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1. Configuration assignment of nido-carborane derivatives 

Benzyl (SP)-(nido-carboranyl)acetate, caesium salt [(SP)-11-Cs]. Caesium fluoride (0.77 mg, 

5.04 mmol) and HCl conc. (0.28 mL, 3.36 mmol) were added to a solution of benzyl 

(RP)-(3-amino-closo-carboran-1-yl)acetate [(RP)-9]
S1

 (0.52 g, 1.68 mmol) in BnOH (17 mL). 

The reaction mixture was stirred at 80 °C for 12 h. EtOAc (40 mL) was added and the 

solution was washed with H2O (3 × 25 mL). Organic layer was evaporated to dryness 

under reduced pressure. The residue was subjected to flash column chromatography 

(eluent CH2Cl2–EtOH from 95 : 5 to 8 : 2) to afford compound (SP)-11-Cs as a slow eluting 

component. Yield 97.8 mg (14%). Hygroscopic semisolid. NMR spectra were identical to 

those of compound 11-K (see the Experimental section). HRMS ESI(−), m/z calcd for 

C11H20
11

B9O2 [M – Cs]
−
: 283.2323, found 283.2322. 

(SP)-(nido-Carboranyl)acetic acid, potassium Salt [(SP)-1-K]. Concentrated HCl (2.7 mL) was 

added to a solution of compound (SP)-11-Cs (93 mg, 0.22 mmol) in AcOH (2.7 mL). The 

mixture was heated at 102-105 °C for 15 h, then evaporated to dryness under reduced 

pressure. 4 N HCl (7 mL) was added to the residue and the mixture was extracted with 

Et2O (3 × 10 mL). Organic layers were washed with 4 N HCl (10 mL), dried with Na2SO4 

and evaporated to dryness under reduced pressure. The residue was dissolved in 

ethanolic solution of KOH (0.85 N, 1.2 mL). The resulting solution was filtered, then an 

excess of solid CO2 was added. The precipitate was filtered off and the filtrate was 

evaporated to dryness under reduced pressure. Yield 60.1 mg (99%). Hygroscopic 

semisolid. NMR spectra were identical to those of compound (RP)-1-K obtained starting 

from compound (S,RP)-7a (see the Experimental section). [α]D
20

 −5.0 (c 0.23, acetone–

MeOH 4 : 1). HPLC (S,S-Whelk O1, MeOH–H2O–AcOH–Et3N 40.00 : 59.90 : 0.05 : 0.05, 

0.75 mL/min): τ 35.48 min. HRMS ESI(−), m/z calcd for C4H14
11

B9O2 [M – 2K + H]
−
: 

193.1837, found 193.1838. 

 

 

Figure S1 HPLC chromatogram of compound (SP)-(−)-1-K obtained from the known 

compound (RP)-9 
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Figure S2 HPLC chromatogram of racemic compound 1-K 

 
Figure S3 HPLC chromatogram of compound (RP)-(+)-1-K obtained from amide (S,RP)-7a 

 
Figure S4 HPLC chromatogram of compound (SP)-(−)-1-K obtained from amide (S,SP)-7a 
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2. NMR spectra 

1
H NMR spectrum of compound 3a (DMSO-d6, 25 °C, 500 MHz) 

 

11
B{

1
H} NMR spectrum of compound 3a (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 3a (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 3b (DMSO-d6, 25 °C, 500 MHz) 
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1
H} NMR spectrum of compound 3b (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound 3b (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 4a (DMSO-d6, 25 °C, 500 MHz) 

 

11
B{

1
H} NMR spectrum of compound 4a (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 4a (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 4b (DMSO-d6, 25 °C, 500 MHz) 
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1
H} NMR spectrum of compound 4b (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound 4b (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 5a (DMSO-d6, 25 °C, 500 MHz) 

 

11
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1
H} NMR spectrum of compound 5a (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 5a (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 5b (DMSO-d6, 25 °C, 500 MHz) 
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1
H} NMR spectrum of compound 5b (DMSO-d6, 25 °C, 160 MHz) 

 

13
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1
H} NMR spectrum of compound 5b (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 5c (DMSO-d6, 25 °C, 500 MHz) 

 

11
B{

1
H} NMR spectrum of compound 5c (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 5c (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound (S,RP)-7a (DMSO-d6, 25 °C, 500 MHz) 
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Proton-coupled 
11

B NMR spectrum of compound (S,RP)-7a (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound (S,RP)-7a (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound (S,SP)-7a (DMSO-d6, 25 °C, 500 MHz) 

 

Proton-coupled 
11

B NMR spectrum of compound (S,SP)-7a (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound (S,SP)-7a (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound (S,RP)-7b (DMSO-d6, 25 °C, 500 MHz) 
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Proton-coupled 
11

B NMR spectrum of compound (S,RP)-7b (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound (S,RP)-7b (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound (S,SP)-7b (DMSO-d6, 25 °C, 500 MHz) 

 

Proton-coupled 
11

B NMR spectrum of compound (S,SP)-7b (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound (S,SP)-7b (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 7c (diastereomer I) (DMSO-d6, 25 °C, 500 MHz) 
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Proton-coupled 
11

B NMR spectrum of compound 7c (diastereomer I) (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound 7c (diastereomer I) (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 7c (diastereomer II) (DMSO-d6, 25 °C, 500 MHz) 

 

Proton-coupled 
11

B NMR spectrum of compound 7c (diastereomer II) (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 7c (diastereomer II) (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 8 (DMSO-d6, 25 °C, 500 MHz) 
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1
H} NMR spectrum of compound 8 (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound 8 (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 1-K (DMSO-d6, 25 °C, 500 MHz) 

 

Proton-coupled 
11

B NMR spectrum of compound 1-K (DMSO-d6, 25 °C, 160 MHz) 
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1
H} NMR spectrum of compound 1-K (DMSO-d6, 25 °C, 126 MHz) 

1
H NMR spectrum of compound 11-K (DMSO-d6, 25 °C, 500 MHz) 
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Proton-coupled 
11

B NMR spectrum of compound 11-K (DMSO-d6, 25 °C, 160 MHz) 

 

13
C{

1
H} NMR spectrum of compound 11-K (DMSO-d6, 25 °C, 126 MHz) 
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1
H NMR spectrum of compound 15 (DMSO-d6, 25 °C, 500 MHz) 

 

11
B{H} NMR spectrum of compound 15 (DMSO-d6, 25 °C, 160 MHz) 
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13
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1
H} NMR spectrum of compound 15 (DMSO-d6, 25 °C, 126 MHz) 
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3. Selected HPLC chromatograms 

 

 
HPLC chromatogram of compound 7a (diastereomeric mixture) 

(Chiralcel OD-H, n-hexane–iPrOH–MeOH 5 : 0.8 : 0.2, 1 mL/min) 

 

 
HPLC chromatogram of compound (S,RP)-7a (Chiralcel OD-H, n-hexane–iPrOH–MeOH 

5 : 0.8 : 0.2, 1 mL/min) 

 

 
HPLC chromatogram of compound (S,SP)-7a (Chiralcel OD-H, n-hexane–iPrOH–MeOH 

5 : 0.8 : 0.2, 1 mL/min) 
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HPLC chromatogram of compound 7b (diastereomeric mixture) 

(Chiralcel OD-H, n-hexane–iPrOH–MeOH 50 : 4 : 2, 1 mL/min) 

 

 
HPLC chromatogram of compound (S,RP)-7b (Chiralcel OD-H, n-hexane–iPrOH–MeOH 50 : 4 : 2, 

1 mL/min) 

 

 
HPLC chromatogram of compound (S,SP)-7b (Chiralcel OD-H, n-hexane–iPrOH–MeOH 50 : 4 : 2, 

1 mL/min) 

  



S-32 

 

 

HPLC chromatogram of compound 7c (diastereomeric mixture) 

(S,S,-Whelk O1, H2O–MeOH 55 : 45, 0.8 mL/min) 

 

 

HPLC chromatogram of compound 15 (Chiralcel OD-H, n-hexane–iPrOH–CF3CO2H 5 : 1 : 0.02, 

1 mL/min) 


