at 0 °C was added NaH (0.12 mmol,
1.2 equiv). Reaction was stirred for 30 min. Then, add of CHsI (0.12 mol, 1.2 equiv).
The solution was stirred at rt for the necessary reaction time, and then quenched with
aqueous NH4Cl (5 mL), and extracted three times with ethyl acetate (3x5 mL). The
combined organics was washed with brine before being dried by MgSOq, filtered and
concentrated in vacuo. The crude product was separated by flash column
chromatography on silica gel (petroleum ether/ethyl acetate 5:1-2:1) to afford a

compound 4 as a white solid.



4. Characterization of benzothiazolopyrimidines.

(2R, 3S,4S5)-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-

a]pyrimidine 3aa:
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White solid, M.p.: 161-162 <C; yield: 65%; [a]®p = +26 (c 0.1, CHCl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 18.75
min (major), tz = 21.58 min (minor), ee = 96%; *H NMR (400 M, ds-DMSO) § ppm:
10.81 (s, 1H), 7.46-7.42 (m, 1H), 7.38-7.30 (m, 1H), 7.25-7.19 (m, 1H), 7.12-6.98 (m,
9H), 6.96-6.61 (m, 6H), 6.56 (d, J = 7.3 Hz, 1H), 5.70 (d, J = 10.0 Hz, 1H), 4.84 (d, J
=10.3 Hz, 1H), 3.22 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, de-DMSOQ) & ppm:
157.8, 143.9, 140.5, 136.8, 129.2, 128.3, 128.1, 127.9, 126.8, 126.7, 125.7, 125.5, 125.0,
122.2,122.1,121.8,121.5, 119.5, 118.2, 112.4, 112.0, 111.5, 64.7, 58.0, 53.6; HRMS
(ESI) Calcd. For C3oH24N3S [M+H]* 458.1685, found 458.1688.

(2R,3S,4S)-2-(4-fluorophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ba:

SO
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White solid, M.p.: 182-183 <TC; yield: 74%; [0]%%0 = +121 (c 0.23, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 8/92, flow rate 1.0 mL/min, A = 254 nm), t;= 33.64
min (minor), t; = 36.96 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.82 (s, 1H), 7.44-7.41 (m, 1H), 7.30 (d, J = 7.8 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H),
7.06-6.95 (m, 7H), 6.91-6.77 (m, 7H), 6.55 (d, J = 7.2 Hz, 1H), 5.71 (d, J = 10.0 Hz,
1H), 4.85 (d, J = 10.2 Hz, 1H), 3.18 (t, J = 10.1 Hz, 1H); C NMR (100 MHz, de-
DMSO) 6 ppm: 161.1 (d, J=240.2 Hz), 157.9, 140.5, 140.4, 140.1(d, J = 2.8 Hz), 136.8,
129.8 (d, J = 8.0 Hz), 129.2, 128.4, 126.9, 125.8, 125.5, 125.0, 122.2, 122.2, 121.8,
121.5, 119.5, 118.2, 114.6 (d, J = 21.0 Hz) 112.4, 112.1, 111.4, 63.9, 57.9, 53.8; °F
NMR (376 MHz, de-DMSO) & ppm: -111.98; HRMS (ESI) Calcd. For C3oH23FN3S
[M+H]* 476.1591, found 476.1595.

(2R,3S,4S)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ca:
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White solid, M.p.: 154-155 <C; yield: 76%; [a]?*°p = +119 (¢ 0.28, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 26.81
min (minor), t2 = 29.00 min (major), ee = >99%; *H NMR (400 M, d6-DMSO) & ppm:
10.83 (s, 1H), 7.44-7.41 (m, 1H), 7.37-7.24 (m, 2H), 7.19-7.07 (m, 2H), 7.05-6.96 (m,
7H), 6.92-6.78 (m, 5H), 6.56 (d, J = 7.4 Hz, 1H), 5.71 (d, J = 10.0 Hz, 1H), 4.86 (d, J
=10.2 Hz, 1H), 3.18 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, d6-DMSO) & ppm:
158.1, 142.9, 140.5, 140.2, 136.8, 131.1, 129.9, 129.2, 128.4, 127.9, 127.0, 125.8, 125.6,
125.0,122.2,121.9,121.5,119.6,118.2,112.4,112.1,111.3,63.9,57.9, 53.6; HRMS
(ESI) Calcd. For C3oH23CIN3S [M+H]* 492.1296, found 492.1299.

(2R,3S,4S)-2-(4-bromophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3da:
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White solid, M.p.: 182-183 <C; yield: 70%; [0]%°0 = +126 (c 0.18, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 28.64
min (minor), t2 = 32.26 min (major), ee = 99%; H NMR (400 M, d-DMSO) & ppm:
10.82 (s, 1H), 7.44-7.42 (m, 1H), 7.30-7.23 (m, 4H), 7.07-7.02 (m, 3H), 6.99-6.95 (m,
4H), 6.91-6.76 (m, 5H), 6.55 (d, J = 7.3 Hz, 1H), 5.70 (d, J = 10.0 Hz, 1H), 4.85 (d, J
=10.3 Hz, 1H), 3.17 (t, J = 10.1 Hz, 1H); 3C NMR (100 MHz, de-DMSO) & ppm:
158.1, 143.4, 140.5, 140.3, 136.8, 130.8, 130.3, 129.2, 128.4, 127.0, 125.8, 125.0, 122.2,
122.2,121.9, 1215, 119.7, 119.5, 118.2, 112.4, 112.1, 111.3, 64.0, 57.9, 53.5; HRMS
(ESI) Calcd. For C3oH23BrNsS [M+H]" 536.0791, found 536.0795.

(2R, 3S,4S5)-4-(1H-indol-3-yl)-3-phenyl-2-(p-tolyl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ea:
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White solid, M.p.: 167-168 <T; yield: 60%; [a]*%> = +60 (c 0.36, CH.Clz); HPLC
(Chiralpak IE, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;= 12.00
min (minor), t2 = 13.02 min (major), ee = 98%; H NMR (400 M, d-DMSO) & ppm:
10.83 (s, 1H), 7.43-7.41 (m, 1H), 7.32-7.24 (m, 2H), 7.03-6.88 (m, 10H), 6.82-6.77 (m,
4H), 6.55 (d, J = 7.0 Hz, 1H), 5.66 (d, J = 10.1 Hz, 1H), 4.80 (d, J = 10.4 Hz, 1H), 3.20
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(t, J=10.2 Hz, 1H), 2.15 (5, 3H); $*C NMR (100 MHz, d-DMSO) & ppm: 157.7, 140.9,
140.6, 140.5, 136.8, 135.5, 129.3, 128.0, 126.8, 125.9, 125.7, 125.5, 125.0, 122.3, 122.1,
121.8, 121.5, 121.3, 119.5, 118.2, 112.4, 112.1, 111.5, 64.3, 58.1, 53.6, 21.1; HRMS
(ESI) Calcd. For CaiHasNsS [M+H]* 472.1842, found 472.1845.

(2R, 3S,4S)-4-(1H-indol-3-yl)-2-(4-methoxyphenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3fa:
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White solid, M.p.: 261-262 <C; yield: 55%; [0]?°0 = +55 (¢ 0.34, CH.Cly); HPLC
(Chiralpak ID, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;= 12.50
min (minor), t2 = 17.62 min (major), ee = 99%; *H NMR (400 M, d6-DMSO) & ppm:
10.66 (s, 1H), 7.47-7.42 (m, 1H), 7.23-7.14 (m, 3H), 7.10-7.01 (m, 6H), 6.88-6.78 (m,
6H), 6.61-6.59 (m, 2H), 5.67 (d, J = 10.0 Hz, 1H), 4.87 (d, J = 10.3 Hz, 1H), 3.71 (s,
3H), 3.19 (t, J = 10.1 Hz, 1H); *C NMR (100 MHz, ds-DMSO) & ppm: 158.3, 156.0,
143.1,140.7, 140.4, 137.8, 131.3,130.0, 129.4, 128.6, 128.0, 127.1, 125.7, 124.5, 122.4,
122.3, 122.1, 119.4, 118.9, 112.3, 111.5, 109.9, 95.6, 64.1, 58.2, 55.6, 53.9; HRMS
(ESI) Calcd. For Cs1H2sN3OS [M+H]" 488.1791, found 488.1789.

(2R,3S,4S)-4-(1H-indol-3-yl)-3-phenyl-2-(m-tolyl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ga:
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White solid, M.p.: 137-138 <C; yield: 52%; [a]*%> = +58 (c 0.23, CH.Cl2); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 18.74
min (minor), t2 = 21.28 min (major), ee = 98%; *H NMR (400 M, d-DMSO) & ppm:
10.85 (s, 1H), 7.46-7.43 (m, 1H), 7.34-7.26 (m, 2H), 7.15-7.01 (m, 7H), 7.00-6.81 (m,
6H), 6.80-6.74 (m, 2H), 6.59 (d, J = 7.2 Hz, 1H), 5.70 (d, J = 10.0 Hz, 1H), 4.82 (d, J
=10.2 Hz, 1H), 3.15 (t, J = 10.1 Hz, 1H), 2.11 (s, 3H); 3C NMR (100 MHz, de-DMSO)
o ppm: 157.7, 143.7, 140.6, 140.5, 136.8, 129.2, 128.6, 128.3, 127.7, 127.3, 126.8,
125.9,125.7,125.5,125.3,125.0,122.2,122.1,121.8, 121.5,121.3,119.5,118.2, 112 4,
112.0, 1115, 64.6, 58.0, 53.4, 21.4; HRMS (ESI) Calcd. For CsiH2N3S [M+H]"
472.1842, found 472.1843.

(2R, 3S,4S)-2-(3-chlorophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ha:
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White solid, M.p.: 152-153 <T; yield: 72%; [0]?°% = +58 (¢ 0.23, CH:Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 23.34
min (major), t2 = 27.44 min (minor), ee = >99%; *H NMR (400 M, ds-DMSO) & ppm:
10.89 (s, 1H), 7.51-7.43 (m, 1H), 7.38-7.23 (m, 4H), 7.18-6.98 (m, 7H), 6.93-6.78 (m,
5H), 6.54 (d, J = 6.7 Hz, 1H), 5.69 (d, J = 10.1 Hz, 1H), 4.87 (d, J = 10.3 Hz, 1H), 3.20
(t, J=10.2 Hz, 1H); **C NMR (100 MHz, ds-DMSO0) & ppm: 158.3, 146.4, 140.5, 140.2,
136.8,132.7,129.7,129.2,128.5, 127.9, 127.0, 126.8, 126.7, 125.7, 125.6, 125.1, 122.2,
122.2,121.9, 1215, 119.6, 118.2, 112.4, 112.1, 111.4, 64.2, 57.9, 53.5; HRMS (ESI)
Calcd. For C3oH23CIN3S [M+H]* 492.1296, found 492.1299.

(2R, 38S,4S)-4-(1H-indol-3-yl)-3-phenyl-2-(o-tolyl)-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-

a]pyrimidine 3ia:
e
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White solid, M.p.: 178-179 <T; yield: 62%; [a]*%> = +20 (c 0.12, CH,Clz); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 20.25
min (major), t; = 27.04 min (minor), ee = 94%; *H NMR (400 M, dg-DMSO) & ppm:
10.86 (s, 1H), 7.85-7.67 (m, 1H), 7.53-7.43 (m, 1H), 7.38-7.21 (m, 3H), 7.20-7.04 (m,
2H), 7.02-6.72 (m, 9H), 6.64-6.62 (m, 2H), 5.66 (d, J = 10.2 Hz, 1H), 4.86 (d, J = 10.4
Hz, 1H), 3.53 (t, J = 10.4 Hz, 1H), 0.95 (s, 3H); *C NMR (100 MHz, ds-DMSO) §
ppm: 158.2, 142.9, 140.5, 139.2, 137.5, 136.8, 131.3, 129.9, 129.7, 128.1, 127.8, 126.7,
125.6, 125.3, 122.3, 122.3, 122.0, 121.7, 119.7, 118.0, 112.5, 112.3, 111.1, 64.2, 58.5,
47.8, 19.0; HRMS (ESI) Calcd. For CaiH2sNsS [M+H]* 472.1842, found 472.1845.

(2R, 3S,4S)-2-(2-chlorophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ja:
(oY

= Ph
By Ny,

3ja cI
White solid, M.p.: 182-183 <TC; vield: 72%; [0]%b = +20 (¢ 0.1, CH:Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 19.45
min (major), t2 = 26.79 min (minor), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.83 (s, 1H), 7.45-7.39 (m, 1H), 7.35-7.24 (m, 2H), 7.14-7.04 (m, 7H), 7.02-6.96 (m,
2H), 6.92-6.78 (m, 5H), 6.56 (d, J = 7.4 Hz, 1H), 5.72 (d, J = 10.0 Hz, 1H), 4.87 (d, J
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= 10.3 Hz, 1H), 3.19 (t, J = 10.1 Hz, 1H); 3C NMR (100 MHz, ds-DMSO) & ppm:
158.2, 143.0, 140.5, 140.3, 136.9, 131.2, 129.9, 129.3, 128.5, 127.9, 127.0, 125.8, 125.6,
125.0, 122.3, 122.2, 121.9, 121.6, 119.6, 118.2, 112.5, 112.1, 111.4, 64.0, 58.0, 53.6;
HRMS (ESI) Calcd. For CaoHasCIN3S [M+H]* 492.1296, found 492.1301.

(2R, 38,4S5)-2-(2-bromophenyl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3Kka:
(oY

= Ph
Byl

3ka Br
White solid, M.p.: 186-187 <C; yield: 70%; [0]%°0 = +116 (c 0.24, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A =254 nm), t;= 12.10
min (major), tz = 16.53 min (minor), ee = 98%; *H NMR (400 M, ds-DMSO) § ppm:
10.83 (s, 1H), 7.46-7.37 (m, 3H), 7.34-7.11 (m, 3H), 7.05-6.82 (m, 11H), 6.80-6.59 (m,
1H), 5.82 (d, J = 7.4 Hz, 1H), 5.28 (d, J = 4.6 Hz, 1H), 3.54 (s, 1H); *3C NMR (100
MHz, ds-DMSO) & ppm: 158.1, 142.5, 140.5, 139.8, 136.8, 132.2, 130.3, 129.2, 128.9,
128.3,127.8,127.0, 125.6, 125.0, 123.6, 122.2,122.2,121.9, 121.5,119.5, 118.3, 112.3,
111.9,111.5,63.1,57.5,51.9; HRMS (ESI) Calcd. For C3oH23BrNsS [M+H]* 536.0791,
found 536.0794.

(2R, 3S,4S)-2-(benzo[d][1,3]dioxol-5-yl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3la:

Q5

White solid, M.p.: 204-205 <T; yield: 70%; [a]*%> = +98 (c 0.32, CH.Cly); HPLC
(Chiralpak ID, i-propanol/hexane = 8/92, flow rate 1.0 mL/min, A =254 nm), t;= 15.43
min (minor), t, = 17.06 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.81 (s, 1H), 7.45-7.39 (m, 1H), 7.35-7.21 (m, 2H), 7.08-6.95 (m, 5H), 6.92-6.76 (m,
5H), 6.61-6.46 (m, 4H), 5.86 (s, 2H), 5.66 (d, J = 10.0 Hz, 1H), 4.77 (d, J = 10.3 Hz,
1H), 3.19 (t, J = 10.2 Hz, 1H); *C NMR (100 MHz, de-DMSO) & ppm: 157.6, 147.0,
145.8, 140.6, 140.5, 138.0, 136.8, 129.2, 128.3, 126.8, 125.7, 125.5, 125.0, 122.2, 122.1,
121.8,121.5,121.3,119.5, 118.3, 112.4, 112.0, 111.5, 108.3, 107.7, 101.0, 64.3, 58.0,
53.6; HRMS (ESI) Calcd. For C31H22N30,S [M+H]" 502.1584, found 502.1585.

(2R, 3S,45)-4-(1H-indol-3-yl)-2-(naphthalen-1-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ma:
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White solid, M.p.: 215-216 <C; yield: 68%; [a]*’p = +100 (¢ 0.31, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A =254 nm), t;= 20.43
min (major), t; = 23.18 min (minor), ee = 99%; *H NMR (400 M, de-DMSO) & ppm:
10.86 (s, 1H), 7.57-7.21 (m, 4H), 7.17-7.00 (m, 11H), 6.97-6.79 (m, 5H), 6.61 (d, J =
7.3 Hz, 1H), 5.73 (d, J = 10.0 Hz, 1H), 4.89 (d, J = 10.3 Hz, 1H), 3.27 (t, J = 10.2 Hz,
1H); 13C NMR (100 MHz, ds-DMSO) & ppm: 158.9, 143.8, 142.3, 141.1, 137.5, 132.4,
132.0, 131.2,130.6, 130.6, 129.2, 128.7, 126.5, 126.3, 125.7,122.9, 122.9, 122.6, 122.5,

122.3, 120.3, 118.8, 113.1, 112.8, 111.7, 64.5, 58.2, 54.1; HRMS (ESI) Calcd. For
Csa4H26N3S [M+H]" 508.1842, found 508.1841.

(2R, 3R,4S)-4-(1H-indol-3-yl)-3-phenyl-2-(thiophen-2-yl)-3,4-dihydro-2H-benzo[4,5Jthiazolo[3,2-

a]pyrimidine 3na:
HN:§ >
Ph
N s
3na

White solid, M.p.: 144-145 <C; yield: 70%; [a]*’%> = +67 (c 0.25, CH.Cl2); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 28.64
min (minor), t2 = 30.18 min (major), ee = 97%; H NMR (400 M, ds-DMSO) & ppm:
10.83 (s, 1H), 7.45-7.32 (m, 1H), 7.26-7.18 (m, 3H), 7.15-7.02 (m, 3H), 7.00-6.78 (m,
7H), 6.66-6.64 (m, 1H), 6.55 (d, J = 7.6 Hz, 1H), 6.22 (d, J = 3.3 Hz, 1H), 5.69 (d, J =
10.0 Hz, 1H), 5.21 (d, J = 10.2 Hz, 1H), 3.17 (t, J = 10.1 Hz, 1H); 3C NMR (100 MHz,
de-DMSO) 6 ppm: 158.0, 148.2, 140.6, 140.4, 136.8, 129.3, 128.5, 127.2, 126.5, 125.7,
125.6,125.0,124.4,124.3,122.2,122.2,122.0,121.5,119.5,118.1,112.4,112.2,111.2,
60.4, 58.0, 54.0; HRMS (ESI) Calcd. For CzsH2oN3S, [M+H]" 464.1250, found
464.1254.

(2R,3R,45)-2-(furan-2-yl)-4-(1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[ 3,2-

a]pyrimidine 3oa:
HN:§ >
~
v, 0
Q; =)
3o0a

White solid, M.p.: 162-163 <T; yield: 73%; [a]*%> = +73 (c 0.23, CH.Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1=24.71
min (major), t; = 27.35 min (minor), ee = 91%; *H NMR (400 M, dg-DMSO) & ppm:
10.90 (s, 1H), 7.40-7.28 (m, 3H), 7.10-6.92 (m, 11H), 6.81-6.73 (m, 3H), 5.74 (d, J =
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10.2 Hz, 1H), 4.82 (d, J = 10.4 Hz, 1H), 3.24 (t, J = 10.3 Hz, 1H); 3C NMR (100 MHz,
ds-DMSO) & ppm: 157.8, 155.9, 141.8, 140.6, 140.4, 136.8, 128.8, 128.4, 127.0, 125.6,
125.6,125.0, 122.2, 122.2, 121.9, 121.6, 119.5, 118.2, 112.4, 112.0, 111.3, 110.3, 106.8,
58.6, 57.7, 49.8; HRMS (ESI) Calcd. For CasHzoNsOS [M+H]* 448.1478, found
448.1478.

(2R, 38,4S5)-8-fluoro-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[ 3,2-
a]pyrimidine 3pa:

White solid, M.p.: 136-137 <C; yield: 82%; [0]%%0 = +116 (c 0.27, CH2Cl,); HPLC
(Chiralpak IE, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A =254 nm), t;=7.19
min (major), t2 = 9.89 min (minor), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.84 (s, 1H), 7.38-7.29 (m, 1H), 7.19-7.15 (m, 1H), 7.12-6.88 (m, 10H), 6.79-6.57 (m,
5H), 6.45 (d, J = 7.2 Hz, 1H), 5.63 (d, J = 10.0 Hz, 1H), 4.79 (d, J = 10.2 Hz, 1H), 3.08
(t, J = 10.0 Hz, 1H); 3C NMR (100 MHz, ds-DMS0) & ppm: 159.0 (d, J = 233.2 Hz),
158.0, 142.8, 140.3, 140.1, 136.7, 136.6, 131.1, 129.8, 129.2, 128.4, 127.8, 127.0, 126.3,
125.6,122.2,122.1,122.0,121.8,119.1, 111.8 (d, J = 35.9 Hz), 108.1 (d, J = 24.2 Hz),
98.5, 98.2, 63.8, 57.7, 53.6; °F NMR (376 MHz, ds-DMSO) & ppm: -122.4; HRMS
(ESI) Calcd. For C3oH23FN3S [M+H]* 476.1591, found 476.1593.

(2R, 38,4S5)-8-chloro-4-(1H-indol-3-yl1)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-
a]pyrimidine 3qa:

White solid, M.p.: 195-196 <T; yield: 82%; [a]*’%> = +84 (c 0.25, CH.Clz); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 20.66
min (major), t; = 23.83 min (minor), ee = 98%; *H NMR (400 M, dg-DMSO) & ppm:
10.87 (s, 1H), 7.70-7.53 (m, 1H), 7.37-7.20 (m, 2H), 7.10-6.90 (m, 11H), 6.84-6.82 (m,
3H), 6.51 (d, J =8.2 Hz, 1H), 5.70 (d, J = 10.1 Hz, 1H), 4.85 (d, J = 10.4 Hz, 1H), 3.20
(t,J=10.2 Hz, 1H); *C NMR (100 MHz, ds-DMSO) & ppm: 158.0, 142.8, 140.3, 140.1,
137.1,131.2,129.9,129.2,128.5,127.9, 127.1, 126.8, 126.4, 125.6, 123.9, 122.3, 122.2,
122.0, 119.9, 119.5, 112.0, 112.0, 111.8, 63.9, 57.5, 53.7; HRMS (ESI) Calcd. For
CaoH23CIN3S [M+H]" 492.1296, found 492.1299.

(2R, 3S,4S)-8-bromo-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[ 4,5 thiazolo[ 3,2-

a]pyrimidine 3ra:
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HN
=
= Ph
Tag ot
Br )QN Ph
S
3ra

White solid, M.p.: 172-173 <T; yield: 83%; [0]?% = +49 (¢ 0.32, CH:Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/92, flow rate 1.0 mL/min, A =254 nm), t1= 22.24
min (major), tz = 28.70 min (minor), ee = 98%; *H NMR (400 M, de-DMSO) & ppm:
10.87 (s, 1H), 7.70-7.60 (m, 1H), 7.35-7.18 (m, 2H), 7.08-6.90 (m, 12H), 6.82 (s, 2H),
6.46 (d, J=9.2 Hz, 1H), 5.70 (d, J = 10.1 Hz, 1H), 4.85 (d, J = 10.4 Hz, 1H), 3.20 (t, J
=10.2 Hz, 1H); **C NMR (100 MHz, ds-DMSO) & ppm: 157.9, 140.5, 140.4, 140.1,
140.1, 136.8, 129.8, 129.7,129.2, 128.4, 126.9, 125.8, 125.5, 125.0, 122.2, 122.2, 121.8,
1215, 119.5, 118.2, 114.7, 114.5, 112.4, 112.1, 111.4, 63.9, 57.9, 53.8; HRMS (ESI)
Calcd. For C3oH23BrNsS [M+H]* 536.0791, found 536.0795.

(2R, 3S,4S)-4-(1H-indol-3-yl)-8-methyl-2,3-diphenyl-3,4-dihydro-2H-benzo[ 4,5 |thiazolo[ 3,2-

a]pyrimidine 3sa:
vy
~
M /Q»N/\g’Ph
R D
AN
3sa

White solid, M.p.: 158-159 <TC; yield: 72%; [0]%°0 = +104 (c 0.25, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 26.40
min (minor), t2 = 29.47 min (major), ee = 98%; H NMR (400 M, ds-DMSO) & ppm:
10.81 (s, 1H), 7.32-7.23 (m, 3H), 7.10-6.97 (m, 9H), 6.94-6.81 (m, 4H), 6.59 (d, J=7.6
Hz, 1H), 6.45 (d, J = 8.2 Hz, 1H), 5.66 (d, J = 10.1 Hz, 1H), 4.82 (d, J = 10.3 Hz, 1H),
3.21 (t, J =10.2 Hz, 1H), 2.13 (s, 3H); *C NMR (100 MHz, d-DMS0O) & ppm: 158.0,
143.8, 140.6, 138.4, 136.8, 131.0, 129.2, 128.3, 128.1, 127.9, 126.8, 126.7, 126.1, 125.8,
125.0, 122.4, 122.2, 121.5, 119.5, 118.2, 112.4, 111.9, 111.5, 64.6, 58.1, 53.6, 20.8;
HRMS (ESI) Calcd. For C31H26NsS [M+H]* 472.1842, found 472.1845.

(2R, 3S,4S)-8-ethyl-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-
a]pyrimidine 3ta:

3ta
White solid, M.p.: 182-183 <TC; yield: 80%; [0]%% = +121 (c 0.32, CH2Cl,); HPLC
(Chiralpak IE, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 13.94
min (minor), t; = 15.93 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.81 (s, 1H), 7.32-7.21 (m, 2H), 7.09-6.97 (m, 10H), 6.94-6.80 (m, 4H), 6.45-6.34 (m,
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2H), 5.63 (d, J = 10.0 Hz, 1H), 4.80 (d, J = 10.4 Hz, 1H), 3.86-3.81 (m, 2H), 3.20 (t, J
=10.2 Hz, 1H), 1.21 (t, J = 7.0 Hz, 3H); 3C NMR (100 MHz, ds-DMSO) & ppm: 158.3,
154.0, 143.8, 140.5, 136.8, 134.4, 129.2, 128.3, 128.1, 127.9, 126.8, 126.7, 125.8, 125.0,
123.4, 121.5, 119.5, 118.3, 112.6, 112.4, 111.9, 111.5, 108.5, 64.6, 63.8, 58.1, 53.6,
15.1; HRMS (ESI) Calcd. For CazH2sNsS [M+H]* 486.1998, found 486.1997.

(2R, 38,4S5)-4-(1H-indol-3-yl)-8-methoxy-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-

a]pyrimidine 3ua:
(oY
~
M O/Q N/\g" Ph
o _
AN
3ua

White solid, M.p.: 155-156 <C; yield: 72%; [0]%%0 = +115 (c 0.22, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 31.99
min (minor), t2 = 34.79 min (major), ee = 99%; *H NMR (400 M, ds-DMSO) § ppm:
10.80 (s, 1H), 7.33-7.29 (m, 1H), 7.26-7.22 (m, 1H), 7.12-6.99 (m, 10H), 6.97-6.89 (m,
2H), 6.81 (d, J = 6.0 Hz, 2H), 6.47-6.37 (m, 2H), 5.64 (d, J = 10.0 Hz, 1H), 4.81 (d, J
=10.4 Hz, 1H), 3.60 (s, 3H), 3.19 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, de-DMSO)
d ppm: 158.0, 154.7, 143.9, 140.6, 136.8, 134.6, 129.2, 128.3,128.1, 127.9,126.8, 126.7,
125.8,125.1,123.4,121.5,119.5,118.5,113.3,112.5,112.4,111.6,111.3, 108.1, 106.0,
64.7, 58.1, 55.8, 53.6; HRMS (ESI) Calcd. For C31H26N30S [M+H]* 488.1791, found
488.1796.

(2R, 38,4S)-7-chloro-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[3,2-

a]pyrimidine 3va:
HI\EQ
% Ph
"
A=y P
s
3va

White solid, M.p.: 178-179 <T; yield: 80%; [a]*’%> = +87 (c 0.22, CH.Clz); HPLC
(Chiralpak IE, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, A =254 nm), t;= 4.13
min (major), t2 = 4.64 min (minor), ee = 98%; H NMR (400 M, ds-DMSO) § ppm:
10.88 (s, 1H), 7.66-7.54 (m, 1H), 7.35-7.21 (m, 2H), 7.10-6.99 (m, 9H), 6.96-6.83 (m,
5H), 6.51 (d, J =8.2 Hz, 1H), 5.70 (d, J = 10.1 Hz, 1H), 4.85 (d, J = 10.4 Hz, 1H), 3.21
(t,J=10.3 Hz, 1H); *C NMR (100 MHz, ds-DMSO) & ppm: 158.1, 143.0, 142.5, 140.3,
136.7,131.6,131.3,130.4,129.9, 128.5, 128.0, 125.8, 125.5, 124.9, 122.2,122.1, 121.9,
121.7,121.6, 119.6, 118.1, 112.4, 112.1, 111.0, 63.7, 57.5, 53.3; HRMS (ESI) Calcd.
For C3oH23CIN3S [M+H]* 492.1296, found 492.1301.

Cl

(2R, 3S,4S)-7-bromo-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5thiazolo[ 3,2-
a]pyrimidine 3wa:
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HN
=
= Ph
D
A=y PR
S
3wa

White solid, M.p.: 180-181 <T; yield: 72%; [0]?%> = +68 (¢ 0.22, CH:Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;= 9.13
min (minor), t2 = 9.82 min (major), ee = >99%; 'H NMR (400 M, de-DMSO) & ppm:
10.86 (s, 1H), 7.44-7.42 (m, 1H), 7.33-7.26 (m, 3H), 7.12-6.88 (m, 9H), 6.85-6.77 (m,
2H), 6.53 (d, J = 7.6 Hz, 1H), 6.13-6.11 (m, 1H), 5.92 (d, J = 3.0 Hz, 1H), 5.00 (d, J =
10.2 Hz, 1H), 3.51 (t, J = 10.0 Hz, 1H); *C NMR (100 MHz, ds-DMSO) § ppm: 157.9,
142.6,140.1,139.9, 135.0, 131.0, 129.8, 129.2, 128.4, 127.8,127.2, 127.0, 126.1, 125.5,
123.9, 122.2,122.1,121.9, 121.5, 117.3, 113.8, 111.9, 111.4, 63.8, 57.3, 53.7; HRMS
(ESI) Calcd. For C3oH23BrNsS [M+H]" 536.0791, found 536.0793.

Br.

(2R, 38,4S)-6-fluoro-4-(1H-indol-3-yl)-2,3-diphenyl-3,4-dihydro-2H-benzo[4,5]thiazolo[ 3,2-

a]pyrimidine 3xa:
o2
FY o
O S
AN
3xa

White solid, M.p.: 145-146 <T; yield: 62%; [a]*%> = +45 (c 0.12, CH,Cly); HPLC
(Chiralpak 1D, i-propanol/hexane = 15/85, flow rate 1.0 mL/min, A =254 nm), t1= 10.12
(major), t2 = 13.35 min (minor), ee = 71%; *H NMR (400 M, ds-DMSO) & ppm: 10.82
(s, 1H), 7.50-7.23 (m, 1H), 7.17-7.08 (m, 1H), 7.04-6.87 (m, 9H), 6.78-6.53 (m, 6H),
6.44 (d, J=7.2 Hz, 1H), 5.62 (d, J = 10.0 Hz, 1H), 4.78 (d, J = 10.2 Hz, 1H), 3.07 (t, J
=10.0 Hz, 1H); **C NMR (100 MHz, ds-DMSO) & ppm: 158.9 (d, J = 233.1 Hz), 157.9,
142.6, 140.2, 140.0, 136.6, 136.5, 131.0, 129.7, 129.0, 128.3, 127.7, 126.9, 126.2, 125.5,
122.1,122.0,121.8,121.7,119.0, 118.9, 111.7 (d, J = 35.9 Hz), 107.9 (d, J = 24.1 Hz),
98.4, 98.1, 63.7, 57.6, 53.5; F NMR (376 MHz, ds-DMSO) & ppm: -122.5; HRMS
(ESI) Calcd. For C3oH23FN3S [M+H]" 476.1591, found 476.1595.

(2R, 3S,45)-2,3-bis(4-chlorophenyl)-4-(1H-indol-3-yl)-3,4-dihydro-2H-benzo[4,5]thiazolo[ 3,2-

a]pyrimidine 3cb:
S
< 2 N Ty
S);N ©\C|

3cb
White solid, M.p.: 168-169 <C; yield: 78%; [0]*°p = +80 (c 0.23, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 15.29
min (minor), t, = 17.06 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.88 (s, 1H), 7.47-7.42 (m, 1H), 7.36-7.21 (m, 2H), 7.17-6.98 (m, 8H), 6.93-6.77 (m,
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5H), 6.54 (d, J = 7.3 Hz, 1H), 5.69 (d, J = 10.1 Hz, 1H), 4.87 (d, J = 10.4 Hz, 1H), 3.21
(t, J=10.2 Hz, 1H); *C NMR (100 MHz, ds-DMSO) 5 ppm: 158.2, 142.7, 140.4, 139.3,
136.8, 131.5, 131.3, 131.0, 129.9, 128.4, 128.0, 125.8, 125.6, 124.9, 122.2, 121.9, 121.6,
119.6, 118.1, 112.5, 112.1, 111.1, 63.8, 57.8, 53.1; HRMS (ESI) Calcd. For
CaoH22C1aNsS [M+H]* 526.0906, found 526.0909.

(2R, 38S,4S5)-3-(4-bromophenyl)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cc:

’ @;@ Br
-0
3cc

White solid, M.p.: 195-196 <TC; yield: 74%; [0]%°0 = +157 (c 0.22, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 16.88
min (minor), t2 = 18.81 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) & ppm:
10.91 (s, 1H), 7.48-7.46 (m, 1H), 7.34-7.29 (m, 4H), 7.27-7.12 (m, 2H), 7.10-7.01 (m,
4H), 6.96-6.81 (m, 5H), 6.57 (d, J = 7.2 Hz, 1H), 5.72 (d, J = 10.1 Hz, 1H), 4.91 (d, J
=10.3 Hz, 1H), 3.23 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, de-DMSO) & ppm:
158.1, 142.7,140.4, 139.8, 136.8, 131.4, 131.3,129.9, 128.1, 125.9, 125.6, 122.2, 121.9,
121.6, 120.1, 119.6, 118.1, 112.5, 112.1, 111.1, 63.7, 57.8, 53.1; HRMS (ESI) Calcd.
For C3oH22BrCINsS [M+H]* 570.0401, found 570.0402.

(2R, 38S,4S)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3-(p-tolyl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cd:

’ @;@ e
L O
3cd

White solid, M.p.: 146-147 <C; yield: 64%; [0]°0 = +107 (c 0.24, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 15.02
min (minor), t2 = 20.43 min (major), ee = 99%; H NMR (400 M, de-DMSO) & ppm:
10.86 (s, 1H), 7.48-7.46 (m, 1H), 7.39-7.23 (m, 2H), 7.19-7.00 (m, 6H), 6.96-6.76 (m,
7H), 6.61 (d, J =7.3 Hz, 1H), 5.69 (d, J = 10.0 Hz, 1H), 4.87 (d, J = 10.3 Hz, 1H), 3.21
(t,J=10.1Hz, 1H), 2.18 (s, 3H); *C NMR (100 MHz, ds-DMS0Q) & ppm: 158.1, 143.0,
140.5,137.2,136.8,135.8,131.1,129.9, 129.1, 129.0, 127.9, 125.9, 125.6, 124.9, 122.2,
122.2,121.9, 121.5, 119.5, 118.2, 112.4, 112.1, 111.3, 63.9, 58.1, 52.9, 21.1; HRMS
(ESI) Calcd. For C31H25CIN3S [M+H]" 506.1452, found 506.1450.

(2R, 3S,45)-3-(4-(tert-butyl)phenyl)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ce:
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)
O
3ce

White solid, M.p.: 189-190 <TC; yield: 75%; [a]?*°> = -18 (¢ 0.1, CH.Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 10.68
min (minor), t = 13.27 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) & ppm:
10.83 (s, 1H), 7.46-7.44 (m, 1H), 7.28-7.21 (m, 2H), 7.11-6.96 (m, 7H), 6.93-6.81 (m,
6H), 6.58 (d, J = 7.3 Hz, 1H), 5.68 (d, J = 9.4 Hz, 1H), 4.84 (d, J = 9.7 Hz, 1H), 3.23
(t, J=9.6 Hz, 1H), 1.17 (s, 9H); *3C NMR (100 MHz, de-DMSO) & ppm: 158.4, 149.2,
142.8,140.4,137.3,136.8,131.1, 129.8, 128.8, 127.8, 125.7,125.2, 124.9, 122.2, 122.0,
1215, 1195, 118.2, 112.3, 112.1, 111.5, 63.7, 57.8, 52.6, 34.5, 31.5; HRMS (ESI)
Calcd. For CasH31CIN3S [M+H]* 548.1922, found 548.1917.

(2R, 3S,4S)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3-(4-(trifluoromethyl)phenyl)-3,4-dihydro-2H-

benzo[4,5]thiazolo[3,2-a]pyrimidine 3cf:
w6
QL)
SN
3cf

White solid, M.p.: 168-169 <C; yield: 74%; [0]%°0 = +117 (c 0.25, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1=11.75
min (minor), t, = 17.72 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
10.86 (s, 1H), 7.42-7.36 (m, 3H), 7.32-7.22 (m, 2H), 7.12-6.97 (m, 8H), 6.91-6.76 (m,
3H), 6.54 (d, J =7.2 Hz, 1H), 5.74 (d, J = 10.1 Hz, 1H), 4.87 (d, J = 10.3 Hz, 1H), 3.31
(t, J=10.2 Hz, 1H); 3C NMR (100 MHz, d¢-DMSO0) & ppm: 158.7, 145.0, 142.2, 140.2,
136.8,131.4,130.1, 129.8, 128.1, 127.6 (q, J = 31.7 Hz), 126.0, 125.8 (q, J = 15.4 Hz),
125.2, 124.8, 123.2, 122.2, 120.9 (q, J = 246.7 Hz), 118.1, 112.5, 112.2, 110.9, 63.6,
57.7, 53.5; I°F NMR (376 MHz, ds-DMSO) & ppm: -60.8; HRMS (ESI) Calcd. For
Ca1H22F3N3S [M+H]* 560.1170, found 560.1173.

(2R, 3S,45)-3-(3-bromophenyl)-2-(4-chlorophenyl)-4-(1H-indol-3-y1)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cg:

ra Y
- h{QB
L0

White solid, M.p.: 162-163 <T; vield: 81%; [0]*°o = +85 (c 0.32, CH:Cl); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 12.83
min (minor), t2 = 20.45 min (major), ee = 99%; H NMR (400 M, de-DMSO) & ppm:

Cl
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10.93 (s, 1H), 7.51-7.41 (m, 1H), 7.39-7.20 (m, 6H), 7.12-7.09 (m, 3H), 7.05-6.93 (m,
3H), 6.90-6.81 (m, 3H), 6.59 (d, J = 6.9 Hz, 1H), 5.78 (d, J = 10.1 Hz, 1H), 4.91 (d, J
= 10.2 Hz, 1H), 3.25 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, ds-DMSO) & ppm:
158.2, 143.1, 142.6, 140.4, 136.8, 131.7, 131.3, 130.5, 129.9, 129.9, 128.5, 128.0, 125.8,
125.6,125.0, 122.2, 122.2, 122.0, 121.8, 121.6, 119.6, 118.1, 112.5, 112.1, 111.0, 63.8,
57.5, 53.4; HRMS (ESI) Calcd. For CaoH22BrCINsS [M+H]* 570.0401, found 570.0401.

(2R, 38,4S5)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3-(m-tolyl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ch:

\;\p\Me
-

White solid, M.p.:137-138 <C; yield: 77%; [0]®°o = +127 (c 0.26, CH.Cl); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 23.49
min (minor), t2 = 28.43 min (major), ee = 98%; *H NMR (400 M, ds-DMSO) § ppm:
10.84 (s, 1H), 7.45-7.43 (m, 1H), 7.33-7.25 (m, 2H), 7.14-7.03 (m, 2H), 7.01-6.97 (m,
4H), 6.94-6.89 (m, 2H), 6.86-6,73 (m, 4H), 6.59 (d, J = 7.0 Hz, 1H), 5.70 (d, J = 9.9
Hz, 1H), 4.82 (d, J = 10.1 Hz, 1H), 3.17 (t, J = 10.0 Hz, 1H), 2.10 (s, 3H); **C NMR
(100 MHz, ds-DMSO) 8 ppm: 158.2, 142.9, 140.2, 137.3, 136.8, 131.1, 129.9, 129.7,
128.3,127.8,127.7,126.4,125.8, 125.6, 125.0, 122.2, 122.2,121.9,121.5, 119.5, 118.2,
112.4, 112.1, 111.4, 64.0, 57.9, 53.3, 21.4; HRMS (ESI) Calcd. For C31H25CINsS
[M+H]* 506.1452, found 506.1452.

Cl

(2R, 38S,4S)-2-(4-chlorophenyl)-4-(1H-indol-3-yl)-3-(o-tolyl)-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ci:

e o ¥
3ci

White solid, M.p.: 132-133 <C; yield: 64%; [0]° = +109 (c 0.23, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 22.74
min (minor), t2 = 24.95 min (major), ee = 95%; *H NMR (400 M, d-DMSO) & ppm:
10.87 (s, 1H), 7.77-7.68 (m, 1H), 7.62-7.43 (m, 1H), 7.41-7.21 (m, 3H), 7.17-7.05 (m,
2H), 7.03-6.81 (m, 8H), 6.64 (d, J = 7.6 Hz, 1H), 5.67 (d, J = 10.2 Hz, 1H), 4.87 (d, J
=10.5Hz, 1H), 3.54 (t, J = 10.4 Hz, 1H), 0.96 (s, 3H); 3C NMR (100 MHz, de-DMSO)
o ppm: 158.2, 147.8, 140.4, 139.1, 137.4, 136.7, 131.2, 129.8, 129.6, 128.0, 127.7,
126.6, 125.5,125.2,122.2,122.2,121.9, 121.6,119.7,118.0, 112.4, 112.2, 111.0, 64.1,
58.4, 47.7, 18.9; HRMS (ESI) Calcd. For CsiH2sCIN3S [M+H]* 506.1452, found
506.1455.
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(2R, 38,4S)-4-(4-chloro-1H-indol-3-yl)-2-(4-chlorophenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cj:
e

Cl
- Ph
N
Rsolvn
3cj
White solid, M.p.: 168-169 <T; yield: 75%; [0]?% = +40 (c 0.12, CH:Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;= 12.14
min (major), t2 = 16.17 min (minor), ee = >99%; *H NMR (400 M, d-DMSO) § ppm:
10.83 (s, 1H), 7.77-7.45 (m, 1H), 7.31-7.23 (m, 2H), 7.14-6.98 (m, 8H), 6.95-6.91 (m,
3H), 6.88-6.78 (m, 2H), 6.42 (d, J = 8.2 Hz, 1H), 5.66 (d, J = 10.1 Hz, 1H), 4.81 (d, J
=10.4 Hz, 1H), 3.17 (t, J = 10.2 Hz, 1H); 3C NMR (100 MHz, de-DMSOQ) & ppm:
157.7,142.5, 140.0, 139.8, 134.9, 130.9, 129.7, 129.0, 128.2, 127.6, 127.1, 126.8, 126.0,

125.4,123.7, 122.1, 121.9, 121.8, 121.3, 117.2, 113.6, 111.7, 111.3, 63.7, 57.2, 53.5;
HRMS (ESI) Calcd. For C30H22CI2N3S [M+H]* 526.0906, found 526.0906.

(2R, 38S,4S)-4-(5-chloro-1H-indol-3-yl)-2-(4-chlorophenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ck:

H@m
Rsolvn

3ck

White solid, M.p.: 177-178 <TC; yield: 76%; [0]%b = +97 (¢ 0.1, CH:Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t1=12.51
min (minor), t, = 14.36 min (major), ee = 98%; H NMR (400 M, d-DMSO) & ppm:
11.07 (s, 1H), 7.51-7.41 (m, 1H), 7.31-7.17 (m, 2H), 7.14-7.04 (m, 8H), 6.99-6.97 (m,
1H), 6.91-6.80 (m, 4H), 6.46 (d, J = 6.8 Hz, 1H), 5.73 (d, J = 10.0 Hz, 1H), 4.87 (d, J
=10.2 Hz, 1H), 3.11 (t, J = 10.0 Hz, 1H); 3C NMR (100 MHz, de-DMSO) & ppm:
158.0, 142.7,140.2, 140.0, 135.1, 131.2, 129.9, 129.3, 128.5, 127.9, 127.3, 127.1, 126.2,
125.6, 124.0, 122.3, 122.2, 122.0, 121.6, 117.4, 113.9, 112.0, 111.5, 63.9, 57.4, 53.8;
HRMS (ESI) Calcd. For C30H22CI2N3S [M+H]* 526.0906, found 526.0909.

(2R, 3S,4S)-2-(4-chlorophenyl)-4-(5-methyl-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cl:

~
S
3cl

White solid, M.p.: 145-146 <C; yield: 64%; [a]®p = +175 (c 0.24, CH,Cly); HPLC
(Chiralpak 1D, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t1= 14.79
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min (minor), t2 = 16.59 min (major), ee = 99%; ‘H NMR (400 M, de-DMSO) & ppm:
10.72 (s, 1H), 7.45-7.43 (m, 1H), 7.15-7.12 (dn, 3H), 7.07-6.99 (m, 6H), 6.89-6.74 (m,
6H), 6.56 (d, J = 7.0 Hz, 1H), 5.67 (d, J = 10.0 Hz, 1H), 4.86 (d, J = 10.2 Hz, 1H), 3.19
(t, J=10.1 Hz, 1H), 2.29 (s, 3H); 3C NMR (100 MHz, de-DMS0) & ppm: 158.2, 142.9,
140.5, 140.3,135.2, 131.2,129.9, 129.2, 128.4, 127.9, 127.8, 127.0, 125.7, 125.5, 125.3,
123.2, 122.2, 121.9, 117.9, 112.1, 112.1, 110.9, 64.0, 58.6, 53.5, 22.0; HRMS (ESI)
Calcd. For C31H25CIN3S [M+H]* 506.1452, found 506.1457.

(2R, 38,4S)-2-(4-chlorophenyl)-4-(6-fluoro-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cm:
F

= Ph
QO
3cm

White solid, M.p.: 177-178 <T; yield: 74%; [a]*%> = +83 (c 0.21, CH.Cl2); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;=21.18
min (minor), t2 = 23.53 min (major), ee = >99%; *H NMR (400 M, d-DMSO) & ppm:
10.92 (s, 1H), 7.47-7.44 (m, 1H), 7.33-7.18 (m, 1H), 7.14-7.02 (m, 8H), 6.97-6.76 (m,
6H), 6.54 (d, J =7.2 Hz, 1H), 5.72 (d, J = 10.0 Hz, 1H), 4.87 (d, J = 10.2 Hz, 1H), 3.17
(t, J = 10.0 Hz, 1H); C NMR (100 MHz, de-DMSO) & ppm: 159.1 (d, J = 233.3 Hz),
158.1, 142.8, 140.4, 140.1, 136.7, 136.6, 131.2, 129.9, 129.2, 128.5, 127.9, 127.0, 126.3,
125.6,122.3,122.2,122.0,119.2, 119.1, 111.8 (d, J = 35.8 Hz), 108.1 (d, J = 24.3 Hz),
98.5, 98.3, 63.8, 57.7, 53.6; °F NMR (376 MHz, ds-DMSO) & ppm: -121. 83; HRMS
(ESI) Calcd. For C3oH22CIFN3S [M+H]*" 510.1202, found 510.1199.

(2R, 38,4S)-4-(6-chloro-1H-indol-3-yl)-2-(4-chlorophenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cn:
of

< Ph
RetloN
3cn

White solid, M.p.: 162-163 <C; yield: 80%; [0]%°0 = +122 (c 0.24, CH:Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t1= 11.35
min (minor), t2 = 12.65 min (major), ee = 99%; H NMR (400 M, de-DMSO) & ppm:
11.00 (s, 1H), 7.46-7.44 (m, 1H), 7.32-7.23 (m, 2H), 7.17-7.08 (m, 2H), 7.06-7.01 (m,
6H), 6.94-6.79 (m, 5H), 6.49 (d, J = 6.7 Hz, 1H), 5.72 (d, J = 10.0 Hz, 1H), 4.87 (d, J
=10.2 Hz, 1H), 3.14 (t, J = 10.1 Hz, 1H); 3C NMR (100 MHz, ds-DMS0O) & ppm:
158.0, 142.8, 140.3, 140.0, 133.5, 131.2, 129.9, 129.2, 128.5, 127.9, 127.1, 125.7, 122.3,
122.2,122.0,121.3, 121.2, 120.7, 117.3, 116.6, 112.9, 112.0, 63.8, 57.6, 53.6; HRMS
(ESI) Calcd. For C3gH22Cl2NsS [M+H]* 526.0906, found 526.0911.
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(2R, 3S,4S5)-4-(6-bromo-1H-indol-3-yl)-2-(4-chlorophenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3co:
Br

oy
= Ph
Qe
3co

White solid, M.p.: 196-197 <C; yield: 80%; [a]*’p = +106 (c 0.28, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;= 11.80
min (minor), t2 = 13.31 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) & ppm:
11.01 (s, 1H), 7.45-7.42 (m, 2H), 7.22-7.10 (m, 1H), 7.12-6.99 (m, 9H), 6.86-6.77 (M,
4H), 6.48 (d, J = 6.7 Hz, 1H), 5.70 (d, J = 10.0 Hz, 1H), 4.84 (d, J = 10.1 Hz, 1H), 3.14
(t, J=10.0 Hz, 1H); *C NMR (100 MHz, d-DMSO) & ppm: 158.1, 142.7, 140.3, 140.0,
137.6,131.2,129.9,129.2,128.5,127.9, 127.1,126.7, 125.6, 124.1, 122.4, 122.2,122.2,
122.1, 119.9, 115.0, 1145, 112.0, 111.9, 63.9, 57.6, 53.6; HRMS (ESI) Calcd. For
C30H22BrCINsS [M+H]* 570.0401, found 570.0405.

(2R, 3S,4S)-2-(4-chlorophenyl)-4-(6-methyl-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cp:
Me

< Ph
St
3cp

White solid, M.p.: 158-159 <TC; yield: 72%; [0]%°0 = +154 (c 0.32, CH2Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t;=13.24
min (minor), t; = 15.68 min (major), ee = 98%; H NMR (400 M, ds-DMSO) & ppm:
10.79 (s, 1H), 7.42-7.12 (m, 2H), 7.09-6.96 (m, 9H), 6.93-6.67 (m, 4H), 6.58 (d, J=7.6
Hz, 1H), 6.44 (d, J = 8.2 Hz, 1H), 5.65 (d, J = 10.0 Hz, 1H), 4.81 (d, J = 10.4 Hz, 1H),
3.20 (t, J = 10.2 Hz, 1H), 2.11 (s, 3H); 3C NMR (100 MHz, ds-DMSO) & ppm: 158.4,
142.8,140.4,140.1, 137.2,131.2,130.7, 129.8, 129.2, 128.4, 127.9, 127.0, 125.5, 125.0,
122.8, 122.2,122.1, 122.0, 121.4, 117.9, 112.2, 63.9, 58.1, 21.7; HRMS (ESI) Calcd.
For C31H2sCIN3S [M+H]* 506.1452, found 506.1455.

(2R, 3S,4S)-2-(4-chlorophenyl)-4-(6-methoxy-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3¢q:
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OMe

HN />— f/;
= Ph
3cq

White solid, M.p.: 152-153 <C; yield: 78%; [a]®’p = +141 (c 0.34, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 20.39
min (minor), t2 = 25.82 min (major), ee = 99%; ‘H NMR (400 M, de-DMSO) & ppm:
10.64 (s, 1H), 7.45-7.39 (m, 1H), 7.18-7.12 (m, 3H), 7.08-7.01 (m, 5H), 6.86-6.76 (M,
6H), 6.59-6.56 (m, 2H), 5.65 (d, J = 10.0 Hz, 1H), 4.85 (d, J = 10.3 Hz, 1H), 3.69 (s,
3H), 3.17 (t, J = 10.1 Hz, 1H); *C NMR (100 MHz, ds-DMSO) & ppm: 158.1, 155.8,
142.9,140.5,137.6, 131.2,129.8, 129.2, 128.4, 127.9, 127.0, 125.6, 124.4, 122.2,122.2,
121.9, 119.3, 118.8, 112.1, 111.3, 109.7, 95.4, 64.0, 58.0, 55.4, 53.7; HRMS (ESI)
Calcd. For C31H2sCIN3OS [M+H]*" 522.1401, found 522.1406.

(2R, 38,4S)-4-(7-chloro-1H-indol-3-yl)-2-(4-chlorophenyl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cr:
cl

D
Z  Ph
O
3cr

White solid, M.p.: 145-146 <T; yield: 64%; [a]*%> = +120 (c 0.2, CH.Cly); HPLC
(Chiralpak ID, i-propanol/hexane = 20/80, flow rate 1.0 mL/min, A =254 nm), t1= 9.36
min (minor), t, = 11.36 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) § ppm:
11.29 (s, 1H), 7.50-7.45 (m, 1H), 7.30-7.22 (m, 1H), 7.17-7.04 (m, 9H), 6.98-6.83 (m,
5H), 6.56 (d, J = 6.0 Hz, 1H), 5.79 (d, J = 10.0 Hz, 1H), 4.91 (d, J = 10.2 Hz, 1H), 3.20
(t, J=10.0 Hz, 1H); 3C NMR (100 MHz, d¢-DMSO0) & ppm: 158.0, 142.8, 140.3, 140.0,
133.5,131.2,129.9,129.2,128.5,127.9, 127.1,125.7, 122.3,122.2,122.0, 121.3, 121.2,
120.7, 117.3, 116.6, 112.9, 112.0, 63.8, 57.6, 53.6; HRMS (ESI) Calcd. For
CaoH22CI2NsS [M+H]* 526.0906, found 526.0908.

(2R, 3S,4S)-2-(4-chlorophenyl)-4-(7-methyl-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3cs:
Me

o
2 Ph
Q-
3cs

White solid, M.p.: 134-135 <C; yield: 74%; [a]®p = +174 (c 0.21, CHCl); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t1= 27.07
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min (minor), t = 30.78 min (major), ee = >99%; *H NMR (400 M, ds-DMSO) & ppm:
10.82 (s, 1H), 7.45-7.42 (m, 1H), 7.19-7.11 (m, 3H), 7.08-6.96 (m, 6H), 6.85-6.78 (M,
6H), 6.59 (d, J =6.9 Hz, 1H), 5.71 (d, J = 10.0 Hz, 1H), 4.84 (d, J = 10.2 Hz, 1H), 3.19
(t,J=10.1 Hz, 1H), 2.34 (s, 3H); 3C NMR (100 MHz, de-DMS0) § ppm: 158.2, 142.9,
140.5, 140.3,136.4, 131.1, 129.9, 129.2, 128.5, 127.9, 127.0, 125.6, 124.6, 122.2, 122.2,
122.1, 121.9, 121.4, 119.8, 115.8, 112.1, 111.8, 64.0, 58.0, 53.6, 17.2; HRMS (ESI)
Calcd. For C31H25CIN3S [M+H]* 506.1452, found 506.1456.

(2R, 38S,4S5)-2-(4-chlorophenyl)-4-(2-methyl-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 3ct:

HL@

=
Me' = Ph
L0
S)‘N cl
3ct

White solid, M.p.: 178-179 <TC; yield: 62%; [0]%°0 = +123 (c 0.24, CH2Cl,); HPLC
(Chiralpak ID, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 7.58
min (major), t = 9.25 min (minor), ee = 96%; *H NMR (400 M, de-DMSO) & ppm:
10.86 (s, 1H), 7.48-7.44 (m, 1H), 7.38-7.21 (m, 2H), 7.13-6.99 (M, 4H), 6.97-6.90 (m,
5H), 6.86-6.79 (m, 4H), 6.58 (d, J = 7.4 Hz, 1H), 5.69 (d, J = 10.1 Hz, 1H), 4.83 (d, J
=10.4 Hz, 1H), 3.23 (t, J = 10.2 Hz, 1H), 2.17 (s, 3H); 3C NMR (100 MHz, de-DMSO)
d ppm: 157.6, 140.9, 140.7, 140.6, 136.8, 135.4, 129.3, 128.5, 128.3, 128.0, 126.8,
125.7,125.5,125.0,122.3,122.1,121.8, 121.5, 119.5, 118.2, 112.4, 112.0, 111.5, 64.3,
58.1, 53.6, 21.1; HRMS (ESI) Calcd. For C31H25CIN3S [M+H]* 506.1452, found
506.1456.

(2R,3S,4S)-2-(4-chlorophenyl)-4-(1-methyl-1H-indol-3-yl)-3-phenyl-3,4-dihydro-2H-
benzo[4,5]thiazolo[3,2-a]pyrimidine 4:

S o

White solid, M.p.: 178-179 <TC; yield: 86%; [0]°0 = +123 (c 0.24, CH:Cl,); HPLC
(Chiralpak 1D, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, A =254 nm), t;= 13.83
min (major), t2 = 17.84 min (minor), ee = >99%; H NMR (400 M, ds-DMSO) § ppm:
7.46-7.42 (m, 1H), 7.34-7.26 (m, 2H), 7.15-7.02 (m, 8H), 6.97-6.79 (m, 6H), 6.55 (d, J
=7.3 Hz, 1H),5.72 (d, J = 9.4 Hz, 1H), 4.85 (d, J = 9.7 Hz, 1H), 3.54 (s, 3H), 3.23 (t,
J = 9.6 Hz, 1H); *C NMR (100 MHz, ds-DMSO) & ppm: 158.2, 155.9, 143.0, 140.6,
140.4,137.7,131.3,130.0, 129.3, 128.5, 128.0, 127.1, 125.7, 124.5, 122.3, 122.2, 122.0,
119.4,118.8,112.2,111.4,109.8, 95.5, 64.1, 58.1, 55.5, 53.8; HRMS (ESI) Calcd. For
Ca1H25CIN3S [M+H]" 506.1452, found 506.1453.
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5. Crystallographic data collection for compound 3oa.

Bond precision: C-C = 0.0120 A Wavelength=1.54184

Cell: a=8.7321(2) b=15.7556(4) ¢=9.1821(2)

alpha=90 beta=100.916(2) gamma=90

Temperature: 200 K

Calculated Reported

Volume 1240.41(5) 1240.41(5)

SpacegroupP21P1211

Hall group P 2yb P 2yb

Moiety formula C28 H21 N3O S, CH2 CI2 C28 H21 N3 O S, C H2 CI2
Sum formula C29 H23 CI2N3 O SC29 H23 CI2N3 O S

Mr 532.46 532.46

Dx,g cm-3 1.426 1.426

222

Mu (mm-1) 3.369 3.369

F000 552.0 552.0

F000’ 555.40

h,k,lmax 10,18,11 10,18,10

Nref 4544[ 2362] 4544

Tmin,Tmax 0.868,0.904 0.868,0.904

Tmin’ 0.859

Correction method= # Reported T Limits: Tmin=0.868 Tmax=0.904
AbsCorr = MULTI-SCAN

Data completeness= 1.92/1.00 Theta(max)= 68.217

R(reflections)= 0.0938( 3103)

wR2(reflections)=

0.2506( 3364)

S =1.172 Npar= 325

The following ALERTS were generated. Each ALERT has the format
test-name_ALERT _alert-type_alert-level.

Click on the hyperlinks for more details of the test.
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6. HPLC spectra of compounds.
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Mo. Retention Time PeakArea Peak Height PeakArea(e) Peak Width Peak Type
| REEE 988777 21108 49.63% 2.404 BB
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MNo. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
18.75 11466427 253719 98.11% 3.318 BB
2 2158 220741 5639 1.39% 0.93 BB
otal 11,687,168 260,358 100.00%
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Total 4,821,554 43741 100.00%
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No. Retention Time Peak Area Peak Height PeakArea(%) Peak Width Peak Type
26.47 4024101 52822 49.61% 3.156 BV
2 2928 4096994 44956 50.39% 3.688 VB
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MNo. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
26.81 8953 209 0.14% 1.221 BB
22900 6287037 67633 99.86% 6.621 BB
Total 6,205,990 67,842 100.00%
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No Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
11.89 2531617 82478 48.91% 1.248 BV
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No. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
1874 1280283 30706 49.95% 2221 BB
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31



3ha

014§
0.12 4
0.10 4
0.08
0.06
o 0.04
=
T 0.02
£
2 0.00]
-0.02 4
-0.04
.
-0.06 & o]
B &
-0.08 A /‘\_ e
-0.10
T T T T T T T T T T T T T T T T T
0 2 L3 3 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time(Min)
St iFdo0 I~ Shov
Integration Hesult 1 Calculation Hesult] TimeT able .
Mo. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
23.87 326276 6080 50.61% 2.307 BB
2 2757 318367 4483 49.39% 3.075 BB
Total 644,643 10,563 100.00%
HN
=
Z~  Ph
Cl
N
oy
/‘ —~N
S
3ha
0.16
0.14
&
0.12 &
0.10
0.08
0.06
b
2 0044
H
£ 0.0z
£
0.00
-0.0z2
-0.04
-0.06
3
008 I | il
-0.10 T T T T T T T T T T T T T T T T T
0 z 6 & 10 12 14 16 18 20 2z 24 % i) 30 2 34 3
Time{Min)
@+t tHo0 I She
Integration Result I Calculation Result| TimeT able
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Total 869,351 14,046 100.00%
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19.45 1795824 34201 99.66% 3.928 BB
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Total 1,801,925 34,435 100.00%
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Total 2,813,677 76,865 100.00%
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Mo Retention Time Peak Area Peak Height PeakArea(%) Peak Width Peak Type
1394 9777 306 0.31% 1.149 BB
2 1593 3152618 81831 99.69% 3.176 BB
Total 3,162,395 82,137 100.00%
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Mo Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
N2 829623 7572 49.01% 4.549 BY
2 34098 863247 7649 50.99% 45 VB
Total 1,692,870 15,221 100.00%
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Mo Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
3199 2727 47 0.07% 1.603 BB
2 3479 3639352 30215 99.93% 6.882 BB
Total 3,642,079 30,262 100.00%
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Integration F\esultl Calculation Result | TimeTable £
Mo. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
9.05 1480442 72887 49.33% 0.838 BV
2083 1520519 67872 50.67% 0.901 vB
Total 3,000,961 140,759 100.00%
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MNo. Retention Time Peak Area Peak Height PeakArea(%) Peak Width Peak Type
913 39617 2605 0.49% 0.469 BB
2982 8012563 383586 99.51% 1713 BB
Total 8,052,180 386,191 100.00%
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No Retention Time Peak Area Peak Height Peak Area(%) Peak Width Peak Type
10.58 2257171 105375 51.99% 0.841 BB
2 1358 2084722 39530 48.01% 3.424 BB
Total 4341893 144,905 100.00%
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Inteagration Resuit | Caculation Result| TimeT able -
MNo. Retention Time PeakArea Peak Height PeakArea(%e) Peak Width Peak Type
1012 2341159 85970 85.56% 2414 BB
21335 395229 6783 14.44% 2,62 BB
Total 2,736,388 92,753 100.00%
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MNo. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
15.15 849863 13032 49.32% 2.415 BY
2 17.18 873150 17854 50.68% 1.742 VB
Total 1,723,013 30,886 100.00%
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No. Retention Time Peak Area Peak Height Peak Area(%) Peak Width Peak Type
1529 6328 167 0.12% 1212 BB
2 17.06 5077700 94215 99.88% 3.635 BB
Total 5,084,028 94,382 100.00%
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Integration Hesult 1 Calculation Result | TimeT able B
No. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
16.77 426244 5169 48.79% 3.48 BV
2 18.95 447379 8568 51.21% 1.616 VB
Total 873623 13,737 100.00%
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Inkegration Result 1 Calculation Result | TimeT able 1
Mo. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
16.88 12335 291 0.28% 1534 BB
21881 4445334 73613 99.72% 4.398 BB
Total 4,457 669 73,904 100.00%
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No. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
14.97 1209607 27756 50.13% 2.014 BB
2 2077 1302902 21205 49.87% 3.554 BB
Total 2,612,509 48961 100.00%
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Infegiation Resut | Caloulation Resul| TimeTabie | B
Mo Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
15.02 55221 1454 0.61% 1271 BB
2 2043 9024400 135524 99.39% 4.543 BB
Total 9,079,621 136,978 100.00%

51



3ce

0.36
0.34
0.32
0.30
0.28
0.26
0.24

020
018
018
0.14
012
o010
008
0.08
0.04
002
0.00
-0.02
-0.04
-0.08

“oltage( )

1063

-0.08

4

o

2
>t t 4o

T T T
2 24 28 28
Time(Min)

T T T T T
30 32 34 36 38 40 42 44 45 48 50

Integration Resul ] Calculation Fesult| TimeT able

Mo Retention Time

] 1052

21338
Total

PeakArea
895954
937084
1,833,038

Peak Height
24129
22517
46,646

Peak Area(%)
48.88%
51.12%

100.00%

Peak Width
2.294 BB
2677 BB

Peak Type

Cl

w

Voliager v
N

%10.58

1327

3 40

10 " 12

Time{Min)

Integration Fesult | Caiculation Resuk| TimeTabls |

Mo. Retention Time

10.68
21327
Total

PeakArea

32774
7064852
7,097,626

Peak Height
1083
160938
162,071

PeakArea(%)
0.46%
99.54%
100.00%

52

Peak Width
0.966 BB
3771 BB

Peak Type



0.10 9
0.08
0.08
0.04
< 0.02
3
T
%’ 0.00 4
=
-0.02 4
-0.04
bl o
= 2
-0.05 = "
o M : L AN
0 Zz 4 6 8 10 12 14 16 18 20 22 24 il 28 30 3z
Time{Min}
>t I H0 [ Sha
[ ineretion Fresul | calcuistion Resut| TimeTatle
Mo Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
11.68 202835 7265 50.23% 2.441 BB
21776 290173 5364 49.77% 2842 BB
Total 583,008 12,629 100.00%
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Integration Hesull} Calculation Result | TimeT able
Mo Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
11.75 20m 94 0.19% 0.728 BB
21772 1060192 19086 99.81% 3718 BB
Total 1,062,263 19,180 100.00%
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Mo Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
1280 1822455 49004 51.67% 1528 BB
22082 1704821 21817 48.33% 4.039 BB
Total 3,627 276 70,821 100.00%
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MNa. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
12.83 37797 10 0.59% 1.21 BB
2 2045 6342053 76587 99.41% 5.55 BB
Total 6,379,850 77,697 100.00%
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Integuation Resut | Caloulation Resul | TimeT able 2
No. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
] 220 1798281 46726 50.06% 2304 BB
2 16.03 1794069 30610 49.94% 347 BB
Total 3,592,450 77,336 100.00%
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Integration Hesultl Calculation Result | TimeT able :
Mo. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
1214 10827240 277320 99.75% 2537 BB
2 16.17 27338 586 0.25% 1.451 BB
Total 10,954,578 277,906 100.00%
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Integiation Result | Caleulation Resut | TimeTable 4
Mo Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
12.49 2735731 64795 51.41% 2229 BV
2 1438 2586956 54299 48.659% 3.365 VB
Total 5,321,687 119,094 100.00%
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Intearation Resut | Calculetion Resut| TimeTable |
No. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
12.51 28239 a8 1.06% 1.041 BB
2 1436 2640748 56178 98.94% 3.015 BB
Total 2,669,087 57,059 100.00%
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Integration Flesul | Caloulstion Resul | TimsT abls |
Mo Retention Time Peak Area Peak Height PeakArea(%) Peak Width Peak Type
1475 3871706 88216 48.99% 2.059 BY
2 1652 4031829 82052 51.01% 3.025 VB
Total 7,903,535 170,268 100.00%
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Integration Fesult | Calculstion Result| TimeT able
Mo Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
1479 25513 733 0.57% 1.01 BB
2 1659 4443968 78613 99.43% 3822 BB
Total 4,469 481 79,246 100.00%
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Intearation el | Calculation Resut] TimeTabls | -
No Retention Time Peak Area Peak Height Peak Area(%) Peak Width Peak Type
20.78 1190476 16956 49.83% 3.088 BV
2 2378 1192214 14155 50.17% 4141 VB
Total 2,389,290 311 100.00%
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Integration Result | Caleuation Result| TimeTable | o]
Mo Retention Time Peak Area Peak Height Peak Area(%) Peak Width Peak Type
2118 18541 367 0.33% 1.679 BB
2 2353 5605547 63273 99.67% 6.2432 BB
Total 5,624,088 63,640 100.00%
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Integration Fresult I Calculation Result | TimeT able Al
No. Retention Time PeakArea Peak Height Peak Area(%) Peak Width Peak Type
11.32 1601843 46495 48.42% 1.516 BV
21275 1706327 40333 51.68% 1791 VB
Total 3308170 86,828 100.00%
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| Integration F\esult] Calculation Result | TimeT able 2
MNo. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
11.35 20938 683 0.51% 0952 BB
2 1265 4090830 95753 99.49% 2972 BB
Total 4,111,768 96,436 100.00%
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Integration F\esultl Calculation Result | TimeTable £
Mo. Retention Time PeakArea Peak Height PeakArea(%) Peak Width Peak Type
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7. NMR Spectra of compounds.

"H NMR spectrum of compound 3aa ((CDs).SO, 400 MHz)
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"H NMR spectrum of compound 3ba ((CD3)2S0, 400 MHz)
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19F NMR spectrum of compound 3ba ((CD3),SO, 376 MHz)
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"H NMR spectrum of compound 3ca ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3da ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3ea ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3fa ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3ga ((CDs).SO, 400 MHz)
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"H NMR spectrum of compound 3ha ((CD3)2S0, 400 MHz)

\

j

€CTT

|

j

¥00'T

| |

€e0'T

| |

090°T
860'S
SE0'L

T

|

— 080v
¥00°

:

|

9/0'7T

ppm

10

11

13C NMR spectrum of compound 3ha ((CD3)2S0, 100 MHz)
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"H NMR spectrum of compound 3ia ((CD3).SO, 400 MHz)
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"H NMR spectrum of compound 3ja ((CD3)2S0O, 400 MHz)
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"H NMR spectrum of compound 3ka ((CD3),S0, 400 MHz)
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"H NMR spectrum of compound 3la ((CD3).SO, 400 MHz)
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"H NMR spectrum of compound 3ma ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3na ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 30a ((CDs).SO, 400 MHz)
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"H NMR spectrum of compound 3pa ((CD3)2S0, 400 MHz)
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19F NMR spectrum of compound 3pa ((CD3)2SO, 376 MHz)
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"H NMR spectrum of compound 3qa ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3ra ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3sa ((CD3)2SO, 400 MHz)
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13C NMR spectrum of compound 3sa ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3ta ((CD3)2S0O, 400 MHz)
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13C NMR spectrum of compound 3ta ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3ua ((CD3)2S0, 400 MHz)

MeO

—1.07T
—280°¢

— 0007

ppm

11

12

13C NMR spectrum of compound 3ua ((CD3)2S0, 100 MHz)

T29'€S~—
19L°65—
05085 —

20Lv9—

686'S0T
6.0'80T
L8C'TTT
T8S'TIT
v8e¢TT
L8¥'CTT
TvEETT
mwN.w._”._”/
TvS'81T
815611
9Lv'1eT
va.mwa/

€80'SeT~C
—

110921

859'9¢T \
9.°9¢T

68°L2T
9.0'8¢T
8Lc'8¢T
ove'6¢t
SOSVET
6E8'9ET
909°0¥T
CYe'EVT
82L¥ST
TE0'8ST

NS

MeO

B {NJMJH AL

ppm

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

160

92



"H NMR spectrum of compound 3va ((CDs).SO, 400 MHz)
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"H NMR spectrum of compound 3wa ((CD3)2S0, 400 MHz)
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"H NMR spectrum of compound 3xa ((CDs).SO, 400 MHz)
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3C NMR spectrum of compound 3xa ((CD3).SO, 100 MHz)
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9F NMR spectrum of compound 3xa ((CD3).SO, 376 MHz)

o
o)
<
N
N
i
HN: g >
=
F = pn
2
=% ""Ph
S
3xa
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

96



"H NMR spectrum of compound 3c¢b ((CD3).SO, 400 MHz)

3cb

—0coT

210t
—900°7T
—6860
—1108
— 0808

=.590¢

\6€0'T

— 8660

0 ppm

-

11

12

3C NMR spectrum of compound 3¢b ((CD3).SO, 100 MHz)

TeTes—
918'LS—

¢LL'E9—

880°TTT
€.0°¢CTT
691°CTT
SY1'81T
6¢9'61T
LT9'TCT
8¢6'T¢CT
66T°¢CT
Y6 7T
G95'GeT

me.mNHV

=

8TL ¢Vl
991'89T

OMN~OO N
Nt O
Q™S Q
O O
MmOMmoMmmAN
L e B B I ]

3cb

ppm

10

20

30

40

50

60

70

80

90

170 160 150 140 130 120 110 100

97



"H NMR spectrum of compound 3ce ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3c¢d ((CDs).SO, 400 MHz)
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"H NMR spectrum of compound 3ce ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3¢f ((CD3).SO, 400 MHz)
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9F NMR spectrum of compound 3ef ((CD3),SO, 376 MHz)
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"H NMR spectrum of compound 3cg ((CD3)2S0, 400 MHz)
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13C NMR spectrum of compound 3e¢g ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3ch ((CDs).SO, 400 MHz)
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3C NMR spectrum of compound 3ch ((CD3).SO, 100 MHz)
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"H NMR spectrum of compound 3¢i ((CD3)2S0, 400 MHz)
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3C NMR spectrum of compound 3c¢i ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3¢j ((CD3).SO, 400 MHz)
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13C NMR spectrum of compound 3¢j ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3¢k ((CD3).SO, 400 MHz)
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"H NMR spectrum of compound 3¢l ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3em ((CD3).SO, 400 MHz)
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9F NMR spectrum of compound 3em ((CD3).SO, 376 MHz)
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"H NMR spectrum of compound 3c¢n ((CDs).SO, 400 MHz)
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3C NMR spectrum of compound 3en ((CD3).SO, 100 MHz)
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"H NMR spectrum of compound 3co ((CD3)2S0, 400 MHz)
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13C NMR spectrum of compound 3co ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3¢p ((CDs).SO, 400 MHz)
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3C NMR spectrum of compound 3¢p ((CD3).SO, 100 MHz)
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"H NMR spectrum of compound 3c¢q ((CDs).SO, 400 MHz)
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3C NMR spectrum of compound 3eq ((CD3).SO, 100 MHz)
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"H NMR spectrum of compound 3er ((CD3)2SO, 400 MHz)
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"H NMR spectrum of compound 3es ((CD3)2S0, 400 MHz)
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13C NMR spectrum of compound 3¢s ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 3¢t ((CD3).SO, 400 MHz)
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3C NMR spectrum of compound 3¢t ((CD3)2SO, 100 MHz)
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"H NMR spectrum of compound 4 ((CD3).SO, 400 MHz)
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