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Direct Optical Resolution of the Enantiomers of Biphenyl Compounds by
High — Performance Liquid Chromatography on Cellulose
Tris — (3,5 — dimethylphenylcarbamate) Stationary Phase
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Abstract A chiral stationary phase ( CSP) was prepared by coating cellulose — tris (3, 5 -
dimethylphenylcarbamate) onto aminopropylated spherical silica gel. The enantioselective separation of a series
of biphenyl compounds with antihepatitis activity was achieved for the first time on the CSP, using the normal -
phase mode. The effects of temperature and concentration of ethanol in the mobile phase on the chiral
separation were studied. The retention factors and separation factors for the enantiomers of all investigated
compounds decreased with increasing temperature or increasing ethanol concentration in the eluent. The natural
logarithms of the separation factors (Ina ) of the investigated compounds depended linearly on the reciprocal of
temperature ( 1/ T ) . The thermodynamic parameters , such as the difference in enthalpy A ( AH° ) , entropy
A(AS®) and Gibbs free energy A(AG®°) for the transfer of analyte from the mobile phase to the CSP were
calculated .
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1.1 EXFFE

RIERBERALREA R, RAR S ~ 6pm, LR
EH 110m’ /g, EHFLEE 130m; ¥ - BB =L HE
REEE(KH - 550) (T TR BT ) MARaaR (b
AR ) ;53,5 - I HEIEE R EEREE (ACROS, New

Jerey, USA) ; SMB HERE 5 i # RAR BT R L .

i & 554235 M6000 % ( Waters, Milford, MA,
USA), SPD — 1 Bl 441 - TR BUBZ(BE S
H),C- R2A GIEBIRAL I (H A BHE).

1.2 FHEEMH&

SRR (7] 8, % 3g £RE I THRAEK
TREREH SmL y - EERE= R ER S (KH -
550), F 20mL B EH 110°C B3 24h, HIBEERN H
ALEERE (APS) . TCE (%) :C,2.39;H,0.48; N,
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0.70. A AGCTI RN
SBR[, B 1g TR BTLEERE AG° = AH° — TAS° = - RTInK
F ke o B3 24h, RIGIMA 3.5 5 BB 3,5- = = - RTn(k' /$)

HERE B EMAI L EIR 24h, B H G, MA R
B YULE, B I RS FES T SOC T4
ZFIHE . ZLIMGKIES, HRAERFHWOHE S
3,5 - —HEXERFREEHIT T RSN, TR
(%, SN RITHEE):C,64.56(65.66);H,
6.05(6.18);N,6.56(6.98) .

1 0.45g CDMPC ¥ F 30mL PYS Bk, %%
VSV 10mL N A 3g APS BEH, B B AR -
BN EER 3K, BABHREEN 15% (K
B%0) MEEM.

1.3 B&iExH

Bk 2 A (150mm x 4.6mm i.d.), %A 90:10
() IECKE - ZEERFRMTURR, 51Kk
3. 7x10Pa KA FER. R ARRER L H
ECHE - SEEEH, A& R, T gt
an A BGE BRI R E B[R], HRE R AR 4 TS
9 1mL/min, 8 I 3 £ 4 254nm. 3% K 4 5 1 (5]
(t)A1,3,5 - ZRTERERNE. PEHRF o =
By k) sBBEEF k= (6, — )10, by = (85 - t5)/
tos Rs =20ty — ) ) (Wy + W,) , X8 1, #}l 1, 3HH
S5 W A% 6 o Bk A f A5 BB Ve

2 HRET]R
2.1 HEMNBREXANMEETEREEETHLR
BiThH®m

LW 2 T HIRTE 14,23,32 fl 2°CH
FIRPBRAR T AR I €038 20 5 , A IR %o 4% %o Ak f
BERBEF(E k) ABETF(a) D BE(R) Bt
B S E AR TR B R 2 EY RS R
WR1IPFA AP, EEEBREN 4CHBF
RC FMBENERRF . 4BHF . 4B EBR R
B, 8 X5k o A A 7 30 A8 5 8 B B B R 35 B A
ARV FENEHEBEZE AAC) BHTH
/0, X UL IR FH A IR 2 5 X AR 5 [ S A BT TR R4
BV EEZ EZB.

BESEAEP HGERETF v SR A%T
BERKHEWTXRER:

kK = K$

Kb, ¢ HEEHMAHLER. 5B EN A bk

A(AG°) = - RTIn(k,’/$) = [ = RTIn(k,"/$)]

= — RTIn(k,"/k,’) = - RTlna

A, Ine = - A(AH°)/RT + A(AS°)/R

K, b/ — SRR RIEAREF, k) —
JE BB B R B B B HF, A (ARP)—Rt ik A
WENAfLR 2 EER S5 EEEE RS IEN
RRBZE, A(AS)—*T Bk N S AH % % 2] E 2 A8
HEREMERGEYNTENBEZE, o —F B
RO BEE T, R—SIEER, T—A3HRE .

MR AAH)EFRERNBELEANRRE
8,384, LA— 3 %t WA TE R W) IR T #9935 R 7 59
STEC(ED Ina )X U/ T FEE, BB —RELK, B RN
—- A(ARP)/IR,BHBEHN A(AS°)/R. B, AT & it
B ACARP)FI A(AS°) ZAE, % 3 K H Ing -
UT RAWMAE 2 iR BRI EZ Z[AAR) ]
WEZE[A(AS) A% T 1.

0.8

N

00033 0.0034

T/K!

0.0 .
0.0031 0.0032 0.0035

B2 BREEMBASESEN ne - UTE
O—aw1; B—LEY2; A—{LaY3;
*—{LEY 4,@—LEY S

XS RE L
b
a
20 30 40 50 6 9 1213
#/min t/min
3 ARBREALSY 1 KNGS

H#:a—14C,b—2C; 6% & G5 0% 1



November 2000 BRar -5 BRI MR AR A 4 B R T E R A L MBSO ik R 1427
1 FTEEENREXATNRENEREF . SEEF. SEENRAAFSHNTHER
s BRC kT by a Rs  A(AG)/(J'mol™')  A(AH®)/(J*mol™!) A(AS)/{(J mol™ K1) n
1 14 13.4 25.0 1.8 3.35 - 1482 1025
23 9.14 15.3 1.67 3.05 - 1261 1324
- 8542 -24.58
32 6.52 9.88 1.52 2.75 - 1055 1897
2 4.53 6.11 1.35 2.50 - 784 2091
2 14 7.25 9.76 1.35 1.45 -710 1282
23 5.82 7.41 1.27 1.40 - 595 1673
- 4501 -13.19
32 3.81 4.60 1.21 1.35 478 2051
2 3.22 3.66 1.14 1.30 ~-336 2336
3 14 531 11.3 2.12 3.60 -1793 1046
23 3.85 7.36 1.91 3.15 - 1596 - 2687 0.5 1224
32 2.87 5.02 1.75 2.80 ~1419 h - 1761
42 2.15 3.42 1.59 2.65 - 1216 2137
4 14 3.36 4.68 1.40 1.40 -791 1198
23 2.83 3.74 1.32 1.35 - 687 1482
- 4012 -11.20
32 1.91 2.43 1.27 1.28 -6l1 1962
2 1.70 2.04 1.20 1.25 - 478 2287
5 14 5.29 9.8 1.86 2.25 - 1487 1145
23 449 7.63 1.70 2.05 - 1306 1413
~7321 -20.30
32 3.16 4.95 1.57 1.8 - 1139 1948
42 2.87 4.07 1.42 1.45 -915 2292

F kR T AR AR T
okE): V(ZM) =80:20; Wi ,1.0mL/min.

MR A(ARP) 1 A (AS) BHERE , Al 4r
KA, BRI, k&8 1,3 F 5, AR K
) - ACARP) 1 - A(ASC)E, T Z. BE e xf i, a4k,
G2 M A, HEAFEB/N - AA)FI - A(AS°)
8. Z B R xR 3 /NG - A (AHC ) E A IE R
A(ASYEFBOLAT B AR 2 . X FR 2 X A
R A(AS)EFT PR D BIXTBik S L &
ST ATEEEH LW A HEZER L OB KK
BTmR, XTEEHR TREEVBREEERNEA
A ST AR BT K . o 0 AT HE U B R 20 & YT I BR
EAEFHIRGITRE P ek E e

FERABR AR B H  BEX B REAFM TR
ARIBEWER . —Fh R E80, A BETF « &

ky —JE BRI B R ) A B T

a—SBEF; Re—EEE; n—EIRHRE . BEAML BB, V(IE

W RE IR BT T T A . 55— FhSE 2R R IR BE 3
JO7 2 B0 1 2N, A T R3S 0E H B IR B A T R T
Bk RATAER PRI, X T4 8 B BRI &
RABRENERSBEAAN. BEWERAEH
B (n EHER) S EFENE(FEB/D) REER
ZHhH B3 AR TARFRMNLEY 1 HEaKS
BER.
2.2 RHIEPZESERNBEEANRELETER
EEERLRBITHNEMN

S ES T AR 23°CH, RS IEC 5 -
ZEE(VIV)RZ B E BT AR LT A R A’
AT rBEETFMSEEMERE, SR TR

%2 EIHEFZHEIBIEELNRENRBIF SRR

it AR (R H0
3 10% 20% 27%

ky’ ky' a Rs k' k) a Rs ky’ k' a Rg
. 17.9 33.8 1.90 3.30 9.14 15.3 1.67 3.05 6.19 10.2 1.65 2.65
2 8.58 11.2 1.30 1.55 5.82 7.41 1.27 1.40 2.99 3.77 1.26 1.30
3 134 14.3 1.96 3.85 3.85 7.36 1.91 3.15 2.77 5.26 1.90 2.70
4 3.8 5.29 1.39 1.50 2.83 3.79 1.34 1.35 1.47 1.97 1.34 1.30
5  6.27 10.9 1.74 2.20 4.49 7.63 1.70 2.05 2.27 3.84 1.68 1.55
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STBRIRH) C—0 ZEH ] i SR R B4R
FBhE P 2 85 T E 1 L R MR AR
C=0 ZH WL RARIEM, LB 55 BidF
BN SRERMERE S, SR 2 BRa B
e, FETE G s hn , R , X e 7 B R AR

A EREEM EFHERRNEESF
SHEAREFHERINEEREZ - AEA
3,5- “HEXER MBI AT ER SR
RALBRAFH TR . 2 X HROWHE
S FRE - =(3,5- —REEREETRE)
HAER=% (32) B et R BB AN RA L
EVUEE (4/1) I FEX PR T AL B R TF
HREY S TP, R EE T REEEEM 3,5 -
THEREMELSE THE R IR RS T
RBMEE AR, 85 LR SRR Bk -
BRAER K ~ - « EERSEEHERESY .
R—Xtxt gk 5 B E T R4 & PRE A —

B, AL BTG X T AR 1 5 FEE
FEXHRAR , AN [ F B B X A 5 [ AR TR B 4
YIRIRRE PR R AR Y

PR 1 I3 SRR 24/
PR LURBE, HEERH R R E & R0 B
BT o LARRIK) ZBEEHE S RIF S, XA RERR B T
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