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1. General experimental information

Reagents were purchased from commercial sources and were used as received unless
mentioned otherwise. Reactions were monitored by TLC. *H NMR and **C NMR spectra were
recorded in CDCl; and DMSO-ds. 'H NMR chemical shifts are reported in ppm relative to
tetramethylsilane (TMS) with the solvent resonance employed as the internal standard (CDCl; at
7.26 ppm, DMSO-d; at 2.50 ppm). Data are reported as follows: chemical shift, multiplicity (s =
singlet, br s = broad singlet, d = doublet, t = triplet, g = quartet, m = multiplet), coupling constants
(Hz) and integration. *C NMR chemical shifts are reported in ppm from tetramethylsilane (TMS)
with the solvent resonance as the internal standard (CDClI; at 77.20 ppm, DMSO-dg at 39.51 ppm).

Melting points were recorded on a melting point apparatus.
2. General experimental procedures for asymmetric synthesis of compounds 3

In an ordinary vial equipped with a magnetic stirring bar, pyrazoleamides 1 (0.2 mmol, 2.0
equiv.), trifluoromethyl ketimines 2 (0.1 mmol, 1.0 equiv.) and catalyst C (10 mol %, 0.01 mmol)
were placed in 0.5 mL of DCM at 30 <C, and the resulting mixture was stirred at this temperature
until the reaction completed (monitored by TLC). The residue was purified by column

chromatography (petroleum ether/ethyl acetate = 5/1) to give the desired product 3.

\N

CN o (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-2-oxo-1-phenyl-2-(1H-pyrazol-1-y
F3C\j\Ph lethyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-one (3a). White

Cl R
* YNH
\CLN )%O solid; 48.5 mg, 87% vield; >20:1 dr, 99% ee; [a]o® = - 15.4 (¢ 1.00, CH,CL,);

P8 m.p. 188.1-188.5 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate =
1.0 mL/min, A = 254 nm) tg = 11.5 min (minor), 29.0 min (major); *H NMR (300 MHz, CDCl5) &
8.27 (d, J = 2.9 Hz, 1H), 7.78 (s, 1H), 7.59 - 7.41 (m, 3H), 7.38 (s, 1H), 7.28 - 7.10 (m, 3H), 7.08 -
6.98 (m, 1H), 6.88 - 6.70 (m, 4H), 6.55 - 6.43 (m, 2H), 6.15 (s, 1H), 4.98 (d, J = 16.6 Hz, 1H),
4.81 (d, J = 16.6 Hz, 1H), 3.75 (s, 3H); *C NMR (75 MHz, CDCl3) & 169.2, 158.6, 151.0, 145.0,
136.8, 130.7, 130.4, 128.8, 128.7, 128.6, 127.7, 127.10, 127.06, 126.88, 126.85, 124.6 (g, J =
287.0 Hz), 116.2, 115.5, 114.1, 111.2, 65.7 (q, J = 27.8 Hz), 55.2, 49.2, 45.1; HRMS (ESI) calcd.

for CpgH2,CIFsN;NaO; [M + Na]* 577.1225, found: 577.1258.
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CN (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-2-oxo-2-(1H-pyrazol-1-yl)
\

0
N
o F3Cj\OCF3 -1-(4-(trifluoromethyl)phenyl)ethyl)-4-(trifluoromethyl)-3,4-dihyd
Y NH
\©\ P roquinazolin-2(1H)-one (3b). White solid; 51.4 mg, 83% yield; >20:1
N 6]
PMB dr, 93% ee; [a]p® = - 3.2 (c 2.57, CH,Cl,); m.p. 113.0-113.6 <T;

HPLC (OD-H, i-propanol/n-hexane = 10/90, flow rate = 1.0 mL/min, A = 254 nm) tr = 7.6 min
(minor), 8.1 min (major); *H NMR (300 MHz, CDCls) & 8.28 (d, J = 2.9 Hz, 1H), 7.80 (s, 1H),
7.64 (d, J = 8.2 Hz, 2H), 7.50 (t, J = 7.5 Hz, 3H), 7.35 (s, 1H), 7.14 - 7.02 (m, 1H), 6.88 - 6.70 (m,
4H), 6.59 - 6.47 (M, 2H), 6.25 (s, 1H), 5.02 (d, J = 16.7 Hz, 1H), 4.81 (d, J = 16.5 Hz, 1H), 3.74 (s,
3H); °C NMR (75 MHz, CDCl5) § 168.7, 158.8, 150.8, 145.3, 136.8, 135.0, 131.2, 130.77 (g, J =
33.0 Hz), 130.79, 128.9, 127.4, 127.3, 127.0, 126.7, 125.5 (g, J = 3.8 Hz), 124.5 (q, J = 287.3 Hz),
121.8, 116.5, 115.0, 114.1, 111.6, 65.6 (q, J = 28.0 Hz), 55.1, 48.9, 45.2; HRMS (ESI) calcd. for

CagH2CIFgN,O3 [M + H]* 623.1279, found: 623.1267.

<\im ° (S)-4-((S)-1-(4-bromophenyl)-2-oxo0-2-(1H-pyrazol-1-yl)ethyl)-6-chl

o Fﬁj\@ﬂ;r oro-1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin
OLN/'EO -2(1H)-one (3c). White solid; 56.9 mg, 90% vyield; >20:1 dr, 98% ee;
PMB [a]o® = - 18,5 (c 2.85, CH,Cl,); m.p. 112.1-113.5 <T; HPLC (AD-H,

i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, A = 254 nm) tz = 9.9 min (minor), 27.6 min
(major); *H NMR (300 MHz, CDCls) & 8.27 (d, J = 2.9 Hz, 1H), 7.81 - 7.74 (m, 1H), 7.51 (s, 1H),
7.33 (d, J = 14.3 Hz, 5H), 7.14 - 7.01 (m, 1H), 6.91 - 6.71 (m, 4H), 6.58 - 6.46 (m, 2H), 6.12 (s,
1H), 5.13 (d, J = 16.7 Hz, 1H), 4.74 (d, J = 16.8 Hz, 1H), 3.76 (s, 3H); *C NMR (75 MHz, CDCls)
6 168.9, 158.7, 150.8, 145.1, 136.8, 132.3, 131.9, 130.7, 129.9, 128.8, 127.4, 127.2, 127.0, 126.6,
123.2,124.5 (q, J = 287.3 Hz), 116.5, 115.1, 114.2, 111.4, 65.6 (q, J = 28.0 Hz), 55.2, 48.8, 45.1;

HRMS (ES') calcd. for ngszBrCIF3N403 [M + H]+ 633.0510, found: 633.0485.

CN o (S)-6-chloro-4-((S)-1-(4-chlorophenyl)-2-oxo-2-(1H-pyrazol-1-yl)eth
\N
F3Cj\©’0' yl)-1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-
cl R
T NH
\Q\NAO 2(1H)-one (3d). White solid; 29.1 mg, 49% yield; >20:1 dr, 99% ee;
PMB

[a]o® = - 20.3 (c 1.45, CH,Cl,); m.p. 124.1-124.5 <C; HPLC (AD-H,
i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, A = 254 nm) tg = 9.8 min (minor), 22.6 min
(major); *H NMR (300 MHz, CDCly) 8 8.27 (d, J = 2.9 Hz, 1H), 7.78 (d, J = 0.9 Hz, 1H), 7.51 (s,
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1H), 7.46 - 7.37 (m, 2H), 7.30 (s, 1H), 7.24 - 7.15 (m, 2H), 7.07 (dd, J = 8.9, 2.3 Hz, 1H), 6.79 (s,
4H), 6.57 - 6.47 (m, 2H), 6.13 (s, 1H), 5.12 (d, J = 16.5 Hz, 1H), 4.75 (d, J = 16.7 Hz, 1H), 3.76 (s,
3H): C NMR (75 MHz, CDCly) & 169.0, 158. 8, 150.8, 145.1, 136.9, 135.0, 132.1, 130.7, 129.4,
128.9, 128.8, 127.5, 127.3, 127.1, 126.7, 124.6 (q, J = 287.0 Hz), 116.5, 115.3, 114.2, 111.4, 65.7
(0, J = 27.8 Hz), 55.2, 48.8, 45.1; HRMS (ESI) calcd. for CagH,Cl,FsN,O3 [M + H]* 589.1016,

found: 589.0997.

CN o (S)-6-chloro-4-((S)-1-(4-fluorophenyl)-2-oxo-2-(1H-pyrazol-1-yl)ethy
\Fach\pr 1)-1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(

; \\‘.N/IEO 1H)-one (3e). White solid; 40.0 mg, 70% yield; >20:1 dr, 95% ee; [a]p™
PME = - 17.2 (c 2.00, CH.Cl); m.p. 96.5-96.8 <T; HPLC (OD-H,

i-propanol/n-hexane = 10/90, flow rate = 1.0 mL/min, A = 254 nm) tg = 7.5 min (minor), 8.4 min
(major); *H NMR (300 MHz, CDCl5) & 8.28 (d, J = 2.9 Hz, 1H), 7.78 (d, J = 0.8 Hz, 1H), 7.57 -
7.40 (m, 3H), 7.31 (s, 1H), 7.12 - 7.01 (m, 1H), 6.96 - 6.71 (m, 6H), 6.58 - 6.47 (M, 2H), 6.14 (s,
1H), 5.05 (d, J = 16.5 Hz, 1H), 4.79 (d, J = 16.5 Hz, 1H), 3.75 (s, 3H); **C NMR (75 MHz, CDCls)
5 169.2, 162.8 (d, J = 248.3 Hz), 158.7, 150.9, 145.1, 136.8, 132.5 (d, J = 8.3 Hz), 130.6, 128.8,
127.6, 127.2,127.1, 126.7, 126.6 (d, J = 3.8 Hz), 124.6 (q, J = 287.3 Hz), 116.4, 115.7 (d, J = 21.8
Hz), 115.4, 114.1, 111.3, 65.7 (q, J = 27.8 Hz), 55.1, 48.6, 45.1; HRMS (ESI) calcd. for

CaH2CIF,N,O3 [M + H]* 573.1311, found: 573.1290.

CN o (S)-6-chloro-4-((S)-1-(3-chlorophenyl)-2-oxo-2-(1H-pyrazol-1-yl)ethyl)
\_N cl
Fscj\O -1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H
cl R
“NH
\©\ P )-one (3f). White solid; 49.0 mg, 83% yield; >20:1 dr, 98% ee; [a]p™ = -
N0
PMB

18.8 (c 2.45, CH,Cly); m.p. 81.1-82.3 <C; HPLC (IC, i-propanol/n-hexane
= 30/70, flow rate = 1.0 mL/min, A = 254 nm) tz = 6.6 min (major), 7.0 min (minor); '"H NMR
(300 MHz, CDCls) & 8.32 - 8.24 (m, 1H), 7.83 - 7.76 (m, 1H), 7.58 - 7.45 (m, 2H), 7.41 - 7.31 (m,
2H), 7.24 - 7.01 (m, 3H), 6.90 (d, J = 8.8 Hz, 2H), 6.84 - 6.74 (m, 2H), 6.59 - 6.47 (m, 2H), 6.15
(s, 1H), 5.07 (d, J = 16.4 Hz, 1H), 4.80 (d, J = 16.6 Hz, 1H), 3.75 (s, 3H); **C NMR (75 MHz,
CDCly) 6 168.8, 158.7, 150.9, 145.2, 136.9, 134.5, 132.8, 130.6, 130.5, 129.7, 129.1, 128.9, 128.8,

127.7,127.2, 127.1, 126.8, 124.5 (q, J = 287.3 Hz), 116.3, 115.2, 114.2, 111.4, 65,5 (q, J = 28.5
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HZ), 55.2, 48.5, 45.3; HRMS (ES') calcd. for C28H22C|2F3N4O3 [M + H]+ 589.1016, found:

589.1023.

I
N O ClI

FBCj\O 1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-

Cl o

\©\ /'E one (3g). White solid; 23.0 mg, 39% yield; >20:1 dr, 95% ee; [o]p>° = 27.9
N (0]
I5MB

CN (S)-6-chloro-4-((S)-1-(2-chlorophenyl)-2-oxo-2-(1H-pyrazol-1-yl)ethyl)-
\

(c 1.15, CH,CIy); m.p. 83.4-83.8 <C; HPLC (AD-H, i-propanol/n-hexane =
30/70, flow rate = 1.0 mL/min, A = 254 nm) tg = 14.2 min (minor), 21.0 min (major); *H NMR
(300 MHz, CDCly) 6 8.26 (d, J = 2.9 Hz, 1H), 8.16 - 8.06 (m, 1H), 7.87 - 7.81 (m, 1H), 7.76 (s,
1H), 7.26 - 7.13 (m, 4H), 7.07 - 7.01 (m, 1H), 6.92 - 6.86 (m, 3H), 6.81 - 6.71 (m, 2H), 6.54 - 6.45
(m, 2H), 4.95 (d, J = 16.6 Hz, 1H), 4.86 (d, J = 16.4 Hz, 1H), 3.75 (s, 3H); *C NMR (100 MHz,
CDCl3) 8 169.2, 158.7, 151.1, 145.2, 136.3, 135.7, 131.1, 130.7, 130.3, 130.0, 129.2, 128.8, 127.8,
127.4 (q, J = 286.7 Hz), 127.28, 127.26, 127.1, 115.8, 114.7, 114.4, 114.2, 111.5, 66.3 (q, J = 27.3

HZ), 55.3, 45.3, 44.3; HRMS (ES') calcd. for C28H22C|2F3N403 [M + H]+ 589.1016, found:

589.1001.
<\i"\l o (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-2-oxo-2-(1H-pyrazol-1-yl
N
Facj\Qf(;H )-1-(p-tolyl)ethyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1
cl 3
\©\ /’E H)-one (3h). White solid; 54.4 mg, 96% yield; >20:1 dr, 99% ee;
N (6]
PMB [a]p® = - 11.3 (¢ 2.72, CH,Cl,); m.p. 99.8-100.1 <C; HPLC (AD-H,

i-propanol/n-hexane = 30/70, flow rate = 1.0 mL/min, A = 254 nm) tz = 18.9 min (minor), 23.8
min (major); "H NMR (300 MHz, CDCls) & 8.30 - 8.21 (m, 1H), 7.80 - 7.72 (m, 1H), 7.52 (s, 1H),
7.46 - 7.28 (m, 3H), 7.09 - 6.93 (m, 3H), 6.91 - 6.68 (M, 4H), 6.54 - 6.42 (m, 2H), 6.11 (s, 1H),
5.04 (d, J = 16.4 Hz, 1H), 4.80 (d, J = 16.5 Hz, 1H), 3.75 (s, 3H), 2.24 (s, 3H); *C NMR (75 MHz,
CDCly) 6 169.4, 158.6, 151.0, 144.9, 138.5, 136.8, 130.6, 130.3, 129.4, 128.7, 127.74, 127.71,
127.1, 127.0, 126.9, 124.7 (q, J = 287.3 Hz), 116.2, 115.6, 114.0, 111.1, 65.6 (q, J = 27.8 Hz),
55.1, 48.7, 45.1, 21.1; HRMS (ESI) calcd. for CyHpsCIFsN,O3 [M + H]* 569.1562, found:

569.1545.
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CN (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-1-(3-methoxyphenyl)-2-oxo
\

WP OCH
N 3
F3Cj\© -2-(1H-pyrazol-1-yl)ethyl)-4-(trifluoromethyl)-3,4-dihydroquinazoli
cl
" n-2(1H)-one (3i). White solid; 46.5 mg, 79% vyield; >20:1 dr, 98% ee;
A
N (@]
PMB [a]o® = - 15.1 (¢ 2.32, CH,Cl,); m.p. 101.2-101.9 <TC; HPLC (AD-H,

i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, A = 254 nm) tg = 7.7 min (minor), 10.9 min
(major); *H NMR (300 MHz, DMSO-ds) & 8.57 (d, J = 2.6 Hz, 1H), 8.00 (d, J = 1.1 Hz, 1H), 7.81
(s, 1H), 7.60 (s, 1H), 7.27 - 7.13 (m, 2H), 6.97 (d, J = 7.3 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 6.85 -
6.80 (m, 1H), 6.80 - 6.74 (m, 2H), 6.73 - 6.67 (M, 2H), 6.14 (s, 1H), 5.01 (d, J = 17.1 Hz, 1H),
4.83 (d, J = 16.3 Hz, 1H), 3.66 (s, 3H), 3.61 (s, 3H); *C NMR (75 MHz, DMSO-dg) & 168.9,
159.0, 158.2, 150.2, 146.0, 136.7, 132.2, 130.6, 129.8, 129.7, 127.9, 127.2, 125.8, 124.6 (q, J =
287.3 Hz), 1225, 116.6, 116.0, 114.7, 114.5, 114.1, 113.9, 112.0, 65.1 (q, J = 27.0 Hz), 55.03,
54.99, 49.2, 44.0; HRMS (ESI) calcd. for CogH,sCIFsN4O4 [M + H]" 585.1511, found: 585.1494.

I
N O

FsC o 1)-6-chloro-1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroqui

CN (S)-4-((S)-1-(benzo[d][1,3]dioxol-5-yl)-2-0x0-2-(1H-pyrazol-1-yl)ethy
\

CI\@:N:EO 0) nazolin-2(1H)-one (3j). White solid; 59.0 mg, 99% vyield; >20:1 dr, 98%
PMB ee; [a]p® = - 7.0 (c 2.95, CH,Cl,); m.p. 97.1-97.8 <T; HPLC (AD-H,
i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, A = 254 nm) tz = 10.8 min (minor), 19.8
min (major); *H NMR (300 MHz, DMSO-dg) § 8.55 (d, J = 2.7 Hz, 1H), 8.00 (d, J = 1.0 Hz, 1H),
7.77 (s, 1H), 7.59 (s, 1H), 7.32 - 7.21 (m, 1H), 7.01 - 6.64 (m, 9H), 6.09 (s, 1H), 5.93 (s, 2H), 5.05
(d, J = 16.4 Hz, 1H), 4.86 (d, J = 16.6 Hz, 1H), 3.66 (s, 3H); *C NMR (75 MHz, DMSO-dg) &
169.0, 158.3, 150.3, 147.7, 147.4, 146.0, 136.8, 130.6, 129.8, 128.0, 127.4, 127.2, 126.0, 124.4,
124.2,124.7 (q, J = 287.3 Hz), 116.7, 114.8, 113.9, 112.0, 110.3, 108.4, 101.5, 65.1 (g, J = 27.0

Hz), 55.0, 48.7, 43.9; HRMS (ESI) calcd. for CgHxCIFsN,Os [M + HJ' 599.1304, found:

599.1283.
CN (S)-4-((S)-1-([1,1'-biphenyl]-4-yI)-2-ox0-2-(1H-pyrazol-1-yl)ethyl)-
NP
o F3Cj\OPh 6-chloro-1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroqui
" NH
NAO nazolin-2(1H)-one (3K). White solid; 63.0 mg, 99% vyield; >20:1 dr,
PMB 99% ee; [a]p™ = - 37.1 (¢ 3.15, CH,Cl,); m.p. 168.6-169.2 <C; HPLC

(AD-H, i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, A = 254 nm) tz = 12.1 min (minor),
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14.2 min (major); *H NMR (300 MHz, CDCl3) & 8.31 (d, J = 2.9 Hz, 1H), 7.80 (d, J = 0.7 Hz, 1H),
7.67 - 7.45 (m, 7H), 7.46 - 7.27 (m, 4H), 7.06 (dd, J = 8.9, 2.2 Hz, 1H), 6.76 (d, J = 8.6 Hz, 2H),
6.68 - 6.36 (M, 4H), 6.20 (s, 1H), 5.09 (d, J = 16.7 Hz, 1H), 4.75 (d, J = 16.6 Hz, 1H), 3.49 (s, 3H);
¥C NMR (75 MHz, CDCls) § 169.2, 158.5, 150.9, 145.0, 141.0, 139.5, 136.9, 131.2, 130.5, 124.6
(g, J = 287.0 Hz), 129.7, 128.9, 128.8, 127.7, 127.5, 127.2, 127.0, 126.9, 126.8, 116.4, 115.5,
114.1, 111.2, 65.8 (q, J = 28.0 Hz), 54.9, 49.2, 45.1; HRMS (ESI) calcd. for CasHz7CIFsN,03 [M

+ H]" 631.1718, found: 631.1705.

QE (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-1-(naphthalen-2-yl)-2-oxo-
o Ff 2-(1H-pyrazoI-1-y|)ej\thyl)-4-(tr|fluoromethyl).-3,4-d|hydroqumazoll
\©\ A n-2(1H)-one (3I). White solid; 56.4 mg, 93% yield; >20:1 dr, 99% ee;
PMB [a]o® = - 66.2 (c 2.82, CH,Cl,); m.p. 101.3-101.5 <T; HPLC (AD-H,
i-propanol/n-hexane = 40/60, flow rate = 1.0 mL/min, & = 254 nm) tg = 11.0 min (minor), 19.7
min (major); *H NMR (300 MHz, CDCls) § 8.29 (d, J = 2.5 Hz, 1H), 8.11 (s, 1H), 7.90 - 7.62 (m,
5H), 7.58 - 7.40 (m, 4H), 7.03 - 6.93 (m, 1H), 6.60 - 6.45 (M, 3H), 6.42 - 6.26 (m, 4H), 5.09 (d, J
= 16.2 Hz, 1H), 4.57 (d, J = 16.9 Hz, 1H), 3.64 (s, 3H); **C NMR (75 MHz, CDCls) & 169.2,
158.4, 150.9, 145.0, 136.7, 133.0, 132.8, 130.4, 130.2, 128.8, 128.4, 128.3, 128.2, 127.4, 127.3,
127.1, 126.81, 126.79, 126.76, 126.65, 126.5, 124.7 (q, J = 287.3 Hz), 116.3, 115.4, 113.9, 111.2,

65.9 (q, J = 27.8 Hz), 55.1, 49.5, 44.9; HRMS (ESI) calcd. for CgHusCIFsN,O5 [M + HI*

605.1562, found: 605.1555.

CN o (S)-6-chloro-1-(4-methoxybenzyl)-4-((S)-2-oxo-2-(1H-pyrazol-1-yl)-1-(th
\_N

o F3C\j\® iophen-2-yl)ethyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-one

\C\LN)N:O (3m). White solid; 53.6 mg, 96% yield; >20:1 dr, 94% ee; [a]p®° = 52.8 (c
PMB 2.68, CH,Cl,); m.p. 98.1-98.3 <C; HPLC (AD-H, i-propanol/n-hexane =
40/60, flow rate = 1.0 mL/min, A = 254 nm) tg = 9.1 min (minor), 12.6 min (major); "H NMR (300
MHz, CDCls) & 8.28 (d, J = 2.9 Hz, 1H), 7.83 (s, 1H), 7.48 (s, 1H), 7.39 (s, 1H), 7.21 - 7.12 (m,
2H), 7.11 - 7.04 (m, 1H), 6.98 (d, J = 8.6 Hz, 2H), 6.88 - 6.75 (m, 3H), 6.67 - 6.49 (m, 3H), 5.11
(d, J = 16.2 Hz, 1H), 4.93 (d, J = 16.7 Hz, 1H), 3.75 (s, 3H); *C NMR (75 MHz, CDCl5) & 168.6,

158.7, 151.0, 145.1, 137.2, 131.9, 130.6, 130.3, 129.0, 127.8, 127.7, 127.3, 127.2, 126.8, 126.6,
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124.6 (q, J = 287.3 Hz), 116.3, 115.4, 114.1, 111.6, 65.4 (q, J = 27.8 Hz), 55.2, 45.2, 44.6; HRMS

(ESI) calcd. for Cy6H,;CISF3N403 [M + H]* 561.0969, found: 561.0975.

(S)-6-chloro-4-((S)-2-(3,5-dimethyl-1H-pyrazol-1-yl)-2-oxo-1-phenylethyl)
=N
) Nji) -1-(4-methoxybenzyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-on
FsC Ph
CI\@E NH e (3n). White solid; 10.1 mg, 17% yield; >20:1 dr, 85% ee; [a]p™ = 14.5 (¢ 0.5,
N"o
PMB

flow rate = 1.0 mL/min, A = 254 nm) tg = 5.7 min (minor), 8.6 min (major); "H NMR (300 MHz,

CH,CI,); m.p. 187.8-188.0 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70,

CDCl3) § 7.59 (s, 1H), 7.53 - 7.43 (m, 3H), 7.25 - 7.16 (m, 3H), 7.07 - 6.96 (M, 1H), 6.89 - 6.70
(m, 4H), 6.47 (d, J = 9.0 Hz, 1H), 6.21 (s, 1H), 5.98 (s, 1H), 4.98 (d, J = 16.6 Hz, 1H), 4.83 (d, J =
16.6 Hz, 1H), 3.75 (s, 3H), 2.52 (s, 3H), 2.27 (s, 3H); *C NMR (75 MHz, CDCls) 5 171.0, 158.7,
153.0, 151.1, 144.6, 137.0, 131.8, 130.9, 130.2, 128.5, 128.2, 127.9, 127.14, 127.09, 126.9, 124.8
(g, J = 287.3 Hz), 116.1, 116.0, 114.1, 112.7, 65.7 (q, J = 27.8 Hz), 55.2, 49.4, 45.2, 14.6, 13.9;

HRMS (ESI) calcd. for C3oH,7CIF3N403 [M + H]* 583.1718, found: 583.1717.

I
N 6]

CN (S)-1-(4-methoxybenzyl)-6-methyl-4-((S)-2-oxo-1-phenyl-2-(1H-pyrazol-1-
\
3% yl)ethyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-one (30). White

FsC
H3C

\©\\\“N/'Eo solid; 20.1 mg, 38% yield; >20:1 dr, 99% ee; [a]p® = 1.9 (c 1.0, CH,Cl,); m.p.

PMB 189.0-190.2 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 1.0
mL/min, A = 254 nm) tg = 9.7 min (minor), 17.0 min (major); *H NMR (300 MHz, CDCls) 5 8.33
-8.18 (m, 1H), 7.93 - 7.64 (m, 1H), 7.50 - 7.40 (m, 2H), 7.35 - 7.28 (m, 2H), 7.22 - 7.12 (m, 3H),
6.92 - 6.78 (m, 3H), 6.78 - 6.68 (m, 2H), 6.53 - 6.39 (m, 2H), 6.18 (s, 1H), 4.97 (d, J = 16.4 Hz,
1H), 4.81 (d, J = 16.5 Hz, 1H) 3.75 (s, 3H), 2.30 (s, 3H); *C NMR (75 MHz, CDCls) § 169.6,
158.5, 151.5, 144.8, 135.8, 131.3, 131.2, 131.0, 130.8, 128.8, 128.5, 128.4, 128.3, 127.3, 127.2,
125.0 (g, J = 287.3 Hz), 114.8, 114.0, 113.9, 111.0, 66.0 (g, J = 27.8 Hz), 55.2, 49.5, 45.0, 20.6;

HRMS (ES') calcd. for C29H25C|F3N403 [M + H]Jr 535.1952, found: 535.1962.

CN (S)-1,6-bis(4-methoxybenzyl)-4-((S)-2-oxo-1-phenyl-2-(1H-pyrazol-1-yl)et
NN
F3C\j\Ph hyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-one  (3p). White
PMB

\©\ ,T\\H solid; 42.0 mg, 51% yield; >20:1 dr, 98% ee; [a]o® = 1.0 (c 2.1, CH,Cl,);

PMB " m.p. 99.5-101.0 <T; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate =
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1.0 mL/min, A = 254 nm) tg = 10.6 min (minor), 20.1 min (major); *H NMR (300 MHz, CDCl3) &
8.27 (d, J = 2.9 Hz, 1H), 7.80 - 7.73 (m, 1H), 7.42 - 7.29 (m, 4H), 7.24 - 7.05 (m, 3H), 7.05 - 6.96
(m, 2H), 6.93 - 6.81 (M, 5H), 6.80 - 6.70 (M, 2H), 6.54 - 6.44 (m, 2H), 6.17 (s, 1H), 4.99 (d, J =
17.0 Hz, 1H), 4.86 (d, J = 16.4 Hz, 1H), 3.86 (s, 2H), 3.80 (s, 3H), 3.75 (s, 3H); *C NMR (75
MHz, CDCl3) & 169.6, 158.5, 158.1, 151.4, 144.8, 136.3, 134.9, 132.7, 131.2, 130.83, 130.81,
129.6, 128.7, 128.4, 128.3, 127.49, 127.47, 127.2, 125.0 (g, J = 287.3 Hz), 115.0, 114.0, 113.9,
113.8, 111.0, 65.8 (q, J = 27.8 Hz), 55.3, 55.2, 48.8, 45.0, 40.0; HRMS (ESI) calcd. for

C36H3,CIF3N,O4 [M + H]* 641.2370, found: 641.2398.

QE (S)-6-methoxy-1-(4-methoxybenzyl)-4-((S)-2-oxo-1-phenyl-2-(1H-pyrazol

co FaCJ\Ph -1-yl)ethyl)-4-(trifluoromethyl)-3,4-dihydroquinazolin-2(1H)-one  (3q).
3 @ )N: White solid; 32.5 mg, 59% yield; >20:1 dr, 97% ee; [a]p> = - 2.9 (¢ 1.63,
P8 CH,Cl,); m.p. 96.1-97.0 <T; HPLC (AD-H, i-propanol/n-hexane = 30/70,

flow rate = 1.0 mL/min, A = 254 nm) tg = 10.7 min (minor), 13.7 min (major); *H NMR (300 MHz,
CDCly) 6 8.27 (d, J = 2.9 Hz, 1H), 7.78 - 7.71 (m, 1H), 7.52 - 7.47 (m, 2H), 7.33 - 7.29 (m, 1H),
7.22 - 7.11 (m, 4H), 6.84 (d, J = 8.7 Hz, 2H), 6.79 - 6.69 (m, 2H), 6.69 - 6.58 (m, 1H), 6.52 - 6.43
(m, 2H), 6.19 (s, 1H), 4.95 (d, J = 16.4 Hz, 1H), 4.81 (d, J = 16.8 Hz, 1H), 3.76 (s, 3H), 3.75 (s,
3H); BC NMR (75 MHz, CDCls) 4 169.4, 158.5, 154.3, 151.4, 144.7, 131.8, 131.2, 130.8, 129.3,
128.7, 128.5, 128.4, 127.2, 124.9 (q, J = 287.3 Hz), 115.8, 115.2, 114.0, 113.41, 113.39, 111.0,
65.9 (q, J = 27.5 Hz), 55.7, 55.2, 49.4, 45.1; HRMS (ESI) calcd. for CoHaCIFsN,O4 [M + H]*

551.1901, found: 551.1902.
3. Synthesis of compounds 4-8

To compound 3a (100.0 mg, 0.18 mmol) in a mixture of 1.8 mL acetonitrile and 0.2 mL H,O
was added ammonium cerium(1V) nitrate (200.0 mg, 0.36 mmol) at 0 <T. After the reaction was
stirred for 1 h at 0 °C, the resulting mixture was warmed to 25 <T and stirred for 12 h. The
resulting mixture was then poured into ag HCI (1 N), and extracted with DCM three times. The
combined organic layers were dried over with Na,SO,. After evaporation of solvent, product 4

was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate = 5:1).
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CN (S)-6-chloro-4-((S)-2-oxo-1-phenyl-2-(1H-pyrazol-1-yl)ethyl)-4-(trifluorom
\_ NP

FiC ethyl)-3,4-dihydroquinazolin-2(1H)-one (4). White solid; 39.0 mg, 50%
CI\@[J\\”O yield; >20:1 dr, 99% ee; [a]p® = 16.7 (¢ 1.95, CH,CL,); m.p. 133.3-133.5 <C;

HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 1.0 mL/min, A = 254
nm) tz = 5.9 min (minor), 6.5 min (major); *H NMR (300 MHz, CDCls) & 9.52 (s, 1H), 8.25 (d, J
= 2.9 Hz, 1H), 7.81 - 7.74 (m, 1H), 7.51 - 7.40 (m, 3H), 7.33 - 7.28 (m, 1H), 7.21 - 7.10 (m, 4H),
6.61 (d, J = 8.6 Hz, 1H), 6.52 - 6.44 (m, 1H), 6.15 (s, 1H); *C NMR (75 MHz, CDCl5) & 169.4,
152.2, 145.0, 135.7, 130.8, 130.6, 128.8, 128.68, 128.66, 127.2, 126.84, 126.82, 124.7 (g, J =
286.9 Hz), 116.7, 113.6, 1112, 66.6 (q, J = 27.8 Hz), 48.7; HRMS (ESI) calcd. for

CaoH14CIFsN4NaO, [M + Na]* 457.0650, found: 457.0643.

Compound 3a (277.4 mg, 0.5 mmol) and DBU (30.6 mg, 0.12 mmol) in 3 mL methanol was
stirred for 12 h at room temperature. The resulting mixture was concentrated and the residue was
purified by flash chromatography on silica gel (petroleum ether/ethyl acetate = 5:1) to give

product 5.

oo O methyl(S)-2-((S)-6-chloro-1-(4-methoxybenzyl)-2-oxo-4-(trifluoromethyl)-1
FsC/~Ph ,2,3,4-tetrahydroquinazolin-4-yl)-2-phenylacetate (5). White solid; 208.2 mg,

Cl
NH
QNAO 80% yield; >20:1 dr, 99% ee; [alp™ = - 10.5 (c 1.00, CH,Cl,); m.p.
l'l’MB

110.5-111.0 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 1.0
mL/min, A = 254 nm) tg = 9.5 min (minor), 17.3 min (major); *H NMR (300 MHz, CDCls)  7.44
- 7.32 (m, 3H), 7.27 (s, 1H), 7.25 - 7.15 (m, 3H), 7.03 - 6.93 (m, 1H), 6.76 (q, J = 8.8 Hz, 4H),
6.45 (d, J = 9.0 Hz, 1H), 4.99 (d, J = 16.4 Hz, 1H), 4.77 (d, J = 16.5 Hz, 1H), 4.42 (s, 1H), 3.72 (s,
3H), 3.72 (s, 3H); *C NMR (75 MHz, CDCls) & 170.9, 158.5, 150.7, 136.6, 131.1, 130.1, 130.0,
128.4, 128.3, 127.5, 126.9, 126.8, 126.5, 124.4 (q, J = 287.3 Hz), 116.1, 115.2, 113.9,64.9 (q, J =
27.8 Hz), 54.9, 52.8, 52.6, 44.9; HRMS (ESI) calcd. for CpsHy3CIFsN,O4 [M + H]* 519.1293,

found: 519.1290.

To compound 3a (55.4 mg, 0.1 mmol) and benzylamine (21.4 mg, 0.2mmol) in 0.5 mL
tetrahydrofuran was added DBU (5.4 mg), and then stirred for 12 h at room temperature. The

resulting mixture was concentrated and the residue was purified by flash chromatography on silica
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gel (petroleum ether/ethyl acetate = 5:1) to give product 6.

By (S)-N-benzyl-2-((S)-6-chloro-1-(4-methoxybenzyl)-2-oxo-4-(trifluorometh
FBHCNj\Ph yl)-1,2,3,4-tetrahydroquinazolin-4-yl)-2-phenylacetamide (6). White solid;
CI\@[J:O 30.0 mg, 51% yield; >20:1 dr, 99% ee; [a]p® = - 39.6 (¢ 1.50, CH,Cl,); m.p.
PMB 10121019 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 1.0

mL/min, A = 254 nm) tg = 8.2 min (minor), 16.4 min (major); *H NMR (300 MHz, CDCl;) & 8.08
(s, 1H), 7.43 - 7.37 (m, 2H), 7.36 - 7.26 (M, 4H), 7.25 - 7.20 (m, 2H), 7.20 - 7.15 (m, 3H), 7.01 -
6.95 (m, 1H), 6.79 - 6.69 (M, 4H), 6.48 (t, 1H), 6.42 (d, J = 9.0 Hz, 1H), 4.95 (d, J = 16.7 Hz, 1H),
4.71 (d, J = 16.5 Hz, 1H), 4.58 (dd, J = 14.8, 6.1 Hz, 1H), 4.27 (dd, J = 14.8, 5.0 Hz, 1H), 4.08 (s,
1H), 3.74 (s, 3H); **C NMR (75 MHz, CDCl3) & 169.8, 158.6, 151.1, 137.3, 136.9, 132.6, 130.1,
128.7,128.5,128.2, 127.9, 127.7, 127.6, 127.1, 126.8, 126.5, 124.8 (q, J = 287.3 Hz), 116.2, 114.1,
65.7 (g, J = 27.8 Hz), 55.2, 53.6, 45.0, 43.8; HRMS (ESI) calcd. for C,H»CIF;N;NaO; [M +

Na]* 616.1585, found: 616.1595.

In an ordinary vial equipped with a magnetic stirring bar were added 3a (100.0 mg, 0.18 mmol,
1 equiv), THF (1.6 mL) and deionized H,O (0.4 mL). The vial was cooled to 0 <€ via an icewater
bath and stirred for five minutes. After this time, NaBH,4 (54.5 mg, 1.44 mmol, 8 equiv) was added
slowly portion-wise over few minutes. The reaction was then allowed to stir for 12 h at room
temperature. After this time, the reaction was cooled to 0 <€ via an ice-water bath and quenched
with aqueous 1 M HCI carefully, transferred to a separatory funnel, and the organic layers were
separated. The aqueous phase was extracted with DCM three times, and the combined organic
phase was washed with brine and dried over with Na,SO,4. The resulting mixture was concentrated
and the residue was purified by flash chromatography on silica gel (petroleum ether/ethyl acetate

=5:1) to give the product 7.

HO (S)-6-chloro-4-((S)-2-hydroxy-1-phenylethyl)-1-(4-methoxybenzyl)-4-(trif
cl Fa?Q\Ph luoromethyl)-3,4-dihydroquinazolin-2(1H)-one (7). White solid; 79.7 mg,
O 90% vyield; >20:1 dr, 99% ee; [o]o™® = - 13.6 (c 3.99, CH,CL,); m.p.

202.0-202.5 <C; HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 1.0

mL/min, A = 254 nm) tz = 6.9 min (minor), 8.0 min (major); *H NMR (300 MHz, DMSO-dg) &
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8.13 (s, 1H), 7.64 (s, 1H), 7.28 - 7.09 (m, 6H), 6.81 - 6.67 (M, 4H), 6.52 (d, J = 9.0 Hz, 1H), 5.18
(d, J = 4.1 Hz, 1H), 4.96 (d, J = 16.4 Hz, 1H), 4.67 (d, J = 16.7 Hz, 1H), 4.36 - 4.18 (m, 1H), 3.98
(d, J = 10.9 Hz, 1H), 3.87 - 3.78 (m, 1H), 3.69 (s, 3H); *C NMR (75 MHz, DMSO-ds) & 158.0,
150.6, 138.1, 136.3, 130.3, 129.5, 128.1, 127.5, 127.0, 126.7, 126.6, 125.4, 125.3 (q, J = 287.3
Hz), 118.0, 116.0, 113.8, 65.5 (g, J = 26.5 Hz), 61.1, 54.9, 51.2, 43.6; HRMS (ESI) calcd. for

CasH23CIF3N,03 [M + H]* 491.1344, found: 491.1363.

To a suspension of powdered KOH (36.4 mg, 0.65 mmol) in dry THF (2 mL), TsCl (61.8 mg,
0.33 mmol) was added. To this mixture compound 7 (79.7 mg, 0.16 mmol) was added. The
mixture was refluxed for 7 h. Cold water was added to the mixture and it was extracted with DCM
three times. The extract was washed with water and brine, dried over with anhydrous Na,SO, and
concentrated under reduced pressure. The crude product was subjected to column chromatography

on silica gel (petroleum ether/ethyl acetate = 5:1) to obtain 8.

Ph (1S,9bS)-8-chloro-5-(4-methoxybenzyl)-1-phenyl-9b-(trifluoromethyl)-1,2,
Cl\é(i N/ 5,9b-tetrahydro-4H-azeto[1,2-c]quinazolin-4-one (8). White solid; 55.4 mg,
g;:o 72% yield; >20:1 dr, 98% ee; [a]p™° = 54.6 (¢ 2.77, CH,Cl,); m.p. 80.0-81.0 <T;

HPLC (AD-H, i-propanol/n-hexane = 30/70, flow rate = 0.8 mL/min, A = 254

nm) tz = 8.6 min (minor), 10.6 min (major); *H NMR (300 MHz, CDCly) § 7.32 - 7.24 (m, 3H),
7.21-7.06 (m, 4H), 7.02 - 6.92 (m, 1H), 6.91 - 6.79 (m, 2H), 6.64 (d, J = 8.9 Hz, 1H), 6.17 - 6.10
(m, 1H), 5.39 (d, J = 16.5 Hz, 1H), 4.85 - 4.66 (m, 2H), 4.45 - 4.32 (m, 2H), 3.77 (s, 3H); °C
NMR (75 MHz, CDCl3) 6 158.8, 154.6, 138.8, 134.9, 129.7, 128.8, 128.5, 128.3, 128.1, 127.6,
127.0, 125.1 (q, J = 283.5 Hz), 116.1, 115.8, 114.2, 72.9 (g, J = 30.5 Hz), 56.7, 55.2, 46.7, 45.6;

HRMS (ESI) calcd. for CosH,;CIFsN,0, [M + H]" 473.1238, found: 473.1236.

4. X-ray crystallography of compound 3a

=N
\ N\{
FaC +—~Ph

NH

A

PMB
3a

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

alA

b/A

c/A

o/°

pre

V/°

Volume/A®

z

peacg/em’

wmm™
F(000)

Crystal size/mm?
Radiation

20 range for data collection/°

Index ranges

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

Final R indexes [[>=20c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A

Flack parameter

3a (CCDC 1538899)
C28H22CIF3N403

554.94

290(2)

orthorhombic

pP212121

10.3289(3)

13.7520(4)

18.4669(7)

90

90

90

2623.09(15)

4

1.405

0.205

1144.0

0.220 =<0.200 =<0.150
MoKa (A =0.71073)

6.618 to 59.098
-13<h<14,-17<k<17,-24<1<19
23974

6528 [Rint = 0.0282, Rsigma = 0.0277]
6528/0/357

1.033

R1=0.0431, wR2 = 0.0942
R1 = 0.0640, wR2 = 0.1040
0.14/-0.21

0.003(22)



5. 'H,*C NMR, and HPLC spectra for compounds 3a-g, and compounds 4-8

'H and *C NMR of 3a

ST A
=N
\_ NP
o FsC Ph
o
'?'/go
PMB
i
L 4 Reid g 1 (S A
10‘0 9'5 9,‘0 8'5 S'U 7'5 AI : : : : 4'5 4'0 3'5 3'0 Zla Z.IU 1'5 1‘0 0'5 0'0
A i i&il
=N
\_ NP
. FsC Ph
o
NS0

T T T T T T
200 180 180 170 160 130 140 130 120 110 100 90 80 70 60 30 40 30 20 10
£1 (ppm)
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HPLC of 3a

uy
: -
2500004 =N 8
| Cle :
200000 FsC
1 a 3 Ph
1 NH
1:0000-: N/&O
] PMB
100000
50000 §
o]
50000
-100000- J
b T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30
rin
1 Det.AChl/254nm
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %
1 12.286 11252305 354794 50.254 72.616
2 29,166 11138480 133798 49,746 27.384
Total 22390784 488592 100.000 100.000
uV’
250000
] <N
Chle
2000004 FsC
{ c ° \j\Ph
1500004 NAO
S PMB
100000
500004
-RA‘N\ E
I T T T ) T T
0 5 10 15 20 25 30 35
1Hin
1 Det.AChl/254nm
Detector A Chl 254nm
Peaks? Ret. Time Area Height Area % Height %
1 11.472 138435 4564 0.630 1.829
2 29,021 21844401 245008 99,370 98.171
Tota 21982836 249572 100.000 100.000
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'H and *C NMR of 3b

ax 583 =
= BYTT L)
v N

F3C
al \ CF3
N/LQO

A,04—

10.0 9.5 9.0 8.5 8.0

&
=N
N\ NP
FsC
cl CFs
\©\ NH
y o

L

LD

110 100 90 80 70 60 50 10 30 20 10
f1 (ppm)

200 190 180 170 160 150 140 130 120
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HPLC of 3b

uV
=N s
\_ NP "
300000
2000004
1 &
] 3 g
100000 E
o k
T T T T T T T T
0.0 2.5 5.0 75 10.0 12.5
I DetA Chl/254nm
Detector A Chl 254nm
Peaks Ret. Time Area Height Area % Height %
1 6.436 1635805 113771 7.582 8.767
2 7.306 8943985 564359 41.458 43 488
3 7.856 9248574 532789 42.870 41.056
4 10.128 1745390 86810 8.090 6.689
Total 21573755 1297729 100.000 100.000
] N g
I Qe
1000000
] c F3C3\QCF3
750000 N™ 0
1 PMB
SO0000H
250000
o PR N N
] I L) I L) |
0.0 2.5 50 75 10.0 12.5
DetA Chl / 254nm
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 7.306 1164652 61110 3.725 5.040
2 7.871 30098299 1151467 96.275 94,960
Tonal 31262950 1212577 100.000 100.000
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'H and *C NMR of 3¢

v v E 7N

FsC Br

| [ 4o il | | | | 1 I
= o o v = o = 2 a2 o
s § 88 8 8 & 2 2 & ]
= - 5 8 = < & s s o 5
T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 4.0 3.5 3.0
£1 (ppm)

— 168.86
— 158,09

FsC Br

—56.21

—48. 78
— 5. 05

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
f1 (ppm)
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HPLC of 3c

u¥
o
1 2
400000 =
300000+
200000+
1 E
) -
100000 z
E = %
p 2
R | JAN
1 T T T T T T T T T T T
] 5 10 15 20 25 30
1 DetAChl f 254nm
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %
1 10.039 11343952 412765 41.871 64.487
2 11.809 2231904 67965 8.238 10.618
3 16.340 2127715 45417 7.854 7.096
4 28877 11388956 113925 42.037 17.799
T'otal 27092526 640073 100.000 100.000
1750004 =N %
] \_N O =
1500004 .G
3
i X Br
125000 \©\ /&
] l}l o
1000+ PMB
75000+
S000+
25000+ .
D-
T T 1 T T — 1 T T T
0 5 10 15 20 25 30 5
min
DetA Chl / 254nm
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 9947 130987 5116 0.853 3.105
2 27.603 15224032 159624 99.147 96.895
Total 15355019 164740 100.000 100.000
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'H and *C NMR of 3d
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HPLC of 3d
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'H and *C NMR of 3e
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HPLC of 3e
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'H and °C NMR of 3f
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HPLC of 3f
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'H and *C NMR of 3g
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HPLC of 3g
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'H and °C NMR of 3h
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HPLC of 3h
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'H and *C NMR of 3i
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HPLC of 3i
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'H and **C NMR of 3j
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HPLC of 3j
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'H and °C NMR of 3k
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HPLC of 3k
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'H and °C NMR of 31
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HPLC of 3l
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'H and °*C NMR of 3m
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'H and °C NMR of 3n
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HPLC of 3n
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'H and *C NMR of 30
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HPLC of 30
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'H and *C NMR of 3p
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HPLC of 3p
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'H and *C NMR of 3q
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HPLC of 3q
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'H and ®*C NMR of 4
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HPLC of 4
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'Hand *C NMR of 5
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HPLC of 5
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'H and *C NMR of 6
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HPLC of 6

uV
7000 Bn o §
] HN
B0
] g D€ Ph
'CIDDDE hH
l
: o
10000 PMB
30000 e
200001
10000
o]
T T T L T T L 1
0.0 25 50 1.5 10.0 12.5 15.0 17.5 20.0
i
I DetAChl /254nm
Detector A Chl 254nm
Peakd# Ret. Time Area Height Area % Height %
1 8.090 1595058 68819 50.031 71.179
2 16.314 1593089 27866 49.969 28.821
Total 3188147 96685 100.000 100.000
uV
] Bn :
50000 HN\?\
] FsC
1o NP
40000+ /’K{
: NS0
1 PMB
30000
2000
10000
o ,_/,\ﬁ_,r«j\__‘/v\_,/\_:
T T N T N I I T T T T T L
00 25 50 75 10.0 12.5 150 175 200 ns
1in
1 DetA Chl/254nm
Detector A Chl 254nm
Peals# Ret. Time Area Height Area % Height %
1 8.165 9766 421 0.317 0.780
2 16.432 3071851 53529 99.683 99.220
Tota 3081617 53950 100.000 100.000

S52



'H and *C NMR of 7
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HPLC of 7
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'H and *C NMR of 8
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HPLC of 8
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