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Table 1 Effect of R group on M1, M2 and M3 receptor binding
affinity for 3R-quinilidingol esters
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10 ) 0.42 0.26 0.23
HO .

1 ﬁ/b 039 023 0.9
HO,

12 @)/b 0.70 0.54 0.24

1 Ipratropium bromide 2.07 2.24 2.65

2 Tiopropium bromide 0.35 0.21 0.22
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Table 2 Effect of R group on M1, M2 and M3 receptor binding
affinity and in vivo duration of action for quaternized 3R-quini-

lidingol esters

SR FER

| Br

13-15 16-21
Binding affinit;
Compd. R I n/rinol-L"y Duration of
3 0 Ml action t/h
13 CH,(CH,), 1.68 450 026 >6
14 Ph(CH,), 1.04 2.24 1.12 >6
15 PhO(CH,), 0.71 1.08 0.63 >6
16 CH, 0.60 0.46 0.43 >6
17 Ph(CH,), 0.39 0.36 0.43 >6
18 PhCH, 200 12 100 Not test
19 Ph(CH,), 0.20 0.18 0.14 >6
20 Ph(CH,), 045 038 029 >6
21 PhO(CH,), 0.17 0.17 0.14 >6
1 Ipratropium bromide ~ 2.07 2.24 2.65 34
2 Tiopropium bromide ~ 0.35  0.21 0.22 >6
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Table 3 Effect of R group on M3 receptor binding affinity and in

vivo duration of action for quaternized 3R-quinilidingol esters
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Binding affinit
1mnding a 1n1_1y Duration of
Compd. R IC, /nmol-L .
action t/h
M3 M2 M1
HO_ *.
14 104 224 112 6
HO_ *.
15 O'O 0.71 1.08 0.63 >6
HO_ X,
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\ / \ /
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HO o+
23 0.28 0.54 0.29 >6
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SO
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SHO«, Ju
27 m 1.62 101 081 >6
1 Ipratropium bromide 2.07 2.24 2.65 34
2 Tiopropium bromide 035 0.21 0.22 >6
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Table4 Invitro and in vivo characterization of selected compounds

In vivo Side effect . Plasma Chem
. Disappearance -
Compd. IC;, 30 mg-kg R t,, stability

4 . (15 min)/% ’ .

/ug-mL ip /min /min
19 54 Mydriasis 68 7.9 56
21 140 None 99 2.2 60
26 120 Mydriasis <5 >60 >60

1 45 Mydriasis 5 >60 >60

2 68 Mydriasis <5 >60 >60
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Table 5 Effect of N-substitution on in vitro activity and human plasma stability of compound 7 derivatives
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Human plasma stability

Compd. R ICSO/I]'I\I/SO e Disappearance/% (. Jmin
X 5 min 15 min 60 min
7 None 0.23 Not test 14 53 54.5
16 CH, 0.60 51 94 Not test 3.6
19 Ph(CH,), 0.20 Not test 68 99 7.9
21 PhO(CH,), 0.17 78 99 Not test 2,2
1 Ipratropium bromide 2.07 Not test <5 <5 >60
2 Tiopropium bromide 0.35 Not test 5 35 >60
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Aclidinium bromide

Table 6 Effect of R substitution on the in vitro activity and human plasma stability of compound 21 derivatives
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M3 Human plasma stability
Compd. R n Disappearance/% .
ICyy/nmol L 5 min 15 min 60 min fy/min
HO_ %,
21 S = 0.17 78 99 Not test 22
\ / \ /
HO
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LK)
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HaC o
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o
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e
26 L/ 0.15 Not test <5 <5 >60
o
27 MO 0.81 Not test 11 10 >60
1 Ipratropium bromide 2.07 Not test <5 <5 >60
2 Tiopropium bromide 0.35 Not test 5 35 >60




