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1. General methods

'"H NMR spectra and 3C NMR spectra were recorded on a Bruker AVANCE III 400 (400MHz)
spectrometer in needful D-reagents with tetramethylsilane (TMS) as an internal reference. Data for 'H
NMR were reported as follows:

chemical shift (ppm), and multiplicity (s= singlet, d= doublet, t= triplet, dd= double of doublet, br=
broad, m= multiplet), coupling constants (Hz) and integration; Data for '*C NMR were reported as ppm.
Melting points were measured on an X4-type micro-melting point apparatus and were uncorrected.
HPLC analyses were performed using a Daicel ChiralPak AS or AD column purchased. Crystal
structure determination of Michael product 3a was carried out on a RigakuMicroMax 002+
diffractometer. HRMS of Michael products were carried out on Brucker Apex IV FTMS.

1.1 Materials

Unless otherwise stated, all reagents were purchased from commercial suppliers, including nitroalkanes,
2a, 2b, 2¢, 2d and catalysts I, IV, V, VIIL. Ethyl 5,5-disubstituted-2-oxo- 2,5-dihydrofuran-3-
carboxylates la-c were prepared according to literature procedures and all the spectral data matches
with the desired compounds.! Catalysts II,> III,> VI® were prepared according to the literature
procedures and all the spectral data matches with the desired compounds. Nitroalkanes 2e, 2f and 2g
were prepared according to the literature procedures [4l. All the reactions were monitored by thin layer
chromatography (TLC) on GF254 silica gel plates.
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2. Synthesis and characterization of compounds 3a-k

2.1 General procedure for the organocatalytic Michael addition reactions

o} 1 Ry
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1 2 (3R,4R,1'S)-3a-k

To a solution of 10 mol% catalyst II (10 or 20 mol% DBU was used for the preparation of racemic
samples) in EA (2.0 mL), furanone (0.1 mmol) and nitroalkane (0.5 mmol) was added sequentially at
room temperature. The mixture was stirred at room temperature, and the conversion was monitored by
TLC. After completion, direct chromatography on silica gel (ethyl acetate/petroleum ether = 2/1) gave

corresponding product 3a-m as white solid or oil.

2.2 Scope of the Michael addition reaction

H"3
EtOOC
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(BR,4R)-ethyl 5,5-dimethyl-4-(nitromethyl)-2-oxotetrahydrofuran-3-carboxylate 3a: Obtained in
98% yield; white solid, m.p. 96.7-99°C; 'H NMR (400 MHz, CDCl;) ¢ 4.49 (dd, J =12.8 Hz, 6.3Hz,
1H, CHHNO,), J 4.41 (dd, J = 12.8 Hz, 8.0 Hz, 1H, CHHNO,), d0 4.23 (q, J = 7.1Hz, 2H,
COOCHHCH3), 6 3.55 (d, J=11.6 Hz, 1H, CHCHCH,NO,), ¢ 3.46 (ddd, J = 11.6 Hz, 7.9Hz, 6.4 Hz,
1H, CHCHCH,;NO,), 6 1.51 (s, 3H, (CH;)C(CH3)), 0 1.28 (s, 3H, (CH3)C(CHj3)), 0 1.26 (t, J= 7.1 Hz,
3H, COOCH,CH;); BC NMR (100 MHz, CDCl;) J 167.2, 165.2, 82.6, 73.2, 61.8, 50.0, 45.7, 26.4,
21.7, 13.0. HPLC (AD, hexane: i-PrOH 80:20, 1.0 mL/min): tz (major) = 9.71 min, tg (minor) = 11.08
min; ee 97%; ES-HRMS: Calcd for C;oH;sNNaOs[M+Na]*, 268.07916, Found 268.07866.

(3R,4R)-ethyl 5,5-dimethyl-4-((S)-1-nitroethyl)-2-oxotetrahydrofuran-3-carboxylate 3b: Obtained
in 97% yield; oil. 'TH NMR (400 MHz, CDCl3) J 4.68 (dq, J = 8.9 Hz, 6.7 Hz, 1H, CH(CH;)NO,), 6
4.35-4.21 (m, 2H, COOCHHCH3;), 0 3.87 (d, J=11.4 Hz, 1H, CHCHCH,NO,), 4 3.22 (dd, J = 11.2Hz,
9.3 Hz, 1H, CHCHCH(CH3)NO,), ¢ 1.67 (d, J = 6.7 Hz, 3H, CHCHCH(CH;)NO,), ¢ 1.65 (s, 3H,
(CH;)C(CHay)), 6 1.38 (s, 3H, (CH;)C(CH3)), 6 1.33 (t, J = 7.1 Hz, 3H, COOCH,CHj); 3C NMR (100
MHz, CDCl;) 0 168.6, 166.6, 83.8, 82.6, 62.7, 52.1, 51.2, 28.6, 22.7, 19.0, 13.9; HPLC (AS, hexane: i-
PrOH 80:20, 1.0 mL/min): tx (major) = 9.30 min, tg (minor) = 30.71min; dr > 20:1; ee = 96%; ES-
HRMS: Calcd for C;;H;;NNaOg¢[M+Na]*, 282.09481, Found 282.09453.

(BR,4R)-ethyl 5,5-dimethyl-4-((S)-1-nitropropyl)-2-oxotetrahydrofuran-3-carboxylate 3c:
Obtained in 89% yield; oil. "TH NMR (400 MHz, CDCl3) ¢ 4.50 (ddd, /= 11.1 Hz, 7.8 Hz, 3.6 Hz, 1H,
CH(CH,CH3)NO,), 0 4.27 (qd, J = 7.1 Hz, 1.9 Hz, 2H, COOCHHCH3;), ¢ 3.85 (d, J = 11.6 Hz, 1H,
CHCHCH,;NOy), 6 3.21 (dd, J = 11.5 Hz, 7.8 Hz, 1H, CHCHCH(CH,CH;)NO,), 6 2.05 (m, 1H,
CHCHCH(CHHCH;)NO), 6 1.84 (m, 1H, CHCHCH(CHHCH;)NO,), ¢ 1.62 (s, 3H, (CH;)C(CHzy)), 6
1.35 (s, 3H, (CH;)C(CHj3)), 0 1.33 (t, J = 7.1 Hz, 3H, COOCH,CH;) ¢ 1.00 (t, J = 7.3 Hz, 3H,
CHCHCH(CH,CH;)NO,); 3C NMR (100 MHz, CDCl;) ¢ 168.7, 166.9, 89.1, 84.0, 62.7, 51.2, 50.7,
28.5, 26.7, 22.7, 13.9, 10.4; HPLC (AS, hexane: i-PrOH 80:20, 1.0 mL/min): tg(major) = 9.47 min,
tr(minor) = 35.76min; dr > 20:1; ee>99%, ES-HRMS: Calcd for C;,H;oNNaO4 [M+Na]*, 296.11046,
Found 296.11005.

(BR,4R)-ethyl 5,5-dimethyl-4-(nitro(phenyl)methyl)-2-oxotetrahydrofuran-3-carboxylate  3d:
mixture of two diastereoisomers, Obtained in 42% yield, white solid; 'TH NMR (400 MHz, CDCls) ¢
7.63-7.36 (m, 5H), § 5.54 (t, J = 10.6 Hz, 1H), § 4.37-3.25 (m, 5H), 6 1.62-0.93 (m, 9H); 13C NMR
(100 MHz, CDCl3) 6 167.9, 167.4, 166.0, 165.5, 130.5, 130.3, 130.2, 129.9, 128.4, 128.2, 128.0, 127.5,
90.5, 89.5, 84.1, 83.3, 51.1, 51.0, 50.5, 49.9, 27.2, 27.1, 22.2, 21.9, 12.9, 12.6; HPLC (AD, hexane: i-
PrOH 90:10, 1.0 mL/min,): tr; (minor) = 10.18 min, tg; (major) = 10.19 min, tr, (major) = 12.30 min,
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tro (minor) = 15.77 min; dr=3:2; ee = 72%/41%; ES-HRMS: Calcd for C;sH;yNNaOg [M+Na]",
344.11046, Found 344.11020.

(BR,4R)-ethyl 5,5-dimethyl-4-(1-nitro-2-phenylethyl)-2-oxotetrahydrofuran-3-carboxylate 3e:
Obtained in 78% yield, white solid; 'H NMR (400 MHz, CDCl;) ¢ 7.19-7.19 (m, 3H,
CH(CH,C¢H5)NO»), 6 7.11-7.09 (m, 2H, CH(CH,CsH5)NO,), ¢ 4.72 (ddd, J = 10.0Hz, 6.6 Hz, 5.0 Hz,
1H, CH(CH,C¢H5)NO,), 6 4.344.11 (m, 2H, COOCHHCH;), ¢ 3.77 (d, J = 11.8 Hz, 1H,
CHCHCH(CH,C¢Hs)NO»), 0 3.24 (dd, J=11.8 Hz, 6.6 Hz, 1H, CHCHCH(CHHC¢H;s)NO,), 6 3.20 (dd,
J = 14.2 Hz, 10.0 Hz, 1H, CHCHCH(CHHCH;5)NO,), 6 3.07 (dd, J = 14.2 Hz, 5.0 Hz, 1H,
CHCHCH(CHHC¢H;5)NO,), 0 1.46 (s, 1H, (CH;)C(CH3)), 6 1.36 (s, 1H, (CH3)C(CHj3)), 0 1.27 (t, ] =
7.1 Hz, 3H, COOCH,CHj3); 3C NMR (100 MHz, CDCls) § 167.5, 165.8, 133.0, 128.1, 127.7, 127.1,
87.6, 83.0, 61.8, 49.6, 49.5, 38.3, 27.2, 21.7, 13.0; HPLC (AD, hexane:i-PrOH 90:10, 1.0 mL/min): tg,
(minor) = 15.51 min, tg; (major) = 16.30 min; tg, (major) = 18.97 min, tg, (minor) = 27.78 min. dr =
1:1; ee = 89%/53%; ES-HRMS: Calcd for C17H,;;NNaOg [M+Na]*, 358.12611, Found 358.12588.

(BR,4R)-ethyl 4-(2-(2-methoxyphenyl)-1-nitroethyl)-5,5-dimethyl-2-oxotetrahydrofuran-3-
carboxylate 3f: mixture of two diastereoisomers: Obtained in 89% yield, white solid; "TH NMR (400
MHz, CDCl;) 6 7.16-7.21 (m, 1H, CH(CH,C¢H(0-OCH3))NO,), 6 6.83—6.63 (m, 3H, CH(CH,CsH ,0-
OCHj3))NOy), 6 4.85-4.76 (m, 1H, CH(CH,C¢H4(0-OCH;))NO,), 6 4.41-4.26 (m, 2H, COOCHHCH3;),
0 3.79 (s, 3H, CH(CH,C¢H4(0-OCH3))NO,), 0 3.82-2.86 (m, 4H, CHCHCH(CH,CsH4(0-OCHj3))NO,),
6 1.54-1.30 (m, 9H, (CH;)C(CH;)+COOCH,CHj3); 3C NMR(100 MHz, CDCls) 6 168.5, 167.9, 167.7,
166.8, 160.1, 160.0, 135.5, 135.0, 130.2, 130.1, 120.9, 120.8, 114.9, 114.7, 113.2, 113.1, 88.9, 88.5,
84.9,84.1,63.1, 62.8, 55.2, 51.8, 50.6, 50.5, 50.5, 39.3, 38.7, 28.2, 27.3, 22.8, 22.6, 14.0, 14.0; HPLC
(AS, hexane: i-PrOH 80:20, 1.0 mL/min): tg; (major) = 12.70, tg; (minor) = 17.70 min; tg, (major) =
15.13min., tr, (minor) = 44.06 min; dr = 2:3, ee = 93%/46%; ES-HRMS: Calcd for CgH;NNaO;
[M+Na]*, 388.13667, Found 388.13635.

(BR,4R)-ethyl 4-(2-(4-methoxyphenyl)-1-nitroethyl)-5,5-dimethyl-2-oxotetrahydrofuran-3-
carboxylate 3g. mixture of two diastereoisomers: Obtained in 79% yield, white solid; '"H NMR (400
MHz, CDCl;) 6 7.05 (dd, J = 20.1 Hz, 8.6 Hz, 2H, CH(CH,C¢H (p-OCH3))NO,), d 6.87-6.80 (m, 2H,
CH(CH,C¢H (p-OCH3))NO,), 6 4.84-4.70 (m, 1H,CH(CH,C¢H4(p-OCH;))NO,), 6 4.40-4.21 (m, 2H,
COOCHHCH3), 0 3.86-2.80 (m, 7H, CHCHCH(CH,CsH4(p-OCHj3))NO,), 6 1.54-1.31 (m, 9H,
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(CH;)C(CH;)*+COOCH,CH3); 3C NMR (100MHz, CDCl3) 6 168.7, 168.1, 167.1, 166.9, 159.3, 129.9,
129.7,125.9, 125.5, 114.5, 114.5, 89.2, 88.9, 84.9, 84.1, 63.0, 62.8, 55.2, 51.8, 50.6, 50.4, 38.5, 38.0,
28.2,27.3,22.7,22.5, 14.0, 14.0; HPLC (AS, hexane: i-PrOH 80:20, 1.0 mL/min): tr; (major) = 10.96
min., tg; (minor) = 13.90 min; tr, (major) = 12.08min, tg, (minor) = 32.58min; dr=1:1; ee = 92%/49%;
ES-HRMS: Calcd for C3H,3KNO; [M+K]*, 404.11061, Found 404.10966.

S
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(BR,4R)-ethyl 5,5-diethyl-4-(nitromethyl)-2-oxotetrahydrofuran-3-carboxylate 3h. Obtained in 99%
yield, oil; 'H NMR (400 MHz, CDCl;) 6 4.58 (dd, J=12.8 Hz, 5.2 Hz, 1H, CHHNO,), 6 4.48 (dd, J =
12.6 Hz, 8.8 Hz, 1H, CHHNO,), 0 4.29 (q, J = 7.1Hz, 2H, COOCHHCH3), 6 3.79-3.69 (m, 1H,
CHCHCH,;NOy), 6 3.65 (d, J=11.1 Hz, 1H, CHCHCH,;NO,), 6 2.03-1.94 (m, 1H,
(CH;CHH)(CH;CHH)C), 6 1.75-1.65 (m, 1H, (CH;CHH)(CH;CHH)C), J 1.63-1.57 (m,2H,
(CH;CHH)(CH;CHH)C,), 6 1.32 (t, J= 7.1 Hz, 3H, COOCH,CH3), 6 1.03 (m, 6H,
(CH;CH,)(CH;CH,)C); 13C NMR (100 MHz, CDCls) 6 168.9, 166.5, 87.8, 74.6, 62.7, 51.7,43.2, 29.1,
27.6, 14.0, 7.6, 7.4; HPLC (AS, hexane: i-PrOH 80:20, 1.0 mL/min): tg(major) = 20.73min , tz(minor)

= 31.74 min, ee = 91%; ES-HRMS: Calcd for C;,H;oNNaO4 [M+Na]*, 296.11046, Found 296.10993.

(3R,4R)-ethyl 4-(nitromethyl)-2-oxo-1-oxaspiro[4.5]decane-3-carboxylate

(BR,4R)-ethyl 4-(nitromethyl)-2-oxo0-1-oxaspiro[4.S]decane-3-carboxylate 3i. Obtained in 95%
yield, white solid; Mp: 116.7-120.3°C. 'H NMR (400 MHz, CDCl;) ¢ 4.58 (dd, J = 12.8 Hz, 5.8 Hz,
1H, CHHNO,), 6 4.45 (dd, J = 12.7 Hz, 8.9 Hz, 1H, CHHNO,), 6 4.28 (q, J = 7.1 Hz, 2H,
COOCHHCH;), 6 3.64 (d, J=11.3 Hz, 1H, CHCHCH,NO,), ¢ 3.46 (ddd, J=11.3 Hz, 8.8 Hz, 5.8 Hz,
1H, CHCHCH,NO,), é 1.69 (m, 10H, (CH,)sC), 6 1.32(t, J = 7.1 Hz, 3H, COOCH,CH};); '3C NMR
(100 MHz, CDCl3) 6 167.5, 165.4, 84.1, 73.3, 61.7, 49.9, 46.1, 35.3, 30.9, 23.8, 21.25, 20.2 13.0.
HPLC (AD, hexane: i-PrOH 80:20, 1.0 mL/min): tz (minor) = 10.76 min, tg (major) = 14.90 min, ee =
91%; ES-HRMS: Calcd for Ci3 Hj9yNNaOg [M+Na]*, 308.11046, Found 308.11016.

(3R,4R)-ethyl 5,5-diethyl-4-((S)-1-nitroethyl)-2-oxotetrahydrofuran-3-carboxylate 3j. Obtained in
50% yield, oil. '"H NMR (400 MHz, CDCl;) ¢ 4.76 (dq, J = 9.0 Hz, 6,7 Hz, 1H, CH(CH;)NQO,), ¢ 4.34
(q9,/="7.1 Hz, 2H, COOCHHCH3;), ¢ 3.84 (dd, /= 11.8 Hz, 10.4 Hz, 1H, CHCHCH,;NO,), 6 3.47 (d, J
= 12.0 Hz, 1H, CHCHCH(CH;)NO,), ¢ 2.02-1.67 (m, 4H, (CH;CHH)(CH;CHH)C), 6 1.55 (d, J = 6.7
Hz, 3H, CH(CH;NO,), ¢ 141-131 (m, 3H, COOCH,CH;), ¢ 1.05-1.00 (m, 6H,
(CH;CHH)(CH;CHH)C); 3C NMR (100MHz, CDCl;) § 168.7, 167.3, 88.8, 81.8, 62.8, 50.4, 47.0,
29.5, 28.3, 28.2, 19.0, 14.0, 7.8, 7.7, 7.0; HPLC (AS, hexane: i-PrOH 80:20, 1.0 mL/min): tg (major) =
12.18min, tz(minor) = 12.79 min; ee = 87%. Caled for Ci3; Hy;NNaOg [M+Na]*, 310.12611, Found
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(3R,4R)-ethyl 4-((S)-1-nitroethyl)-2-oxo-1-oxaspiro[4.5]decane-3-carboxylate 3k. Obtained in 85%
yield, oil. the signals of the major isomer, 'TH NMR (400 MHz, CDCl;) 6 4.82-4.71 (m, 1H,
CH(CH;3)NO»), ¢ 4.32 (2H, q, J = 7.1 Hz, COOCHHCHj;), ¢ 3.49-3.35 (2H, m, CHCHCH,;NO,), ¢
1.88-1.56 (m, 10H, (CH,)sC), ¢ 1.53 (d, 3H, J = 6.7 Hz, CH(CH;)NO,), 6 1.34 (t, J = 7.2 Hz, 3H,
COOCH,CH3;); 3C NMR (100MHz, CDCl;) J 168.2, 167.1, 86.4, 81.6, 62.8, 52.4, 49.8, 36.4, 31.5,
24.7,22.4,21.3, 18.6, 14.0; HPLC (AS, hexane: i-PrOH 80: 20, 1.0 mL/min): tg;(minor) = 19.51min,
tri(major) = 53.50 min; tgy(minor) = 21.98min, tgy(major) = 29.54 min; dr = 7:1, ee = 77%/64%; ES-
HRMS: Calcd for C4H, NNaOg[M]*, 300.14416, Found 300.14437.

(3aR,6aR)-3,3-dimethyltetrahydro-1H-furo[3,4-c]pyrrole-1,6(6aH)-dione 4a. Zinc powder (570mg,
8.8 mmol) was added in batches to a solution of 3a (61mg, 0.25 mmol) in 2:1 THF/acetic acid (3mL) at
room temperature. After 3h, the reaction mixture was filtered through a Celite pad and the filtrate was
evaporated under reduced pressure followed by high vacuum. The residue was dissolved in
dichloromethane (3mL) and an aqueous saturated solution of sodium bicarbonate (1mL) was added into
it. After extra 4 hours of reaction at room temperature, the mixture was then diluted with
dichloromethane (30 ml). The solution was washed with 10% (w/w) NaHCOj; solution (30 mL) and
saturated NaCl solution (30mL) successively, dried over anhydrous Na,SO, and concentrated in vacuo.
The residue was purified by column chromatography to give lactam 4a (35mg, 85%) as oil. '"H NMR
(400 MHz, CDCl3) 0 6.63 (s, 1H, NH), 6 3.61- 3.52 (m, 3H, CH,(NH)CHCHCO), 6 3.18-3.13 (m, 1H,
CH,(NH)CHCHCO), ¢ 1.50 (s, 1H, (CH;)C(CH3)), 1.47 (s, 1H, (CH3)C(CHj3)); 3C NMR (100 MHz,
CDCl;) 6 170.0, 169.7, 85.0, 49.4, 45.4, 41.8, 30.2, 23.2; ES-HRMS: Calcd for CgH,;NNaO; [M+Na]*,
192.06311, Found 192.06293.

(3aR,4S,6aR)-3,3,4-trimethyltetrahydro-1H-furo|[3,4-c]pyrrole-1,6(6aH)-dione 4b. Obtained in 75%
yield, oil; '"H NMR (400 MHz, CDCl;) ¢ 6.2 (s, 1H, NH), d 4.13—4.06 (m, 1H, CH,(NH)CHCHCO), ¢
3.58 (d, J=8.7 Hz, 1H, CH,(NH)CHCHCO), ¢ 3.04 (dd, J = 8.6 Hz, 6.2 Hz, 1H, CH(NH)CHCHCO),
0 1.57 (s, 1H, (CH;)C(CH3)), 6 1.55 (s, 1H, (CH3)C(CH;)), o 146 (d, J = 7.0 Hz, 3H,
CH,(NH)CHCHCO); 3C NMR (100 MHz, CDCl;) 6 169.9, 169.5, 86.1, 51.2, 50.3, 49.7, 30.7, 25.4,
15.6; ES-HRMS: Calcd for CoH;3NNaO; [M+Na]*, 206.07876, Found206.07854.

3. Determination of the configuration of products 3a-k
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3.1 Determination of the absolute configuration of product 3a

Figure S1. X-ray structure of 3a

3.2 Determination of the configuration for the newly formed stereocenter

The configuration for the newly formed stereocenter (labelled *’) in 3b was determined by
transformation of 3b to cyclic lactams 4b and the NOESY spectra of 3b.

Figure S2.Transformation of 3b to cyclic lactams 4b

Zn,CH;COOH
—_—

THF/CH,CH,OH

3b 4b
Figure S3. NOESY for compound 4b
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4. NMR Spectra for Michael Product 3a-3k and 4a-4b
"H NMR of product 3a (400 MHz, CDCl;)

-0.00

36000

—1:51
1.28
1.26
1.24

%

34000
32000
30000
28000
26000

24000

22000
20000
18000
16000
14000
12000
10000
i 8000

6000

i i 4000

| TR | S

1 F-2000
222

~-4000

T
80 75 70 6.5 6.0 55 50 45 40 35 30 25 2.0 1.5 1.0 05 00 -05 -1.0 -15
)

13C NMR of product 3a (100 MHz, CDCls)

S8



2600

1672
~165.1
82.6
73.2
61.8
—50.0
—45.7
—264
—21.7
13.0
—-0.0

2400
F2200
F2000
CH

) r 1800

r 1600

r 1400

r1200

1000

800

r 600

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
fl (ppm)

"H NMR of product 3b(400 MHz, CDCl5)

58 £E98a F6E+08

=
~

4.70
4.68
4.68
4.66
4.64

—422

—3.85
325
3.23
322
3.20

68

i
{
3
%

~6E+08
F6E+08
5SE+08

[ ]

4E+08

r4E+08

r3E+08

F2E+08

2E+08

2E+08

- 1E+08

rSE+07

T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 00 -05 -1.0
fl (ppm)

13C NMR of product 3b (100 MHz, CDCl;)

S9



62.7

o ©
o0 O
O O
N

838
-82.6
521
511

28.6
—19.0
—13.9

r3E+08

2E+08

2E+08

2E+08

F2E+08

F2E+08

r 1E+08

r 1E+08

r 1E+08

8E+07

~6E+07

4E+07

2E+07

r-2E+07

T
190 180

160 150 140 130

‘ ‘ ‘
170 120 1
fl (ppm)

'H-13C HSQC spectra of product 3b

L]

J

I
o

T T
10 100 90 80 70 60 50 40

8.5

7.5

T T T T T T T
65 60 55 50 45 40 35
12 (ppm)

T T T T T
8.0 7.0 30 25 20

'"H NMR of the other diastereoisomer of product 3b (400 MHz, CDCls)

S10

1.5

1.0 05

0.0

50

r100

150

fl (ppm)



4.79
4.78
4.76
4.74
4.72
435
431
355
3.52
3.50
3.49
3.46
1.56
1.54
1.45
1.44
1.37
1.36
1.34

Z
4
/
}

s>

=k

| . 1 J :Zooo

T3

191
ja
s%‘

38000
36000
34000
32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

r-2000

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
£l (ppm)

13C NMR of the other diastereoisomer of product 3b (400 MHz, CDCl3)

i o — o an <
o O <+ o ol (=3 o~
—— o0 oo Ne} v o
N N Y4 |

—18.6
—14.0

-0.5

1700

1600

1500

1400

1300

r 1200

1100

1000

900

800

700

600

500

400

300

200

100

v - )

r-100

T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
£l (ppm)

"H NMR of product 3¢ (400 MHz, CDCl;)

S11



r 1E+05

82

78

62
—1.31
1.02
1.00:
0.98

b

90000

80000

70000

60000

50000

40000

30000

20000

10000
| i

T T2 TTL LT

75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

13C NMR of product 3¢ (100 MHz, CDCl;)

~267
—227
—139
— 104
‘
3
=3
(=}

- 168.7
~166.9
—89.1
—84.0
62.7
512
50.7
285

10 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

180 170 160 150 140 130 120 1

"H NMR of product 3d (400 MHz, CDCl;)

Mixture of two diastereoisomers

S12



— At = Qw0 — O o~ <t o S XN — O O O o
IRt RN NI NN \nwin QAN TR0 | o
Lo o S ol sl e e ol o St FFeienen  en
e ——— ~~ e NN Y

—_—

i

3.60
3.48
3.30

85 80 75 70 65 60 55 50 45 40 35
fl (ppm)

13C NMR of product 3d (100 MHz, CDCl;)

Mixture of two diastereoisomers

Nt SN NN o T AD N
NI SO S QB %L N o
vl O © Aaaadaaaaa S Yo
—_—— = e e e e e N o o0 o
— e <01~

61.8
61.3
51.1
51.0
50.5
49.9

/
£
h

27.2
27.1
2022

L
Y

21.9
129
126

170 160 150 140 130 120 110 100 90 80 70

f1 (ppm)

"H NMR of product 3d (400 MHz, CDCl3)

Single diastereoisomer

S13

40000
38000
F36000
34000
32000
30000
28000
F26000
24000
22000
F20000
18000
r 16000
r 14000
12000
10000
r 8000
6000
4000
F2000

r-2000

r 14000

13000

r 12000

r 11000

10000

9000

r 8000

F7000

6000

F5000

4000

r3000

F2000

1000




=S ao
BT A
N R

4.16
4.13

zz4,11
—3.77

—3.60
3.29
3.26

—1.53
1.03
1.01
0.99.

/
Yo

555
552

\
/161

/ [T

1.0=
1.05
INES
114
1.1

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

13C NMR of product 3d (100 MHz, CDCl;)

Single diastereoisomer

_~ 1682
1664
131.2
130.9
129.2
128.5
—90.6
—85.0
— 623
_~52.0
509
—28.1

/
Y

0.5

—23.0

13.7

1700

r 1600

r 1500

r 1400

r 1300

1200

r 1100

r 1000

900

800

700

600

500

400

300

200

100

170 160 150

T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30
fl (ppm)

T T T T
210 200 190 180

'H-13C HSQC spectra of single diastereoisomer3d

S14



}

di

T T
85 80 75 70 65 60 55 50 45 40 35

2 (ppm)
"H NMR of product 3e (400 MHz, CDCl;)
Single diastereoisomer
- FTANN—~O D nmtonon AN ——Ot N 0O N> X \O
daadad=—=2 SEDEnDNE S BN 2= SS S
e L e o e o i <t < <t <+ < < < s Lo o R aa N o e o o o S o '}
—— e N N e
M
I )
I
I
Iy
fl
%% EYEENENETS
o — — ol (=] oSO -

T T T
30 25 20 1

/—L46
1.36
{ 1.29

T T
S5 1.0 05 00

1.27
1.25

WA

100
110
120
130
r 140
150

28000

F26000

24000

F22000

20000

r 18000

r 16000

r 14000

r 12000

r 10000

8000

F6000

4000

F2000

ied

F-2000

f1 (ppm)

13C NMR of product 3e (100 MHz, CDCl;)

Single diastereoisomer

S15

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25

1.0 05 00 -05

£l (ppm)



— o=
=g P © < o e« a s e
es o dad & =N -, S S B~ R
¢ | = I o Lo
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
"H NMR of product 3f(400 MHz, CDCls)
Mixture of two diastereoisomers
SR500 %] SIRCTTEmERRE S | 88 cel S¥ 9dg 19958 SSNES
R R R = GG GGG SOt F F F F < en 5 en Aen OO
e e e | — V1 e
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

13C NMR of product 3f (100 MHz, CDCls)

Mixture of two diastereoisomers

Si6

r1300

r 1200

r1100

1000

r900

r 800

700

r 600

500

r400

r300

F200

r 100

F21000
F20000
r 19000
r 18000
17000
r 16000
r 15000
14000
r 13000
r 12000
r 11000
10000
9000
8000
7000
6000
5000
4000
r3000
2000
1000

r-1000
F-2000




i N — 0 — o o = O\ o~ o o—

CERES S e S SS Ferd QM S®ea M A ann o9
OO OO OO e o o oY — 0 00 <+ <+ ool < N O o~ oy <+ <+
—— — — —_—— — e — — o — o0 00 00 00 O O wy on N [ o BN o] —
—_ N N e e S R N S R Y

190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -I0
f1 (ppm)
"H NMR of product 3g (400 MHz, CDCls)
Mixture of two diastereoisomers
2EIERLLINIIBIAITLIZ § E289288 AIF8aSH
I O e el —1 = == RN RN NN o S St S < LI I o R o e s B B
e o e P e
O— CH,
I
‘\‘\ “
| I
g T
ISR —_
85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -1.0

f1 (ppm)

13C NMR of product 3g (100 MHz, CDCls)

Mixture of two diastereoisomers

S17

F55000

F50000

45000

40000

35000

30000

F25000

F20000

r 15000

r 10000

5000

=-5000



168.7
168.1
167.1
166.9

89.2
88.9
84.9
84.1

bl

N

"
|

L
\

00— CHs

63.0
62.8

L

51.8

/

50.4

38.5
38.0

L

28.2
273

7

—225

14.0

<

14.0

190 170 150 130 110

"H NMR of product 3g (400 MHz, CDCls)

Single diastereoisomer

<t
<
=

~

7.02
6.85
6.82

\

O—CHjy

-0.00

15000
r 14000
13000
r 12000
r 11000
r 10000
F9000
r 8000
7000
6000
F5000
4000
r3000
2000

r 1000

r-1000

19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

-1000

7.5

13C NMR of product 3g (100 MHz, CDCls)

Single diastereoisomer

S18



S = o bl PSRN - o~ o o —
g8 @ a4 s o R e =
—— — —_—— — o0 0o =) v N Lag] [ B o] —
N I | o P Lol
800
700
600
500
O—CH; L 400
300
200
1 100
0
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 10
£l (ppm)
'H-13C HSQC spectra of single diastereoisomer3g
Single diastereoisomer
I
v 0
{1.37,13.76
1 {1_44’26_8&%{146,22‘79}
3 {3.09,37.77 (2.8137.75) ¢
_3 v
{3'80,55.“K({162,50‘87} s
— {4,34,63,01& ’
o— {68000
100
E {685,11445&
_£ (7.04,129.73}
— —= N
150
T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
12 (ppm)

"H NMR of product 3h (400 MHz, CDCl3)

S19

£l (ppm)



34000

32000

~1.61
—1.31
1.06
1.04
1.02
1.00.

i

30000
28000
26000

J / 4 A //

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

-2000

1.5 1.0 05 00 -05 -1.0 -15

02
% o
© o

700

87.8
—74.6
62.7
—517
—432
—14.0
7.6
74

\

_~29.1
~27.6

650

600

550

500

450

400

350

300

250

200

150

r 100

50

r-50

T T T T T T T T T T T 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 50 40 30 20 10 0 -10
£l (ppm)

"H NMR of product 3i(400 MHz, CDCls)

S20



SATGr L XV —ASO Vo Al —=0ONX—O oo < oo {=d
L IILTONNd Oo ITTTITOONFYELen ©aq S
T T T T T T T T NN 0NN en NN N — o — —— (==
e . N e e |

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
fl (ppm)

13C NMR of product 3i (100 MHz, CDCl;)

_~ 1675
1654
—84.1
— 733

61.7
—49.9
—46.1
—353
—30.9
212
—13.0

210 190 170 150 130 110 90
f1 (ppm)

80 70 60 50 40 30 20 10 0

"H NMR of product 3j(400 MHz, CDCls)

S21

50000

45000

40000

35000

30000

F25000

F20000

r 15000

r 10000

F5000

14000

r 13000

12000

r 11000

10000

F9000

r 8000

r 7000

F6000

F5000

r4000

F3000

F2000

r 1000




4.86
4.84
4.83
4.83
4.82
4.81
4.80
4.78

li

434
43
3.81
3.49
346

436

F45000

|
|

40000

35000

30000

25000

F20000

15000

r 10000

F5000

85 80 75 70 65 60 55

13C NMR of product 3j(100 MHz, CDCl;)

PN
0 >
o O
S

F 15000

7.8
7.7
7.0

|5

—88.7
—81.8
62.8
—50.4
~47.0
29.5
283
28.2
—19.0
—14.0

r 14000

r 13000

r 12000

r 11000

r 10000

9000

8000

F7000

F6000

5000

4000

r3000

F2000

1000

210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

"H NMR of product 3k (400 MHz, CDCl;)

S22



4.80
4.78
4.76
4.74
4.73
4.70
4.68
4.66
429
424
348
345
343
341
3.38
1.65
41
39
38
36
34
32
30
26
22
19
16

0.00

|
|
¥

I T L
g |32 3 z
- N o ki
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
f1 (ppm)
13C NMR of product 3k (100 MHz, CDCl;)
=
P g < % oo S R
NN} o — ol ol O O — ol 00 <t
- o 0 N=] v <+ 0N o — —
N2 I Iy Py
I
! [
|
o e WWWW”WMWWWW
‘ i all I Il
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

"H NMR of product 4a (400 MHz, CDCls)

S23

F5000

F4500

4000

r3500

r3000

r2500

F2000

r1500

r 1000

r500

F550

r500

r450

r400

r350

F300

r250

F200

r150

100

r50




r 17000

6.63
6.63
3.59
3.59
3.54
3.54
3.52
3.52
—3.15

i

150
N1.47

16000
r 15000
14000
r 13000
12000

r 11000
10000
9000
8000
7000
6000
5000
4000

+3000
“ +2000
§ N —

Eh

E ? fé‘; r-1000

95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -1.0
f1 (ppm)

13C NMR of product 4a (100 MHz, CDCls)

170.02
169.65
84.97

—49.36
—45.40
~41.76
—30.15
—23.21

<

210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 0O
f1 (ppm)

"H NMR of product 4b (400 MHz, CDCl3)

S24



18000
17000
16000
15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

r-1000

N — QN0 O O < A S v s =3
—=333S vy SS99 AR =
T T en e —_————— =
R ~ [
I
‘\
i th
J Y. A, A
£ ENE| Z e
(=] < — — ol en
T T T T T T T T T T T T T T T T
75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
fl (ppm)
13C NMR of product 4b (100 MHz, CDCl;)
=g}
[eNEe — ety oo o
Nelit=} o —_ 0 [=2"e] wy
—— oo v [l el -
N ~I— [ |
I
bl ki i Il I A bt |
| \ | i NN LU R R
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£l (ppm)

5. HPLCdata for Michael Product 3a-3k

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

HPLC Chromatogram of compound 3a.

S25



Racemic mixture

Table 2, Entry 1

[ ASditiceal Tnfe : Peak(s] sanually Integraed

TETT B, Sig=F104 Fafe 360,100 [ELHEFS-HEL 20750508 TEAT-2 0]

g

Area Percent Report

Sarted By : signal
Multiplier : 1.80080
Dilutien : 1.0000

Sample Amount: 1.80808 [mg/ul] (ot used
use Multiplier & Dilution Factor with ISTOs

Signal 1: DADL B, S1ge218,4 Refe360,169

Peak RetTime Type Width  Area Helght area
#  [min) [min]  [mawes) (] x

| I | | I | |

1 7.679 BB 0.2824 479.43068 17.63348  2.4487

2 8.885 BB 0.3330 479.44845 1320952 2.4488

3 18.224 BB 0.3972 9334.16406 3TL1E232 47.6745

4 11749 BB ©.4573 0285.91662 28550573 47.4289

in calc.)

DADT B, 552104 Raf=360. WETHANE 15 NEW CATAZ013.06-05 D)

e 8
sq
1509
125]
100]
75
0]
%4 -
H 8
£
o3
H H 7 i 3 o I ) Iy
Signal 1: DAD1 B, 5ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mau] %
smeefmmeea ) R J-nmemoes |-mmremnee [ommmeee- [
1 8.185 BV 0.4681 210.45428 7.13534 4.3759
2 9.228 W ©.3677 4532.68789 191.78981 94.2351
3 18.582 VB 8.4591 66.79924 2.24508 1.3889
Totals : 4809.34142 201.17023

HPLC Chromatogram of compound 3b.

Racemic mixture

Table 2, Entry 2

TAG1B. 50-2134 Rci-380.100 (BZ300LVENT 5823 REG GOLDY
wa B

—

AT 504 k008 B VER TSER A S0

Signal 1: DAD1 B, Sig=218,4 Ref=168, 168

B7.85877 13,3635
53.31689 12.8517

Peak RetTime Type Width Area
n  [min] [min]  [maut*s] [maw]
B e e D e e [
1 9.618 VB B.2481 5314.24658 366.43615 36.6468
2 14.386 BB B.3736 2120.2541%
3 24.181 BB B.5942 2839.85164
4 38.231 BB B.B568 5892.41682 187.28845 37,1387
Totals = 1.58668e4 614.88438

§
. T
|
=0
|
0
|
0
|
o Il
H " .
. L A2 A H
1 7 2 P =
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
----------- e Rt ey RS
1 9.299 BV ©.2202 3.86094e4 2743.70239 97.6102
2 14.426 BV 874.50488 41.32291 2.2109
3 24.482 BB 61.52068 1.43277 8.1555
4 38.713 BB 9.26157 1.93732e-1 8.0234
Totals : 3.95547e4 2786.65188

HPLC Chromatogram of compound 3c.
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Racemic mixture Table 2, Entry 3
5T
N o
s s ¥
\ - |
. \ o
" I 0
00
* I 5 z £ na ‘
s | I H N w0
| | I \
ol AL AN SN -
z 1 z z Py P2 = £
= = - o— Y VNP
Peak RetTime Type Width Area Height Area 1 = = z 2 2 =
# [min] [min] [mAU*s] [mau] %
-“-I ——————— I-“-I ------- I ---------- | ---------- I -------- | Peak RetTime Type Width Area Height Area
1 9.669 BB 0.2423 2718.66821 173.94078 37.9743 . .
# [min] [min] [mau#*s] [mau] %
2 12.382 VB 8.3109 983.26849 44.86479 12.6168 | eeea]eeen | —— [ [ [P—— |
3 17.876 BB @.4566 850.61334  28.79825 11.8814 1 9.467 BV ©.2082 2.66029e4 2013.35388 99.9197
4 35.759 BB 1.8626 2686.67407 39.24743 37.5274 2 12.761 BV ©.2482  21.37728 1.29763  @.e8e3
, , ) . . ) Totals : 2.66242e4 2014.65151
Totals : 7159.22412 286.85125

HPLC Chromatogram of compound 3d.

Racemic mixture of 3d Table 2, Entry 4
T ST R RO R AT e g
: rl
: e ||
1 5
s ’thr ‘
w wl
- \‘ I
w o] | |
. I I\ \ g
) | R U | W 2 U AN
Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area # [min] [min]  [mAU*s] [mAU] 5
#  [min] [min]  [mAU*s] [mAU] % S [ S
e REEEEEE |----]------- |------m--- [---mmm-- |-------- | 1 16.877 MF  ©.1493 911.88857 161.67474 18.0110
1 18.112 MF ©.2105 1694.56201 134.15448 12.8474 2 16.189 FM  0.2714 2182.64771 134.03218 23.9831
2 18.158 FM B.2362 1917.39289 135.31453 14.5368 3 12.3e2 BB ©.3268 5154.73896 242.48419 56.6406
3 12.309 BB ©.323@ 4754.72705 224.608738 36.0483 4 15.770 VB 0.4437 B52.30560 28.84732 9.3652
4 15.818 VB 8.4562 4823.19775 163.58348 36.5674 . i . i
Totals : 9100.76483 507.83835
] B R 1-mmmmee- J=mmmmmmes 1--=---- l
Totals 1.31899e4  657.57979

HPLC Chromatogram of compound 3e.
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W,| NO,

Table 2, Entry 5

TEW S

DTS T R O RSN TR TR ST

g
S——

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAu] %
Signal 1: DAD1 B, Sig=210,4 Ref=360,100
1 15.481 BV ©8.3713 1187.49707 45.68907 8.2580 Peak RetTime Type Width Area Height Area
2 16.25@ VB ©.497@ 1143.24878 42.88718 8.5163 #  [min] [min]  [mAU*s] [maAU] %
3 18.947 BB ©8.5556 5573.38477 152.86178 41.5173 e | [EE— [E— |
4 27.675 BB ©.8891 5600.11523 96.48758 41.7164 1 15.511 BV ©.3803 2224.93896 90.82863 12,2145
2 16.299 VB ©9.4103 7179.87451 268.24936 39.4162
3 18.972 BB 8.5692 8312.35547 221.83803 45.6334
Totals : 1.34242e4 337.94560 4 27.776 BB 8.8489 498.35251 8.74437  2.7359
Totals : 1.82155e4  588.85239

HPLC Chromatogram of compound 3f.

Racemic mixture

TAD1 6. S5 7104 RSB 100 6 URE ASTOTROT 5 0

e ¥

I\a: |

it i Y p » i B & o

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU#*s] [mAU] %
Peak RetTime Type Width Area Height Area ] EEETE |-=-=]------- |----m--- e |-=mmmm- |
#  [min] [min]  [mAU*s] [mAU] % 1 12.697 BY  ©.5377 4371.77936 124.50440 41.1632
S [ PR [P [P | | 2 15.133 W ©.6156 4466.12354 108.65839 42.6515
1 12.791 BV 0.5424 1271.72754  36.15346 29.9096 3 17.7e3 VB ©.5683 1610.70520  43.87527 15.1658
2 15.232 VB 0.6323 916.45563  21.37193 21.5540 4 44.863 BB 1.202e 172.00444 1.69779  1.6195
3 17.719 BB 0.5603 1016.23969  27.80877 23.9008
4 44.e43 BB 1.2791 1047.47681 9.78359 24.6355 Totals : 1.06206e4  278.72785
Totals : 4251.89966  95.11776
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HPLC Chromatogram of compound 3g.

Racemic mixture

Table 2, Entry 7

B5TE. 5503,

A

s

. o A~ S o - -
. ——— T p =
Peak RetTime Type Width  Area Height  Area Pe:k R?;E';'e Type ‘?;‘:;;‘ . mi;fz] *[‘;;S?t Area
# [min] [min] [mAU*s] [mau] % S T, [P T [P [P [ |
'";I';;;g;l;;"|';';;;;I;;;;';;;é;|";;';;;;;I';;';;;;‘ 1 10.958 W  ©.4329 4015.32764 143.29182 35.7800
3 12,692 W 0.6897 6565, 8043 14s.8408 39,7237 2 12.877 W ©.6866 5587.58088 123.79868 49.7901
S 13 ows VB o o59m 1978 09131 49 saiee 11 4ae1 3 13.897 VB ©.5952 1375.69226  35.41244 12.2586
: : : . . 4 32,577 BB 1.2936 243.67989  2.22874 2.1714
4 32.315 BB 1.7134 6143.8335@ 53.27548 37.5714
Totals : 1.63524e4  311.44489 Totals : 1.12223e4  304.72361
HPLC Chromatogram of compound 3h.
onH
T NO,
EtOOC
Racemic mixture Table 2, Entry 8
DADTE. G i TBADT B, THIRAL. =T
mAL E AU ]
. 3 100 #
il I
w0 |
I o i
- | ([
. [ © |
. [ A
I - |
L I I‘ |
w [ 1 [ [
| P » |
E [ \ | Z
R PN N S I N — I | o A
o
2 x = s X = P 1 118 2 2 F 7 20
X ) ) Peak RetTime Type Width Area Height Area
Peak RetTime Type Width Area Height Area m [min] [min] [mAU*s] [mAU] %
# [min] [min] [mAU*s] [mAU] %

1 20.555 BB 0.6533 7230.80928 170.99@91 50.5298
2 31.096 BB 1.0016 7078.39209 109.58506 49.4702
Totals : 1.43084e4  280.57597

1 20.731 BB
2 31.743 BB

©.6311 4031.81030
©.6468 186.12582

98.99634 95.5873
3.408334 4.4127

Totals :

4217.93613 102.39968
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HPLC Chromatogram of compound 3i.

Racemic mixture

Table 2, Entry 9

DADY 6, S5-210.4 Rel=350.100 (BZ5 METHANE

——s0747

Peak RetTime Type Width Area
[min] [mAU*s]
) P [ P [ommmmnnes R [-neemens [
1 10.747 BB ©.3194 389.12885 18.96127 50.8651
2 15.168 BV

Y6, 553104 ke 80 0

TR

H

Peak RetTime Type W:

1 18.762 BB e
2 14.899 BB -]

idth Area Height
[min]  [mAU*s] [mAU]
.3254  96.06737 4.64319

.5434 1953.63293

R R [ [ [ [ !
4.6869
49.61015 95.3131

0.5471 389.05005 10.93441 49.9949 Totals : 2049.70030  54.25334
Totals : 778.17889 29.89568
HPLC Chromatogram of compound 3j.
Racemic mixture Table 2, Entry 10
E— e = T ==
AL mAU B
0]
100
oo
. i 0]
©
o]
-
» o] .
o . o a
Y : : i F) P = s 5 2 A z EA = w
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min) [min]  [maU*s] [mAU] % # [min] [min]  [mAU*s) [mAU] %
et R B B e R L e ] EERLEE i s [ B el B |
1 11.961 BB ©.3345 2535.84712 118.84479 50.9188 1 12095 W B.462 24370068 138420783 926541
5 19.884 BB 5.5658 2444.33788 67.73736 49.8892 2 19.793 BB 8.5827 2324.68758 61.82287 6.3352
Totals 3.660947ed4  1346.12591
Totals : 4979.38501 185.78215
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HPLC Chromatogram of compound 3k.

Racemic mixture

Table 2, Entry 11

DD 8. 552104 Ff=340, 100 BZSSOLVENT S
]

H

HUARTYIWAN REC AS802020]

]
H

sa1s

o - — S, —]
) 3 ) % & & P & =
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
S P [P [ [ (R !
1 19.839 BB ©.5646 2788.66431 76.62232 35.6166
2 22.260 BB ©.5878 1132.9@857 38.85264 14.4694
3 30.082 BB ©.8665 1160.43042 20.81116 14.8209
4 53.498 BB 1.6306 2747.66235 26.74439 35.0938
Totals : 7829.66565 154.23052

P | H |
«w i |
»
. FERN — - y. N -
o
) 'y P & P 5 =
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAu] %
R R R R [ [
1 19.589 BB 0.5646 2497.84912 69.28511 10.0693
2 21.979 BB 09.5983 572.52618 14.83398 2.30e80
3 29.544 BB 0.8629 2613.48926 47.13316 10.5355
4 51.418 BB 1.8897 1.91227ed4 157.36131 77.0872
Totals 2.48065e4  288.61356
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