REMEDY Results: RP0O003 June 9, 2022

Rapid Emerging Drug Deployment (REMEDY)
Characterization Results

Item identifier: RP0O003
Date of report: June 9, 2022
Analysts: Edward Sisco & Aaron Urbas

Summary Results
Quialitative identity of compound: 1-(2-Phenyl-2-adamantyl)piperidine hydrochloride
Synonyms (if known): P2AP
Chemical formula: C21H29N Monoisotopic mass: 295.2294 Da

InChiKey (Neutral Molecule): KBLCCZWZKWPY JM-UHFFFAOYSA-N

*HCI

Structure:

Purity (if measured): Not measured Sample characteristics: White Powder
Sample origin: Seized substances provided by collaborating laboratory

Analytical techniques used: Nuclear magnetic resonance spectroscopy (NMR), direct
analysis in real time mass spectrometry (DART-MS), gas chromatography mass
spectrometry (GC-MS), gas chromatography flame ionization detection (GC-FID), and
liquid chromatography mass spectrometry (LC-MS)

Note: Supporting data and supplementary information can be found at the following link:
https://doi.org/10.18434/mds2-2527.

Disclaimer: Certain commercial products are identified in order to adequately specify the procedure; this
does not imply endorsement or recommendation by NIST, nor does it imply that such products are necessarily
the best available for the purpose.
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Analytical Results - NMR

Instrument and method used: Measurements were made using a Bruker Avance 11 600 MHz
NMR equipped with a broadband-inverse (BBI) probe. A single aliquot (approximately 10
mg) of the sample was used for all NMR analysis. Multiple 1D and 2D spectra were
collected to characterize the sample including *H and *3C, *H COSY, *H-*C HSQC, 'H-
13C HMBC, and 1D 'H NOE. Acquisition parameters for the experiments are given in
Table 1. The residual solvent peak of CDCls was used as the *H chemical shift reference
and assigned a value of 7.260 ppm. The chemical shift axis scale of the remaining nuclei
were established according to the IUPAC unified scale from this.

Table 1. Acquisition parameters for 1D and 2D NMR spectral data.

HSQC-EDITED HMBC COoSY 1H 1D
Parameter 1H 1D 13C 1D (1H, 13C) (1H, 13C) (1H, 1H) NOE
29 zgpg
Pulse Sequence (90 deg (90 deg hsqcedetgpsisp2.3 | hmbcgplpndgf | cosygpppqf selnogp
pulse) pulse)
Number of
Scans 32 1024 4 4 4 128
Relaxation 25 4 2 1.459 1.9558 4
Delay (s)
Acquisition 5.453 0.9088 0.142 0.172 0.172 2.7263
Time (s)
Spectrometer
(600.13, (600.13,
I(:,\r/legg)ency 600.13 150.92 (600.13, 150.91) 150.09) 500.13) 600.13
Spectral Width (5952.4, (5952.4,
Ho) 12019.2 | 36057.7 | (7211.5,24875.6) 33557.0) 5052.4 12019.2
Lowest
Frequency 23215 | -20438 | (-803.1,-1879.1) (11;)%.35 - (11(?555 -2303.6
(H2) 5) 3)
Zf’;ﬁf)r alWidth | 54 o3 238.92 (12.02,164.83) | (9.92,222.35) | (9.92,9.92) 20.03
Acquired Size 65536 32768 (1024, 512) (1024,512) | (1024, 512) 32768

Form sample was analyzed in: A CDClsz (D, 99.96%) solution with an approximate
concentration of 14 mg/mL.

Controls used: A sample of phencyclidine (PCP) hydrochloride (Cayman Chemical,
#14276) as obtained and run in CDCI3 for comparison.

Results: The sample aliquot was dissolved in ~700 uL of CDCIs and found to be readily
soluble. All 1D and 2D NMR spectra were acquired from this sample. After initial spectral
processing the data set was analyzed for proton counts, proton and carbon peak locations,
1-bond *H-'3C connectivity and *H-'H and *H-3C correlations. A broad proton signal was
observed at 9.25 ppm with no corresponding *H-3C HSQC correlation that was attributed
to a protonated nitrogen in solution. This data and a molecular formula of C21H3zN were
used in the structure elucidation tool in MNova (14.2.2) to identify potential chemical
structures. A molecular formula of C21H2oN was indicated from DART-MS data and an
additional proton was added based on the protonated nitrogen. One structure was identified
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as the most likely candidate and was consistent with all data. Additional information about
this analysis is provided in the appendix.

The confirmed structure, atom numbering used for NMR assignments and observed
!H-13C HMBC correlations are shown in Figure 1. The H spectrum, shown in Figure 2,
exhibited 17 distinct proton signals, some overlapping, attributed to 30 hydrogens
including 1 amine, 20 methylene and 9 methine protons. Several notable impurity peaks
are labeled in this figure. Impurities were not identified. No counterion was observed in
the 'H NMR spectrum indicating an inorganic salt form based on the protonated amine.
The C spectrum, shown in Figure 3, exhibited 14 distinct carbon peaks attributed to 21
carbon atoms. The 2D NMR data indicated phenyl and piperidine rings and an adamantyl
group with connectivity across the structure established largely through the *H-*C HMBC
spectrum. Table 2 is a summary of the NMR peak assignment data and observed
unambiguous 2D correlations. All but one methylene groups in the molecule exhibited
clearly non-symmetric protons. The scarcity of correlations reported for the atoms in the
phenyl ring is largely due to the narrow chemical shift range of both the protons and
carbons resulting in difficulty resolving and assigning correlations. No through-bond
correlations were observed between the piperidine ring and the remaining chemical
structure. A 1D selective NOE spectrum with excitation of the amine proton (at & = 9.25
ppm) showed *H correlations within the piperidine ring (on C8, C9, C20, and C21) as well
as on carbons C13, C14, C15, and C16 on the adamantyl group. The complete collection
of 1D and 2D NMR associated with the structure elucidation are included in the appendix
as well as a comparison of the 3C NMR peak locations with a PCP (HCI) sample run in
CDCls.

/20,\49
8% \
11~‘{15 }\IH+ /21
VA \./22 ~9’
1751018,

12£\16/‘\1/3\6
/N

Figure 1. Confirmed structure with atom numbering used for NMR data peak assignments
with observed *H-13C HMBC indicated by arrows.
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Figure 2. The *H NMR spectrum of RP0003 sample in CDCls. Multiplet proton counts
are shown beneath the curve. The residual solvent peak is in red while notable impurity

peaks are grey.
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Figure 3. The C NMR spectrum of RP0003 in CDCls. Analyte and solvent peaks are
labeled in blue and red, respectively.
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Table 2. Summary of NMR peak locations, assignments and observed unambiguous 2D
correlations.

Chemically
Atom Equivalent
Atom o (ppm) Count COSY HSQC HMBC Atoms
1C 131.529 1 56
2C 129.840 1 2 3 C
H 7.436 1 15, 16 2 7 3 H
3C 129.840 1 3 2 C
H 7.436 1 15, 16 3 7 2 H
4C 129.713 1 4
H 7.464 1 4
5C 128.696 1 5 6 C
H 7.497 1 5 1 6 H
6C 128.696 1 6 5C
H 7.497 1 6 1 5H
7C 77.137 1 2,3,11", 12", 13, 14', 15,
16
8C 47.015 1 8', 8" 19", 20", 21" 9C
H' 2.300 1 20", 22 8 20 9 H
H" 3.575 1 20', 20" 8 19 9 H"
9C 47.015 1 9, 9" 19", 20", 21" 8 C
H' 2.300 1 21", 22 9 21 8 H'
H" 3.575 1 21, 21" 9 19 8 H"
10C 37.647 1 13", 14"
H 1.735 2
11C 34.858 1 11' 13", 17 12 C
H' 1.638 1 13", 15 11 13,17 12 H'
H" 1.784 1 7,17 12 H"
12C 34.858 1 12' 14", 17 11 C
H' 1.638 1 14", 16 12 14,17 11 H'
H" 1.784 1 7,17 11 H"
13C 30.871 1 13, 13" 11 14 C
H' 1.839 1 18 13 7 14 H
H" 3.383 1 11', 15 13 10,11 14 H"
14 C 30.871 1 14', 14" 12' 13 C
H' 1.839 1 18 14 7 13 H'
H" 3.383 1 12', 16 14 10, 12 13 H"
15C 30.285 1 15 16 C
H 2.963 1 2,3,11', 13", 18 15 7,17,18 16 H
16 C 30.285 1 16 15 C
H 2.963 1 2,3,12', 14", 18 16 7,17,18 15 H
17C 26.661 1 17 11, 11" 12, 12", 15, 16
H 1.737 1 18 17 11,12, 18
18 C 25.494 1 18 15, 16, 17
H 2.218 1 13, 14', 15, 16, 17 18
19C 22.088 1 19" 8", 9"
H' 1.784 1
H" 0.911 1 20", 20", 21', 21" 19 8,9, 20,21
20C 21.904 1 20', 20" 8', 19" 21 C
H' 1.594 1 8", 19" 20 21 H'
H" 3.180 1 8', 8", 19" 20 8,9 21 H"
21C 21.904 1 21', 21" 9, 19" 20 C
H' 1.594 1 9", 19" 21 20 H'
H" 3.180 1 99" 19" 21 8,9 20 H"
22N N/A 1
H 9.254 1 8,9
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Analytical Results — DART-MS

Instrument and method used: Measurements were made using an lonSense DART-SVP
ion source coupled to a JEOL AccuTOF 4G LC-plus mass spectrometer. The sample was
analyzed in both positive and negative ionization modes. For both analyses, helium (99.999
% purity) was used as the source gas with a gas stream temperature of 400 °C and a grid
voltage of £150 V. For the positive mode analysis, a scan range of m/z 80 to m/z 800 was
used along with an RF Guide voltage of +700 V, a ring lens voltage of +5 V, and an orifice
2 voltage of +5 V. The orifice 1 voltage was cycled (+30 V, +60 V, and +90 V) at 0.2 s
cycle. For negative mode analysis a scan range of m/z 30 to m/z 550 was used, at 0.2 s
scan’ along with an RF Guide voltage of -250 V, an orifice 1 voltage of -30 V, a ring lens
voltage of -5 V, and an orifice 2 voltage of -5 V.

Form sample was analyzed in: An acetonitrile solution with an approximate concentration
of 1 mg mL™. Additionally, an aqueous solution with an approximate concentration of 1
mg mL* was analyzed in negative ionization mode for salt form determination.

Controls used: Polyethylene glycol 600 was used an m/z calibration compound in both
ionization modes. A ~0.1 mg mL™* methanolic solution of cocaine was used a positive
control in positive ionization mode. A ~0.1 mg mL™ methanolic solution of AB-
FUBINACA was used as a positive control in negative ionization mode. Acetonitrile was
run as a negative control in both ionization modes.

Results: In the low fragmentation orifice 1 voltage (+30 V) spectrum of the sample
dominant peaks at m/z 211.151 and m/z 296.239 were observed (Figure 4 and Table 3).
These peaks were within tolerance of [CisH19]" and [C21H3oN]", which led to a presumed
molecular formula of C21HxgN (assuming the ion was a protonated molecule). The m/z
211.151 fragment ion was observed in the +60 V orifice 1 spectrum as well, along with
several additional ions (Figure 5 and Table 4). The +90 V orifice 1 spectra was dominated
by the [C7H7]" ion (m/z 91.054) (Figure 6 and Table 7). The negative mode spectrum
produced no observable ions of interest (data not shown). The aqueous solution analyzed
in negative ionization mode produced ions at m/z 34.984 and m/z 36.981, indicating the
sample was a hydrochloride salt.
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Figure 4. Low fragmentation orifice 1 voltage (+30 V) posititive mode spectrum of the
sample (top). Isotope matches (red is theoretical, blue is measured) for the m/z 211.151 ion
to [C16H19]" (botton left) and the m/z 296.239 ion to [C21H3oN]" (bottom right) are also

shown.

Table 3. Peak list for the low fragmentation orifice 1 voltage (+30 V) positive mode
spectrum of the sample. Formulas and mass drifts (Ammu) are also shown. Only peaks above
5 % relative intensity are provided. Presumed formulae were obtained using Mass
Mountaineer software. Isotopic peaks above 5 % relative intensity are not listed.

m/z % Rel. Intensity | Presumed Formula Ammu
211.1506 100.0 [C16H10]" -1.96
296.2389 23.9 [C2:H30N]* -1.10
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Figure 5. Mid-range fragmentation orifice 1 voltage (+60 V) posititive mode spectrum of
the sample. Select peaks of interest are identified.

Table 4. Peak list for the mid-range fragmentation orifice 1 voltage (+60 V) positive mode
spectrum of the sample. Formulas and mass drifts (Ammu) are also shown. Only peaks above
5 % relative intensity are provided. Presumed formulae were obtained using Mass
Mountaineer software. Isotopic peaks above 5 % relative intensity are not listed.

m/z % Rel. Intensity | Presumed Formula Ammu
91.0544 236 [CH] 0.30
117.0713 10.9 [CoHol* -0.90
129.0716 33.7 [CioHo]" -1.21
141.0714 6.1 [CuHg]* -0.96
143.0870 6.8 [C1H11]" -0.91
169.1024 7.0 [Ci3H13]" -0.63
183.1181 5.9 [CiaH1s]* -0.71
211.1509 100.0 [Ci6H10]" -2.25
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Figure 6. High fragmentation orifice 1 voltage (+90 V) posititive mode spectrum of the
sample. Select peaks of interest are identified.
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Table 5. Peak list for the high fragmentation orifice 1 voltage (+90 V) positive mode
spectrum of the sample. Formulas and mass drifts (Ammu) are also shown. Only peaks above
5 % relative intensity are provided. Presumed formulae were obtained using Mass
Mountaineer software. Isotopic peaks above 5 % relative intensit

y are not listed.

m/z % Rel. Intensity | Presumed Formula Ammu
91.0547 100.0 [C/HA* 0.07
105.0711 11.4 [CeHol* -0.70
107.0868 8.1 [CeHu]" -0.72
115.0556 10.5 [CoHAY* -0.77
117.0713 28.0 [CoHo]" -0.87
119.0871 8.6 [CoH11]* -1.04
128.0634 11.8 [CioHs]" -1.17
129.0716 36.8 [C1oHo]” -1.15
131.0873 9.2 [CioHu1]” -1.20
141.0714 13.8 [CuHo]" -0.96
143.0870 11.8 [CuHu]” -0.93
155.0865 9.4 [Ci2H11]" -0.47
169.1025 8.2 [CisH13]” -0.75
211.1504 17.3 [CieH10]" -1.81
128.1925 5.5 [CisH2aNT" -1.63
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Analytical Results- GC-MS

Instrument and method used: A Thermo Trace 1310 gas chromatograph coupled with a
TSQ8000evo mass spectrometer was used for this analysis. Helium (99.999 %) was used
as the carrier gas along with an Agilent DB-35 column (30 m x 0.25 mm x 0.25 pum).
Relevant method parameters are provided in Table 6.

Table 6. GC-MS method parameters.

1) 80 °C for 0.5 min
Temperature Program 2) Ramp 15 °C min to 290 °C
3) Hold 15 min
Flow Rate 1.8 mL min*!
Injection Volume 1.0 L
Inlet Temperature 250 °C
Split Ratio 8:1
Transfer Line 300 °C
Quad Temperature 150 °C
Source Temperature 280 °C
Tune Mode El Standard Tune
Solvent Delay 1.5 min
Mass Scan Range m/z 40 — m/z 600
Threshold None
Scan Speed 0.2 s scan’

Form sample was analyzed in: An acetonitrile solution with an approximate concentration
of 0.25 mg mL™.

Controls used: A ~0.1 mg mL* methanolic solution of cocaine was used as a positive
control. Acetonitrile was used as a negative control. An alkane ladder (C7-Cao) was used
for retention index calculations.

Results: The compound was found to have a retention time of 14.402 min using the method
specified and was the only peak above background (Figure 7, left). The corresponding mass
spectrum (Figure 7, right and Table 7) was dominated by m/z 211, m/z 218, and m/z 91
ions. A presumed molecular ion at m/z 295 was observed. Using an alkane ladder, a
retention index of 2723 a.u. was obtained.
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Figure 7. Representative GC-MS chromatogram (left) and mass spectrum (right) of the
sample.

Table 7. Peak list for the mass spectrum obtained using GC-MS. Only peaks above 5 %
relative intensity are provided. Presumed formulae were obtained using MS Interpreter
software and the structure determined by NMR. Isotopic peaks above 5 % relative intensity
are not listed. Formulae with an asterisk (*) were not explained using MS Interpreter.

m/z % Rel. Intensity | Presumed Formula
77 5.3 [CeHs]"
79 9.9 [CeH7]™
81 5.9 [CeHo]*
84 25.8 [CsH1oNT"
91 32.3 [C/H]*
107 7.3 [CeH11]""
115 8.9 [CoH7]*
117 12.5 [CoHo]*
119 6.0 [CoH11]™"
128 6.2 [CioHs]*™
129 25.3 [CioHo]*"
131 5.2 [CioHu]*"
141 7.9 [C1iHg]™
143 6.7 [CiaHu]*™
155 8.7 [CioHu]*™
169 7.0 [CizH1s]""
210 7.8 [CisH1s]"
211 100 [Ci6H10]"
218 95.8 [CisH2aN]*
295 10.9 [Co1H29NT*

Comparison of the measured spectrum to the SWGDRUG 3.9 spectral library showed no
reasonable matches to any of the library spectra. A comparison of the sample to
phencyclidine using a hybrid similarity search with a precursor molecular weight of 295
Da is provided in Figure 8.
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Figure 8. Comparison of the sample (top, red) to phencyclldlne (bottom, blue) using a
hybrid similarity search. Peaks labeled in pink show those from the phencyclidine mass
spectrum in grey that were shifted to align the mass spectra of the two compounds.
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Analytical Results — GC-FID

Instrument and method used: A Thermo Trace 1310 gas chromatograph was used for this
analysis. Helium (99.999 %) was used as the carrier gas along with an Agilent DB-5
column (30 m x 0.25 mm x 0.25 pum). Relevant method parameters are provided in Table

8.

Table 8. GC-FID method parameters.

1) 80 °C for 0.5 min
Temperature Program 2) Ramp 15 °C min to 290 °C
3) Hold 15 min
Flow Rate 1.8 mL min!
Injection Volume 1.0 L
Inlet Temperature 250 °C
Split Ratio 10:1
Solvent Delay 2.0 min
Data Collection Rate 5 Hz
Detector Temperature 300 °C
Detector Air Flow Rate 350 mL min?
Detector N, Flow Rate 5 mL min!
Detector Hz Flow Rate 10 mL min'?

Form sample was analyzed in: An acetonitrile solution with an approximate concentration
of 1.0 mg mL™,

Controls used: A 1.0 mg mL™ methanolic solution of cocaine was used as a positive
control. Acetonitrile was used as a negative control. An alkane chain (C7-Cao) was used for
retention index calculations.

Results: The compound was found to have a retention time of 13.603 min using the method
specified and was the only peak above background that was observed (Figure 9). Using an
even-numbered alkane ladder, a retention index of 2414 a.u. was obtained.

120 -
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Figure 9. GC-FID chromatograph of the sample.
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Analytical Results — LC-MS/MS

Instrument and method used: A Sciex QTrap 4000 mass spectrometer coupled with a
Thermo UltiMate 3000 liquid chromatography system were used for analysis along with a
Restek Raptor Biphenyl 2.7 um, 150 x 4.6 mm column. Relevant method parameters are
provided in Table 9.

Table 9. LC-MS/MS method parameters.

Run Time 18 min
Mobile Phases A: Methanol yvith 0.1% Formic Acid
B: Water with 0.1 % Formic Acid
Omin:95% A/5%B
. 9min: 0% A /100 % B
Mobile Phase Program 11 min: 0% A /100 % B
12min: 95% A/5%B
Injection Volume 10 uL
Column Oven Temperature 30°C
Curtain Gas 10 a.u.
lonSpray Voltage 5500 V
Source Temperature 550 °C
lon Source Gas 1 50 a.u.
lon Source Gas 2 50 a.u.
Declustering Potential 50 V
Entrance Potential 10V
Scan Range (Full Scan) m/z 40 — m/z 600
Scan Rate (Full Scan) 0.25 s scan™
Product lon (Product lon Scan) m/z 262
Scan Range (Product lon Scan) m/z 30 — m/z 265
Scan Rate (Product lon Scan) 0.1sscan?
Collision Energy (Product lon 45\
Scan)
Collision Cell Exit Potential 10V
(Product lon Scan)

Form sample was analyzed in: A ~0.01 mg mL acetonitrile solution was used for analysis.

Controls used: A 5-component solution of ~0.025 mg/mL cocaine-d3, fentanyl-d5 heroin-
d9, methamphetamine-d3, and THC-d10 was used for a positive control. Pure acetonitrile
was used a negative control.

Results: The sample was found to have a retention time of 9.17 min on the method used.

Two different mass spectral analyses were completed, on separate injections — a full scan
method to identify major ions and potential impurities and a product ion scan. The full scan
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analysis produced a single peak at 9.17 min, with no remarkable additional peaks. For the
product ion scan a single peak at 9.17 min was also observed (Figure 10, left). The fragment
ion spectrum of m/z 296 (Figure 10, right) produced peaks consistent with the DART-MS
data, with notable fragments at m/z 91, m/z 117, m/z 129 and m/z 211.
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Figure 10. Representative LC-MS chromatogram (left) and mass spectrum (right) of the
sample.
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