{ LIVERPOOL

JOHN MOORES
UNIVERSITY

LJMU Research Online

Brandt, SD, Kavanagh, PV, Westphal, F, Stratford, A, Odland, AU, Klein, AK,
Dowling, G, Dempster, NM, Wallach, J, Passie, T and Halberstadt, AL

Return of the lysergamides. Part VI: Analytical and behavioural
characterization of 1-cyclopropanoyl-d-lysergic acid diethylamide (1CP-LSD)

http:/lresearchonline.ljmu.ac.uk/id/eprint/12478/

Article

Citation (please note it is advisable to refer to the publisher’s version if you
intend to cite from this work)

Brandt, SD, Kavanagh, PV, Westphal, F, Stratford, A, Odland, AU, Klein, AK,
Dowling, G, Dempster, NM, Wallach, J, Passie, T and Halberstadt, AL (2020)
Return of the lysergamides. Part VI: Analytical and behavioural
characterization of 1-cvclonronanovl-d-lvseraic acid diethviamide (1CP-

LJMU has developed LUMU Research Online for users to access the research output of the
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by
the individual authors and/or other copyright owners. Users may download and/or print one copy of
any article(s) in LUIMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or
any commercial gain.

The version presented here may differ from the published version or from the version of the record.
Please see the repository URL above for details on accessing the published version and note that
access may require a subscription.

For more information please contact researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/


http://researchonline.ljmu.ac.uk/
mailto:researchonline@ljmu.ac.uk

Supporting Information — Drug Testing and Analysis

Return of the Ilysergamides. Part VI: Analytical and
behavioural characterization of 1-cyclopropanoyl-d-lysergic
acid diethylamide (1CP-LSD)

Simon D. Brandt," Pierce V. Kavanagh,? Folker Westphal,® Alexander
Stratford,* Anna U. Odland,” Adam K. Klein,® Geraldine Dowling,%’ Nicola M.
Dempster,’ Jason Wallach,® Torsten Passie,®'® Adam L. Halberstadt ¢

" School of Pharmacy and Biomolecular Sciences, Liverpool John Moores University, Byrom
Street, Liverpool L3 3AF, UK

2 Department of Pharmacology and Therapeutics, School of Medicine, Trinity Centre for
Health Sciences, St. James Hospital, Dublin 8, Ireland

% State Bureau of Criminal Investigation Schleswig-Holstein, Section Narcotics/Toxicology,
Miihlenweg 166, D-24116 Kiel, Germany

4 Synex Synthetics BV, Karveelweg 20, 6222NH, Maastricht, The Netherlands

5 Department of Drug Design and Pharmacology, Faculty of Health and Medical Sciences,
University of Copenhagen, 2100 Copenhagen @, Denmark.

6 Department of Psychiatry, University of California San Diego, La Jolla, CA 92093-0804,
USA

4 Department of Life Sciences, School of Science, Sligo Institute of Technology, Ash Lane,
Sligo, F91YW50, Ireland

8 Department of Pharmaceutical Sciences, Philadelphia College of Pharmacy, University of
the Sciences, Philadelphia, PA 19104, USA

9 Department of Psychiatry, Social Psychiatry and Psychotherapy, Hannover Medical School,
Hannover, Germany

“pr. Senckenberg Institute for History and Ethics in Medicine, Goethe-University
Frankfurt/Main, Germany

" Research Service, VA San Diego Healthcare System, La Jolla, CA, USA

* Correspondence to: Simon D. Brandt, School of Pharmacy and Biomolecular Sciences,
Liverpool John Moores University, Byrom Street, Liverpool, L3 3AF, UK. E-Mail:
s.brandt@ljmu.ac.uk

S1



Supporting Information — Drug Testing and Analysis

Content Page
GC-induced formation of degradation products (GC-MS method 1) S3

El mass spectrum of proposed degradant (imine) and proposed fragmentation pathways S4

El mass spectrum of proposed degradant (pyridine derivative) and proposed fragmentation pathways S5

El mass spectrum of proposed degradant (isomer Il) and proposed fragmentation pathways S6
GC-induced formation of degradation products (GC-MS method 2) S7

El mass spectrum of 1CP-LSD S8

El mass spectrum of proposed degradant (isomer Il) S9

El mass spectrum of proposed degradant (pyridine derivative) S10

GC condensed phase IR (GC-sIR) of 1CP-LSD S11
GC-sIR of degradant (isomer II) S12
GC-sIR of degradant (pyridine derivative) S13
GC-MS analysis of 1CP-LSD (GC-MS method 3) S14
Repeated mass measurements of the m/z 208.0869 species and detection of two distinct product ions S15
Product fragmentation pathway for m/z 208.0764 and m/z 208.0974 S15
Dependence of both m/z 208 ions on collision energy S16-S17
Thermolysis experiment conditions S18
LC-MS (TIC) traces of 1CP-LSD hemitartrate and base following thermolysis S18
LC-MS blank solvent, SIM traces for m/z 392 and m/z 374, SIM traces for 1CP-LSD standards S19

SIM traces (m/z 392 and m/z 374 at 50 V, 110 V, and 150 V) after thermolysis of 1CP-LSD base S20

SIM traces (m/z 392 and m/z 374 at 110 V); thermolysis (1CP-LSD base) and in-source CID mass spectra | S21

SIM traces (m/z 392 and m/z 374 at 150 V); thermolysis (1CP-LSD base) and in-source CID mass spectra | S22

SIM traces (m/z 392 and m/z 374 at 110 V); thermolysis (1CP-LSD salt) and in-source CID mass spectra S23

SIM traces (m/z 392 and m/z 374 at 150 V); thermolysis (1CP-LSD salt) and in-source CID mass spectra S24
Proposed formation of product ions derived from potential degradation products during thermolysis S25

GC ion trap chemical ionization MS and MS/MS S26

ESI triple quadrupole tandem mass spectrum S26
LC-UV (DAD) spectrum of 1CP-LSD S27
Incubation conditions of 1CP-LSD with human serum S28
LC-ESI-SIM-MS analyses of serum incubation mixture at different intervals S29-S33
Comparison of LSD formation between 1P-LSD and 1CP-LSD S34
Extraction conditions used for analysis of pellets and blotters S35
Representative LC-ESI-SIM-MS trace obtained from pellet and blotter extraction S35
1CP-LSD calibration curve details S36
1CP-LSD hemitartrate (2:1) NMR data in DMSO-dg S37-S51
Comparison 1B-LSD and 1CP-LSD ('H NMR) (partial spectrum) S52
Comparison 1B-LSD and 1CP-LSD (°C DEPTQ) (partial spectrum) S53
1CP-LSD base NMR data in CDCl; S54-S70
NMR assignments of 1CP-LSD base NMR data in CDCl; S71

S2




Abundance
80000

75000
70000
65000
60000
55000
50000
45000
40000
35000
30000
25000
20000
15000
10000

5000

0

Supporting Information — Drug Testing and Analysis

1CP-LSD base
GC-EI-MS

EIC m/z 391
EIC m/z 373

A

1CP-LSD

<N\

22.71 min
bbb

24.33 min

32.29 min

1CP-LSD isomer Il
38.33 min

L L A A

6.00 10.00

14.00

18.00

22.00

26.00

30.00

34.00

38.00 42.00

46.00 min

GC-induced formation of degradation products (GC-MS method 1; merged EIC traces)
(El mass spectra next page; mass spectrum of 1CP-LSD in main text)

S3



Supporting Information — Drug Testing and Analysis

207.0
GC-EI-MS

13000 } 55 74 min

12000
11000

10000

9000
8000
7000
6000
5000 2g1.0 319
4000
3000 391.2

2000 362.1

HmilL b |

R B L s e RABARRERRIRaaEasEaas

40 80 120 160 200 240 280 320 360 400 440 480 520 560 m/z

1000

i GC
injector

Nx Loss of Ny Lossof

HN= AN=
N N J N /
(o]
O:ﬂ> :ﬂ> o;ﬁ>
m/z 362 miz 319 m/z 290 m/z 291
. -
O N~ O N_~
+o
LW
N

+o
\
G — G
N/ HN/
(e}

o:ﬂ> :S> m/z 167

m/z 235

S4



13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

Supporting Information — Drug Testing and Analysis

HN—, HN—, O N~ HN—, HN—,
miz 204 miz 177

207.0
GC-EI-MS
32.29 min
O:<t>
305.1 373.2
411 69.1
281.0
233.1
2621 355.0
I L { 3249 L
I ,L,,ui,ﬁ,nh,g ,,,,, 1T T | I
40 80 120 160 200 240 280 320 360 400 m/z
m/z 373
Bk
oy -
oL h i
¥
A A N Lossof
Loss of | N | N | N S{SCSI\? e
Q ( ;F j ( :F j
[}
A Hn—? Nt -
miz 305 miz 233 miz 205
| N —‘ " Loss of
_N HCN Loss of
m/z 177 = m/z 151
HN J
miz 304 m/z 204
[ X
| N ‘ N Lg%sNof Loss of
7 —_— m/z 176 = m/z 150
N .+ N=
H miz 203 Loss
of HCN
( m/z 178 m/z 151
O N~ O N~ Loss ?f
P CcN
» [ ¢ -~
L f
{N . \\N Loss of \\N ﬁ Z ﬁ' iz 150

S5



Supporting Information — Drug Testing and Analysis

289.1
32000] GC-EI-MS

38.33 min O N~
30000 391.2

28000 |

HN
26000 O
24000 ot

22000 :<t>

20000
18000
16000
14000
12000
10000

8000

411
69.0
6000
4000 96.0 178.0
152.0 341.0
2000
b Lzl s
ol bt e L D e L ‘
T T T T T T T T T T T T T T T T T T T
40

T T
80 120 160 200 240 280 320 360 400 440 480 m/z

2071

e

O N O Nr O N_~
[ L, — b, — )
oo cC o oo™
) ’
N— N— N—.
oz%> O:%> O:%> O:%>

m/z 322

Preferred radical radical cation delocalization to afford a thermodynamically stable naphthalene?

e - e -
O N O N~
Retro Z
&N Diels-Alder g™
~
CO) L) e e
N J N J
o o:ﬁ>
m/z 348
Loss of
M =391 ‘
O N

‘ S -
‘\ . ,;‘\/ . Loss of ethyne
NO Lossof O‘ Loss of Me [=c-0 . O‘ . miz128
- / //
- y N HN N/
N

N O N_- o
0:3> L o m/z 181 miz 154
miz 249

N
H (e} m/z 289
o, |
X miz264 :

Loss of

N

Oy N
1S

S6



Supporting Information — Drug Testing and Analysis

1CP-LSD
23.39

100

90

80 1CP-LSD isomer I

29.70

70

60 m/z 373

26.83
50

|RAAA RAAAI bR R34S WA LhAbd AMM WAL RAAAN AR MM MR LAAM AL LAAM LA MAAM LA AAAY A RAAM RAAM LAAM ML WA WA MM ALY MAAAY AR LAAM AL WAAM LA LA LAY MAA) WAL LA M |

16 18 20 22 24 26 28 30 32 34 min

GC-induced formation of degradation products (GC-EI-MS method 2)

Electron ionization (EI) mass spectra (70 eV) were recorded using a Finnigan TSQ 8000 EVO
triple stage quadrupole mass spectrometer coupled to a gas chromatograph (Trace 1310,
Thermo Electron, Dreieich, Germany). Sample introduction was carried out using a Triplus
RSH autosampler. The emission current was 200 yA and the scan time was 1 s spanning a
scan range between m/z 29-600. The ion source temperature was maintained at 220°C.
Samples were introduced via gas chromatography with splitless injection using a fused silica
capillary DB-1 column (30 m x 0.25 mm, film thickness 0.25 pm). The temperature program
consisted of an initial temperature of 80°C, held for 2 min, followed by a ramp to 310°C at
20°C/min. The final temperature was held for 23 min. The injector temperature and the
transfer line temperature were 280°C and 300°C and the carrier gas was helium in constant
flow mode at a flow rate of 1.2 mL/min. Approximately 2 mg were dissolved in 1.5 mL
methanol. For analysis, 1 yL of sample solution was injected into the GC-MS system. Kovats
retention indices (RI) were calculated from measurement of an n-alkane mixture analyzed
with the above-mentioned temperature program.

Samples were also analyzed using a GC-solid phase-IR-system (GC-sIR) that consisted of an
Agilent GC 7890B (Waldbronn, Germany) with probe sampler Agilent G4567A and a
DiscovIR-GC™ (Spectra Analysis, Marlborough, MA, USA). The column eluent was
cryogenically accumulated on a spirally rotating ZnSe disk cooled by liquid nitrogen. IR
spectra were recorded through the IR-transparent ZnSe disk using a nitrogen-cooled MCT
detector. GC parameters: injection in splittless mode with the injection port temperature set at
240°C and a DB-1 fused silica capillary column (30 m x 0.32 mm i.d., 0.25 um film thickness).
The carrier gas was helium with a flow rate of 2.5 mL/min and the oven temperature program
was as follows: 80°C for 2 min, ramped to 300°C at 20 °C/min, and held at for 22 min. The
transfer line was heated at 280°C. Infrared conditions: oven temperature, restrictor
temperature, disc temperature, and Dewar cap temperatures were 280°C, 280°C, -40°C, and
35°C, respectively. The vacuum was 0.2 mTorr, disc speed 3 mm/s, spiral separation was 1
mm, wavelength resolution 4 cm” and IR range 650—4000 cm™. Acquisition time was 0.6
s/file with 64 scans/spectrum. Data were processed using GRAMS/AI Ver. 9.1 (Grams
Spectroscopy Software Suite, Thermo Fisher Scientific, Dreieich, Germany) followed by
implementation of the OMNIC Software, Ver. 7.4.127 (Thermo Electron Corporation, Dreieich,
Germany).
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Samples were analyzed on an Agilent 7890A gas chromatograph coupled to a 5977A MSD. An
AgilentHP-5MS Ul column (30 m x 0.25 mm x 0.25 ym; Agilent Technologies, Stockport, UK)
was used in split mode (1:50) with helium carrier gas at a constant flow of 1.0 mL/min. The
injection port and transfer line temperatures were set at 275°C and 275°C, respectively. The
initial oven temperature was 100°C, held for 1 min, ramped at 20 °C/min to 300°C and held at
for 28 min (runtime 39 min). The ionization energy was set at 70 eV, the quadrupole at 150 °C,
the ion source at 230°C and the mass range was set at m/z 29-500. The sample injection
volume was 1 uL and a 1 mg/mL solution in methanol was analyzed.
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GC-EI-MS analysis (method 3; merged EIC traces)
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Repeated mass measurements of the m/z 208.0869 species and detection of two distinct

product ions (Agilent 6530 QTOF system) in profile mode.
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Dependence of both m/z 208 ions on collision energy
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Thermolysis method

A sample (1 mg) in a glass vial (1.5 mL, purged with nitrogen and plugged with glass wool)
was heated at 280°C for 3 min. This was allowed to cool to room temperature and the residue
(dark brown for both the tartrate and freebase) was dissolved as much as possible (some
insoluble material present) in methanol (500 uL). The mixture was centrifuged at 18,000 rpm
(25,350 g) for 3 min and the supernatant was collected.

LC-ESI-MS

An aliquot (100 pL) was diluted with acetonitrile (150 pL, containing 0.1 % formic acid) and
water (250 pL, containing 0.1 % formic acid). The mixture was passed through a spin filter
(Costar Spin-X, nylon membrane, pore size 0.22 ym) and the filtrate was analyzed.

LC-MS was performed on Agilent 1100 LC system using an Allure® PFP Propy! (3 um, pore
size 60 A; 50 mm x 2.1 mm) (Thames Restek, High Wycombe, UK). Mobile phase A:
acetonitrile containing 0.1% formic acid’ mobile phase B: water containing 0.1% formic acid).
Elution profile: two % A (0-2 min), then linear gradient to 60 % A at 15 min; 60 % linear
gradient to 80 % A at 18 min, and linear gradient down to 2 % A at 20 min and 2 % A for 5
min (run time 25 min); flow rate, 800 yL/min, 10 uL injected.

The LC system was coupled to a Hewlett Packard/Agilent 1100 MSD (Santa Clara, CA, USA)
using the following conditions: positive ESI mode (full scan, m/z 70-500) with a fragmentor
voltage as stated for in-source CID, capillary voltage 3500 V, drying gas (N,) 12 L/min at
350 °C and nebulizer (N,) pressure 50 psig. The mass spectrometer was tuned according to
the manufacturer’s instructions using ESI Tuning Mix G2421A (Agilent Technologies).
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HPLC-DAD method

An Agilent 1100/1200 liquid chromatography system (quaternary pump G1311A, degasser
G1322A, autosampler G1313A, column oven G1316A) coupled to a UV diode array detector
(G1315D) was used using a Zorbax Eclipse XDB-C18 column (150 mm x 4.6 mm, 5 um,
Agilent). The column oven was set to 25°C. The mobile phases were 0.1% formic acid in
water (A) and 0.1% formic acid in methanol (B). The gradient elution commenced with 100%
A and ramped to 100% B in 10 min and held for 2 min, followed by a return to starting
conditions at the 20 min time point. The flow rate was 1.0 mL/min. The injection volume was
10 yL. The diode array detection window was set at 195-500 nm (2 nm steps).

1CP-LSD
LC-DAD
8.63 min

‘ T T ‘ T T ‘ T T ‘ T T ‘ T
250 300 350 400 450 nm
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Serum containing 1CP-LSD or 1P-LSD (10 pg/mL, both as hemitartrates, 2:1) was incubated at
37°C and samples (10 pyL) were removed at various times. These were diluted with
acetonitrile/water (990 pL, 1:1, containing 0.1 % formic acid) and centrifuged at 18,000 rpm for
3 min. The supernatant was then passed through a Nylon filter (0.22 pm, Costar® Spin-X®
centrifuge tube filter) and the filtrate was analysed by LC-ESI-MS.

LC-MS was performed on Agilent 1100 LC system using an Allure® PFP Propyl! (3 um, pore
size 60 A; 50 x 2.1 mm; part no. 9169552) (Thames Restek, High Wycombe HP14 4HW, UK):
eluent A — acetonitrile containing 0.1% formic acid, eluent B — water containing 0.1% formic
acid); 2 % A (0 - 2 min.) a linear gradient up to 60 % A at 15 min, 60 %, a linear gradient up to
80 % A at 18 min, a linear gradient down to 2 % A at 20 min and 2 % A for 5 min (run-time 25
min); flow rate, 800 uL/min, 10 L injected.

The LC system was coupled to a Hewlett Packard/Agilent 1100 MSD (Santa Clara, CA, USA)
using the following conditions: positive ESI mode with a fragmentor voltage of 50 V for in-
source CID), capillary voltage 3500 V, drying gas (N2) 12 L/min at 350 °C and nebulizer (N,)
pressure 50 psig. The mass spectrometer was tuned according to the manufacturer's
instructions using ESI Tuning Mix G2421A (Agilent Technologies). For SIM, m/z's 392, 380
and 324 were used for 1CP-LSD, 1P-LSD and LSD respectively. For full scan, a range of m/z
70-500 was used.
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1CP-LSD (10 pg/mL) incubation in human serum (LC-ESI-SIM-MS)
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LSD @ m/z 324 [M+H]"

2 4 6 8 10 12 14 16 18 20 22 24 min
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2 4 6 8 10 12 14 16 18 20 22 24 min
T=0h
LSD @ m/z 324 [M+H]"

2 4 6 8 10 12 14 16 18 20 22 24 min

14.48

T=0h , 461872
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1CP-LSD (10 pg/mL) incubation in human serum (LC-ESI-SIM-MS)
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1CP-LSD (10 pg/mL) incubation in human serum (LC-ESI-SIM-MS)
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1CP-LSD (10 pg/mL) incubation in human serum (LC-ESI-SIM-MS)
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1CP-LSD (10 pg/mL) in water
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LSD formation after incubation of 1P-LSD and 1CP-LSD with human serum

® 1P-LSD (n = 3) 0
] e 1CP-LSD (n = 3) T

Peak area (m/z 324) - LSD formation

o 1 2 3 4 5 623 24 25
Time (h)

-® 1P-LSD (n = 3) T
-® 1CP-LSD (n = 3)

0.35

0.30

0.254

0.20

0.15+

0.10

0.05

Ratio (m/z 324)/(m/z 380) {1P-LSD} or (m/z 324/(m/z 392) {1CP-LSD}

0.00
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Pellet and blotter extraction
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The sample (pellet - labeled to contain 150 ug 1CP-LSD hemitartrate or blotter — labeled to
contain 100 ug 1CP-LSD freebase) was sonicated with acetonitrile/water (1:1, containing
0.1 % formic acid (AWFA); 4 x 2 mL for 5 min each time), centrifuged (5,000 rpm for 3 min.)
and the supernatant was collected. The supernatants were combined and centrifuged (5,000
rpm for 5 min). The supernatant was collected and made up to 10 mL with AWFA. An aliquot
(100 pL) was diluted to 10 mL with AWFA. A 1CP-LSD standard curve (0.3750, 0.1875,
0.0938, 0.0469, 0.0234 and 0.0117 pg/per mL) was prepared in AWFA.

Results:

Pellet 1: 97 ug freebase (116 ug hemitartrate equivalent; pellet weight 14.9 mg)
Pellet 2: 105 ug freebase (125 pg hemitartrate equivalent; pellet weight 14.2 mg)

Blotter 1: 120 pg freebase (blotter weight 16.0 mg)
Blotter 2: 112 pg freebase (blotter weight 15.5 mg)

7 Pellet 1 extract

LC-ESI-Q-SIM-MS

13.304 min
Area: 2.0685e+007

Blotter 1 extract
LC-ESI-Q-SIM-MS

13.262 min
Area: 2.60369e+007

2000000 1CP-LSD 2500000 1CP-LSD
2000000+
1500000
] 1500000
1000000
1000000
500000 1
500000
0 A 0 A _l
T T T T T T T T T T T T
25 5.0 75 10.0 125 150 min 25 5.0 7.5 10.0 125 15.0  min
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8x107

1CP-LSD standard curve

6x107_
©
Q
]
X
S4x107-
o
2x107
O T T T T T T T 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
pg/mL
ug/mL Peak area
X Err. Bar Y1 Y2 Y3
0.011719 2311890.00000 | 2343940.00000 | 2307770.00000
0.023438 4941250.00000 | 5029580.00000 | 5006670.00000
0.046875 1.05214e+007 | 1.14813e+007 | 1.04113e+007
0.093750 2.10664e+007 | 2.12056e+007 | 2.12797e+007
0.187500 4.17822e+007 4.19014e+007 4.15572e+007
0.375000 7.87946e+007 7.75800e+007 7.74465e+007
Pellet 1 2.06850e+007 | 2.12446e+007 | 2.12866e+007
Pellet 2 2.25967e+007 2.27479e+007 2.31372e+007
Blotter 1 2.60369e+007 | 2.59435e+007 | 2.54800e+007
Blotter 2 2.41236e+007 2.41803e+007 2.41447e+007
Peak area
Slope 2.083e+008 + 2.163e+006
Y-intercept when X=0.0 | 861720 + 382333
X-intercept when Y=0.0 | -0.004136 Hg/mL | Peak area
1/slope 4.800e-009 Pellet 1 0.097 | 2.107e+007
95% Confidence Intervals Pellet 2 0.105 | 2.283e+007
Slope 2.038e+008 to 2.129e+008
Y-intercept when X=0.0 | 51174 to 1.6726+006 Blotter 1 | 0.120 | 2.582e+007
X-intercept when Y=0.0 | -0.008153 to -0.0002419 Blotter 2 0.112 | 2.415e+007
Goodness of Fit
R square 0.9983
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1CP-LSD hemitartrate (2:1)
"H-NMR (600 MHz)
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1CP-LSD hemitartrate (2:1)
"H-NMR (600 MHz)
dg-DMSO
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1CP-LSD:tartaric acid (TA) integration ratios

TA
H-9
T or T h i
8 8 88 8 8
8.0 7.7 74 71 6.8 6.5 6.2 5.9 5.6 5.3 5.0 4.7 44 ppm
TA
M H-9
T T T 1 T
8.0 7.7 7.4 71 6.8 6.5 6.2 59 5.6 53 5.0 4.7 4.4 ppm
TA
L) Ll
T s T T
38 Lk g 8
R e e T e M L e e e L B e e e L o e o B e B A B me s e
8.0 7.7 7.4 71 6.8 6.5 6.2 59 56 53 5.0 4.7 4.4 ppm
1CPL:TAint. ratio 1CPL:TA mole ratio MW % 1CP-LSD
Analysis 1 1.00:1.00 1.00:0.50 466.57 83.92
Analysis 2 1.00:0.98 1.00:0.49 465.06 84.19
Analysis 3 1.00:1.39 1:0.69(5) 495.83 78.96
Mean 475.82 82.35
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-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
COSY (600 MHz)
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1CP-LSD hemitartrate (2:1)
COSY (600 MHz)
dg-DMSO
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1CP-LSD hemitartrate (2:1)
COSY (600 MHz)
d4-DMSO
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1CP-LSD hemitartrate (2:1)
13C DEPTQ (150 MHz)
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1CP-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
HMBC
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1CP-LSD hemitartrate (2:1)
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1CP-LSD hemitartrate (2:1)
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Hemitartrate salts (2:1)
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solvent Hemitartrate salts (2:1)
13C and 13C DEPTQ (150 MHz)
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1CP-LSD base
"H-NMR (600 MHz)
cDCly
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1CP-LSD base
"H-NMR (600 MHz)
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1CP-LSD base
"H-NMR (600 MHz)
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1CP-LSD base
COSY(600 MHz)
CDCl3
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1CP-LSD base
COSY(600 MHz)
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1CP-LSD base
COSY(600 MHz)
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1CP-LSD base
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1CP-LSD base
3¢ NMR (150 MHz)
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1CP-LSD base
13C DEPTQ (150 MHz)
DClg
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1CP-LSD base
HSCQ
CDCly
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1CP-LSD base
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1CP-LSD base
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1CP-LSD base
HMBC
CDCly
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1CP-LSD base
HMBC
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1CP-LSD base

HMBC
CDCly
(0]
N -
I
A

A\

N

o}

Supporting Information — Drug Testing and Analysis

‘||\

100
110
L120
[130
[140
L150
“160
170
"180
[190
L200

T

6.65

T

T
6.60

T
6.55

T
6.50

T

T
6.45

T

T T T

6.40 6.35

T

T
6.30

—
6.25
ppm

T
6.20

T

T
6.15

T

T
6.10

T

T
6.05

T

T
6.00

T
5.95

T

T
5.90

T

T
5.85

T

T
5.80

ppm

S69



Supporting Information — Drug Testing and Analysis

1CP-LSD base
HMBC
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"H and "°C DEPTQ NMR data for 1CP-LSD base in CDCl; at 600/150 MHz

No. C 5/ ppm] "H[5/ ppm]

1 — —

2 118.57 7.41(d, J=2.0Hz, 1H)

3 117.28 -

4 27.13 2.62 (ddd, J = 13.8, 11.8, 2.8 Hz, 40-H, 1H)
3.50 (dd, J =13.7, 5.4 Hz, 4B-H, 1 H)
*overlap with H-20

5 62.50 3.19 (dddd, J=11.2, 5.4, 3.5, 2.0 Hz, H-5B, 1H)

6 — —

7 55.85 3.04 (ddd, J=11.3, 5.0, 1.2 Hz, H-7q, 1H)
2.87 (t, J=10.8 Hz, H-7B, 1H)

8 39.93 3.87 (dddd, J=10.5, 4.9, 3.3, 2.1 Hz, H-8a, 1H)

9 120.88 6.38-6.35 (m, 1H)

10 135.01 -

11 128.24 -

12 117.18 7.38(d, J=7.4Hz, 1H)

13 126.17 7.30 (t, J=7.8 Hz, 1H)

14 115.40 8.06 (d, J=8.1 Hz, 1H)

15 133.87 -

16 128.19 -

17 43.81 2.58 (s, 3H)

18 171.40 -

19 - -

20 42.06 3.53-3.42 (m, 4H)

20 40.31 *coalescing with 43-H

21 14.96 1.26 (t, J=7.0 Hz, 3H)

21 13.16 1.18 (t, J=7.0 Hz, 3H)

22 172.06 -

23 - -

24 13.92 2.26 (it, J= 8.0, 4.5 Hz, 1H)

25 9.42 1.32-1.29 (m, 2H)

1.08-1.04 (m, 2H)
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