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IR, MS, and NMR spectra
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Figure S1. "H NMR spectrum of N-Et piperidine (1) in CDCl;
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Figure S2. 3C NMR spectrum of N-Et piperidine (1) in CDCl;
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Figure S3. HSQC spectrum of N-Et piperidine (1) in CDCl;
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Figure S4. "H-'>’N HMBC spectrum of N-Et piperidine (1) in CDCl;
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Figure S6. 3C NMR spectrum of N-Et piperidine (1) in CD;0D
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Figure S7. HSQC spectrum of N-Et piperidine (1) in CD;0D
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Figure S8. 'H-'>’N HMBC spectrum of N-Et piperidine (1) in CD;0D
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Figure S10. 3C NMR spectrum of N-Et piperidine (1) in ds-DMSO
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Figure S11. HSQC spectrum of N-Et piperidine (1) in d¢-DMSO
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Figure S12. '"H-'>N HMBC spectrum of N-Et piperidine (1) in d¢-DMSO
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Figure S13. '"H NMR spectrum of N-Et piperidine (1) in D,O (with additional 2 drop
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Figure S14. 3C NMR spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of de-DMSO)
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Figure S15. HSQC spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of de-DMSO)
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Figure S16. '"H-'’N HMBC spectrum of N-Et piperidine (1) in D,0O (with additional 2 drops of d¢-DMSO)
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Figure S17. '"H NMR spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of d¢-DMSO and drops of

NaOD solution, 30% in D,O, w/w, pD ~13)
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Figure S18. 3C NMR spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of dg-DMSO and drops of

NaOD solution, 30% in D,O, w/w, pD ~13)
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Figure S19. HSQC spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of ds-DMSO and drops of NaOD
solution, 30% in D,0, w/w, pD ~13)
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Figure S20. '"H->'N HMBC spectrum of N-Et piperidine (1) in D,O (with additional 2 drops of de-DMSO and drops
of NaOD solution, 30% in D,O, w/w, pD ~13)
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Figure S21. '"H NMR spectrum of N-Et piperidine HCl salt (1') in CDCl;
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Figure S22. 3C NMR spectrum of N-Et piperidine HCI salt (1') in CDCls
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Figure S23. HSQC spectrum of N-Et piperidine HCI salt (1') in CDCl;
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Figure S24. '"H-''N HMBC spectrum of N-Et piperidine HCl salt (1') in CDCls
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Figure S25. 'H NMR spectrum of N-Et piperidine HCI salt (1') in CD;0D
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Figure S26. '3C NMR spectrum of N-Et piperidine HCl salt (1') in CD;0D
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Figure S27. HSQC spectrum of N-Et piperidine HCI salt (1') in CD;0D
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Figure S28. 'H-'>'N HMBC spectrum of N-Et piperidine HCI salt (1') in CD;0D

S15



10.65

&
DMSO

e} EErY EREE
T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 o

T T T T T T T T T T
70 60 50 40

0 120 110 100 90 80

160 150 140 131

T T

T T
210 200 190 180 170

Figure S30. 3C NMR spectrum of N-Et piperidine HCI salt (1') in ds-DMSO
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Figure S31. HSQC spectrum of N-Et piperidine HCI salt (1') in de-DMSO
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Figure S32. 'H-"'N HMBC spectrum of N-Et piperidine HCl salt (1') in dg-DMSO
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Figure S33. 'H NMR spectrum of N-Et piperidine HCI salt (1') in D,O
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Figure S34. 3C NMR spectrum of N-Et piperidine HCl salt (1') in D,0O
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Figure S35. HSQC spectrum of N-Et piperidine HCI salt (1') in D,O
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Figure S36. '"H-'>SN HMBC spectrum of N-Et piperidine HCI salt (1') in D,O
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Figure S37. "H NMR spectrum of N-Me piperidine (2) in CDCl;
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Figure S38. *C NMR spectrum of N-Me piperidine (2) in CDCl;
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Figure S39. HSQC spectrum of N-Me piperidine (2) in CDCl;
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Figure S40. 'H->'N HMBC spectrum of N-Me piperidine (2) in CDCl;
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Figure S41. '"H NMR spectrum of N-Me piperidine (2) in D,0 (with additional 2 drops of d¢-DMSO)
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Figure S42. 3C NMR spectrum of N-Me piperidine (2) in D,0 (with additional 2 drops of d¢-DMSO)
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Figure S43. HSQC spectrum of N-Me piperidine (2) in D,O (with additional 2 drops of d¢-DMSO)
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Figure S44. "H-"'N HMBC spectrum of N-Me piperidine (2) in D,O (with additional 2 drops of ds-DMSO)
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Figure S45. 'H NMR spectrum of N-Me piperidine (2) in D,O (with additional 2 drops of d¢-DMSO and drops of
NaOD solution, 30% in D,O, w/w, pD ~13)
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Figure S46. 3C NMR spectrum of N-Me piperidine (2) in D,O (with additional 2 drops of ds-DMSO and drops of
NaOD solution, 30% in D,0, w/w, pD ~13)
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Figure S47. 'H->'N HMBC sp
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Figure S48. "H NMR spectrum of N-Me piperidine HCl salt (2') in CDCl;
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Figure S49. 3C NMR spectrum of N-Me piperidine HCI salt (2') in CDCl;
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Figure S50. HSQC spectrum of N-Me piperidine HCI salt (2') in CDCl;
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Figure S52. '"H NMR spectrum of N-Me piperidine HCI salt (2') in D,O
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Figure S53. 3C NMR spectrum of N-Me piperidine HCI salt (2') in D,0O
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Figure S54. HSQC spectrum of N-Me piperidine HCl salt (2') in D,O
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Figure S55. '"H-'SN HMBC spectrum of N-Me piperidine HCI salt (2') in D,O
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Figure S56. 'H NMR spectrum of N-H piperidine (3) in CDCl;
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Figure S57. 3C NMR spectrum of N-H piperidine (3) in CDCl;
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Figure S58. HSQC spectrum of N-H piperidine (3) in CDCl;
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Figure S59. 'H-'>'N HMBC spectrum of N-H piperidine (3) in CDCl;
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Figure S60. 'H NMR spectrum of N-H piperidine (3) in D,O
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Figure S61. 3C NMR spectrum of N-H piperidine (3) in D,O
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Figure S62. HSQC spectrum of N-H piperidine (3) in D,O
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Figure S63. 'H-'"’N HMBC spectrum of N-H piperidine (3) in D,O
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Figure S64. 'H NMR spectrum of N-H piperidine (3) in D,0 (with additional drops of NaOD solution, 30% in D,0,
w/w, pD ~13)
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Figure S65. *C NMR spectrum of N-H piperidine (3) in D,O (with additional drops of NaOD solution, 30% in D0,
w/w, pD ~13)
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Figure S66. 'H-'>'N HMBC spectrum of N-H piperidine (3) in D,O (with additional drops of NaOD solution, 30% in
D,0, w/w, pD ~13)
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Figure S68. *C NMR spectrum of N-H piperidine HCI salt (3") in CDCl; (with additional 2 drops of de-DMSO)
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Figure S69. HSQC spectrum of N-H piperidine HCl salt (3') in CDCl; (with additional 2 drops of de-DMSO)
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Figure S70. '"H-"N HMBC spectrum of N-H piperidine HCl salt (3') in CDCl; (with additional 2 drops of de-DMSO)
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Figure S71. '"H NMR spectrum of N-H piperidine HCI salt (3') in D,O
i Y
H
'H
N
&)
TMSP
Z‘I 0 2:)() I“){) 1 yﬂ(l II7|) I'()ll 1 ‘S() iim l."‘H) 1 "_’(i lII 0 I:)ll ‘;(? ?;1’) 7‘0 f'r() 5'0 4'1) _1‘0 l‘() '[I(l él -II 0

Figure S72. 3C NMR spectrum of N-H piperidine HCI salt (3') in D,O
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Figure S73. HSQC spectrum of N-H piperidine HCl salt (3') in D,O
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Figure S74. '"H-'’N HMBC spectrum of N-H piperidine HCl salt (3') in D,0
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Walkup Analysis Report
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0.6
0.4
0.2
o
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Counts vs. Acquisition Time (min)
Integration Peak List
Peak  |Start  |RT TEnd Height Area Area %
1] 0.49 D.?S] 1.08 10530759 106650548 100
User Spectra
Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (1) in "+ BPC(all [-4]) Scan" 125 0

x10 6 | +ESI Scan (rt: 0.66, 0.83-0.84 min, 3 scans) Frag=125.0V AQ-Methyl der._Pos_Loopinjection_MS...
4/ 226.1442
3_
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180.1022 922.0098
i l 383.2046 |
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Peak List
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226.2041 238089.05
227.1478 1 [521067.41
244,1548 1 |s98850.12
248.1261 1 [680643.15

Page 1 of 2 Printed at: 6:27 PM on: 8/6/2019

Figure S77. MS data of N-Me [3.3.1]azabicycle (6) (part 1)
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Walkup Analysis Report
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226.1443
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227.1478] 1 358342.16[C12H19NO3 (M+H)+
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Figure S78. MS data of N-Me [3.3.1]azabicycle (6) (part 2)
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Mass errors of between -5.00 and 5.00 ppm with isotope match scores above 60% are considered confirmation of molecular formulae
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Figure S79. MS data of N-Me [3.3.1]azabicycle (6) (part 3)
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Walkup MS Report

Compound specific information
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Figure: Extracted ion chromatogram (EIC) of compound.
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Figure: Zoomed Compound spectra view
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m/z z |Abund Formula Ion
226.1443| 1 2824311.5|C12H19NO3 (M+H)+
227.1478| 1 358342.2|C12H19NO3 (M+H)+
228.1498] 1 37712.9|C12H19NO3 (M+H)+
229.1501| 1 5251.6|C12H19NO3 (M+H)+
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249.1294] 1 60601.9|C12H19NO3 (M+Na)+
250.1331] 1 6829.8|C12H19NO3 (M+Na)+
251.1273] 1 3046.4{C12H19NO3 (M+Na)+
252.1276] 1 1597.5|C12H19NO3 (M+Na)+

-—- End Of Report ---
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Figure S80. MS data of N-Me [3.3.1]azabicycle (6) (part 4)

543



s mmmasnmososssmErcammnnoesa o
S EEEI NN SRR RS LIS SRR SRRSEM T ey grrTonnIenN s B8
BNl LNgaInanNa3ss a3 3555 0800000305555 55545555 335828 nhnha8
; sk
]
i
‘ [
| ‘
| e «
\ il |
it
il |
| s 7
/
/, o]
CHCl,
i
ri
\ \ \ \ ; . \ - - - \ \ \ \ . . \
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 1

21261

171.15

bt 58 2 A&
53 g3 8 =
! (W] Il
cDcl,
A
Me—
COOEt
.
210 200 190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0 -10

Figure S82. *C NMR spectrum of N-Me [3.3.1]azabicycle (6) in CDCl;
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Figure S84. COSY spectrum of N-Me [3.3.1]azabicycle (6) in CDCl;
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Figure S86. NOESY spectrum of N-Me [3.3.1]azabicycle (6) in CDCl;
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Figure S87. 'H-'>N HMBC spectrum of N-Me [3.3.1]azabicycle (6) in CDCl;
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Figure S88. 'H-'"N HMBC spectrum of 7-Me [3.3.1]azabicycle (7) in CDCl;
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Figure S92. 'H-'SN HMBC spectrum of diol (10) in CD;0D
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Figure S94. 'H-'>'N HMBC spectrum of diol (10) in D,0O (with additional 2 drops of d¢-DMSO)
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Figure S95. 'H-'"N HMBC spectrum of [4.3.1]azabicycle (11) in CDCls
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Figure S96. 'H-'"N HMBC spectrum of [3.2.1]azabicycle (12) in CDCl;
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Figure S97. 'H-"'N HMBC spectrum of aconitine (13) in CDCl;
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Figure S98. 'H-"N HMBC spectrum of aconitine HCI salt (13') in D,O (with additional 2 drops of d¢-DMSO)
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Figure S100. '"H-'"N HMBC spectrum of crassicauline A (15) in CDCls
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Figure S102. 3C NMR spectrum of crassicauline A HCl salt (15') in D,O
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Figure S103. HSQC spectrum of crassicauline A HCl salt (15') in D,O
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Figure S104. COSY spectrum of crassicauline A HCl salt (15') in D,O
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Figure S106. NOESY spectrum of crassicauline A HCl salt (15") in D,O
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Figure S108. 'H-'SN HMBC spectrum of lappaconitine (16) in CDCl;
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Figure S109. 'H-'>SN HMBC spectrum of lappaconitine HBr salt (16') in D,O (with additional 2 drops of d¢-DMSO)
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Figure S110. 'H-'>N HMBC spectrum of lycoctonine (17) in CDCl;
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Figure S111. '"H NMR spectrum of lycoctonine HCI salt (17') in D,O (with additional 2 drops of d¢-DMSO and
drops of DCl in 35% in D,0, pD ~2)
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Figure S112. *C NMR spectrum of lycoctonine HCI salt (17') in D,O (with additional 2 drops of ds-DMSO and
drops of DCl in 35% in D,O, pD ~2)
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Figure S113. COSY spectrum of lycoctonine HCI salt (17') in D,O (with additional 2 drops of d¢-DMSO and drops
of DCl in 35% in D,0, pD ~2)
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Figure S114. NOESY spectrum of lycoctonine HCI salt (17') in D,O (with additional 2 drops of d¢-DMSO and drops
of DCl in 35% in D,0O, pD ~2)
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Figure S115. 'H-'"N HMBC spectrum of lycoctonine HCI salt (17') in D,O (with additional 2 drops of de-DMSO
and drops of DCl in 35% in D,O, pD ~2)
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Figure S116. 'H-'>N HMBC spectrum of MLA perchlorate (18) in CDCl;
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Figure S117. 'H->N HMBC spectrum of karacoline (19) in CDCl;
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Figure S118. 'H-'>'N HMBC spectrum of condelphine (20) in CDCl;
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Figure S119. 'H-'>SN HMBC spectrum of neoline (21) in CDCls
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Figure S120. 'H-'SN HMBC spectrum of neoline (21) in CDCl; with additional 2 drops of ds-pyridine
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Figure S121. 'H-"'N HMBC spectrum of neoline (21) in CDCl; with additional 2 drops of ds-pyridine and 2 drops of
NaOD solution (30% in D,O, w/w)
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Figure S121. Comparison of 'H NMR spectra between those of neoline (21) in CDCl;, in CDCl; with additional 2

drops of ds-pyridine, and in CDCl;with additional 2 drops of ds-pyridine and 2 drops of NaOD solution (30% in D0,
W/W)
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