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1.1 -Lactone Epimerisation Experiment 

 
[a]

 Determined by 
1
H NMR spectroscopic analysis of the crude reaction mixture; 

[b]
 Determined by 

HPLC analysis. 

A solution of lactone (3S,4S)-27 (8.4 mg, 0.02 mmol) (>99:1 dr >99% ee) in CH2Cl2 (1 mL) was added 

i-Pr2NEt (8.65 L, 0.05 mmol) and the reaction mixture was stirred at rt for 16 h. The reaction mixture 

was quenched with HCl (1M in H2O) and poured into H2O. The reaction mixture was extracted with 

CH2Cl2 (x 3) and the combined organics were dried (MgSO4), filtered and concentrated in vacuo to give 

the crude reaction mixture (58:42 dr syn:anti). Chiral HPLC analysis of the crude reaction mixture 

showed the following composition: syn--lactam (3S,4S)-27 (96% ee) and anti--lactam (3R,4S)-26 

(96% ee). The configuration of the anti--lactam is opposite to that observed experimentally. Assuming 

epimerisation occurs via C(3), this allows the absolute configuration of the anti--lactam formed in 

Table 2 to be assigned (3S,4R). Refer to the traces below. 

 

Racemic sample of syn diastereoisomer: 

 

Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 30 °C) tR(3S,4S): 20.9 

min, tR(3R,4R): 23.0 min. 
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Racemic sample of anti diastereoisomer: 

 

Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 30 °C) tR(3S,4R): 18.6 

min, tR(3R,4S): 47.0 min. 

 

Epimerisation experiment: 

 

Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 30 °C) tR(3S,4R): 18.6 

min, tR(3S,4S): 20.9 min, tR(3R,4R): 23.5 min, tR(3R,4S): 47.0 min. 

 

1.2 Assignment of Diastereoisomers 49 and 50 

The relative configurations of lactones 49 and 50 were assigned after derivatization towards lactones 79 

and 80. Diastereoisomers (3R,4R,5R)-79 and (3R,4S,5S)-80 were assigned based upon the J3 coupling 

constant at between C(3)H and C(4)H which is 7.3 Hz for (3R,4R,5R)-79 due to the anti relationship and 

2.9 Hz for (3R,4S,5S)-80 due to the syn relationship. Additional evidence was found using NOE 
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experiments. Upon irradiation of C(5)H in (3R,4R,5R)-79 there is a NOE with both C(4)H and CH3. 

However, irradiation of C(5)H in (3R,4S,5S)-80 gives NOE with C(4)H, CH3 and importantly C(3)H, 

indicating that C(3)H, C(4)H and C(5)H are all on the same face of the 5-membered lactone as shown 

below: 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S5 

1.3 NMR Spectra of novel compounds 
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1.4 HPLC Traces  
HPLC data compound 21: Chiral HPLC Chiralcel OD-H (0.5% IPA:hexane, flow rate 1 mL min

-1
, 211 

nm, 30 °C) tR(3R,4R): 9.6 min, tR(3S,4S): 12.6 min, 79% ee at rt. 
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HPLC data compound 22: HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 30 

°C) tR(3S,4R): 24.4 min, tR(3R,4S): 40.9 min, 72% ee at rt. 
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HPLC data compound 26: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 220 

nm, 30 °C) tR(3S,4R): 18.6 min, tR(3R,4S): 47.0 min, 79% ee at rt and 97% ee at -78 °C. 
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HPLC data compound 27: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 20.9 min, tR(3R,4R): 23.0 min, 72% ee at rt and >99% ee at -78 °C 
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HPLC data compound 28: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 17.6 min, tR(3R,4S): 53.0 min, 86% ee. 
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HPLC data compound 29: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 20.3 min, tR(3R,4S): 48.4 min, 44% ee at rt. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



S46 

HPLC data compound 30: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 11.6 min, tR(3R,4S): 13.4 min, 45% ee at rt and 95% ee at -78 °C 
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HPLC data compound 31: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 17.1 min, tR(3R,4S): 37.0 min, 81% ee at rt and 97% ee at -78 °C 
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HPLC data compound 32: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 11.5 min, tR(3R,4S): 17.8 min, 81% ee at rt and 98% ee at -78 °C. 

 

 

 

 
 



S49 

HPLC data compound 33: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 220 

nm, 30 °C) tR(3S,4R): 9.9 min, tR(3R,4S): 14.4 min, 82% ee at rt and 97% ee and -78 °C 
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HPLC data compound 34: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4R): 18.4 min, tR(3R,4S): 25.3 min, 62% ee at rt and 95% ee at -78 °C 
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HPLC data compound 35: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3R,4S): 14.5 min, tR(3S,4R): 16.0 min, 92% ee at rt and 99% ee at -78 °C. 
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HPLC data compound 36: Chiral HPLC Chiralpak Chiralcel OD-H (1% IPA:hexane, flow rate 1 mL 

min
-1

, 211 nm, 30 °C) major diastereoisomer: tR(3S,4R): 9.7 min, tR(3R,4S): 13.2 min, 96% ee; minor 

diastereoisomer tR: 10.7 min, tR: 14.8 min, 15% ee. 
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HPLC data compound 37: Chiral HPLC Chiralcel OD-H (1% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) major diastereoisomer: tR(3S,4R): 8.9 min, tR(3R,4S): 12.4 min, 96% ee; minor 

diastereoisomer tR: 9.9 min, tR: 14.4 min, 12% ee. 
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HPLC data compound 38: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) major diastereoisomer: tR(3R,4S): 12.3 min, tR(3S,4R): 13.9 min, 60% ee; minor diastereoisomer 

tR: 8.00 min, tR: 10.6 min, 52% ee. 
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HPLC data compound 39: Chiral HPLC Chiralcel OD-H (1% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) major diastereoisomer: tR(3R,4S): 10.1 min, tR(3S,4R): 11.8 min, 92% ee; minor 

diastereoisomer tR: 9.3 min, tR: 12.8 min, 90% ee. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



S56 

HPLC data compound 40: Chiral HPLC Chiralpak AS-H (0.5% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) major diastereoisomer: tR(3S,4R): 14.1 min, tR(3R,4S): 16.1 min, 93% ee. 
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HPLC data compound 41: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 13.2 min, tR(2R): 17.3 min, 96% ee. 
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HPLC data compound 42: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 11.3 min, tR(2R): 15.6 min, 99% ee. 
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HPLC data compound 43: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 14.5 min, tR(2R): 19.0 min, 99% ee. 
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HPLC data compound 44: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 220 nm, 

30 °C) tR(2S): 28.5 min, tR(2R): 41.2 min, 99% ee. 
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HPLC data compound 45: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 22.0 min, tR(2R): 27.9 min, 91% ee. 
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HPLC data compound 46: Chiral HPLC Chiralpak AD-H (20% IPA:hexane, flow rate 1 mL min
-1

, 220 

nm, 30 °C) tR(2S): 19.1 min, tR(2R): 23.6 min, 99% ee. 
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HPLC data compound 47: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 13.2 min, tR(2R): 17.1 min, 99% ee. 
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HPLC data compound 48: Chiral HPLC Chiralpak IB (5% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(2S): 16.0 min, tR(2R): 22.2 min, 99% ee. 
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HPLC data compound 49: Chiral HPLC Chiralcel OJ-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S,5S): 13.5 min, tR(3R,4R,5R): 19.3 min, 99% ee. 
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HPLC data compound 50: Chiral HPLC Chiralpak IA (40% IPA:hexane, flow rate 1 mL min
-1

, 211 nm, 

30 °C) tR(3S,4R,5R): 8.9 min, tR(3R,4S,5S): 14.8 min, 99% ee. 
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HPLC data compound 73: Chiral HPLC Chiralcel OD-H (2% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 13.1 min, tR(3R,4R): 14.9 min, 77% ee at rt. 
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HPLC data compound 74: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 23.0 min, tR(3R,4R): 46.8 min, 16% ee at -78 °C. 
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HPLC data compound 75: Chiral HPLC Chiralcel OD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 19.2 min, tR(3R,4R): 25.0 min, 81% ee at rt and 99% ee at -78 °C 
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HPLC data compound 76: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 14.9 min, tR(3R,4R): 27.9 min, 74% ee at rt and >99% ee at -78 °C. 
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HPLC data compound 77: Chiral HPLC Chiralpak AD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 14.4 min, tR(3R,4R): 26.7 min, 39% ee at rt and 97% ee at -78 °C. 
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HPLC data compound 78: Chiral HPLC Chiralcel OD-H (10% IPA:hexane, flow rate 1 mL min
-1

, 211 

nm, 30 °C) tR(3S,4S): 12.0 min, tR(3R,4R): 15.8 min, 98% ee at rt and 99% ee at -78 °C 

 

 

 

 
 


