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Direct Optical Resolutions of Racemates by
“TSKgel Enantio P1 and P2 and Their Derivatives”

Ryuichi KITAYAMA
Katsuo KOMIYA
Yoshio KATO

Several kinds of chiral stationary phases (C. S. P.) were synthesized from commercially available optically ac-

tive amine, (S)-(-)-1-(a-naphthyl) ethyl amine for the optical resolution of racemates.

This paper reports the investigation of the power and character of optical resolution by the chiral stationary

phase with several kinds of interaction on the racemates under the conditions using normal phasic and revers-

ed phasic eluents.

The result indicates that the chiral stationary phase having steric bulky (t-Butyl) moiety

(TSKgel Enantio P1), and n-acid (3, 5-dinitrobenzoyl) moiety (TSKgel Enantio P2) are most efficient to the op-

tical resolution of racemates.
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Fig. 3 Modification of racemates (Amino acid and .
Amine).

CERAEBRINTVWAZ L, RUERDRFERCR
T AMEREENFET D2 L BHEER LT

(da~c) IR vEBrcm~—1: 1720 (H /R EE), 1690 (7
ki), 1640 (7 2 K), 1600 (FEER),

(4d) IR vEBrem—1:1720 (VAR ), 1690 (7 b
V), 1640 (7 3 F), 1600 (5&ER), 1560, 1350 (=
bom ),

BoNXFEET I F—H AR B (da~d) (1.8
mmole) #7 M5k Fu7F5 2 40mb HEHL, Vv
sga~FAAARTA IR (1.98 mmole) #iNz, %
BT BRI E, »-7/ eI T NN YT
A (PR 4um, HIFLEE 100 A, 73/ &£EAE 0.9
mmole/g) (3.6 mmole) &%, fad LICFIEHEEEM
w5,

BT DT I/ EIEKEERER - ) Y ohTRIGE R
7 F it Lz,

(2) =

T4 I RR RN BRI L - TT » 1220, Lok
% % Fig. 3 &R,

HEZ A v 7ic CCPD, #Higkic UV-8000 EA-nl1R
BE (& bicHY — AR A 254nm T
B LT, 25°C DERETT -1, ¥ 750RT
X, HNE 46mm £X 25.0cm DRAF VAL T A
KR ZERGTAT ) —ETHT -1,

/

3. WMREER

(1) EARmMHEE

(1) ETEHEOEH

AR TEHR L LEEEEEH (I ~NVIEEBICAT
TE3 (S)-(-)-1-(a-F7FN) =FN - T icHsi
DT M EFER I THELN I HFEET I F
(Ba~d) M HELNDEDTHENE, 7L
AR E B ik WL OBREERE T 2SR

|

$32% H15 (1988) 53
25,000 [
1o
=
jas)
'® 20,000
3
8
Q
<=
=
15,000
0 1.0 2.0
Flow Rate

Fig. 4 The ffect of flow rate on theoretical plate
on chiral stationary phase (IV).
conditions: column size (4.6 mm L.D.xX25.0 cm L.),
eluent (n-hexane: 1, 2-dichloroethane:
ethanol (70:29:1)), sample (N-3,
5-dinitrokenzoyl—(1)-Val-methyl ester),
Temp.: (25°C).
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Fig. 5 The effect of sample loading amount on
theoretical plate and elution volume.

volume: condition: column size (4.6 mm 1.D. x25.0
cm L.), sample (N-3,5-dinitrobenzoyl
1-Val methylester), eluent (n-hexane: 1,
2-dichloroethane: ethanol (70:29:1) temp.
(25°C), flow rate (1.0 m@/min.), detect
(UV. 254 nm).

Table 1

The optical resolutions of N-3, 5-dinitroben-
zoyl-(dl)-amino acid methyl ester on the four
chiral stationary phases.
Conditions; Column Size (0.46 cm I1.D.X25.0 cm L.),
Flow Rate (1.0 m¢/min.), Eluent (n-Hex-
ane: 1, 2-Dichloroethane: Ethanol 70:29:
1), Temp. (25°C), Detect (UV. 254 nm).

I E/Ie)

I (t-Bu)

I (Men)

o

Ki X

o

K K

But*
n-Val
Val
n-Leu
Leu
i-Leu
Pro
P-Gly*

Phe

.21 8.93 1.22
5.00 6.50 1.30
4.67 6.33 1.36
313 440 141
3.93 5.40 1.37
4.60 6.73 1.46
2.98 3.80 1.28
1.00 1.00 1.00
5.67 6.03 1.06
5.40 6.93 1.28

9.05 15.08 1.67
5.85 12.44 2.13
5.65 12.69 2.25
3.49 71.922.07
5.21 11.81 2.27
5.97 1441 2.4
340 7.3 2.7
0.9 0.9 1.00
9.23 11.02 1.19
6.66 11.54 1.73

K K @
7.06 8.59 1.22
471 6.31 1.4
4.19 5.73 1.37
2.99 432 1.4
3.69 4.93 1.36
4,16 5.93 1.43
3,33 4.83 1.45
1.13 113 1.00
587 6.20 1.06

Iv (DNB)*

K K
7.95 9.52 1.20
5.88 7.67 1.30
5.05 6.91 1.37
3.61 5.05 1.40
4.39 6.25 1.42
5.13 7.74 1.51
3.15 4.63 1.47
2.06 2.18 1.06
7.45 8.46 1.14

o

4.99 6.62 1.43

6.27 7.79 1.24

* .

But

(e~Amino Butyric Acid),

P-Gly

(a-Phenylglycine), DNB (3, 5-Dinitrobenzoyl).
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Table 2 The optical resolutions of N-3, 5-dinitroben-
zoyl-(dl)-amines on the four chival stationary
phases.

conditions: column size (0.46 cm I.D.x25.0 cm L.),

mobile phase (n-hexane: 1,2-
dichloroethane: ethanol (70:29:1)), flow
rate (1.0 m0/min.), temp. (25°C), detedt.
(UV. 254 nm).
(d)-R;-CH-R,

H-DNB*
Amine derivatives

Sample/CS| T (Me) 1By | m(Men) | NONB)
RORJK K oK K oK K o K K «

Me ET |7.27 7.50 1.03| 9.8611.07 1.12| 6.88 7.27 1.06/ 7.98 8.39 1.05
Me Pr|5.79 6.051.04|9.5310.83 1. 14| 6.14 6.47 1.05| 6.45 6.87 1.05
Me Pen|5.27 5.551,05|7.27 8.33 1.15| 4.74 5.05 1.07| 5.37 5.82 1.09
Me Phe [10.2012.47 1.22 {14.8822.98 1.54110.9913.09 1.19/13.4016.23 1.21

Me o-Nap|10.0713.83 1.3714.1936.52 2.5710.9114.97 1.37{17.2528.42 1.65

D

* 3.5-Dinitrobenzoyl.

1.0 Const : n-Hexane (70v/v%) ‘-"i Corwt. ¢ Exhanol (L0v/v%)
| I— a ol e ——rr B )

M @ 21 2% 2 DCEy,y 7 70 6 W 5 8 Hexyd
1 2 3 4 5 ETOH 24 29 34 39 4 ¥ DCE

Fig. 6 The effects of the compositions of eluent
on the optical resolution of the racemate on
the chiral stationary phase (IV).
condition: column size (0.46 cm 1.D.X25.0 cm L.),
flow rate (1.0 m¢/min.), temp. (25°C),
detect, (UV. 254 nm), sample (N-3,
5-Dinitrobenzoyl-(dl)-Valine methyl
ester).
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BE, N-_v A g n-FETHB05, BRIT
ARLTWARuD, BEIEE LT n-~F4-1,2-Y7 =
RTE L —xH =) (70:29:1) TiX, &EEHE
b, TOREPKRESEDL, BRA2GEIELLR LV,
T, BIEETRLULCHEERFIAL, BEROmEE T
FREXEKIBRE 21T\, Table 3 ICiZBEMHIC
n-~¥4o-1,2-Vrmpwr g —x8 )= (97:2:
D o586 25T,
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Table 3 The optical resolutions of N-benzoyl-(dl)-
amino acid methyl esters on the four chiral sta-
tionary phases.

conditions: column size (0.46 cm I.D.X25.0 cm L.),

mobile pase (n-hexane: 1,2-
dichloroethane: ethanol (97:2:1)), flow rate
(1.0 m¢/min.), temp. (25°C) detect. (UV.
254 mn).

Csp I (Me) 1 (t-Bu) II (Men) IV (DNB)
Sample | K{ Kf o K Kb o |K K o |K K «

Len  [4.81 4.81 1.00(4.29 4.73 1.10/4.62 4.76 1.03| 9.8110.54 1.07
Met |8.33 8.33 1.00{7.88 8.40 1.07(8.71 9.01 1.03/11.8612.03 1.04
o-Phe-Gly [4.61 4.61 1.00/4.39 4.45 1.01/5.23 5.23 1.00{ 7.73 7.99 1.03

(55)
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Table 4 The optical resolutions of N-DNB*, N-Bz*
and N-Ac*-(dl)-amine derivatives on the four
chiral stationary phases.

conditions: column size (0.46 cmI1.D.X25.0cmL.),

mobile phase (n-hexane: 1,2-
dichloroethane: ethanol (70:29:1)), flow
rate (1.0 m&/min.), temp. (25°C), detect.
(UV. 254 nm).

(d1)-Amine is used o-phenylethyl amine (A)
and 1-(e-naphthyl)ethyl amine (B).

Sample/CSP| 1 (Me) 1By | DMen) | ONB)
W KK oK K oK K o|K K o
DNB [10.2012.47 1.22|14.8822.98 1.54 10.9913.09 1. 19 13.4016.23 1.21
B | L4 L00|L09 LULOT| L3 100211 24111

Ac 340 100 2.43 2.531.04] 2.25 2.33 1.04| 4.13 4.59 L.11
B)

DNB {10.0713.83 1.37{14.1936.52 2.57{10.9114.97 1.37[17.2528. 42 1.65

Bz 147 L.00] 1.19 1.33 1.12| 1.06 1.15 1.06| 2.83 4.27 1.51

Ac 3.40 100 2.44 2.601.07)2.28 2.37 1.04{ 5.39 7.48 1.39

* DNB: 3, 5-Dinitrobenzoyl, Bz: Benzoyl, Ac: Acetyl.
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o€ LS ECHRBTH 5,
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AREINVREE - DENCKESHEL TR E0b 5D,

X5 A7 az=nzFAT I oBEHilkE
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5 &, AR 5y @d)-1-(e-F 7 F )
TFNAT IV EHROT RS EERESARE b h
EFCOWTLZRT 5.

EEAE 2T 5 &, N-7 & F X2 v B A
(1) Tt a-PHEEHT & I Eo5EER LT, &
BEOBA Ll XFEEEEH () Tk, 2EE2 N-~X
VISANAAN)-T R JEEATF L 1 AT AOSEERER LR
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N-DNB-(d!) Vai-Me N-Ac-(dD -1 fenaphthyl)

ethyl amine
31 CSP. D 1L Bu) ) CSP. ;
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N-DNB- (dl)-Val-Me N-Bz(dl}-1 {e-naphthyl) ethy| amine
Fig. 7a The chromatograms of the optical resolu-
tions of racemates on th chiral stationary
phases (II, IV).
condition: column size (0.46 cm [.D.%X25.0 cm L.),
mobile phase (n-hexane: 1,2-DCE:
ETOH 70:29:1), flow rate (1.0 m&/min.),
temp. (25°C), detect. (UV. 254 nm).

1 CSP. I Bu) 2) CSP. {11 (t.Bw) 3) CSP. !NV (DNG)
Sample | Leu Sample : Met Sample :
aPhe Gly
8 12 16 20 20 24 28 3218 2 26 30

min min min

Fig. 7b The chromatograms of the optical resolu-
tions of N-benzoyl-(dl)-amino acid
methyl esters on the chiral stationary
phases (II, IV).
condition: all the Table 3.
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Table 5 Studies on the optical resolutions under the
condition using reversed phasic eluent on the

chiral stationary phase (IV).
conditions: column size (0.46 cm I.D. X 25.0 cm L.), flow
rate (1.0 m&/min.), mobile phase (Hj
O-Methanol or H;O-Acetonitril) temp.
(25°C), detect. (UV. 254 nm), sample (N-3,
5-Dinitrobenzoyl-(dl)-Valine methyl ester).

Eluent/CSP IV (DNB)

H,0 MeOH K K} a
2 8 0.40 0.47 1.18
3 7 0.73 0.80 1.10

H,0 CH;CN
2 8 0 0 1.00
3 7 0.07 0.07 1.00
4 6 0.20 0.20 1.00
1 1 0.60 0.63 1.05
6 4 1.33 1.49 1.12
7 3 2.63 2.83 1.08

HIKE TH BRI EIC X v RESER I LD, X,
KBTD T2 IhGEOBR IR, Brogkts €k
~OBRYEEMD 52 THEETH B,

Table 5 (2i%, EF&MIC, FEERHK (i) £k
OGENCRIFTEE R >WT T Iy L 7L e LT
N-3,5-Y= bt /A -d)-R) v AF LT 2T\
rAVCOBR ERT,

K=2AE /) =nFREK=T € b= b ) LRTHRF 1T
Wy A G S =D IMREE - S EHRESH I A R R A
WThsd, Lool, BEEEFDEH 5 AED ERAK
—TE P MY ARZERKE DK -TE b=k Y
NRTEIES BT -1,

MR & REFOBICRIT MR B & 2 itk & BF 5 &
REFIIKELS 2D, K=FTt b= Y LRDBE, K—
TEhr=bMVA—6:14KOT7:3TK=2%/—N—3:7
WL MELBE L TEl, PTLEEEBLT
K=7+ b=b D=7 3CTUTOR #1772,

Table 6 I LABDKRIH LV EOLAABEHMEEAT
N-3,5-V=bm_Ro A A(d)-7 X /B AF LT 2T
RO N-7 2 u—-(d)-7 2 v OB Ef &2 RT,

— AN IR B AT, TR SR 22 B
KREVBRFFIIARE < 22 %28, IRMRRICHE L o B/
vy X, VI IEL et « S ER LT
5 b, HHEEHEN T CHLARNMAEIER %
TRV EHEFEING, S5, THEMIC,» XE
WHFIESBEA (D AR bECAEEEY R LTV 5 2
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Table 6 The optical resolutions of racemates on the
chiral stationary phases (1 ~IV) under the
condition using reversed phasic eluent.

conditions: column size (0.46 cm 1.D.x25.0cmL.),

mobile phase (H,O: CH3CN (7:3)), flow rate

(1.0 me/min.), temp. (25°C), detect. (UV.

254 nm).

[ (Me)

K K

(.68 0.68 1.00
0.79 0.83 1.05
0.97 1.03 1.06
0.85 0.91 1.07
1.27 1.34 1.06
115 1.23 1.07
1.76 1.76 1.00
1.53 1.53 1.00

. T(t—Bu)
Ki K «
L57 175 L1
1.81 2.15 1.19
2.64 3.18 1.2
2.21 2.79 1.26
3.79 452 119
3.46 4.15 1.20

0.98 0.98 1.00
477 5.32 1.12

1 (Men)
K K
1.59 1.66 1.04
1.94 2.07 1.07
2.92 3.11 .07
263 2.93 1.11
3.98 4.19 1.05
3.95 4.17 1.06

1.05 1.05 1.00
5.24 5.55 1.06

vV (ONB)

K K
153 L5 100
1.89 201 1.06
252 .68 1.06
269 2.83 1.08
367 3.93 107
397 357 .09

114 1.14 1.00
5.40 5.63 1.04

o o o

Phe
2) Amines
N-DNB-PE'(1.61 1.91 1.19/4.65 5.75 1.24
N-BzPE {0.95 0.95 1.00(1.75 1.75 1.00|1.98 1.98 1.00]2.07 2.21 1.07
N-Bz-NE* [1.80 1.80 1.00/3.83 4.07 1.06{4.66 4.95 1.06(6.71 9.22 1.37
* N-DNB-AA-Me: 3, 5-Dinitrobenzoyl-(dl)-Amino
Acid Methyl Esters, But: o~Amino Butyric Acid, PE:
a-Phenylethyl amine, NE: 1-(a-Naphthyl)ethyl

amine.

5.55 6.31 1.14]4.78 5.34 1.12
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n-BEEEAT A HFEREEHTH D b
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