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Enantiomeric Separation of Carvedilol on Amylose Chiral Stationary
Phase by H igh Perfom ance L iquid Chram atography
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Abstract A method of HPLC with Chiralpak AD-H Chiral column for enantiomeric separation of
carvedilolwas developed The influences of concentration of oanic solvenl pwportion of diethy}
an ng colunn temperature and flow rate on the enantiam eric separatbn were nvestigated The optr
mal dhran atographic cond itions were as folbws mobile phase hexane— isopropanol- diethylam ne
(7072 30: 0.03 by volune); fbw rate 1.OmL/miny detection wavelength 243 nm  colmn
temperature 30 C. The differences of enthalpy change and entropy change for the nteracton of
carvedilo] and stationaty phasewere calculated to be— 505. 6 J/mol and— 1. 055 J/(mol* K), re
spectvely The enantianeric excess(e.e.) of the synthesized( S) -carvedilol was beyond 99. 3% .
Under the optmal conditions accord ng to the significant difference of peak area the eliton order
of wo enantim ers was obtained to be S-cawedibl folbwed by R-carvedilol The developed HPLC
method was smple rapid and reproducible and coul be used for the quality study and control of
carved ol
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’ Fig 1 Chenical stucture of carved ilol
1
1.1
LC-20AD ( ), SPD-M 20A SL-20A
CTO-20A LC Solution
( ; ); ( :
); ( ) ( ) ; :
1.2
: 1.0mg 10mL ,
: 0.1 g/L L L4C
: S- 0.5mg
, 10 mL , , , 47TC , 0. 45 Pm
1.3
Chirapak AD-H (250 mm X 4.6 mm X 5 Hm); - - (
70 - 30: 0.05); I.OmL/mn 20 B 243 nm; 30 C
2
2.1
Chiralpak AD-H 5 Hm — (35 )
, T- T
(R) (a) .
2, [15] , ,
307C, .OmL/min , (P 1% 3%,
1% 2% 306 3% : <13 ©2
3%, , P=1% , ,
, (k) 1)

o= 3%
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9 HPLC-
, - (70% 30)
1
Table1 Effect of volme fraction of isoprwpanol i the mobile phase on separaton effic ency
R etenton time Capacity factor o .
V(H exane) © V( Isopropanol) - - Separaton facor(a) Resolution(R)
t; /mmn b i ky ky
85: 15 51. 187 91. 810 12.997 24. 105 1. 855 4. 207
75: 25 20. 665 35.123 6.213 11. 262 1. 813 3.192
70: 30 15. 332 24. 465 4.260 7.393 1. 735 2. 630
65 35 14. 257 21. 448 3.821 6. 253 1. 637 0. 927
2.2
2 2
2 o o 2
( ) =306, 30 C, 1.0 mL /m in
( 2) , ; )
0. 05%) ’ ’ ’ s
, 0. 030
2
Tablk 2 Eflect of volme fraction of diethylan he i the m obile phase on separation efficiency
. . T ailing facior Theoretical p lte . . .
D iethylan ine ® £ Separation factor{ a) Resolution( R)
T, T, N, N,
0 2. 880 2. 859 5%. 6 830. 4 1. 735 2. 630
0. 05 2. 262 2.117 1 780 1 724 1. 848 4. 476
0.1 2. 178 2. 063 1 795 1 752 1. 837 4. 476
0.2 2. 078 1. 963 1768 1 739 1. 844 4. 419
0.3 2. 024 1. 944 1755 1 731 1. 846 4. 407
2.3
( 3) )
0.4mL/mn l.lmL/mmn |, s
Chirabak ADH :
1.0mL/mn s s
R .OmL/min
3
Table 3 Effect of fbw rates on sepamatin efficiency
Fbw rate stention ti ice
W rate . Retention tine . Theoretical p lite Separation factor(a) Resolution( R)
v/(mL* min"") [ t, /m in N, N,
0.4 33. 532 54. 398 1 985 2 04 1. 796 4. 566
0.6 22. 532 37. 065 1910 1 25 1. 826 4.539
0.8 17. 023 28. 165 1 876 1 &5 1. 828 4.514
0.9 15. 173 25. 015 1822 183 1. 823 4. 450
1.0 14. 132 23. 665 1 780 1 724 1. 848 4. 476
1.1 12. 565 20. 865 1727 1 47 1. 838 4. 319
2.4
(20~ 40 C) :
0mn 4 4 , i
2 2 2 ;
, ha I/T Ina =
0 0 0 0
~ A(M ) /(RT) + A(AS") /R, . R T c A(M")  A(AS)
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N :
Ina W/ , —A(H")
R A(AS") R, AN A(AS") 4, ha
(y) 17 (x) . y= 493.4c— 1.014(r= 0.999 2) A
(M") = -505.6Jmol A(AS") = - 1.055 J/(mol* K), ,
4
Tablk 4 Effect of comn tan perature on separation
Retention tme Theoretical p lhite . . .
T emperature 0/C i Y N v, Separation factor( @) Resolution( R)
20 14. 365 25. 198 1757 1 745 1. 953 4. 865
25 14. 257 24. 515 1752 1 663 1. 901 4. 628
30 14. 132 23. 665 1 780 1 724 1. 848 4. 476
35 13. 065 21. 137 1 816 1 M1 1. 795 4. 103
40 12. 565 19. 867 1811 1755 1. 757 3. 803
Chiralpak AD-H R ,
R 30C
25 . S
(S)- (R)-
A B
: (S)4(2 3 )
(=) i
, mp. 110~ 112 C ( : mp.110~
1115y, HPLC
, Chiralpak AD-H X
) 43 1. 3” ,
(5)- — (3 W e B -
) (Chiralpak ADH )
2
( 2), 4.0 20~ Fi. 2 HPLC chranatograns of carvedilol enantian er
40 C s A: standard sanple B real smpl
2.6
[13 1. 3,’ 6 , ,
(RSD) 0.6%  0.8%, 1.%, :
« 1 377 , e. e. ,
99. Mo ,
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