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Separation of four stereoisomers of anisodamine and comparison of
their anticholinergic activity
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[ Abstract] Objective
Methods Two racemates of anisodamine ( | and Il ) were separated from synthetic anisodamine using MDS-5 column, and
four stereoisomers of anisodamine were separated from [ and II by high performance liquid chromatography using CHIRALPAK

To investigate the relationship between stereoisomerism and pharmacological activity of anisodamine.

AD-H. The anticholinergic activities of four stereoisomers were compared by their inhibitory effects on carbachol-induced

contractions of isolated rat tracheal smooth muscle.

Results The absolute configurations of four stereoisomers were assigned

using 'H NMR chemical shifts and specific rotation values. The difference of anticholinergic activities was observed among

the four isomers of anisodamine. The order of potency was (6S, 2’S) >(6S, 2’R) > (6R, 2’S) >(6R, 2'R).

Conclusion

(S) configuration at the tropane ring plays more important role in the anticholinergic activity of anisodamine.
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Fig1 Structure of four stereoisomers of anisodamine
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SD KR [fhE 220 g, PEM ¥ LELR )
Yrh DR AL S 4 1R T IE S : SCXK (9+) 2008 -
0016, 4 AT iF 5 : SYXK (%) 2008 - 0050 ]; R =
HEBE (Sigma) , I B ER (UM RAEGWERAFR L
A ;FE(ahd, FEXEFRARAA), K
ZEE( sk, ERMMET ), 2 R RE(&
4l , Tedia) ; MDS-5 &Y 7 AH #= €53 E %} (100 ~ 200
H,btmElAFHEARFF R+ L) ; HPLC L (1100
Series , Agilent ) ; JE 3t X ( P-1030, Jasco ) ; B 2t # X
(AV 500,Bruker) ;B — {5 {Y (J-810,Jasco) , Power-
Lab %48 R ££ #1437 & 48 ( ADInstruments ) . K-H &
#H ¥, ( mmol/L) : NaCl 118.3,KC1 4.7 ,KH, PO, 1. 2,
MgSO, 1.2,NaHCO, 25. 0, % & ¥ 5.5, CaCl, 2. 5,
EDTA-Na, 5.0;pH 7.4,
1.2 LRI
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EFEEYE,FH. B ERAEINEREAES
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1.2.2 IWEEBSMERE IAMDINGE  #FRBRIL
REM 500 mg, fi/> 8 FEEHG £ MDS-5 B4

EIgHE, DB - K (101) 3B, 3 S ¥ A HPLC BRER
W, o ENERE I ML, EEEHR I
(141 mg) A O (79 mg) ,

1.2.3 IIEEBXBARNSE RAFH HPLC 4
BIMI, i%4%&4 %5 CHIRALPAK AD-H 4| &
(250 mm x10 mm,5 m) S - R - —_ &
FE(97:3:0. 1) AWM, ME 1. 8 mL/min, & iR
30 C, M #K 235 nmm, AEEBHNCE -AHRE
(97:3) i@ SME ek, BL 50 pL dE 5T 3Ek R 458 1 g
AR EH S, REFBAE N FHE, Al 4
BEE XAkl -1 -2;3 0T485 %
Mkl -150 -2,
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E5F 10% 7K & &M 1 200 mg/kg 47 FREE , B FF I =
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¥ B4 Chiralpak AD-H 5374 (250 mm x4.6 mm,5 pm) ,ZJF - R - ZZ 8 97:3:0.1 i shiE, M 0.9 mL/min, F8 25 C, W0

K 235 nm,
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Fig2 Chromatograms of four isomers of anisodamine

1 LEEHE2NENH NMR §iF
Tab1 'H NMR chemical shifts of isomers of anisodamine

£2 LUEEHRHGNHC NMR iF
Tab 2 *C NMR chemical shifts of isomers of anisodamine

'H I-1 I-2 I-1 I-2 Bo# I-1 1-2 I-1 I-2

1 3.17 3.16 3.27 3.28 1 61.62 61.62 61.75 61.75
2-endo 2.00 2.00 2.12 2.12 2 34.60 34.60 34.75 34.75
2-exo0 1.41 1.41 1.62 1.62 3 69.61 69.61 69.49 69.49

3 4.94 4.94 4.94 4.94 4 33.39 33.39 33.17 33.17
4-endo 2.12 2.11 2.08 2.08 5 68.79 68.79 68.71 68.71
4-exo0 1.75 1.75 1.54 1.54 6 76.68 76.68 76.46 76.46

5 3.01 3.00 2.91 2.92 7 9.2 39.02 9.22 9.2

6 4.51 4.51 3.74 3.74 r 173.36 173.36 173.45 173.45
7-endo 1.95 1.95 2.41 2.41 » 56.46 6,46 56,43 s6.48
7-exo0 1.75 1.75 1.91 1.91 - 6a.01 .01 64.95 .95

z 3.7 3.77 3.78 3.78 Ph 137.61, 137.61, 137.76, 137.76,
3'-exo 3.74 3.74 3.76 3.76 130.23(2 ), 130.23(2 C), 130.22(2 C), 130.22(2 C),
3’-endo 4.13 4.13 4.14 4.14 129.51(2 C), 129.51(2 C), 129.47(2 C), 129.47(2 C),
Ph 7.31 7.31 7.31 7.31 129.11 129.11 129.11 129.11
N-Me 2.50 2.49 2.49 2.50 N-Me 40.26 40.26 40.21 40.21
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Fig3 The lowest energy conformations of four isomers of anisodamine
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Figd4 CD spectra of isomers of anisodamine
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Tab 3 Specific rotations of isomers of anisodamine

I-1 I-2 I-1 Im-2
[a]% +9.3101 -12.1625 -2.3958 +2.6509
x4 UREREMEPHHELEE
Tab 4 Configuration identification of isomers of anisodamine
I-1 I-2 I-1 I-2
6R, 2'R 6S, 2'S 6S, 2R 6R, 2'S
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Fig 5 Inhibitory effects of isomers of anisodamine on carbachol-
induced contractions of rat tracheal smooth muscle (n =6,
Ts)
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