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Reaction Conditions for Table 1, Entries 1-13. 
The table below contains reaction conditions for all samples used in Table 1. The protocol listed 

in the experimental for using parallel reactions in the process of determining absolute 

configuration was followed for all of the entries.   

 

Entry 

Original 
amount of 

alcohol 
(mg/µmol) 

CDCl3 
added 

to 
alcohol 

vial 
(µL) 

Alcohol 
solution 
added to 

each 
reaction 

(µL) 

R-HBTM 
solution 
added to  
R-HBTM 
reaction 

(µL) 

S-HBTM 
solution 
added to 
S-HBTM 
reaction 

(µL) 

iPr2NEt 
solution 
added to 

each 
reaction 

(µL) 

(EtCO)2O 
solution 
added to 

each 
reaction 

(µL) 

Methanol
-d4 added 

to 
quench 

each 
reaction 

(µL) 

CDCl3 
added to 

give 500 µL 
total volume 

for each 
reaction 

(µL) 

1 9.1/74 403.8 175.0 131.6 131.6 72.5 67.0 50.0 4.0 

2a 10.4/60.9 403.8 175.0 108.3 108.3 59.7 55.1 50.0 51.9 

3a 9.7/58 403.8 175.0 103.1 103.1 56.9 52.5 50.0 62.6 

4 8.9/48 300.0 130.0 85.2 85.2 47.2 43.4 50.0 144.2 

5 5.1/19 150.0 65.0 33.8 33.8 18.6 17.2 50.0 315.4 

6 8.7/40 276.9 120.0 71.2 71.2 39.2 36.2 50.0 183.5 

7 6.3/25 184.6 80.0 44.4 44.4 24.6 22.6 50.0 278.4 

8 5.7/18 150.0 65.0 32.0 32.0 17.8 16.2 50.0 319.0 

9 5.6/17 150.0 65.0 30.2 30.2 16.8 15.4 50.0 322.7 

10 7.3/32 196.2 85.0 56.8 56.8 31.4 28.8 50.0 247.8 

11 6.6/18 150.0 65.0 32.0 32.0 17.6 16.2 50.0 319.1 

12 6.2/18 150.0 65.0 32.0 32.0 17.6 16.2 50.0 319.1 

13 5.8/20 150.0 65.0 35.6 35.6 19.6 18.0 50.0 311.7 

(a) The peak from methanol-d4 overlaid a peak from the alcohol used in determining conversion in the crude 1H NMR spectrum. The solution was 
concentrated under reduced pressure. Then, 500 µL of CDCl3 was added and a second 1H NMR spectrum was taken. Both spectra are included. 
 

1H NMR spectra were collected for both the R-HBTM and the S-HBTM crude reaction mixtures. 

Percent conversion for each reaction was measured according the integrals of each peak after 

phase correction, line broadening, and automatic baseline correction of all spectra (Formula 1). 

 

Formula 1.   

                 1H NMR integralESTER 
Percent Conversion =                                                                                          x  100 
      1H NMR integralESTER + 1H NMR integralALCOHOL     
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Summary of TLC and 1H NMR Spectral Data, Entries 1-13.  
Entry 1. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz.  
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Entry 2. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 3. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 4. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 5. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 6. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 7. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 8. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 9. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 10. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 11. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 12. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Entry 13. (a) TLC of parallel reactions (b) 1H NMR Spectra of parallel reactions in CDCl3 at 

500 MHz. 
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Chiral Analytical Traces for Entries 1-3, 6-7. 
 

HPLC determinations of enantiopurity were performed on an Agilent 1100 Series instrument 

using isopropyl alcohol (OmniSolv®) and n-hexane (HPLC grade, 95% min) with Daicel™ 

columns. 

Entry 1 (S47-S48):  

HPLC analysis (Chiralcel® OD with OD guard, 5.0% iPrOH/n-Hexane, 1.0 mL/min) indicated  

>99:<1 er; tR (major) = 9.6 minutes, tR (minor) = 12.4 minutes. 

Entry 2 (S49-S50):  

HPLC analysis (Chiralpak® OB-H with OB guard, 5.0% iPrOH/n-Hexane, 0.80 mL/min) 

indicated 85:15 er; tR (major) = 9.6 minutes, tR (minor) = 11.1 minutes. 

Entry 3 (S51-S52):  

HPLC analysis (Chiralpak® AD with AD guard, 5.0% iPrOH/n-Hexane, 1.0 mL/min) indicated 

98:2 er; tR (major) = 12.0 minutes, tR (major) = 13.5 minutes. 

 

 

SFC determinations of enantiopurity were performed on a Berger Analytical instrument using a 

Daicel™ column (100 bar, 50 °C, 215 nm). 

Entry 6 (S53-S54): 

SFC analysis (Chiralpak® OD-H, 12.5% iPrOH, 3.0 mL/min) indicated 97:3 er; tR (major) = 5.3 

minutes, tR (minor) = 6.5 minutes. 

Entry 7 (S55-S56): 

SFC analysis (Chiralpak® AS-H, 3.0% iPrOH, 3.0 mL/min) indicated 98:2 er; tR (minor) = 12.2 

minutes, tR (major) = 12.8 minutes. 
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Method Name:IMY-6-OMeNapEt-alcohol
Run Name:IMY-IV-rac-for-1971

Date:2/25/2013
Time:5:07:26 PM

IMY-IV-rac-for-1971.DATA - HP1100 DAD Signal A

Min
109876543210

m
AU

550

500

450

400

350

300

250

200

150

100

50

0

-50

SP
W

 0
.2

0
ST

H
 1

00
0.

00

Index

1
2

Total

Name

UNKNOWN
UNKNOWN

 

Start
[Min]
5.28
6.51

 

Time
[Min]
5.45
6.69

 

End
[Min]
5.67
6.93

 

RT Offset
[Min]
0.00
0.00

 

Quantity
[% Area]

50.08
49.92

100.00

Height
[µV]

533.2
427.1

960.2

Area
[µV.Min]

58.7
58.5

117.1

Area
[%]

50.078
49.922

100.000
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Method Name:IMY-6-OMeNapEt-alcohol
Run Name:IMY-IV-1976

Date:2/25/2013
Time:5:05:59 PM

IMY-IV-1976.DATA - HP1100 DAD Signal A

Min
109876543210

m
AU

230
220
210
200
190
180
170
160
150
140
130
120
110
100

90
80
70
60
50
40
30
20
10

0
-10
-20
-30
-40
-50

SP
W

 0
.2

0
ST

H
 1

00
0.

00

Index

1
2

Total

Name

UNKNOWN
UNKNOWN

 

Start
[Min]
5.13
6.38

 

Time
[Min]
5.29
6.52

 

End
[Min]
5.51
6.67

 

RT Offset
[Min]
0.00
0.00

 

Quantity
[% Area]

97.12
2.88

100.00

Height
[µV]

209.9
5.2

215.0

Area
[µV.Min]

22.7
0.7

23.4

Area
[%]

97.119
2.881

100.000
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Method Name:AGJ-nap-cyclohex_OH
Run Name:IMY-IV-200-RAC1

Date:2/25/2013
Time:5:08:40 PM

IMY-IV-200-RAC1.DATA - HP1100 DAD Signal A

Min
20181614121086420

m
AU

500
480
460
440
420
400
380
360
340
320
300
280
260
240
220
200
180
160
140
120
100

80
60
40
20

0
-20
-40
-60

SP
W

 0
.2

0
ST

H
 1

00
0.

00

Index

1
2

Total

Name

UNKNOWN
UNKNOWN

 

Start
[Min]

11.58
12.41

 

Time
[Min]

11.93
12.69

 

End
[Min]

12.41
13.53

 

RT Offset
[Min]
0.00
0.00

 

Quantity
[% Area]

49.52
50.48

100.00

Height
[µV]

464.2
396.3

860.5

Area
[µV.Min]

131.0
133.6

264.6

Area
[%]

49.517
50.483

100.000
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Method Name:AGJ-nap-cyclohex_OH
Run Name:IMY-IV-20011

Date:2/25/2013
Time:5:08:07 PM

IMY-IV-20011.DATA - HP1100 DAD Signal A

Min
20181614121086420

m
AU

480
460
440
420
400
380
360
340
320
300
280
260
240
220
200
180
160
140
120
100

80
60
40
20

0
-20
-40

SP
W

 0
.2

0
ST

H
 1

00
0.

00

Index

1
2

Total

Name

UNKNOWN
UNKNOWN

 

Start
[Min]

11.98
12.50

 

Time
[Min]

12.17
12.79

 

End
[Min]

12.47
13.55

 

RT Offset
[Min]
0.00
0.00

 

Quantity
[% Area]

2.01
97.99

100.00

Height
[µV]
13.9

445.8

459.7

Area
[µV.Min]

3.0
147.3

150.3

Area
[%]

2.010
97.990

100.000
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