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Figure S1. Overlapped energy-minimized structures of (+)-muscarine (light gray) and of
compound 4 (gray). Hydrogen atoms are omitted to simplify the view.

Figure S2. *H-NMR spectrum (CDs;0D, 400 MHz) of 1-((2S,4R)-4-hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)-N,N,N-trimethylmethan- aminium iodide (4).

Figure S3. *C-NMR spectrum (CDsOD, 100 MHz) of compound 4.

Figure S4. 'H-NMR spectrum (CDCls, 400 MHz) of N-(((2S,4R)-4-hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)-N-methyl cyclohexanaminium 4-
methylbenzenesulfonate (5).

Figure S5. **C-NMR spectrum (CDCls, 100 MHz) of compound 5.

Figure S6. "H-NMR spectrum (CDCls, 400 MHz) of pure 1-(((2S,4R)-4-Hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)pyrrolidin-1-ium 4-methylbenzenesulfonate (6).

Figure S7. **C-NMR spectrum (CDCls, 100 MHz) of pure compound 6.

Figure S8. *H-NMR spectrum (CDCls, 400 MHz) of 1-(((2S,4R)-4-Hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)piperidin-1-ium 4-methylbenzenesulfonate (7).

Figure S9. *C-NMR spectrum (CDCls, 100 MHz) of compound 7.

Figure S10. *H-NMR spectrum (CDCls, 400 MHz) of 1-(((2S,4R)-4-hydroxy-4-(piperidine-1-
carbonyltetrahydrofuran-2-yl)methyl)piperidin-1-ium (8).

Figure S11. **C-NMR spectrum (CDCl3, 100 MHz) of compound 8.



Figure S1. Overlapped energy-minimized structures of muscarine (light gray) and of compound 4
(gray). Hydrogen atoms are omitted to simplify the view.
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Figure S2. 'H-NMR spectrum (CDsOD, 400 MHz) of 1-((2S,4R)-4-hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)-N,N,N-trimethylmethan- aminium iodide (4).
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Figure S3. *C-NMR spectrum (CD;OD, 100 MHz) of compound 4.
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Figure S4. 'H-NMR spectrum (CDCls, 400 MHz) of N-(((2S,4R)-4-hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)-N-methyl cyclohexanaminium 4-methyl benzene
sulfonate (5).
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Figure S5. **C-NMR spectrum (CDCls, 100 MHz) of compound 5.
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Figure S6. 'H-NMR spectrum (CDCls, 400 MHz) of pure 1-(((2S,4R)-4-Hydroxy-4-
(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)pyrrolidin-1-ium 4-methylbenzenesulfonate (6).
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Figure S7. **C-NMR spectrum (CDCls, 100 MHz) of pure compound 6.
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400 MHz) of 1-(((2S,4R)-4-Hydroxy-4-

(methoxycarbonyl)tetrahydrofuran-2-yl)methyl)piperidin-1-ium 4-methylbenzenesulfonate (7).



180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20
ppm

Figure S9. **C-NMR spectrum (CDCls, 100 MHz) of compound 7.
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Figure S10. 'H-NMR spectrum (CDCls, 400 MHz) of 1-(((2S,4R)-4-hydroxy-4-(piperidine-1-
carbonyl)tetrahydrofuran-2-yl)methyl)piperidin-1-ium (8).
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Figure S11. **C-NMR spectrum (CDCls, 100 MHz) of compound 8.
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