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Summary: A new chiral derivation reagent was developed for chiral amines and 

alcohols to determine the absolute configuration by circular dichroism and 

optical purity by ‘H-NMR and liquid chromatography. 

Several chiral derivation reagents like MTPA”, GITC” and FLEC3’ and 

HPLC chiral stationary phases4’ have been proposed to determine the optical 

purity of chiral amines and alcohols with a liquid chromatography (LC) or 

neclear magnetic resonance @FIR) spectroscopy. On the other hand, circular 

dichroic (CD) spectroscopy provides an exciton chirality method to determine 

the absolute configuration of chiral alcohols and amines after they are 

derived with suitable chromophores like p-substituted benzoates.5’ In this 

study, we wish to report a new chiral derivation reagent with a benzoic acid 

skeleton, (S)~(+)-2-~-butyl-2-methyl-l,3-benzodioxole-4-carboxyIic acid 

[(+I-TBM] which is expected to be useful for the simultaneous determination 

of the absolute configuration by CD and the enantiomeric excess by ‘H-NMR or 

LC analysis. 

Fig. 1 Preparation of (+)-TBM Reagent [(+)-A]. 
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IH-NMR spectroscopy is an alternative method to determine the optical purity 

of chiral compounds. ‘H-NMR spectra of (+)- and (-)-TBM-I-phenylalanine methyl 

esters showed that singlet peaks of both of m-butyl and methyl groups of 

TBM were well separated between the two diastereomers. The other TBMmamino 

acids studied here showed similar separations to indicate that ‘H-NMR 

chemical shifts and intensities of the two isolated methyl signals of the 

reagent will be used to determine the optical purity or absolute configu- 

ration of chiral amines and alcohols. 

UV spectrum of (+)-TBM in MeOH gave a strong K -n * absorption band at 

~a. 220 nm and weaker bands at 235 mn and 315 nm. Its CD spectrum gave a 

band at ca 320 nm ([6 1=+1600), -* while CD bands below 240 nm were ambiguous 

because of the strong UV absorption in this region and inherentIy Iow 

intensity of CD (l[9lI< 3000). For CD analyses based on the exciton 

chirality method, 5, the transition band at ~a. 220 nm seemed to be effective. 

Methyl 3-Q-benzoyl-2-CJ-(+)TBMfi -EDglucopyranoside and methyl 2-IJ-benzoyl-3-Q- 

(+)TBMmfi -i-galactopyranoside with a positive chirality between C2-OR and 

C3-OR bonds (Pig. 4) gave clear couplet CD peaks, the positive sign of which 

accorded with a dibenzoate chirality rule.5) Two asymmetric allylic 

alcohols with a 4S-configuration (E and Z isomers) derived with a racemic 

TBM gave positive exciton couplet peaks centered at 3. 220 nm to reflect 
their 4S-conf iguration, and this result accorded with the acyclic allylic 

benzoate chirality rule?’ which was extended to the conjugated diene 
systemss’. The CD bands of (+)-TBM itself were negligibly small compared 

tB” 

i 
B2 

(+)-TBM- A 

(-)-TBM- 

,,eny1ae 

(- 

Fig. 3 400 bfk ‘i-I-m spectra Of (+)- and (-)-'MM-L-phenylalanine Derivatives in CDCl 
3’ 
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with the exciton couplet CD peaks. All these results showed that this reagent 

was useful as a CD chromophore to determine the absolute configuration of 

asymmetric diols or diamines and allylic alcohols. Further experimental 

approach will be continued to establish its utility for the CD, NMR and LC 

analyses of chiral amines and alcohols. 
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Fig. 4 CD Spectra in EtOH Solution. 
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Fig. 5 CD Spectra in MeOH Solution. 
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