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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-1,1'-binaphthyl
(1), 10,10'-dihydroxy-9,9'-biphenanthryl (2),1 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)1 have been known as chiral
1,2

1

shift reagents for the determination of enantiomeric purity 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 lH NMR spectra were carried out for a
solution of sample (10 mg) in CDCl3 (0.4 ml) in the absence and
presence of 1/2, 1.0, and 2.0 equimolar amounts of 5.

In the case of acyclic amines (6-9), the a-methine proton of (S5)-
enantiomer appeared at higher magnetic field than did that of (R)-one.
In the case of cyclic amines (10~16), 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 (R)-configuration
(Table 1).

The oa-methine protons of the cyanohydrins (17-25) which were
derived from aldehydes are split in the presence of S5a (Table 2).
However, the B-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
and Molar Ratio of 5a to Amine

Chemical shift (ppm)©

Amine Molar ratio of 5a to amine Absolute
0 12 1 2 configuration
Ph=CHCH, ®) 425 392 3.76 3.63 (A~ (+) -
NH, - 391 an 360 (8-(-)-
Ph=CHCHCHy ) 304 358 342 3.28 (R~ (+) ~
NH, : 3.56 3.39 3.25 (8)=(-)=
Ph-GHCHPR o) 429 409 400 ass (A-(-) =
NH, " 4.07 397 3.84 (S (+) -
Ph=CHCH, a 3.22 3.18
N(CHy) (8 332 3.25 320 318
d
(10) 109 097 091 085 (9= 1+) -
N7TCH, ’ 0.94 085 078 (A={-)-
H
(1 0.94 0.88 0.80 - {+) =
11
N crgon, | P 092 0.85 0.76 (-)-
H
a
Q w? s 0.94 087
CH Y SN CH, 091 081
H
a
(1 0.98
13
y ok (13 o4 0od
HG
H
N 0.93 0.87 072 (Sy-(+)
[ l a8 7 092 0.82 067 (A=)~
N7 CH,
H
CH, 'ﬁ
”*[ l @R 10 0.80 0.84 0.75
: 0.87 0.78 0.67
N7 CH,
H
— 0.98 0.96 (+)-
[ l (6P 1.08 095 089 (=)~
3 CHy
Ha

8pssignment og the signal is not detgrmined. babsolute configuration is
not known. ~Of proton italicized. inewidth of the original signal of
10 (1.0 Hz) and 12 (0.9 Hz) turned to that of split signal of 10 (1.6
Hz) and 12 (1.4 Hz) in the presence of equimolar amount of Sa.
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Table 2. Relationship Between Chemical Shift Value
and Molar Ratio of 5a to Cyanohydrin
Chemical shift (ppm)€
Cyanohydrin® Molar ratio of Sa to cyanohydrin Enantiomerism
0 2 1
N a.41 4zsd 397 (+)
CH, =CHC - : : -
e an 458 434 421 389 -1~
CH, = CHCN b 437 412 .
S (18) 4.58 433 a.07
CH
ey o0 4 3% — -
b OH " :
535 5192 5.01 (+)
Ph=CHCN : . g -
oH (20 560 532 5.14 494 =)
CH,
549 537 5.19 (+)-
cron 21 566 5.48 5.34 5.1 =)
OH
CH,
537 521 5.05 (+)-
O— cron 22 556 534 516 497 {-)
OH
533 5.19 499 (+) -
CH, —Q‘ CHON  (23) 585 529 5.15 493 (-)
OH
PhO
b 533 5.20 5.06
cHeN (24 552 5.30 5.16 498
OH
Qib GHCN 597 584 570 (+)-
O o (28} 817 594 5.80 562 (-}
CHy, GHa 148 1.41 (+)-
oHG-CN (28) 1.6 154 146 139 =)
CHY  on
CHy, CHs _
L 150 142 (+)
CHy-G-G-CN  (27) 1.62 154 149 140 (-}
CHy OH
CHy
C 1.80 174
Pn-G-cN  (@8P 196 186 179 17
OH

bAhﬂolm:e configuration is not known in all cases. brggignment of the
gignal is not determined. ©Of proton italicized. dLinewidth of the
original signal of 17 (1.0 Hz) and 20 (1.2 Hz) turned to that of split
signal of 17 (1.4 Hz) and 20 (1.4 Hz)} 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).

split.

In the case of 32, only the y-methyl protons are
In the cases of 30, 31, and 33, the methine proton signal of
(R) -enantiomer appeared at higher magnetic field, although the q-
methine proton signal of (S)-enantiomer of 34 appeared at higher

magnetic field
5b and S5c

(Table 3).

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 (ppm)€

Molar ratio of 5a to amino acid ester Absolute

Amino acid ester 0 172 1 2 configquratior
CHy « CHCO, CH, (25‘)a 353 :g:
NH,
4.35 4.20 (SF(+)~
Ph=GHCO,CH,  (30) 465 447 431 416 A-(-) -
NH,
CH,, 3.7 3.06 291 (S)-{+) =
o <CHHSHE0, Oy 81 334 3.6 3.04 2.87 (A (-) -
h NH,
CHs, 0.90 0.84 (9~ (+)=
c""a,cnr«;ﬁco2 CHy (31) 1.00 0.94 088 .51 (A~ (=) -
NH,
b ()=
CH3CH, 0.87 0.84
7% cheHeo, o, 82 0.89 0.92 085 0.82 (-)-
He'  \h,
4.43 4.30 (S)-(+) -
Ph-gZCOZCHzCHa (33) 4.66 4.52 0 26 (A=)
NH,
3.19 3.01 A-(-)=
CH, -EHHCOzCH(CHa)z (34) 3.59 3.34 317 2.98 (§-1+)-
?
aAssignment of the signal is not determined. bnbsolute configuration

is not known. Of proton italicized.
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