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Abstract: The title compounds were found to be useful as 

chiral shift reagents for the determination of enantiomeric 

purity and absolute configuration of amines, cyanohydrins, and 

amino acid esters. 

The asymmetric compounds such as 2,2'-dihydroxy-l,l'-binaphthyl 

(lL1 lO,lO'-dihydroxy-9,9'-biphenanthryl (2),l 4,4',6,6'-tetrachloro- 

2,2'-bis(hydroxydiphenylmethyl)biphenyl (3),2 and 1,6-bis(o-chlorophen- 

yl)-1,6-diphenylhexa-2,4-diyne-1,6-diol (4)l have been known as chiral 

shift reagents for the determination of enantiomeric purity 1,2 and 

absolute configuration. 
3 

We report that the title optically active 

compound (5a) 
4 

and its derivatives (5b2 and 5c2) are also useful as 

chiral shift reagents for the determination of enantiomeric purity and 

absolute configuration of amines, cyanohydrins, and amino acid esters. 
5 

All the measurements of 
1 H NMR spectra were carried out for a 

solution of sample (10 mg) in CDC13 (0.4 ml) in the absence and 

presence of l/2, 1.0, and 2.0 equimolar amounts of 5. 

In the case of acyclic amines (6-g), the cr-methine proton of (S)- 

enantiomer appeared at higher magnetic field than did that of (R)-one. 

In the case of cyclic amines (10-161, however, the B-methyl proton of 

(R)-enantiomer appeared at higher magnetic field than did that of (S)- 

one. Therefore, (-)-enantiomer of 11 which shows the B-methyl proton 

signal at relatively higher megnetic field may have (RI-configuration 

(Table 1). 

The cr-methine protons of the cyanohydrins (17-25) which were 

derived from aldehydes are split in the presence of 5a (Table 2). 

However, the $-methyl protons of the cyanohydrins (26-28) derived from 

ketones are split (Table 2). 
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Table 1. Relationship Between Chemical Shift Value 

ana molar Ratio of 533 to Amine 

Chemical shift (ppmIc 

Amine Molar ratio of 5a to amine AbLbso1ut.e 

0 i/z I 2 configuration 

Ph - ?KH:, 

NH, 
(6) 

Ph - CWZH,CH, 

IjHz 
VI 

Ph-Cv’+&Ph 

NH2 

4.25 3.92 
3.91 

3.94 
3.56 
3.56 

4.29 
4.09 
4.07 

3.32 3.25 

1.09 
0.97 
0.94 

1.02 
0.94 
0.92 

1.13 - 

1.04 

1.07 0.93 
0.92 

1.10 
0.90 
0.67 

I.06 - 

3.76 
3.73 

3.42 
3.39 

4.00 
3.97 

3.63 m- (+I - 
3.60 GI- (-I- 

3.26 3.25 $!~I”-‘,: 

3.69 
3.84 

3.22 
3.20 

d 
0.91 
0.65 

3.18 
3.15 

0.65 
0.76 

0.66 0.60 
0.85 0.76 

o.s4d 
0.91 

0.67 
0.61 

0.96 
0.94 

0.67 0.72 
0.62 0.67 

0.64 0.75 
0.76 0.67 

0.96 0.96 (+I - 
0.95 0.69 C-1 - 

(+)- 
(-I- 

w- (+) - 
(WI-)- 

aASsigmilent 06 the signal is not d-t rmined. b Absolute configuration is 
IwtkDown. Of proton italicized. Q ineridth of the original signal of 
10 (1.0 HZ) and 12 (0.9 trz) turned to that of split signal of 10 (1.6 
ar) and 12 (1.4 Ez) in the presence of equimolar amount of 581. 

OH OH c: R2= ‘3 
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Table 2. Relationship Between Chemical Shift Value 

and Molar Ratio of 5a to Cyanohydrin 

Chemical shift (ppmb= 

Cyanohydrin' Molar ratio of Sa to cyanohydrin Bnantiomerism 

0 112 I 2 

CH, - CHCN (17) 
OH 

CH, - FnCN (16) b 
OH 

C”, . CHCKN 
CHa' &, 

(19) 

Ph-C&N 

OH 
(20) 

(21) 

CHa 

021 

CH, 

PhO 

(23) 

(241b 

,-, C=N 

8 
OH (25) 

\/ 

CHa.Cz:CN (26) 

%' & 

(27) 1.62 1.54 

Ch 
Ph-C-CN (26P 

OH 

4.55 

4.59 

4.29 

5.60 

4.41 
4.34 

4.37 
4.33 

4.07 
4.03 

5.35 
5.32 

5.66 
5.49 
5.46 

5.56 
5.37 5.21 5.05 
5.34 5.16 4.97 

5.55 
5.33 6.19 4.99 
5.29 5.15 4.93 

5.52 
5.33 5.20 5.06 
5.30 5.16 4.96 

6.17 5.97 5.64 5.70 
5.94 6.60 5.62 

1.63 1.54 

1.96 1.86 

4.26 
d 

4.21 

4.12 
4.07 

3.97 
3.69 

- 

3.63 

d 
5.19 
5.14 

6.01 
4.94 

5.37 
5.34 

5.19 
5.15 

I.46 1.41 
1.46 1.39 

1.50 1.42 
1.49 1.40 

1.79 
1.74 
1.73 

(+I - 
I-l- 

I+) - 
l-1 - 

I+) - 
I-)- 

(+) - 
l-1 - 

I+) - 
l-l- 

I+) - 
l-1 - 

I+) - 
l-l- 

I+) - 
l-1 - 

I+) - 
l-i- 

bAbsolute configuration is not known in all o*saa. kxsaignment of the 

signal is not determined. cof proton italicized. dLinewidth of the 

original signal of 17 (1.0 Hz) and 20 (1.2 Sa) turned to that Of split 
signal of 17 (1.4 tiz) and 20 (1.4 Iix) in the presence of 5a. 

In all the cases of amino acid esters tested except 32, the a- 

metine proton is split, although the y-methyl protons of 31 are also 

split (Table 3). In the case of 32, only the y-methyl protons are 

split. In the cases of 30, 31, and 33, the methine proton signal of 

(RI-enantiomer appeared at higher magnetic field, although the a- 

methine proton signal of (S)-enantiomer of 34 appeared at higher 

magnetic field (Table 3). 

5b and SC also worked as chiral shift reagents for the determina- 

tion of enantiomeric purity and absolute configuration efficiently. 
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Table 3. Relationship Between Chemical Shift Value 

and Molar Ratio of 5a to Amino Acid Ester 

Chemical shift (ppmIC 

Molar ratio of 5a to amino acid ester Absolute 

Amino acid ester 0 Ii2 1 2 configuratior 

Ph-CHCO,CH, 

NH, 

(301 

W 
CttCXOp CH, (31) 

CHd ,, 2 

C&, 
.CttCHCO, CH, (31) 

% tiH z 

CH,CH, 
:CHCHCO, CHJ (32) 

CHs NH, 

Ph - CHCO,CH,CH, (33) 

N”z 

CH, -CHCO&WHdz (34) 

NH, 

3.53 
3.26 
3.23 

4.65 4.47 
4.35 4.20 
4.31 4.16 

3.34 
3.17 3.06 2.91 
3.16 3.04 2.87 

1.00 0.94 
0.90 0.84 
0.88 0.81 

0.99 0.92 
0.87 0.84 
0.85 0.82 

4.66 4.52 
4.43 4.30 
4.40 4.26 

3.59 3.34 
3.19 3.01 
3.17 2.98 

(9-(+1- 
VI-(-)- 

(+I- 
(-I- 

aAssigm,ent of tee signal is not determined. 
b 
Abbsolute configurati0n 

is not known. of proton italicized. 
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