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Liquid chromatographic resolution
—Development and characteristics of the chiral stationary phases consist of
polysaccharide derivatives and application to large-scale separation—
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The importance of optically active compounds for pharmaceutical use has increased.
The high-performance liquid chromatographic resolution on chiral stationary phases is
useful for large-scale preparation of optically active compounds and estimations of their
separating costs as well as determination of optical purity. Chiral stationary phases con-
sisting of polysaccharide derivatives were developed by adsorbing them onto silica gel
based on the findings obtained from cellulose triacetate. The characteristics of cellulosic
carbamates (OC, OF, OG, OD) and amylosic carbamates (AS, AD) as well as cellulosic
esters (OA, OB, OJ, OK) in chiral recognition are considered here along with resolved
compounds. Optimization of the separating conditions was performed while considering
differences among acidic, neutral and basic analytes. Furthermore, we introduced the
principle and applications on the Simulated Moving Bed process to produce optically ac-
tive compounds on the industrial scale.

Keywords : chiral stationary phases (CSPs); polysaccharide derivatives; optical resolu-
tion; liquid chromatography (HPLC); simulated moving bed process (SMB).
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BRIV O - 22T —ZMATTT L FMLL THE: Fig. 2 Effect of coating solvents on chiral discri-
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VOBERISER SN, KEE MCTA 2K CARIICAWT
WBeHh 7 LBEHELS, ERAMEOZLVLDTH-
. ThSOREIE, L0 —ADKEES N— 2T 462R0 .
7 — M OMIOFEBEATHRL, FEE L HMARE R0 - j\
EARDE— L FRBA BRI —T 4 V7T B 3 Tor 1/
SEREVEREN, EAMONOENSEY AL Bbh CHs
1z.

Hesse » DI I1E MCTA %\ - 12 ATEIRIE, BT
HEERZEB L0 — A TIENFEQENGESITEAEY

1) 'I N
+ - . CHzC]z‘CFsCOzH
)
~R+

(

(2

(3)
T

0] . CH;Cl;-phenol
oERe -
150 100 50 0 ppm

Fig. 3 67.8 MHz cross-polarization/magic angle

@ _ + spirring (CP/MAS) '*C NMR spectra for cellulose
A V. /ml triacetates solidified from different solvents
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Fig. 1 Chiral discrimination of trans-1,2-diphenyl- FRECERELRENZRIZLTHY, MCTA DBE#E%
oxiran P BRIEERITE AV EATRRINTOL
(1): on MCTA; eluent, ethanol; (2): on cellulose LB, Fig. | KRT &5 CH—ZMTELNIE

triacetate crystallized in formamide at 180°C; eluent,

ethanol; (3): on moderate crystalline CTA; eluent, HOZHBRELO-ZAEHRLLTTARTS, XYY
ethanol; (4): on CTA coated on silica gel; eluent, ATNVICEZEERE VO — 22 3—F 4 VUL RTAH
hexane/2-prrpanol (9/1, v/v); column size 0.46 cm THY Y —TRRWE~7 25X BT o120,

i.d.X25cm; flow rate, 0.5ml/min; V.: elution
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2. Fig. 2 W33 —7 4 v SROBEOBRIC L 50F
SEEDELER UL, BREVT &id, BEOBERIC
FoT T2 IRITRNT 2HESEEIELTHIETH
Y, a—F 4 vIRBOBVIIEHEE L LE -2 E
DEIBENEBIERILTVEDTHEID. DI
EEMBIZHIC, RA—T 4 v IBE» SBUHEE
=B g — A0 BC NMR A7 FVERIE L7
(Fig. 3). RRFNLFE Y7 MERRBEAEELLLTY
BV, ZHEONKEEEZRLRMRT S 7V - ABE
| MRED Y S VIERERILA T LY, BibAFL Y-

MY 7o aBElE, EbAFLY-7 2 /- VOEIZY
Y= ->THEY, POFRFROBMRRICITED

WEHLNE oY, O &»HiE, Fig. 3IKRL
R ONEI S v 0 — ZDOSLERAIESE U, ot
oM EELIzEEZOND.

ZEEEE LV 0 — A DNESBIRE R B O B MR 2 T26%
I, BREREEREIE-RETTORIL, 3—-T4 27
HEEEELY, FELLU— AFEERBEREORHSEE 12
(Fig. 4). —%, 73i0—Rdtnva—REFELIV
I—-2ABEEBOEUBRMICEDY, BEBEANK a B
ThHHHTIN-AFHIT L VBEEHO>EEDN
T30 7I30-2AFFEHRIIONTIE, FEHLDZ
NETORBRIZESE, TATNVEDLEANNIA—
HETBWSLESBONAEMIZHS. oSS
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Fig. 5 Interactions between a chiral stationary
phase and analytes
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L Amylosic Derivatives ]

Fig. 4 Commercially available chiral stationary phases consisting of polysaccharide derivatives
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Table 1

Vol. 46 (1997)

Chiral recognition ability of cellulosic esters

General tendency

Examples of structures

4 or 5-member ring lactone derivs., B-butyrolactone, pantolactone, 4-hydroxycyc-

lopentenone etc.

OA e

* Smaller size cyclic 0
carbonyl compds.

* cyclic ketone, sulfoxides, 5 or 6-member ring imides derivs., diol diacetates etc.
* acyclic or cyclic alcohols cont’g aromatic group or its esters, methyl 2-phenoxy-

OB propionates, etc.
* Smaller-median size
aliphatic carbonyl
compds.
* Smaller-median size
aromatic compds.

s —R + Ph- s CH=CH,

ﬁ“uﬁﬁ*A ’)g

CO2R
R=CocH, .' '<c
K LR

a®
H,C- s CH,SCHy | R=CoPh

3 3

cyclic imides cont’g aromatic substituent,

aryl propionic acid derivs., aryl

thiophosphate, dihydropyridine derivs., etc.

[o]] 0 S
OK R NWH(R) m:fl\ncm,

Median size aromatic ’LQ
compds.

ao—b—ocs <Oen

RO; OZR'

H3Cy ] H3 9

° @ G e

o eorO

3 o Bl Rt

3¢1 +tEINO—XIXFIENEF

Table 1 1213, WO —AT AT IVEEBEKTHEI SN
ZREM S ERLUE:. =BtV —223 )%
Fuvica—-74 v UREEME (0A) T, 974
ZADINSOANRZMEEHH, tra—X R Ry Y
I—F (OB)""'VTCEBFHAXDLOKREZHIVAE
ZU AR FOERETH B AN FF Y FEV ELH
gaxnsd, INVEZVEPZFERE(LEMLHEIS N,
BEEMHELEMPET B HINFRNVEE D LOTHET -
P TFHEEAPFEICEESHEZL LA EbN
5., £a—ZA Y RA(4-AFNRy ST b)) (O]
DOHEME VT —2 Y Yy A (OK) &L
TWVAH, AHBERIZ OK L0 HEL, EEMITKL
RonsBRA I FT7 ) -7 ot vBRFBEAKIC
BOESEIREERT.

OB & Q] LOHWEMNZENIE, 7z VEEDXATF
NVEOHEIZTTHAHD, MEDOKESEREIIRE R
1% (Table 2). -7 =y Z7unk¥ ) yR 7=
WIFNTNI=NEWVS 2T A4 DN DLEY
OB, -7 hJzZnpbh)7uauaxy /- b
LA —BED & I THA XOKE5{LEMI O] T
FEENXTV. A FIUVEOHEN “FEDOH” D&
WAEREBARIFLTVSEEZSNS. SEHEHR
DOHRTE, EVTO— R 35- VXA FIT 2= H N
A= IR LT — R 4- 4 F LRy T— pHTH)
BEKT7TE P MY VB EZVGBEZERT N VLS
AR/ TR M)V ERBEHHE LT, SEOLE
Mo Eansg. BEKEVSEIH E LT Fig. 6 1,
—aFvOREIERLUI.. LEMIREETHEH, B
BHEICN) 7V AOBEBBERNT A &Ik, ROWS
¥rmoshnt., BEEPTcaF O YUVRERE
b1 7 v O BB ion-pair zwitter jon B D 53 F AT
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Table 2 Difference of the chiral recognition ability (a-value) between cellulose benzoate (OB) and cellulose 4-
methylbenzoate (O]J)

0] OB o] OB 0] OB

X
0Ac

qCHS . . . 1.57 0 1.0 1.73
il
0 OH NCH3
qph 1.18 1.47 1.58 1.20 CHa 1.0 1.21
Ph
0

(=]
o
—
—
o
;I
o Ww
x
-
-
~

H
N

0
ﬁ;f 1.21 1.0 r" 6.05 1.0

C) CH3 N
1.17 1.0 @ OH )54 1.37 CH3

Ph
C%%]°“ 1.22 1.0

C02CH3 CH3

2.15 1.19

Xh, M) 7L AOFEBEELVO—R 4-AF ARV Y
I— bDH IR IEE S WRET-IEFHEEEAL,
RETERLDEHELTNS.

32 wAO—RAHNINA—-NFEME
ENO—AT AN A=k (OC) RU—B#
7 =N AN A— bEEE (OG: 4- 4 F ), OF: 4-
zoa)OsrEOETERIE, FhEESKERKED
J T by FF—RUOT 7179 —-&LTDT I FERER
EHLTHY, AR 73K FEXNS (Table
3). HNNA— FEBEOPTHLELT— X 35-F A
FINT 2 AHNMNA—F (OD) &, JRVWEBHODT
IRIZBOVHESEIRER R T, BT, T —-uArx v T
an)—=NVT7IVOEERET A B-70 v h—-F0DEK
EEROWMAKEETHAYF 7 FUGHEK, 73 /K%
RBLILT I/ BFEEREN L HExN 5.

0.0 10.0

33 7IOA—XHNWIA— NFME

TIa—2AAh WA - bFEERIE VO - AL ER L
-T~_~J LM e S EIBE 2 E T 5 (Table 4). YeFiEMR
AR T T EBAL (§)-AF RV INANIAA—F (AS) &
BEIARFTLEETS B-7 75 212005 F 5T

Fig. 6 Fig. 6 Resolution of racemic nicotine on t IERICEVHESEEEERT. 35-VAFIVT 22
cellulose p-methyl benzoate (QOJ)

£l ) b I 1=99/1: b) h / AN A=k (AD) &, MEMIAHE > TVBE=K
uent: a exane/ Z2-propanol= 5 exane . . NN
EtOH/trifluoroacetic acid=90/10/0.1; Flow rate: H 2V IEEROAFFRLEFOEEMITHLT, BUVK
1.0 ml/min; Detection: UV 240 nm FOEEAZTRT. AD i OD LR UBAREZEFED N,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

618 BUNSEKI KAGAKU

Table 3 Chiral recognition ability of cellulosic carbamates

Vol. 46 (1997)

General tendency

Examples of structures

ocC
oG
OF

* Aliphatic ketones

* Aromatic compds.
cont’g various
functional group

* 4-siloxycyclopentenone, 4-alkoxycarbonylmethylcyclopentenone (OC, OG)
* tetrahydroquinoline alkaloides, biphenyl atrop isomers sulfoximines, benzodiaze-
pine derivs., dihydropyridine derivs., etc.

ap OH OH
R OGN O £
ol " 6‘“‘1“’"
R=CHj CH. Re H o
2, CHeCHa ReCHICHs Gha CHy Py
COPh
: 0 ° NO,

Aromatic compds.
cont’g various
functional group

* amines cont’g aromatic ring (s):
homatropine)

* aryl propanolamines (propranolol etc.,), dihydropyridines

* N-substituted amino acids

* binaphthol analogs

(tetrahydroquinoline alkaloids, atropine,

R«CH3
other 17 derivatives

Table 4 Chiral recognition ability of amylosic carbamates

General tendency Examples of structures

B-lactames, dihydrobenzothiadiazine derivs.

AS " 9 s
Heterocyclic compds. OAc A _SCHpAc a nY\ F COLCHy - As
their chiral centers on I [ “’N‘sns’ N N
the ring o ﬂ ° . 0% o% _N o )

OCH,
P
CN /\/O “': 0 8: Rz Me
b: RaEt
ofomdD Oy
Compds. with bulky é‘, Heo d: Rz CH,CHaCH,
substituents at the OF!

chiral center N

] N HO O ou oM
z /
N rl”( ¢
LI TNo
L] oH
)

a

0
O
. H
au ’ m(
4
CH,

CHy
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BB THEIINTVEDEAINEEZLDIL, EH
KT EVWERS,

NEEEET A2BRBHEFFIC OV TRKRETHEN S
P, TITRBAERHATH S LEFEKIIRAZEL
TihR %, RETHOFKIH 2 E AHOETFLEF
DPEETZHRIC, EEFOMAEEFEELANT, B
FOULRT S L->TRHANOE, EFE2#EMNT S &
LMETED, WErsu<w NI T 4 — Ik BRERH
DFEITIE, T IENH ST LOMZEBTEHE, &
HREEEFINVEEEREDEMTYTAT LA A v 7
BEGEPAIHEIIZER SN, 215 0RE®DEND
EXRFIED A T AN TOBRERE IR E N THENDIT
bhnad LEATES.

BN TROAEREROHBEICE, B FEHDIIEK
Bk OCEAT 5O EREREDHEIEIC &V AFHETGE
BEDHL->TLA. 73ua—Z b)) A ((§)-FAF Iy
INANISA— ) (AS) 1F, B-F 7 9 LHITEVRE
HAgEr RS, —HEDOB-F 7 ¥ LB 18 BBEICHT S
AREBRGEZFH N2 E A, TEOEN 15 BHRUESY
eI oM, HELEr -0 1 BTH -1z G
TEEra—AH WA — (CS) DBETIE, %L
SEI 1 E, #ySEIN 2 @, ST 14 BELEEN
IKKESBOWPRLSN, ZSEFHEOLEBEDEHIAR
HESNCEELEERE5ATVA, —F, BATAHER
BOVEEBELAE 2.7 I0—Z PYA ((R)-AFN
Ry IIWANINA—K) (AR) DBFEHITIE, TL7EH
8 M, HHNE 6EE, CSDBEEFETIRLIED
TEHBIETH > 2. BAEDOTHBHEEIT & 5 REER
HDOEWVIZOWTIEHERICHEINTHS. il AS &
U AR THIZHE XN BN, —HTOSEBEHI NS
W, ZofkETiE, &4 DEERETOXNEERDE
JEFZROWEN R SN 5, BULREENE2EET S
RO EEFHEBOEA T IEREOBELORER
HAEDEZOMITI> HPEEERS, 20 LD 0%
BRIV EL RSN THE LS, AITHEBICLS LS
AMWKREV. TEFEEROEEMETIE, FEHRLTE
AZINETUELDZVEBBFELZT IV, HVINA—
FEMHAIE U SEFIL 2 “AREOE” BPERIATH
BEEZLSND. ZOHPICBVTLEYE SEHEH L
OIZET ZMEERAORS WREARB TERLNH 512

Wl &Ez7O<w b 7T T 4 —ITkBNFESHE 619

BT, FEHFNSRIN S, FEBEORBICIEIAFY
BB TS VWEHEFESEROERBEICET 2BHRIPVE
THY, PEERZHIATE S ZWEKRD SEFEKIC
W SHEEEHOZROERBIKE SELETH- 2.
UL, BEEVa—2AH )4 — bFEEXEFETRTO
¥4+ 7 b—JLb®D NMR A7 VOSSR G
INTWSE, ZhikdE, EF7 b=t a—2R
H NS A — MEEEEICH T SHEEEH O S R ERE
THSMITED, HVSA— b DAHNKZNVEOHEEIR
TEETFT T b= VAKBEEDKEIRT & DKEMEG DA RE
HATRIATNAE'Y,

4 HILTHEOREL

4+1 MRHEFRSROBEL

Fig. 7 113, ARAKZBEBHEICHOSBED7EIR
H (h T, BEE) XEOEXHERLE. £35%¢
IEROEREED 5, ZOLEMHYE, EEME, BED
WFNIZHYST 2020l 5. i, EEML 51l
FHv/e-Tun) - VEEBREEZBRHEICAVT, &
ZRENE W OD, AD 2 SIHICE A2 DMER VL. o9
L HEICE, MBARORARERZE(L s & CREL
ERH D, B, AD RO AS Tix 2-7a/8) —-1vod
RbICZy ) —VA2AVBEBRVWSMAERTESH 2
ENZN. BHOAINE VBEERK O T L IEKDBEIC
& OD, OJ z O THBEHEICH) 7o ol 0.1%
WNT 25ENRPH 5. BENIRTIET & IEKIAY
9, BIRINICEYD 71 IEPET 5 H KR BOREE
Pz sh, BEMEDHELUWHEERAPEEZNS
EFE2HNDE, 7/ - VEEOKBEEZEREST 55
BICHBRIMIHRS S 5. BEELEMOBEITE,
D7 v IR EEERR IV, BE#HIIY
FNTIVEMABZIEIZEY, Yy —TnSleER
TEBHIEMHD. X, "FHV/TLNa-VRTEE
MORBREDS T VIR EICIE, TLVI—LORDLVIZAF
WiE-TFNI—FTIVERNSE ERENBR LY, S8
INB. B, AESENCETEMEE 7t IR & OKERS
EHEERAPKELREERILILTVWEEEZHLNDYE
BIHRYH 5.

42 WHRIMORBEL
WHEROEEME L TE OD-R, OJ-R 5350, B#
HMREDEAHIHELBTH 5. PHERCIERY, B
MDD 3EDT £ IFICHBEL CHEBTE 2583,
pH2 OBIEFREF L) YV 22EBEKT L= M)V
BRTHY, FTEOBFHHETRAZONFEN. B
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Neutral Basic Acidic
compds compds compds
alcohols, ketones amines, etc., carboxylic acids,
esters, amides, esters of amino etc.
metal complexes, acids, etec.
etc. \L
J N
(0D, 0J, AD, AS) (0J or OD)
Mobile phase: Mobile phase:
Hex./2-PrOH Hex/2-PrOH (EtOH) /TFA
or EtOH

No or partial

‘) resolution

Mobile phase:
Hex./MTBE

Mobile phase:
Hex./2-PrOH/DEA

No or partial
resolution

Change to different
chiral columns

No
resolution

Reversed phase L.C

(OD-R, 0J-R)

pH 2 aq. NaClO4/ACN

Fig. 7 Flowchart for optimization of scparating conditions
TFA: trifluoroacctic acid; MTBL: methyl ¢-butylether; DEA: diethylamine; ACN:

acetonitrile

BOSMEEEB %1213, pH ROERAE, RNinEoE
¥, BEARE(LT S EPBETHS. Fig. 81213,
FNENOLBERMORERS 2R L. RELEYIL
K/BRBEBRORER, ERBKEELTCWETE M=
VT v — TN MY, A5 )=V TKE VDB
BonsEAICHD. BET L IKOFEITIE, BEE
OMMEZEZHT, BMEROREZMEIT D EHFRA
Y hTHY, pH OFEEICI) VEBEER O EF»I2BE
FEPENMTH L. EEET L IKOBEICE, TV
HENVRTVvEZILBMOThTHNEI NG, HikY
VAT NVOREMRD 5, pHEZ TS CT v E=Y L
BEL, BEEPOEEf 4+ v HEERSETHEIT S
FEPRETHAH. SN 5EE LTI, BEEES +
DI LDEPIZRT ALY B T LBHBENIE Y T
UOXZYANKAVET M) LABELTVS,

5 MFEEMAEOEETFRE L TOFA

ZREBEEZOTTAHFIIKESEAERE, B0HEL
PEGTHAELH 0, PHAELTHI IO L LY
EZHFNELZ TS, DT, KESBEMNICO O TEN
g 5.

HEFEMRE EET 5 FRITE, RESRERMEY
THIE T 25— OXFEE AR BIRVICERS 5 5%
L, Tk LBEREER YT AT VAT —ETH
FDOHhaETHTEIHEFENEED D2 H S, HPLC
BEBREO—2THY, RTAFOBEFEE HPLC #4353
DELUVEHESHEE ST, 22 10 FOBICEBICE
BLTEHifcHh 5.

TEHRBEOEFETOLAELTE, BEMNIZIZA LD
FOTO v ABRAINS., EBIZIZ, FhEhosisK
PRENSEE - T X fe BHEMN & BAMICRET U 121, Wi
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| Neutral compounds |}

'——ﬁEﬁﬁg7 u~ |\7*57'f"‘:42%)%§6§7\%u 621

Neutral } —X Neutral { CSP ]
H,0/CH;CN, H,0/CH3;0H
{ Acidic compounds |
pH 2. 0aq.
Suppress ionization COOH} COOH{ CSP ]
pH 2 phosphate buffer/ CH3CN
r pH 2 HCIO, aq. /CH;CN
\
[ Basic compounds |
pH7~8aq.
Suppress ionization RaN oo 3y RsN J CSP |

pH 7 phosphate buffer/CH3;CN

)

Ton-pair concept

All compounds

Salt aq

+ 2 RNHPFy- RsNH*PFs { CSP |

KPFG aq./CH3CN, NaClO4/CH3CN
NaCF; SO3-HCF3S03; aq./CH3CN

pH 2 HC104-NaClO4aq' /CH3CN

Fig. 8 Optimum mobile phases for resolution under reversed phase conditions

DD BE MBI TORER 2L LIl D, /Y
MO RNBIEYOBREICE-T, A7t 21E
TFEFRTHY, FRhAFRICTEOIVELLDERD
na.

6 WLIBEIKE: (SMB &) L5 F 50

61 SMB ZBREOE R
FHEEZOERILE TITIE 12~15 FORARASNE
EEDNTHY, HELESHIBHEOBFOTTL
DEEH > TS, FREE TR, SLNFMEZHED
FHEFY Y TV ERBICHR T D LK ELFETH
D, HPLC HRIC L AWM BH CEHTH 2 2 &3 &
<HILGNTWD., LAaL, HiELTOBRKBTIXE0EE
DA PEZODICHZS PP RLEELSFEE LD, —K
I, ERMERE T Ot X ORE LEEOTHEEH» 5
Wichr I Tibn, BEICIERTOBRBORESR, kK
BRAKEFETLHLEEDNS.

YV IIWA T AEBVS HPLC BRI & 5 Yt EMEE
DEFEISERMEHBSZ L, £EDRE D, a2
FNETOBEFNHBEL, NEEOEO—BOEES~
OBFAERRGIE, FET2 L ATEARMELE VS DH—

R RBTHHD. 22T, LONEHROEOEPD
BENKE 7V (Simulated moving bed, SMB ) A5
Hah, T¥EHETOEE 7T v2DIGRAPEY, <
2 5~6 FEDOMICA - K- TR Yy FTEDLATL
5. LUN, SMB ROJRHE, %, H - X - ROEROD
BRIZCOWTEBNT 5.

6+2 SMB ZEDRIHE

SMB D E A FHE? 13 30 £ L EATICKE O UOP
HIZEY, BEF YL D2HTXTY L Vv ASEET A1
HDOTO AL LTI, 1970 ERBFITIZEM
EERRE T O AL UCIAK B R U, KEDOREKREEF
CKE) X 1976 FEicihTH Y, WET I HM{LES
mEldUHEUTEHROBET 7 Y MBEEL TV 5.
Fig. 9 1T, KT 7V (True moving bed, TMB
B®) LB U SMB BEOFEBEE/R L. TMB 7T
3, A7 LNERTARINE» SEH~ (EE=+U),
BEHBERPE» OEN (BE=—V) &, AFTEA
BERLTVLE, ARPSSLIEKEFEATEE, KTA
A& ORENDERO RIFEHRTAROENT A (H)
NRIN, BPHA-TL H2BHBBERO—FRE EH I
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[TMB:True moving bed]
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[SMB:Simulated moving bed]
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Fig. 9 Concepts of SMB and TMB

“HhH®” & LTRARKEMONE. —F, BREHOD
F S EEBHHARORN AR (K) KBHHL, “H
W & LTREIRARKE &b ICRMcEHa D, L
»L, RTCARZBH S5 LIERARER 29, Fig.
9 FD TMB BIZBWVT, “HRTCARBEHEE U=0" O
BEEBELLHENTIRYT SMB #TH%. SMB
BT “RTAFBHEE=0, BHEAKBBHE

=—U~-V, HAORCEKROBHERE=—-U" &7
BERTAH, BBHEAR, HAQRUCEROOD 3 #F
i TMB &R CHENEESPBRINS I LICLY,
TMB ¥ & BROSBERIPEINS. HEREHIEL
TVWAHAO, EWOZ VWA IZEE —U TESRAANE
BXEEHLEVIRICHAD. CNEHBET S0,
Fig. 10 KXY AT AOBSRETR L. OHT 4, @
Av 7, @8 FEEEN VT, @ IER, © HiAK
sy, @BBHRBKSY V7, QLRSS 7 (EIR
WROBERE), @ VAT LIV bu—F—%2FKLTWV

Vol. 46 (1997)

of PON [0

‘Fig. 10 Schematic flow diagram of SMB system
for optical resolution

1: column, 150 mmX20 mm id.; 2: HPLC pump;
3: rotary valve (8-port type); 4: back-pressure-
valve; 5: feed (racemate) reservoir; 6: desorbent re-
servoir; 7: extract and raffinat collector; 8: system
controller

B, BEEDHT LARBENICERL, Yy I7EhTLE
DERREDORPICRENSVT 2B UL AT ATH
5.

Lo “@IEU TV A AL, RHHODESRANDOR
B 3 4 BoOEE VT E—ERBIE (RT v T84
L) ARV EL, FROMAD, HROZIRKR—
DFOEABHBEEE. AT v T4 LIEEYERER
THEESEERMHO—DOTHS.

63 SMB EDFR

DYV ATALADREHZ, O2ROOSBEICEL TV
52L&, ONRILAMEBHBBROLEAS R TSR
WOKR XY 2BEENIZITES, EVIRICH S, HfiE
BET RSO MHDRERBNICEDD LA TE
5, EESZ, REFEVFL 2RO THE
EoAFEIZERL, TERBEOEETOLALLT
1989 FEIX AN BBARICEF U, Y v T Vh 748k
EHBUZBE SMB BIS/NED B Ep2 VLD, B
BOBEEICEIAAETH AP, BHEMOBEGFERIC X
0, EEgEREPLI A MERICEH 2 RET 5. WR1L
EPRUBHEBROBRIAHHAIEE &5, B
ERORBAERVCSMEEHOBNRSOBE XY~ IV
HhILELDEEN. 207120, BHOEREND S
X, 7ot ABREBRIKEICHIRTSE, 7B ME
BICKELLFSTH. MEOFELENE Table 5 ICF
Pl o)/l
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Table 5 Difference between single columu method and SMB system

Method

Single column

(1) Number of column 1(or 2)

4~32

(2) Sample feeding

Batch feeding

continuous feeding

a) Compo- * suitable for the separation * suitable for the  separation of
(3) Suitability in nent of a component from 2 components
separation many components
b) Amount * small amount + large-huge amount
(4) Difficulty in setting up easy many factors, need much time
operating conditions
(5) Operability moderate easy control complicate CPU is indispensable
(6) Sample concentration low high

in fractions

(7) Equipment
lower cost

simple system

complicated system
higher cost

(8) Others
a system

* easy change of sistem for other

items

* short equilibration time in

* long equilibration time in
a system

* cost-merit in a long term
operation

SHEa 2 ME—RIZ, T IBONBORE R AR
HICKEL< ARSI, HHEDT 1 IREDRKEE
B{ZAE L, EEMRCBRIERERZ Y VIV AT L
B E, SMBETHEEMD 3£, BRFEHAE R
1/6 EVWH KRB SN, SMB EOBMNE 2T TX
. X, Y ITNATLAETIEIENYNEBRBS OBEF
DEFEM, BIRSESIT 3BEICHERTREET
55, SMB EETIEHI, BERAVWIT N TH-THZD
AEMHICKELBOVZRSNZ D, XEX¥S, HF0
TETY VY INWVH T LABEEENXTOEMNED ZEREN X
NTWVaY, RUTEENET 2~10 5, BHIFEHRET
B 1~B+50 1| OBEHTH 5. AFEFEEEROPER
LYY ITIWA T LED 40~70% BETHHDITKL,
SMB #ETid 90~95% OENEFAFTE, T IMHE
WEMTHHEESFICBOCIIHEICEE LER]RDO—
DLk B.

64 SMBXICEB3F T MOBR

SMB &Z2FIA L 7 & IO CHET
BAIKE>THY, ZLOERERA—H—H LOLER
ELUTRERBELEZRLTWVS., B K -BRIZODVWTR
&, BRPBLEATHLIDOIKMNTH Y, 1998 4
MR TRIOOER 77 v b »E#HTHEEbhTL
B, N4 )N, FINHTAFXF—, V8, R=)vH—,
YUV ELHBIEFLTBY, ReE&FERLINS
BFFbREV. —7, HEATRIOD 1~2 EDOMICEH
By FEBAHBICRAIN, RKIIKHT ZE0LH
EORKEENOOHS. BUOERTI ¥ FOBENIZ
BMEV D ULEBREERSNATVS, FRIIKLTE
FULDILE EA D ASER TV BRKEILDVWT S, BEH
EHEEFSEBROERFICEFLLEOERNV S 5.
Table 6 IZ1X, INFTIIHE I N/ SMB FEIZ X 5K
EHE O ERU 1.
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Table 6 Examples of chiral separation by SMB process
Year Compounds CSP Companies ref.
1992 Phenethylalcohol Chiralcel OD Daicel 21)
1992 b, 1-Threonine Chirosolve 1-Proline Separex 22)
1992  5-Isopropyl-hydantoin (IPH) Poly (N-benzyl-L-glutamine) Mitsubishi Kasei 23)
1992  Propranolol Chiralcel OD Daicel 24)
1993  Chiral epoxide Cellulose triacetate Separex/Sandoz Pharma 25)
1993 Hetrazepine; WEB2170 Cellulose triacetate Separex/Boehringer Ingel. 26)
1993 Thiadiazine-2-one; EMD53986 Celluspher Separex/E. Merck 26)
1993  Praziquantel Cellulose triacetate National Univ. of Singapore 27)
1993 B-Blockers Chiralcel OD Daicel 28)
1994 Propranolol Chiralcel OD UOP/Daicel 29)
1994 Propranolol Chiralcel OD UuoP 30)
1995 Chiral epoxide Chiralcel OD Sandoz 31)
1995  3-Chloro-1-phenyl-1-propanol ~ Chiralcel OD UOP 32)
1995 Pharmaceutical intermediate Chiralcel O] UOP 33)
1995 Binaphthol 3, 5-DNBPG-Si Separex 33)
1995 Propranolol Chiralcel OD Prochrom 34)
1996 Pharmaceutical intermediate Chiralcel OF Daicel/Nissan Chemical 35)
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