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General Aspects

'H NMR spectra were recorded on 400 MHz and 500 MHz spectrometers. °C NMR spectra
were recorded with 100/125 MHz NMR spectrometers with complete proton decoupling. IR
spectra were recorded on a FT-IR spectrophotometer. Mass spectral analyses were carried out
with ESI-Q™" Instrument. HPLC analyses were performed using OD-H column. Column
chromatography was conducted with silica-gel 100-200 p mesh. Tetrahydrofuran (THF) was
freshly distilled over sodium/benzophenone prior to use. DCM was distilled over CaH;. Triethyl
amine and pyridine were distilled from KOH prior to use. 1,3,5-Triethylbenzene was prepared
according to the literature reported procedure. Ethyl acetoacetate was distilled prior to use.
Fuming HNOs; was freshly prepared. Pentafluoroaniline, tritylamine, 0O-aminophenol were

purchased and used as such.
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Synthetic Procedures for the Preparation of the Intermediates and their Characterization
Data

Synthesis of 2,4,6-triethylaniline'

H3C H3C
\/Ej\/ 1) fuming HNO3/AcOH
HsC CH3 2) Sn/HCI, 4 h HsC CH;
(62%) NH,

1,3,5-Triethylbenzene (2.0 g, 12.3 mmol) was taken in 10 mL of glacial AcOH and 5 mL of
fuming HNO; was slowly added to it under ice cold conditions. The reaction mixture was stirred
at rt for 2 h and then poured into crushed ice. The oil was extracted with EtOAc, washed with
NaHCO;, brine, dried and concentrated. Silica-gel column chromatography of the residue led to
pure 2,4,6-triethyl nitrobenzene (1.9 g); yield 76%; IR (KBr) cm™ 1368, 1525, 2878, 2971; 'H
NMR (CDCls, 400 MHz) 6 1.19-1.24 (m, 9H), 2.55 (q, 4H, J= 7.5 Hz), 2.62 (q, 2H, J= 7.6 Hz),

6.95 (s, 2H).

The nitro compound (1.8 g, 8.6 mmol) obtained from the above reaction was dissolved in EtOH
and treated with Sn (3.0 g, 25.8 mmol) and Conc HCI (15 mL). The contents were heated at 70
°C for 2 h. Subsequently, the reaction mixture was cooled and the organic matter was extracted
with EtOAc. The combined extract was washed with brine, dried and concentrated to get hold of
2,4,6-triethylaniline (1.2 g); yield 82%; IR (KBr) cm’! 1461, 1478, 1757, 2963, 3385, 3470; 'H

NMR (CDCls, 400 MHz) § 1.06-1.23 (m, 9H), 2.45-2.59 (m, 6H), 6.75 (s, 2H).
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Synthesis of 2,4,6-triphenylaniline’

NH, NH,

Br Br Pd(PPhy), Ph Ph
PhB(OH), -
B Benzene/EtOH, 32 h

(83%)

Into an oven-dried 2-necked round bottom flask, cooled under N, atmosphere, was introduced
2,4,6-tribromoaniline (1.8 g, 5.4 mmol), phenylboronic acid (3.0 g, 24.5 mmol), NaHCO; (9.3
g), Pd(PPh;3)4 (1.2 g, 1.0 mmol), 40 mL of benzene, 40 mL of ethanol and 20 mL of water. The
reaction mixture was heated at 90 °C for 32 h. The reaction mixture was cooled and the solvent
evaporated. The residue was extracted with EtOAc, dried and concentrated to get hold of the
crude product, which was further purified by silica gel column chromatography to obtain 2,4,6-
triphenylaniline (1.4 g); yield 83%; IR (KBr) cm™ 1155, 1326, 2872, 3269; 'H NMR (CDCl;,
500 MHz) & 7.22-7.28 (m, 2H), 7.37-7.41 (m, 6H), 7.43-7.49 (m, 3H), 7.53-7.60 (m, 6H); "°*C
NMR (CDCls, 125 MHz) & 126.5x2, 127.5, 128.5x2, 128.8, 129.0, 129.5, 131.3, 139.7, 140.2,

140.9.

Synthesis of N-((1S,2S)-2-aminocyclohexyl)-4-methylbenzenesulfonamide®

p-TsCl, Et;N
5 DCM, 0 °C 5
H,N  NH, 2h H,N  NHTs
(76%)

Trans-cyclohexyl-1,2-diamine (2.0 g, 17.5 mmol) was dissolved in dry DCM, cooled to 0 °C and
Et;N was added. The reaction mixture was then stirred for 15 min at that temperature and p-
toluenesulphonyl chloride (3.3 g, 17.5 mmol) was added. The reaction mixture was stirred at rt

for 2 h. Subsequently, it was quenched with addition of water and extracted with CHCIl;. The
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combined extract was washed with brine, dried and concentrated to get hold of N-((1S,2S)-2-
aminocyclohexyl)-4-methylbenzenesulfonamide (3.5 g); yield 76%; IR (KBr) cm’” 1155, 1326,
2872, 3269; '"H NMR (CDCls, 500 MHz) & 0.99-1.23 (m, 4H), 1.54-1.63 (m, 2H), 1.75-1.91 (m,
2H), 2.29-2.34 (m, 1H), 2.41 (s, 3H), 2.57-2.62 (m, 1H), 7.27 (d, 2H, J= 8.0 Hz), 7.75 (d, 2H, J

= 8.0 Hz).
Preparation of Tritylammonimun trifluor acetate

Tritylamine (1.0 g, 3.86 mmol) was dissolved in dry THF (10 mL) and TFA (0.3 mL, 3.86
mmol) was added to it under ice cold condition and the reaction mixture was stirred for 2 h. The
solvent was evaporated under reduced pressure, washed thoroughly with petroleum ether and

dried in vacuo to obtain the trifluoroacetate salt of the trityl amine as a white hygroscopic solid.

Synthetic Proceduresfor the Preparation of the Catalysts and the Characterization Data. A
representative procedure for the synthesis of (S)-N-(2,4,6-triphenylbenzene)pyrrolidine-2-
carboxamide, 5 is described below. A similar procedure was followed for the synthesis of the

remaining catalysts, i.e., 1, 2, 4 and 6-14.

To a 2-necked round bottom flask containing Boc-L-proline (2.5 g, 11.6 mmol) in 30 mL
dry THF was added Et;N (1.17 g, 11.6 mmol) under N, atmosphere. The resultant solution was
cooled to 0 °C. Subsequently, ethyl chloroformate (1.2 g, 11.8 mmol) was introduced drop wise
over a period of 30 min. After the solution was stirred at this temperature for 1 h, 2,4,6-triphenyl
aniline (1.0 g, 3.1 mmol) was added, under N, atmosphere, in small portions. The reaction

mixture was stirred at 0 °C for 1 h, at rt for 2 h, and heated at reflux for 16 h; the reaction was
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continually monitored by TLC analyses. At the end of the reaction, as judged by TLC analysis,
the reaction mixture was cooled to rt and filtered. The filtrate was concentrated to get hold of the

crude product, which was further purified by silica-gel cloumn chromatography.

The above product (1.5 g, 3.0 mmol) was dissolved in 20 mL of MeOH, 10% Pd/C (0.05 g)
was added and stirred under H, atm for 6 h. After completion of the reaction, the reaction
mixture was filtered through celite and the filtrate was evaporated under reduced pressure to
yield (S)-N-(2,4,6-triphenylbenzene)pyrrolidine-2-carboxamide, 5 (1.1 g, 94%) in almost pure

form.

(S)-N-(Per fluor ophenyl)pyrrolidine-2-car boxamide, 1:* Yield 67 %; mp 82-84 °C; [a]*'p = —
36.46° (¢ = 0.5, EtOH); IR (KBr) cm’ 1668, 2873, 2967, 3225, 3351; 'H NMR (CDCl, 500
MHz) & 1.76-1.85 (m, 2H), 2.04-2.07 (m, 1H), 2.19-2.26 (m, 1H), 2.99-3.04 (m, 1H), 3.08-3.13
(m, 1H), 3.96-3.97 (m, 1H); *C NMR (CDCL, 125 MHz) § 26.2, 30.9, 47.4, 60.7, 112.0, 112.1,
112.2,136.8, 138.7, 141.8, 143.8, 174.0; ESI-MS" nvz Calcd for C;;HoN>OF5 281.0713 [M+H],

found 281.0712.

(S)-N-(2-(p-Tosylamido)phenyl)prolinamide 2:° Yield 83%; mp 134 °C; [a]*'p =—11.87° (c =
0.016, MeOH); IR (KBr) cem’ 1160, 1526, 1650, 2818, 3145, 3339; '"H NMR (CDCl3, 500 MHz)
8 1.69-1.75 (m, 2H), 1.88-1.95 (m, 1H), 2.16-2.23 (m, 1H), 2.37 (s, 3H), 2.93-3.01 (m, 1H),
3.03-3.07 (m, 1H), 2.23 (m, 1H), 2.37(s, 3H), 2.88-2.92 (m, 1H), 3.03-3.08 (m, 1H), 3.85 (dd,
IH, J; = 9.4 Hz, J, = 5.2 Hz), 7.05-7.09 (m, 1H), 7.14-7.19 (m, 4H), 7.32-7.34 (m, 1H), 7.54 (d,
2H), 9.85 (s, 1H); °C NMR (CDCls, 125 MHz) & 21.5, 26.2, 30.7, 472, 60.6, 122.5, 12528,
127.0, 127.4, 127.8, 128.3, 129.4, 132.8, 137.1, 143.3, 174.7; ESI-MS+ m/z Calcd for

Ci3H21N3S0;3 360.1381 [M+H], found 360.1381.
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(S)-N-(2-Hydr oxyphenyl)pyrrolidine-2-carboxamide 4:” Yield 80%; IR (KBr) cm” 1530,
1640, 3223, 3354; 'H NMR (CDCls, 500 MHz) & 1.77-1.80 (m, 2H), 2.00-2.22 (m, 1H), 2.23-
2.26 (m, 1H), 3.00-3.15 (m, 2H), 3.99 (brs, 1H), 6.82 (t, 1H, J = 8.2 Hz), 6.94 (d, 1H, J = 8.2
Hz), 6.99 (d, 1H, J= 8.2 Hz), 7.09 (t, 1H, J = 8.2 Hz): 13C NMR (CDCls, 125 MHz) 5 26.3, 31.0,
474, 60.3, 120.0, 120.1, 122.2, 125.1, 127.2, 149.2, 175.4; ESI-MS" m/z Calcd for C;3H;7N305

264.1348 [M+H], found 264.1348.

(S)-N-(2,4,6-Triphenylbenzene)pyrrolidine-2-car boxamide 5: Yield 68%; mp 160-162 °C;
[a]*’b =—10.0° (c = 0.1, EtOH); IR (KBr) cm™' 1495, 1677, 3030, 3186, 3474; '"H NMR (CDCls,
500 MHz) & 1.18-1.27 (m, 1H), 1.33-1.41 (m, 2H), 1.54 (brs, 1H), 1.72-1.78 (m, 1H), 2.42-2.47
(m, 1H), 2.67-2.72 (m, 1H), 3.35 (dd, 1H, J, = 9.4 Hz, J, = 4.8 Hz,), 7.24-7.56 (m, 17 H), 9.02
(s, 1H); ®C NMR (CDCls, 125 MHz) & 25.1, 29.8, 46.8, 59.9, 127.3, 127.4, 127.7, 128.2, 128.6,
128.9, 129.1, 130.4, 139.9, 140.2, 140.6, 141.3, 171.4; ESI-MS™ m/z Calcd for CaoHysN,O

419.2123 [M+H], found 419.2124.

(S)-N-(2,4,6-Triethylbenzene)pyrrolidine-2-carboxamide 6: Yield 75%; mp 158-160 °C;
[a]’b = -21.5° (¢ = 0.5, EtOH); IR (KBr) cm™ 1657, 2861, 2964, 3253; '"H NMR (CDCls, 400
MHz) & 1.05-1.21 (m, 9H), 1.74-1.79 (m, 2H), 2.00-2.04 (m, 1H), 2.17-2.24 (m, 1H), 2.43 (q,
4H, J = 7.5 Hz), 2.50 (q, 2H, J = 7.5 Hz), 2.95-3.10 (m, 2H), 3.94-3.97 (m, 1H), 6.85 (s, 2H),
9.10 (brs, 1H); °C NMR (CDCls;, 100 MHz) § 14.6, 15.5, 25.0, 26.2, 28.6, 30.9, 47.4, 60.7,
125.9, 130.3, 140.9, 143.4, 173.3; ESI-MS" mvz Calcd for C,7HN,0 275.2123 [M+H], found

275.2124.

(S)-N-Tritylpyrrolidine-2-carboxamide 7: Yield 85%; mp 92-94 °C; [0]*’b = —10.0° (¢ = 0.5,

EtOH); IR (KBr) cm™ 1445, 1491, 1674, 3313, 3470; "H NMR (CDCl;, 500 MHz) & 1.71-1.75
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(m, 2H), 1.91-1.96 (m, 1H), 2.03-2.09 (m, 1H), 2.93-2.98 (m, 1H), 3.03-3.07 (m, 1H), 3.81-3.84
(m, 1H), 7.16-7.30 (m, 15 H), 8.99 (brs, 1H); °C NMR (CDCls, 125 MHz) § 26.2, 30.5, 47.3,
61.3, 69.7, 127.0, 128.0, 128.7, 145.0, 173.3; ESI-MS" mVz Caled for Ca4HaN,O 357.1966

[M+H], found 357.1962.

(2S,4R)-4-Hydr oxy-N-phenylpyrrolidine-2-carboxamide, 8:® Yield 88%; mp 120-122 °C;
[a]*’b = —26.0° (c = 0.5, EtOH); IR (KBr) cm™ 1553, 1661, 3140, 3288; '"H NMR (CDCls, 500
MHz) & 2.00-2.05 (m, 1H), 2.35-2.40 (m, 1H), 2.90 (brs, 1H), 3.11-3.17 (m, 1H), 4.21-4.28 (m,
1H), 4.47 (brs, 1H), 7.07 (t, 1H, J= 7.3 Hz), 7.27-7.31 (m, 2H), 7.58 (d, 2H, J = 8.2 Hz), 9.83 (d,
1H, J = 17.9 Hz); °C NMR (CDCls;, 125 MHz) & 40.1, 55.3, 60.4, 73.4, 120.7, 125.0, 129.3,

137.8, 172.9; ESI-MS" mVz Caled for C;;H4N,O, 207.1133 [M+H], found 207.1130.

(25,4R)-N-Hydr oxy-N-(per fluor ophenyl)pyrrolidine-2-car boxamide, 9: Yield 74%; mp 128-
130 °C; [a]*'p —18.0° (¢ = 0.5, EtOH); IR (KBr) cm™ 1502, 1690, 3235, 3273; "H NMR (CDCl;,
500 MHz) & 2.05-2.11 (m, 1H), 2.35 (dd, 1H, J, = 14.2 Hz, J, = 8.7 Hz,), 2.89 (dd, 1H, J; = 12.6,
J,=3.2 Hz, Hz), 3.11 (dd, 1H, J, = 12.6 Hz, J, = 1.8 Hz,), 4.17-4.23 (m, 1H), 4.52 (brs, 1H); "*C
NMR (CDCls, 125 MHz) & 40.0, 55.5, 60.0, 73.4, 173.7; ESI-MS" m/z Calcd for C;;HoFsN,0,

297.0662 [M-+H], found 297.0660.

(25,4R)-4-Hydr oxy-N-(2-hydr oxyphenyl)pyrrolidine-2-carboxamide, 10: Yield 82%; mp
138-140 °C; [a]*'p = —19.2° (¢ = 0.5, EtOH); IR (KBr) cm™ 1545, 1661, 3284; "H NMR (CDCl;,
500 MHz) & 1.97-2.02 (m, 1H), 2.29-2.34 (m, 1H), 2.82 (dd, 1H, J; = 12.6 Hz, J, = 3.0 Hz,),
3.06 (d, 1H, J=12.6 Hz), 4.14 (t, 1H, J= 8.4 Hz), 4.46 (s, 1H), 6.78 (d, 1H, J= 7.3 Hz), 6.86 (d,

1H, J = 8.0 Hz), 6.95 (t, 1H, J = 8.4 Hz), 7.03 (t, 1H, J = 8.0 Hz), 9.91 (brs, 1H); °*C NMR
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(CDCls, 125 MHz) & 39.1, 54.6, 59.4, 71.7, 115.1, 118.7, 119.4, 123.6, 125.3, 146.3, 172.8; ESI-

MS" mVz Caled for C;H4N,O3 222.1006 [M+], found 222.1004

(25,4R)-4-Hydr oxy-N-((1S,25)-2-(4-methylphenylsulfonamido)cyclohexyl)-pyrrolidine-2-

carboxamide, 11: Yield 85%; mp 190-192 °C; [a]*'p = +34.0° (c = 0.5, EtOH); IR (KBr) cm™
1164, 1530, 1636, 2953, 3124, 3288, 3362; '"H NMR (CDCls, 500 MHz) 6 1.08-1.32 (m, 4H),
1.59-1.61 (m, 1H), 1.69 (d, 2H, J=11.4 Hz), 1.99-2.05 (m, 4H), 2.21-2.26 (m, 1H), 2.39 (s, 3H),
2.84 (d, 1H, J= 3.0 Hz), 2.85-2.87 (m, 1H), 3.96 (t, 1H, J = 8.4 Hz), 4.43 (s, 1H), 7.24 (d, 2H, J
= 6.9 Hz), 7.69 (d, 2H, J = 8.4 Hz), 7.89 (d, 1H, J = 9.2 Hz); °*C NMR (CDCls, 125 MHz) &
21.6, 24.7x2, 32.5, 33.5, 40.0, 51.7, 55.1, 59.0, 59.6, 73.5, 126.7, 129.6, 139.5, 143.0, 176.5;

ESI-MS" nvz Caled for C;sHy7N304S 382.1800 [M+H], found 382.1804.

(2S,4R)-4-Hydr oxy-N-tritylpyrrolidine-2-carboxamide, 12: Yield 84%; mp 204-206 °C;
[a]’b =-21.1° (¢ = 0.5, EtOH); IR (KBr) cm™ 1509, 1664, 3253, 3322, 3465; '"H NMR (CDCls,
500 MHz) & 1.80 (t, 1H, J= 13 Hz), 2.57 (dd, 1H, J; = 13.4 Hz, J, = 6.9 Hz), 3.03 (brs, 1H), 3.30
(brs, 1H), 4.45 (brs, 1H), 5.00 (brs, 1H), 7.08-7.10 (m, 6H), 7.24-7.27 (m, 9H), 7.82 (brs, 1H),
9.93 (brs, 1H); *C NMR (CDCls, 125 MHz) & 39.7, 55.4, 60.3, 69.8, 73.1, 127.0, 128.0, 144.9,

173.0; ESI-MS™ m/z Calcd for Co4H24N,0, 373.1916 [M+H], found 373.1914.

(2S5,4R)-4-Hydroxy-N-(2,4,6-triethylphenyl)pyrrolidine-2-carboxamide, 13: Yield 76%; mp
154-156 °C; [0]*p = +4.0° (¢ = 0.5, EtOH); IR (KBr) cm™ 1531, 1658, 2930, 2963, 3263; 'H
NMR (CDCls, 500 MHz) & 1.46 (t, 6H, J= 7.3 Hz), 1.20 (t, 3H, J = 7.3 Hz), 2.10-2.05 (m, 1H),
2.34-2.39 (m, 1H), 2.49 (q, 4H, J = 7.8 Hz), 2.58 (q, 2H, J = 7.8 Hz), 2.74 (brs, 1H), 2.87-2.90

(m, 1H), 2.08-2.10 (m, 1H), 4.19 (t, 1H, J = 7.8 Hz), 4.45 (brs, 1H), 6.91 (s, 2H), 9.13 (brs, 1H);
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C NMR (CDCls, 125 MHz) § 14.6, 15.6, 25.1, 28.7, 40.2, 55.5, 60.0, 73.3, 126.0, 130.0, 140.9,

143.6, 173.7; ESI-MS" mVz Caled for C7H,6N,0;, 291.2072 [M+H], found 291.2076.

(25,4R)-4-Hydroxy-N-(2,4,6-triphenylbenzene)pyrrolidine-2-carboxamide, 14: Yield 76%;
mp 180-182 °C; [a]*'p = +5.8° (¢ = 0.5, EtOH); IR (KBr) cm™ 1531, 1658, 2930, 2963, 3263; 'H
NMR (CDCls, 400 MHz) & 1.15-1.18 (M, 1H), 1.87-1.93 (m, 1H), 2.39 (d, 1H, J=9.7 Hz), 2.73
(d, 1H, J=11.7 Hz), 3.87 (t, 1H, J = 8.2 Hz), 4.09 (s, 1H), 7.22-7.37 (m, 13 H), 7.50-7.56 (m, 4
H), 9.01 (s, 1H); °C NMR (CDCls, 125 MHz) & 37.8, 54.4, 58.9, 70.9, 127.3, 127.6, 128.1,
128.2, 128.6, 128.8, 129.0, 138.6, 139.5, 141.0, 141.2, 142.0, 167.7; ESI-MS™ m/z Calcd for

Ca9H26N20, 435.2072 [M+H], found 435.2074.

Preparation of (S)-4-methyl-N-(pyrrolidinyl-2-methyl)benzenesulfonamide 3.”

1) TsCl, Et;N
DCM, 0°C to rt
{ dnr ah EVN-TS
N > N H
Cbz 2) H,-Pd/C H
MeOH, rt, 4 h

(88%)
The synthesis was done following the literature reported procedure.’

(S)-4-M ethyl-N-(pyrrolidinyl-2-methyl)benzenesulfonamide 3:° Yield 84%; IR (KBr) cm™
1155, 1326, 2872, 3269; 'H NMR (CDCls, 500 MHz) & 1.23-1.37 (m, 1H), 1.60-1.83 (m, 3H),
2.41 (s, 3H), 2.66 (dd, 1H, J, = 12 Hz, J, = 7.9 Hz), 2.71-2.76 (m, 1H), 2.84-2.88 (m, 1H), 2.93
(dd, 1H, J, = 12.0 Hz, J, = 4.1 Hz), 3.23-3.28 (m, 1H), 7.28 (d, 2H, J = 8.2 Hz), 7.72 (d, 2H, J =
8.2 Hz); °C NMR (CDCls, 125 MHz) 21.6, 25.8, 28.9, 46.3, 47.0, 57.5, 127.1, 129.7, 137.1,

143.3.
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'H and *C NMR Spectral Reproductions of the Catalysts 1-16
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Figure S1. "H NMR (CDCl;, 500 MHz) and "*C NMR (CDCls, 125 MHz) spectra of (S)-N-

(perfluorophenyl)pyrrolidine-2-carboxamide, 1.
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Figure S2. '"H NMR (CDCl;, 500 MHz) and >C NMR (CDCls, 125 MHz) spectra of (S)-N-(2-
(p-tosylamido)phenyl)prolinamide 2.
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hydroxyphenyl)pyrrolidine-2-carboxamide 4.
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Figure S6.

'H NMR (CDCls, 400 MHz) and "*C NMR (CDCls, 100 MHz) spectra of (S)-N-
(2,4,6-triethylbenzene)pyrrolidine-2-carboxamide 6.
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Figure S7. "H NMR (CDCls, 500 MHz) and *C NMR (CDCls, 125 MHz) spectra of (S)-N-
tritylpyrrolidine-2-carboxamide 7.
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Figure S8. "H NMR (CDCls, 500 MHz) and "*C NMR (CDCls, 125 MHz) spectra of (2S,4R)-4-
hydroxy-N-phenylpyrrolidine-2-carboxamide 8.
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Figure S9. '"H NMR (CDCl;, 500 MHz) and >C NMR (CDCls, 125 MHz) spectra of (2S,4R)-N-
hydroxy-N-(perfluorophenyl)pyrrolidine-2-carboxamide 9.
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Figure S10. '"H NMR (CDCls, 500 MHz) and *C NMR (CDCls, 125 MHz) spectra of (2S,4R)-4-
hydroxy-N-(2-hydroxyphenyl)pyrrolidine-2-carboxamide 10.
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Figure S11. 'H NMR (CDCls, 500 MHz) and "*C NMR (CDCls, 125 MHz) spectra of (2S,4R)-
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Figure S12. "H NMR (CDCls, 500 MHz) and *C NMR (CDCls, 125 MHz) spectra of (2S,4R)-
4-hydroxy-N-tritylpyrrolidine-2-carboxamide 12.
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Figure S13. 'H NMR (CDCl;, 500 MHz) and '>*C NMR (CDCls, 125 MHz) spectra of (2S,4R)-
4-hydroxy-N-(2,4,6-triethylphenyl)pyrrolidine-2-carboxamide 13.
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Figure S14. "H NMR (CDCls, 500 MHz) and °C NMR (CDCls, 125 MHz) spectra of (2S,4R)-4-
hydroxy-N-(2,4,6-triphenylbenzene)pyrrolidine-2-carboxamide 14.
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Figure S15. "H NMR (CDCls, 500 MHz) and °C NMR (CDCls, 125 MHz) spectra of (2S,4R)-4-
tosylamido-N-(2,4,6-triethylphenyl)pyrrolidine-2-carboxamide 15.
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Figure S16. "H NMR (CDCls, 500 MHz) and °C NMR (CDCls, 125 MHz) spectra of (2S,4R)-4-

tosylamido-N-(2,4,6-triphenylbenzene)pyrrolidine-2-carboxamide 16.
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'H NMR Spectral Reproductionsfor the Representative Biginelli Products."
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Figure S17. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-phenyl-3,4-
dihydropyrimidin-2(1H)-one (entry 1, Table 3).
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Figure S18. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-

methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 2, Table 3).
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Figure S19. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(3-
methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 3, Table 3).
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Figure S20. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(3,4-
dimethoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 4, Table 3).
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Figure S21. '"H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-
methylphenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 6, Table 3).
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Figure S22. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-
fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 7, Table 3).
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Figure S23. '"H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 8, Table 3).
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Figure S24. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-a,0.,0-
trifluoromethylphenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 10, Table 3).

S30




McHs
CO,Et
NC 2

J’:= . z
U JrL_ l _._)Ill |
1.0 oo so e "o R Y S
A | A

Figure S25. '"H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-
cyanophenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 11, Table 3).
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Figure S26. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(4-
nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 12, Table 3).
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Figure S27. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-(2-
nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (entry 13, Table 3).
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Figure S28. 'H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-napthyl-3,4-
dihydropyrimidin-2(1H)-one (entry 14, Table 3).
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Figure S29. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-pyridyl-3,4-
dihydropyrimidin-2(1H)-one (entry 15, Table 3).
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Figure S30. '"H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-isobutyl-
3.,4-dihydropyrimidin-2(1H)-one (entry 16, Table 3).
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Figure S31. "H NMR (CDCls, 500 MHz) spectrum of 5-ethoxycarbonyl-6-methyl-4-cyclohexyl-

Table S1. The HPLC Resolution Conditions for the DHPM Products.

3.,4-dihydropyrimidin-2(1H)-one (entry 17, Table 3).

ent roduct® HPLC resolution retention
y P conditions® times®
Joj\ OD-Column,
1 Y Hex:IPA = 85:15 tri= 8.8
CH . _
CoLEt s 1.0 ml/min, tro=10.3
254 nm
o}
U OD-Column,
HN” ~NH
2 P Hex:IPA = 85:15 tgi=11.6
COEL ¥ 1.0 ml/min, tro= 14.6
,CO 217 nm
o}
HNJ\NH OD—Column,
3 P> CH, Hex:IPA = 85:15 tri=12.9
COEt 1.0 ml/min, tro= 144
OCHs 213 nm
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OD-Column,
Hex:IPA = 50:50
1.0 ml/min,
254 nm

tR1: 91
trRo=16.7

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
254 nm

tri=19.1
tR2: 23.0

OD-Column,
Hex:IPA = 70:30
1.0 ml/min,
254 nm

tR1: 6.0
tRZZ 6.7

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
210 nm

tR1: 9.6
tr=11.7

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
234 nm

tR1: 9.9
tR2: 12.7

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
225 nm

tR1: 9.9
tR2: 12.1

10

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
254 nm

tR1: 8.2
tRzz 9.5

11

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
254 nm

tR1: 346
tR2: 49.9

12

OD-Column,
Hex:IPA = 85:15
1.0 ml/min,
254 nm

tri=14.6
tR2: 16.8




HNJOJ\NH OD-Column,
13 A, Hex:IPA = 85:15 trgi=12.4
@ﬁ\(ﬁt : 1.0 ml/min, tro=15.2
Noz ™ 252 nm
)o]\ OD-Column,
14 o Hex:IPA = 90:10 tr;=19.9
X CH : _
Nl J o 8 1.(2) 5rzl/mln, tro=42.9
nm
)Oj\ OD-Column,
15 Y Hex:IPA = 85:15 tri=42.7
CH : _
t s 1.2 6rgl/m1n, o= 43.5
nm
j)\ OD-Column,
HsC  HN NH . _ . _
16 ) Hex:IPA = 85:15 tr=30.3
H;C CH . _
Loyt 3 l.gé;ﬂ/mm, tro=31.8
nm
i OD-Column,
17 Y Hex:IPA = 95:05 tr1=14.9
CH : _
O)\Co(;t g l.gsrzl/mm, t=16.6
nm

& Racemic molecules were prepared following the literature reported procedure using Conc HCI under reflux in
EtOH. ® Hex = n-hexane and IPA = isopropyl alcohol.  tg; and tg, = Retention times for S and R isomer of DHPMs.
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HPL C Chromatograms of the Biginelli Products'®

270.0nm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm
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4 — I i
] CHs [ P
0 30 CO,Et [ fo
] . \
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2 ] /
0.20 \
] | .
] | I'\I
] | \
0.10 ' |
[s] OO;

Processed Channel Descr.: PDA 270.0 nm

Pracraasad
roCtessea

o .
Channel Descr. RT Area Yo Area | Height

-

PDA 270.0 nm 8.871 | 25287268 49.87 | 438445
PDA 270.0 nm | 10.354 | 25421753 50.13 | 462507

N

HPLC Profilefor Entry 1, Table 3, 98% ee

216.0nm - W2998 - PDA 200.0 to 200.0 nm at 1.2 nm
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|
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T e
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o

T T
8.00 10.00 12.00
Minutes

Processed Channel: PDA 216.0 nm; Result Id: 12010; Processing Method: DCefault

14.00 16.00
Channel: W2996 ;

Processed Channel Descr.: PDA 216.0 nm
Processed N .
Channel Descr. RT Area Yo Area Hsight

-

PDA 216.0 nm 8.244 949910 0.99 73592
2| PDA 216.0 nm | 10.764 | 94825309 99.01 | 2702653
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217 3nm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm

——— Channel: W2896 ; Processed Channel: PDA 217.3 nn;

Processed Channel Descr.: PDA 217.3 nm

Result Id: 9528; Processing Method: Default

] o] :
] X 4 3
2 00 HN™ NH H &8
4 P N =
7 CHa | l\ N
] CO,Et [ [\
150 HsCO [l [
] H [ (.
1Racemic compound [ [
2 7 | ‘| |I I‘l
.00 ' P
4 | I, | '\I
] | I‘l | II'
0.50 |‘ \ [
] | \ |
4 | \ | 1y
i / e ..-' A
0.00 — — T - = A
2.00 4.00 6.00 5.00 "10l00' "12700" 1400 "16.00 “18'00 "20.00
Minutes

Processed o .
Channel Descr. RT Area Yo Area | Height
1| PDA 217.3 nm | 11.631 | 84304486 | 50.57 | 2289332
2| PDA 217.3 nm | 14.633 | 82408990 49.43 | 1812205
HPLC Profilefor Entry 2, Table 3, 99% ee
212.0nm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm
1.80] B
] 1—]'
1.60 E'.
9 |
1.’-[E || II
7 |
1.20 [
] | |
- 1.00 L
< ] | |
0.80 [
0.60+ I| '.II
- 1
4 1
0.40+ II I'.
] o] |
0.20 2 { \
] = " o
0.00 —_— = i = =
" T2bo | T4bo s00 | s00 100 1200 1400 “6lco | 1go0
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Chanrel: W2996 ;

Processed Channel Descr.: PDA 212.0 nm

Processed Channel: PDA 272.0 nm; Result Id: 12002;

Processed o .
Channel Descr. RT Area  Area | Height
1|PDA 212.0nm | 11.495 355262 0.41 8584
2| PDA 212.0nm | 14.7165 | 86034911 99.59 | 1856838

Processing Method: Default
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Channel: W2996 ;
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HPLC Profilefor Entry 3, Table 3, 98% ee
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Processed Channel: PDA 213.0nm; Resultld: 12004; Processing Method: Default

Processed Channel Descr.: PDA 213.0 nm

Processed :
Channel Descr. RT Area % Area Height
1| PFDA 213.0nm | 11.285 905951 0.90 26498
2 |FDA 213.0 nm | 13.292 | 100083845 99.10 | 2015165
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255 0nm - W2686 - PDA 200.0 to 800.0 nm at 1.2 nm
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Processed Channel: PDA 255.0 nm; Result Id: 9563; Processing Method: Default
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Processed Channel Descr.: PDA 255.0 nm

Processed o .
Channal Descr. RT Area Yo Area | Height
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HPLC Profilefor Entry 4, Table 3, 98% ee
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0.201
4 =]
o
] o
fi £
015 o4
b [
I [
7 | \
= — | \
< 010 |‘I \
] | \
o |I \n
i | \
0.05 | \
i o [ N
4 — | \
B g ."II \\
0.00 R - Ve LT ™ = \‘“_1.5_
"' 200 400 00 | 200 10lo0 | 1200 14'00 | 1800 igloo 2000 2200 2400 2600
Minutes
RT Area % Area | Height
1]119.151 177430 1.19] 13100
2123.000 | 14736095 98.81 | 160658

S41




] o E
] HNJ\NH b o
<
1.00] Wcm | I||
1| e CO,Et | ||
0.80 - |
1Racemic compound | |
> 060 ‘ | |
= i | |
1 IR
0.40 | | | ||
] ]
] |
0.20 | || [
] [
] ERTARRN e
0.00+—— S l I T
A [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I [ [ [ [ I T [ [
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Minutes

——— Channel: W2996 ; Processed Channel: PDA 224.0 nm; Result Id: 9464; Processing Method: Default

Processed Channel Descr.: PDA 224.0 nm

Processed
Channel Descr.

PDA 2240 nm |6.006| 17519776 | 48.19| 1041127
PDA 224.0nm | 6.758 | 18838796 | 51.81| 876423

RT Area % Area| Height

-

pv]

HPLC Profilefor Entry 6, Table 3, 96% ee
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HPLC Profilefor Entry 7, Table 3, 98% ee
209 Onm - W2996 - PDA 2000 to 800.0 nm at 1.2 nm
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Channel: W2996 ; Processed Channel: PDA 209.0 nm; Result Id: 12008; Processing Method: Default

Processed Channel Descr.: PDA 209.0 nm

Processed o .
Channel Descr. RT Area %o Area | Height
1| PDA 209.0 nm 8.286 746334 1.00 23953
2 | PDA 209.0 nm | 10.422 | 73583130 | 9%.00 |2318103
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234.0nm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm
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——— Channel: W2996 ;

Processed Channel Descr.: PDA 234.0 nm

Processed Channel: FDA 234.0 nm; Result Id: 9518; Processing Method: Default

Processed o
Channel Descr. RT Area % Area | Height
1|PDA 234.0 nm | 9.963|46567169 | 49.87 | 1372306
2| PDA 2340 nm |12.789 [ 46818153 | 50.13| 1076818
HPLC Profilefor Entry 8, Table 3, 99% ee
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RT Area % Area| Height
1] 9.984 221318 0.46 47306
2| 12.155 [ 48230684 | 99.54 | 1146212
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225 0nm - W29096 - PDA 200.0 to 800.0 nm at 1.2 nm

Channel: W2996 ; Processed Channel: PDA 225.0 nn; Result Id: 9481;

Processed Channel Descr.: PDA 225.0 nm
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Processing Method: Default

Demmmoo o ~
Channel Descr RT Area % Area| Height
1| PDA 225.0 nm 9.984 | 51977571 50.39 [ 1776005
2| PDA 2250 nm | 12.155| 51172696 | 49.61 [ 1653608
HPLC Profilefor Entry 9, Table 3, 98% ee
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RT Area % Area| Height
1| 9.286 656074 1.11] 130535
2| 11.637| 58668927 | 98.89 | 1922602
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1]8.291| 59253317 | 49.64 | 2204245
219513 60120791 | 50.36 | 1899436
HPLC Profilefor Entry 10, Table 3, 98% ee
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RT Area % Area | Height
1]34.690 | 26186269 49.95 | 200123
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HPLC Profilefor Entry 11, Table 3, 97% ee
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254 Onm - W2096 - PDA 2000 to 800.0nm at 1.2 nm
| it
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Channel: W2996 ; Processed Channel: PDA 254 0 nm Result ld: 9505; Processing Method: Default
Processed Channel Descr.: PDA 254.0 hm
Processed o )
Channel Deser. RT Area %o Area | Height
1| PDA 254.0 nm | 14.629 | 45941829 | 49.22 | 846890
2| PDA 254.0 nm | 16.811 | 47400382 50.78 | 751498
HPLC Profilefor Entry 12, Table 3, 99% ee
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2] 16.812 435183992 99.33 | 731083
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1.20

252 Onm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm
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——— Channel: W2996 ;

Processed Channel: PDA 252.0 nm; Result Id: 9483; Processing Method: Default

Processed Channel Descr.: PDA 252.0 nm

Processed o .
Channel Descr. RT Area %0 Area| Height
1| PDA 252.0 nm | 12.492| 35177611 50.58 | 1147673
2 |PDA 252.0 nm | 15.205|34377135| 49.42| 942638

4 | |
040 |I I| |I \
] [ | \
] [ \ \
| \ |
0 20 | | |
’ i i |
m | \ |
/ \ /
i | “
0.00 - T —!
—— T T ——————1—— -———————§————————
2.00 4.00 500 800 10.00 12.00 14.00 16.00
Minutes

HPLC Profilefor Entry 13, Table 3, 96% ee
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HPLC Profilefor Entry 14, Table 3, 96% ee
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260.8nm - W2996 - PDA 200.0 to 800.0 nm at 1.2 nm
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——— Channel: W2996 ; Processed Channel: FDA 260.8 nm; Result Id: 9459;

Processing Method: Default

Processed Channel Descr.: PDA 260.8 nm

Processed o .
Channel Descr. RT Area % Area | Height
1 |PDA 260.8 nm | 42.713 | 66841746 50.79 | 3360885
2 | PDA 260.8 nm | 43.531 | 64770555 49.21 | 2828337
HPLC Profilefor Entry 15, Table 3, 94% ee
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——— Channel: W2996 ;

Processed Channel Descr.: PDA 268.0 nm

Processed Channel: PDA 268.0 nm; Result ld: 9520; Processing Method: Default

Processed ]
Channel Descr. RT Area % Area | Height
PDA 268.0 nm | 30.371| 21545402 | 49.63 | 383752
2| PDA 268.0 nm |31.846 | 21868741 50.37 | 407935
HPLC Profilefor Entry 16, Table 3, 96% ee
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£ 8000 nm at 1.2 nm
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——— Channel: W2996 ;
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Processed Channel: PDA 256.0 nm; Result Id: 9479;

Processing Method: Default

FLA £9 nm
Processed .
Channel Descr. RT Area % Area | Height
PDA 256.0 nm | 14.911 | 11735814 49.64 | 244683
2| PDA 256.0 nm | 16.661 | 11904591 50.36 | 235270
HPLC Profilefor Entry 17, Table 3, 98% ee
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RT Area % Area | Height
14.910 130329 0.71] 16493
2| 16.659 | 18234470 99.29 | 371397
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