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INTRODUCTION

The ultimate objective of this work was to find new local anesthetic drug candidates that reduce
the dose-related side-effects of the current compounds available on the market. PTC Innovations
provided Southwest Research Institute® (SwRI®) the following compounds based on a preliminary
analysis of the chemical space (Figure 1).
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Figure 1. PTC Innovation Molecules Provided to SwRI

Although compounds 6 and 7 were relatively easy to synthesize, compound 5 is more difficult and
it is likely hydrolytically unstable. Development of new drug lead compounds traditionally
requires screening hundreds of compounds and with so few molecules, this invites a high
likelihood of failure. In order to maximize the likelihood of discovering a new lead compound,
SwRI performed a thorough virtual analysis to develop a virtual model of drug binding. The crystal
structures of several Nav proteins have recently been published, so SwRI used our proprietary
docking platform Rhodium™ to screen a larger virtual library based on PTC Innovation
compounds 5, 6, and 7. By prioritizing the skin expressed Nay1.7 and 1.8 proteins over the other
Nav ion channels, we tailored the candidate selection toward compounds that should give pain
relief while minimizing side effects. We used Stardrop™ to further down-select the candidates to
tune the pharmokinetic properties (such as LogP and Pka) that are optimal for a topical anesthetic.
In this way, the candidates that have passed these virtual screens have the best chance for activity
without any of the detrimental side-effects that previous compounds encountered.

BACKGROUND

Local anesthetics have been used by humans since antiquity, using opium extracts or cocaine for
pain relief (Figure 2). Opiates and cocaine have significant psychoactive affects in addition to their
pain reliving properties, so efforts to find derivatives which only have the pain relieving effects
were highly desirable. Significant progress toward these ends were made in the early 1900s with
benzocaine. Since then, several derivatives have come to market, including lidocaine and
mepivicaine. All local anesthetics work by binding to ligand-gated ion channels, which mediate
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neuron polarization. Key qualities that distinguish local anesthetics from general ones is that the
diffusion of the compounds remain limited to the area of application and clearance in the blood
stream is rapid.
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Figure 2. Current and Outdated Topical Anesthetics

Voltage-gated sodium channels control the flow of sodium ions across cellular membranes and are
critical to the initiation and propagation of electrical impulses in excitable cells. There are nine
different human isoforms of sodium channels (Nav1.1 — Nay1.9) with varying tissue expression
patterns in neurons and cardiac and skeletal muscle.?

Nonselective Nav inhibitors such as lidocaine (1) are non-specific binders of the proteins and thus
demonstrate dose-limiting side effects associated with modulation of non-pain related Nav
subtypes. Nav1.7 and 1.8 are expressed in the skin and thus selective inhibitors of these Nav
subtypes are highly desirable.

TECHNICAL APPROACH
Task 1: Generation of a Virtual Compound Library and High-Throughput Virtual Screening

In order to maximize the likelihood of success for this discovery program, prudent down-selection
of candidate molecules is of maximum importance. To accomplish this, we generated a virtual
library of candidate compounds that incorporate some of the design elements provided to us by
PTC innovations as well as strategic modifications based on both exploration of chemical space
and medicinal chemist expertise. A virtual binding model of the Nayv protein structures were
developed using our propriety software Rhodium, using several Nay protein crystal structures and
known ligands available in the literature and protein binding database (PBD). Once the virtual
model has been made and validated, the virtual library were screened against the Nayv protein
structures. Pharmokinetic properties of the virtual library, such as cLogp, cPKa as well as
toxicological red flags such as hERG and CYP inhibition were evaluated using Stardrop’s
automated Derek Nexus algorithm. A composite score for each molecule were made, based on
several factors: 1) high predicted binding efficacy for Nayv1.7 and Nav1.8 over the other Nav
proteins from the Rhodium docking study; 2) Low chance for metabolic instability, hERG and/or
CYP inhibition; and 3) optimum pharmokinetic properties such as a cLogp. Compounds with the
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highest score had the highest of desirable activity and the top 15-20 candidates were selected for
synthesis.

Task 2: Synthesis of Anesthetic Candidates

A synthetic plan was generated based on the top 15-20 candidates generated in the virtual screen.
The expected synthesis of these compounds is depicted in Figure 3 and is anticipated to take ~ 2
steps. The compounds were synthesized, characterized and stored in the freezer until a suitable
anesthetic assay to evaluate effectiveness is found, to be determined by PTC innovations.
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Figure 3. SWRI’s Planned Synthesis of Anesthetic Derivatives based on PTC Compounds 5-7
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Task 3: Patch Clamp Screening

Patenting virtual compounds are very difficult, even if coupled with synthetic efforts. For a much
stronger patent in the area of novel topical anesthetics, the synthetic data needs to be coupled to
preliminary bioactivity data. To that end, up to 15 candidate molecules were screened against
Nav1.5 and 1.7 using patch clamp electrophysiology. A final report was provided to summarize
the results of the screening.

RESULTS

Task 1: Generation of a Virtual Compound Library and High-Throughput Virtual Screening

Constructing a predictive model for identifying potent Nay1.7 antagonists can accelerate the
timeline for a hit-to-lead discovery program. To identify a reliable predictive model, seven crystal
structures from the Royal Society of Chemistry (RCS) protein database were chosen to generate a
docking model (Table 1). Known Nayv1.7 inhibitor PF-05089771 and its derivatives were docked
to all 7 crystal structures of various Navl1.7 sodium-gated voltage channels. The most reliable
crystal structure for predicting potency in the sulfonamide chemical series was 5EKO, a human
Nav1.7-VSD4-NavAb in complex with GX-936. GX-936 is a sulfonamide that is structurally
similar to PF-05089771 (Figure 4).
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Table 1. Nav1.7 Sodium-Gated lon Channels Screened for Docking Model

PDB Description of Crystal Structure
3RVY NavAb voltage-gated sodium channel mutation 1217C
5EKO hNay1.7-VSD4-NayvAb in complex with GX-936
618G Structure of human voltage-gated sodium channel Nay1.7 in complex
with auxiliary beta subunits, huwentoxin-I1V and saxitoxin (Y1755 up)
6J8H Structure of human voltage-gated sodium channel Nay1.7 in complex
with auxiliary beta subunits, huwentoxin-1V and saxitoxin (Y1755 down)
CryoEM structure of Nayv1.7 VSD2 (actived state) in complex with the
6N4Q . o .
gating modifier toxin ProTx2
CryoEM structure of Nayv1.7 VSD2 (deactived state) in complex with the
6N4R . -~ .
gating modifier toxin ProTx2
Cryo-EM structure of a human-cockroach hybrid Nay channel bound to
6NT4 - .
alpha-scorpion toxin AaH2.

PF-05089771 GX-936

Figure 4. Structures of known Nav1.7 inhibitor PF-05089771 and GX-936 sulfonamide

The aim of the preliminary docking results was to build a correlative dataset for the in vitro
inhibition of known Nay1.7 sulfonamide antagonists, a variety of non-selective “caine” drugs,
known Nav1.5 antagonists, and the PTC analogs provided by the client. The docking results
summarized in Figure 5 show the values for CAVOC (cavity filling score) plotted against the
population score (statistical probability score). With these two docking score parameters, we
determined that higher scores correspond to increased inhibition, and those criteria were set for
further virtual screening and development of PTC-3.

Final Report (Contract 01-87479) 4
SwRI Project No. 01.25728 August 31, 2021



5EKO Localized Docking Model Results with Rhodium
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Figure 5. ICA 121431 is a selective inhibitor of Nav1.1 and Nav1.3. GS-458967 (4h) is a
selective inhibitor of Nav1.5. PF-05089771 is a selective inhibitor of Nav1.7. Lidocaine is a
common topical anesthetic (Nav1.7 inhibitor). Numbered compounds are sulfonamides
(Nav1.7 inhibitors). PTC-3 is the compound of most interest.

To develop PTC-3, several generations of molecular scaffolds with structural similarity were
explored. Over 19,000 compounds were generated with StarDrop Nova, which produced the
following general transformations of PTC-3: functional group modification, linker modification,
atom deletion, ring addition, ring deletion, ring modification, and terminal group exchanges. To
manage the large library of compounds related to PTC-3, selection criteria were determined based
on docking scores and physicochemical properties for topical drug-like small molecules. PF-
05089771 is a selective human-Nav1.7 isoform inhibitor (currently in Phase Il clinical trials for
wisdom tooth removal and primary erythromelalgia) that is designed as an orally available
therapeutic. The aim of our virtual screening efforts also focused on compounds that mimic the
physicochemical properties of existing commercially-available and FDA-approved local
anesthetics. These criteria for desirable compounds trended toward moderate cLogP (2-3), lower
topological polar surface areas (< 85 A?), and molecular weights between 350-450 g/mol. The
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general structures for the results of the virtual screen are shown in Figure 96. The summaries of
the down-selected compounds based on favorable screening criteria are shown in Figure 7 and

Figure 8.
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Figure 6. Four different strategies toward drug-likeness were condensed from a screen of
19,000+ compounds from a library generated by StarDrop Nova and characterized by PCP
and docking scores. These general structures are predicted to be Nav1.7 inhibitors.
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Summary of Nav1.7 Docking Model with 5EKO: LogP vs CAVOC
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Figure 7. Compounds that do not score high cavity filling scores (CAVOC) should still be
investigated if they possess desirable PCP. Improvements on PCP of PTC-3 analogs by
creating a focused group of compounds.
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Figure 8. Proposed PTC-3 Derivatives show PCP that more closely resembles currently
available topical anesthetics. The proposed analogs are not as polar (TPSA) or as high in
molecular weight as the previously reported sulfonamides, which were originally designed
for oral bioavailability in mind and are highly potent and selective for Nav1.7 over other
sodium voltage channel human isoforms.
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This task was completed on May 21, 2020 and 25 candidate molecules were identified (Figure 9).
A composite score for each candidate molecule was generated based on the following: 1) high
predicted binding efficacy for Nav1.7 and Nav1.8; 2) low chance for metabolic instability, hERG,
and/or CYP inhibition; and 3) optimum pharmacokinetic properties, such as cLogP. Using the
composite scores, 15 candidate molecules were selected for synthesis in Task 2.
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Figure 9. 25 candidate molecules from virtual screening

Task 2: Synthesis of Anesthetic Candidates

With a small virtual library, we next began to strategize which candidates to make and what
structure activity relationships to explore. An analysis of the virtual library suggested that there
were only two structural motifs represented, which we designated as PTC structural class A and
PTC structural class B (Figure 10). The PTC structural class A encompassed a full 88% of the
structural diversity of the virtual library and was anticipated to be much easier to synthesize, which
would allow for the generation of more analogues to test for activity. Of the PTC structural class
A, 68% of them contained a para-methoxy group pendant to the analide moiety. Using this
structural feature, we further simplified the candidate structures, which would allow for the
structure-activity relationship (SAR) exploration of distal nitrogen and the other phenyl group.
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Figure 10. Structural simplification for efficient SAR exploration and general synthesis of
the abridged pOME analogues

A synthesis for these analogues was devised at SWRI and executed at the Center for Innovative
Drug Discovery (CIDD) (Figure 11). The non-varying fragment 9 was synthesized in bulk by
acylation of aniline 8 with bromoacetyl bromide. Various anilines 10 were then alkylated with
-haloamines to form the varying fragment 11, which were then combined with the non-varying
fragment 9 to generate the analogues. A total of 15 analogues were synthesized by CIDD, dissolved
in DMSO, and sent to Charles River for analysis via patch clamp assay (Figure 12).
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Figure 11. General synthesis of the abridged pOME analogues
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Figure 12. Abridged pOME analogues synthesized by CIDD

Task 3: Patch Clamp Screening

An examination of the in vitro effects of the 15 test articles on ion channels Nay1.5 and Nay1.7
was performed by Charles River in Cleveland, OH. The test articles were analyzed at
concentrations of 1000, 300, 100, 30, 10, 3, 1, 0.3 uM. Lidocaine was included as a positive control
at concentrations of 3000, 1000, 300, 100, 30, 10, 3, and 1 uM. All test and control article solutions
contained 0.3% DMSO. The test article solutions were loaded into a 384-well polypropylene
compound plate using an automated liquid handling system (Integra Assist Plus, Integra) and then
placed in the plate well of SyncroPatch 384PE (SP384PE; Nanion Technologies, Livingston, NJ)
immediately before application of the cells.

ICso values of the channel current inhibition for each test article are provided in Table 2 (Nav1.5)
and Table 3 (Nav1.7). The derivatives seem to inactivate Nay1.5, but less so than Nay1.7 and no
more than lidocaine. These derivatives, however, are significantly less lipophilic than lidocaine
and thus would be predicted to penetrate the bloodstream to a much lesser extent. Most of the
candidates screened had activity against Nayv1.7, with one of them being about 1.6x more potent
than lidocaine (CIDD-0162303). Interestingly, unlike lidocaine, these derivatives show inhibitory
activity independent of the Nav1.7 activation mode, suggesting that it’s binding in an allosteric
site.
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Table 2. 1ICsp Values for Nay1.5 lon Channel Inhibition with Test Compounds and Lidocaine

1Cs0, MM
TA# TAID TP1A TP2A TP25B
1 CIDD-0162290 >1000 >1000 >1000
2 CIDD-0162291 808.5 740.3 692.5
3 CIDD-0162292 207.7 215.7 193.1
4 CIDD-0162293 >1000 >1000 >1000
5 CIDD-0162294 >1000 >1000 >1000
6 CIDD-0162295 >1000 >1000 >1000
7 CIDD-0162296 254.4 235.9 221.6
8 CIDD-0162297 95.1 91.2 72.7
9 CIDD-0162298 249.4 240.3 204.0
10 CIDD-0162299 515.2 449.0 504.5
11 CIDD-0162300 327.2 307.0 259.2
12 CIDD-0162301 265.3 242.5 154.0
13 CIDD-0162302 124.1 96.8 75.9
14 CIDD-0162303 16.6 13.5 9.5
15 CIDD-0162304 >1000 880.4 670.2
PC Lidocaine 453.2 15.8 68.7

TP1A - Tonic Block; TP2A - Inactivated State-Dependent Block
TP25B - Use-Dependent Block

Table 3. ICso Values for Nay1.7 lon Channel Inhibition with Test Compounds and Lidocaine

|C5o, mM
TA# TAID

TP1A TP2A TP25B
1 CIDD-0162290 >1000 >1000 >1000
2 CIDD-0162291 561.4 463.1 490.4
3 CIDD-0162292 164.8 162.1 166.5
4 CIDD-0162293 >1000 >1000 >1000
5 CIDD-0162294 >1000 >1000 >1000
6 CIDD-0162295 >1000 >1000 >1000
7 CIDD-0162296 265.4 231.2 210.5
8 CIDD-0162297 4.7 66.2 4.4
9 CIDD-0162298 272.5 228.6 220.5
10 CIDD-0162299 392.6 315.0 334.3
11 CIDD-0162300 546.4 672.8 625.8
12 CIDD-0162301 302.1 275.3 235.0
13 CIDD-0162302 70.2 77.9 55.4
14 CIDD-0162303 15.0 145 131
15 CIDD-0162304 >1000 >1000 >1000
PC Lidocaine 407.8 23.7 112.7

TP1A - Tonic Block; TP2A - Inactivated State-Dependent Block
TP25B - Use-Dependent Block
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DISCUSSION

Model Validation: Predicting the Structure of Biologically Active Local Anesthetic
Candidates

To validate the predictive capabilities of Rhodium, the PTC-3 derivatives were re-docked to the
crystal structure that we determined were useful for predicting the potency of selective Nav1.7
inhibitors. Two models based on 5SEKO were constructed: 1) the global model that considers the
surface of the entire protein structure including the ion pore channel and the voltage-sensing
domain, and 2) the local model that considers the exact location the co-crystallized ligand GX-936
was reported to be the active site of inhibition of Nay1.7. The results in Figure 13 are significant
(p < 0.05) with a Pearson’s correlation coefficient for this sample size. The non-linear activity cliff
is demonstrated by localization of binding at the voltage sensing domain 1V (VSD4).

Local Docking Model: Population vs loglC50 TP2A
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Figure 13. Derivatives of PTC-3 were locally re-docked to 5SEKO to co-crystal site of GX-
936 in the VSDA4. The population (statistical probability) is plotted against Nav1.7
inhibition (loglCso) of PTC-3 derivatives for test protocol TP2A. The dotted red line is a
visual guide for the eye.

The localized docking was performed with a single conformer of each test article (abridged PTC-3
derivatives) where each conformer represents the lowest-energy conformation calculated with
Balloon (conformer generator program). It is reasonable that the lowest energy conformer is the
most reliable model of a bioactive conformation in vitro compared to other conformers of higher
energy. In Figure 13, the population is a statistical probability score ranging from 0—1, whose
output is the sum of a search optimization algorithm. For our model, the result of the optimization
algorithm is obtained for a localized grid space, i.e. desired binding site, and the population score
is plotted against in vitro Nav1.7 inhibition expressed in loglCso of the micromolar (uUM) inhibition
(I1Cx0) values.
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For a meaningful predictive model at this stage, R? values can range from 0.2-0.6. Values of R?
greater than 0.8 are the upper limit for assessing quantitative structure-activity relationships
(QSAR) models and values less than 0.2 are increasingly insignificant. It is important to note that
outliers should not be dismissed on the basis of not being significant. The plots in Figure 13 assume
that the mechanism of action (MOA) is within the voltage-sensing domain IV (VSD4), though
further analysis suggests the possibility of competitive inhibition at an allosteric site. This would
result in the activity cliffs observed for the abridged chemical series of PTC-3. The activity cliff
appears to be connected to pose-localization score (i.e. the population score).
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Figure 14. Overlay of CIDD-0162303 (green) and PF-05196233 (magenta; GX-936) from a
local docking model with 5SEKO (orange).

Concomitantly, our drug design strategy and synthetic chemistry efforts produced an abridged
compound that mimics the pose of PF-05196233 at the VSD4 binding site, shown in Figure 14.
Through the lens of the structure activity relationship (SAR), this design strategy provides a
template for further drug-like development of local anesthetics that inhibit Nay1.7 at the desired
binding site or a novel active site.

Development for drug-like compounds with oral bioavailability and oral administration is well
understood. Lipophilicity (logP) and topological polar surface area (TPSA) are physicochemical
properties (PCP) that guide the development process for discovering drug-like compounds. To
demonstrate the chemical space of the abridged chemical series, Figure 15 shows two PCP
parameters plotted against the in vitro inhibition of Nayv1.7 from patch clamp assay data.
Commercially-available and FDA-approved topical local anesthetics that inhibit Nav1.7 were
studied. We hypothesized that by mimicking the PCP’s of the known Nayv1.7 inhibitors, we can
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discover a biologically-active topical local anesthetic that is a subtype selective antagonist of
Nav1.7 as a candidate for further development.

In Figure 15, the regions shaded in blue are the targeted PCP-space that are the most similar to
known Nav1.7 inhibitors. In Figure 15A, CIDD-0162303 and CIDD-0162302 do not have the
desired lipophilicity. The SAR and QSAR of CIDD-0162303 and CIDD-0162302 warrant further
investigation for tuning the lipophilicity of the aliphatic amine substituent. In contrast, in Figure
15B, the TPSA for most of the abridged compounds is tolerated and falls within the desired TPSA.
The aniline and methoxyphenyl-N-acetamide moieties also serve as valuable chemical space left
to explore in tuning PCP and biological activities.

A) logP vs. logIC50 TP2A B) TPSA vs. logIC50 TP2A
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Figure 15. A) LogP vs. loglC50 of test protocol 2A (TP2A); B) TPSA vs. loglC50 of test
protocol 2A (TP2A). The shaded blue regions are the desirable PCP ranges of our drug
development program.

Structure-Activity Relationship (SAR) Analysis

In addition to an analysis of the virtual model, we also analyzed the compounds using a more
traditional medicinal chemistry approach, namely the analysis of a homologous series (Figure 16).
Limiting the modifications to only one portion of the molecule not only made the synthesis
simpler, but also ensured that a series of compounds were generated which differed by only a
single functional group. Looking at the collection of molecules, we can begin to see trends as to
what structural modifications enhance or diminish binding, which can add an additional layer of
design strategy for the elaboration of a lead compound. The most basic generalized template of the
CIDD compounds is CIDD 0162290, which proved to be inactive. Compared to CIDD 0162290,
CIDD 0162303 and CIDD 0162302 are much more active, suggesting that activity is very sensitive
to the substituent off of the aliphatic nitrogen. Counterintuitively, however, removing methyl
groups or adding alkyl bulk increase the activity, something that is thus far unexplained by the
virtual model. Addition of an electron withdrawing group to the phenyl ring adds potency (CIDD
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0162291) and additional withdrawing groups further add potency as seen with CIDD 0162292 and
CIDD 0162297 vs. CIDD 0162290. Compared to the N-Alkyl effect, which is idiosyncratic, this
effect seems general and additive.

\N/

oM
O™
N
N cl CIDD-0162292

Cl
OM 215 mM
H o e m

©/N T SN SN H
OMe
&
T N

CIDD-0162303

13 mM % ©/N N — N\)J\T
|
CIDD-0162291
Cl

f CIDD-0162290

NH

2 >1000 mM 740mM
H o OMe ﬂ

N /©/ SN

| \ o c
CIDD-0162302 N

|
C CIDD-0162297

3 91 mM

Figure 16. SAR analysis via homologous series.

In addition to potency in binding to Nav1.7, one of the other goals was improving on the selectivity
of binding with respect to Nav1.5, which is responsible for cardiotoxicity. To gain insight into the
selectivity, the activity of the CIDD analogues and lidocaine toward Nay1.7 was plotted against
the activity to Nav1.5 for the Tonic Block (TP1A, closed inactive), Inactivated State-Dependent
Block (TP2A, open active) and the Use-Dependent Block (TP25B) (Figure 17). Lidocaine is more
selective for Nay1.5 under TP2A and TP25B, but shows higher affinity for Nay1.7 under TP1A
protocols, which is consistent with its reports of cardiotoxicity at high levels through this
interaction. Two of the top compounds, CIDD 0162297 and CIDD 0162302, appear to be more
selective for Nav1.7 vs Nav1.5 across all activation modes. The most potent compound, CIDD
0162303, shows a higher affinity for Nay1.5 for TP2A and TP25B, but a preference for Nav1.7
under the TP1A protocol.
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Nav 1.7 Vs 1.5 Selectivity

CIDD-0162302

CIDD-0162291
CIDD-0162304

CIDR-0162291
CIDD-0162299

CIDD-0162299 CIDD-0162304 9 10
CiDD-0162291 ° 9
CIDD-0162296
CIDD-0162299 .
CIDD-geass o) % . CIDD-0162304
CIDD-0162292 Lidocaine - eCIDD—0162300
CIDD-0162292 ‘9_.«‘0

CIDD-0162300

s CIDD-0162297 CIDD-0162292
= CIDD-0162300
> CIDD-0162302 °
g » CIDD-0162301
E CIDD-0162297 ? CIDD-0162298 IDD.0162256
ut CIDD-0162302 CIDD-0162298
3 0% CIDD-0162297 Lidocaine CIDD-0162301 — CIDD-0162301
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CIDD-0162296
CIDD-0162303
. Lidocaine
Q. ° ® TPI1A
% ® TP2A
CIDD-0162303
CIDD-0162303 TP25B
0.05
10 100 1000

Nav 1.7 Affinity (uM)

Figure 17. Plot of Nav1.7 activity vs Nav1.5 activity. The dotted line denotes equal affinity
to both Nav1.7 and Nav1.5. Compounds Under the line are more selective for Nav1.5 and
compounds over the line are more selective for Nav1.7.

SUMMARY AND FUTURE DIRECTIONS

A potent and selective sodium channel inhibitor has been discovered by virtual screening of over
19,000 compounds using the Rhodium docking model software and data extracted from the
literature. Our drug development platform was guided by physicochemical properties of
FDA-approved compounds for topical local anesthetics known to target Nay1.7. Using this virtual
model, SWRI was able to design two novel scaffolds (PTC structural class A and PTC structural
class B) in silico. PTC structural class A was chosen to synthesize an abridged series to validate
both the in silico design principles and generate preliminary data to confirm activity. This
15-member library was screened against Nayv1.7 and Nayv1.5 for activity with lidocaine as a
reference compound. All of the compounds tested indicated binding independent of activation
mode, suggesting that they were binding at an allosteric site, which would be expected since the
voltage sensing domain was used as the design constraint. Additionally, most of the compounds
tested were more selective for Nav1.7 vs. Nav1.5. Two of the more potent compounds (CIDD
0162297 and CIDD 0162302) had activities of 66 and 78 uM (TP2A) against Nav1.7 respectively
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and were also more selective, but are less potent than lidocaine (24 uM) (Figure 18). The most
potent compound, CIDD 0162303, had an activity of 14 uM, making it 1.7X more potent than
lidocaine. This derivative’s selectivity, however, was higher for Nay1.5, though to a lesser extent
than lidocaine. The abridged series also gave some preliminary insight as to the structure activity
relationship. Electron withdrawing groups provided an enhancement of activity while maintaining
or even enhancing selectivity. This effect seemed to be generalizable and additive. The group that
seemed to have the greatest impact to selectivity and potency, however, is the alkylgroups on the
nitrogen atom. Yet, caution must be applied since both the addition and subtraction of alkyl groups
at this position enhanced potency and greatly affected selectivity in ways that cannot be explained
at this point. Taken together, two compounds emerge as lead candidates for PTC innovations, each
with their own pros and cons: CIDD 0162302 and CIDD 0162303. CIDD 0162302 is less potent
than lidocaine and lower than the desired clogP range (2-3) for topical anesthetics, indicating that
it may have less penetration. However, it is much more selective for Nay1.7 and is well within the
TPSA range. CIDD 0162303 is more potent than lidocaine and above the desired clogP range (2-3)
for topical anesthetics, indicating it would have more penetration. This compounds, however,
shows a higher selectivity for Nayv1.5, though less so than lidocaine.

R»]\N,R»]

H o OMe
QNJLT/@

Rs

R; = H; Increace in Potency, Increace in Selectivity
R1 = C3Hg; Increace in Potency, Decreace in Selectivity
R, = EWG,; Increace in Potency, Increace in Selectivity

Lead Compound 1: Lead Compound 2:
Pros: Pros:
Less lipophillic than Lidocaine More potent than Lidocaine
NH More selective than Lidocaine N

N

ON/©/OM8 H\)OJ\T@/OMG

o '
CIDD-0162302 CIDD-0162303
78 nM 13 nM
Cons: Cons:
Less potent than Lidocaine More lipophillic than Lidocaine

Equal to less selective than Lidocaine

Figure 18. Summary of CIDD SAR and pros and cons of lead candidate: CIDD-0162302
and CIDD-0162303.
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Though SwRI was able to provide PTC Innovations with novel promising topical anesthetic
compounds with potencies already comparable to the current standard of care, lidocaine, this is
still a relatively early point in the drug development process. The in vitro assay suggests that most
compounds bind Nav1.7 independent of conformation, but whether this actually translates to the
desired phenotypic response of anesthesia is unknown. Additionally, while Nay1.5 was used as an
off target in the screen, the effect of these compounds on other sodium channels or other off-target
effects has not been evaluated and the anesthetic effect of a likely allosteric modulator is difficult
to predict. As such, SWRI stresses that CIDD-0162302 and CIDD-0162303 are lead compounds:
promising compounds that may serve as starting points of optimization for the development of a
new drug candidate. SWRI recommends that the first step in advancing these compounds would be
to synthesize enough of CIDD-0162303 to test in an animal model to validate anesthetic activity.
Once this has been confirmed, there is ample room for improvement that can be explored for these
compounds: only half of the molecule was explored with respect to structure-activity relationships.
This unexplored portion of the molecule will be vital to further hone activity, toxicity, and
pharmokinetics to produce the desired drug candidate.
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SM2020-117-017

Sample Name:

8M2021-1203-61
Data Collected on:

400MR .McHardy.Lab-vnmrs400
Archive directory:

Sample directory:
Fidrile: PROTON

Pulss Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Temp. 25.0 ¢ / 298.1 K
Cperator: leo

Relax. delay 1.000 sec

Pulse 45.0 degzrees

Acg. time 2.556 sec

Width €410.3 Hz

4 repetitions

OBSERVE Hi, 399.8088551 MH=
DATA PROCESSING

FT size 32768
Total time 0 min 14 sec

Agilent Technologies

Lyt L
2.0@.09
2.33 3.15

Wy
2.241.946.18
3.05.92.90



Instrument:McHardy Sequence:28_Apr_2021 15_09

Page 1 of 1

Injection Details

Injection Name:
Vial Number:

Injection Type:
Calibration Level:
Instrument Method:

Peak Analysis
127-61 Run Time (min):  2.00
R:AG Injection Volume: 5.00
Unknown

1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8uM, 2.1x50

Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: 28/Apri21 15:23 Sample Weight.  1.0000
lMass Spectrum
120 . PApex Peak #1 Scan: #331 AV: 0.78 - 0.80 min (9) NL: 3.25E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
1| %
100] 342 4
75
504
25_: 34p3.4
05 l 1
o] m/z
-20 - I T T T T T T T T 1
C 0 200 400 500 800 1,000 1,250
Chromatogram- P
3500 - & 28_Apr_2021 15_08 #6 [manually integrated] 127-61 UV-VIS 2 WVL:254 nm---
073 mAU (1 -0.795
3,000 1
2,000+
1,000 -
O-- ___.__/'\/\.__ ‘ -
J mimn
_500-| LN I R S L A T T T T T ™
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2700
No. 5 Peak Name| Retention Time Area Height Relative Area Relative Height
L : min . mAU*min - ~mAU - | % <o s % o
1 0.785 342.499 | 3051.994 100.00 100.00 -
Total: 342.499 3051.984 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (c) Dionex
Version 7.2.10.23925



- Agilent Technologies

Sample Name:
sM2021-127~55
Datz Collected on:
400MR .McHardy.Lab-vamrs400
Archive directory:
/home/lec/vnmxsys/data
Sample directory:
SM2020-125-120v2_20210428_01
FidFile: PROTON

Pulze Sequence: PROTON (s2pul)
Solvent: dmso
bData collected on: May 35 2021

Temp. 25.0 C / 208.1 X
Operator: leo

Raelax. delay 1.000 sec

Pulse 45.0 degrees

Aoeg. time 2,556 sec

width 6410.3 H=z

4 repetitions
OBSERVE H1l, 399.8098554 MHz
DATA PROCESSING

FT size 32758
Total time 0 min 14 sec

14 12 10 8 6 4 2 0 ppm
P Yoy
2.18.081.07 2.08.056.51

1.321.30 1.00 3.28.33.23



Instrument:McHardy Sequence:05_May_2021 13_27

Page 1 of i

injection Details

Infection Name:
Vial Number:
Injection Type:
Calibration Level:

Peak Analysis
127-55 Run Time (min):  2.00
R:A3 Injection Volume: 10.00
Unknown

Insfrument Method: 1.8uM_column_Tidwell_1.5_min_run4_agilent_zorbax1.8uM, 2.1x50
Frocessing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Dalte/Time. 05/Mayi21 13:33 Sample Weighf:  1.0000
[Mass Spectrum
120 APEX Peak #1 Scan: #2343 AV: 0.83 - 0.85 min (9) NL; 2.69E+007 + ¢ ESl sid=15.00 Fuil ms [70.000-1250.000]
1%
100 _ 376.4
754
50
] 378.4
254 a7f.4
o] \ .
. miz
-20 - r 1 1 1 ] T [} K 1 1
0 200 400 800 800 1,000 1,250
Chromatogram
4 500 %] 05_May_2021 13_27 #3 [manually integrated] 127-55 UV_VIS_2 WVL:254 nm
T mAU 11 - 0.842
3,750 ]
2,500
0-: 1 min
-500 - I T T T T T T T T T T T T T T T T T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 0.842 450.896 | 3821.372 100.00 100.00
Total: 450.896  3821.372 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (c) Dionex
Version 7.2.10.23925



SM2020-117-017

- Agilent Technologies

Sample Name:

SM2021-129%-73
Data Collected on:

400MR . McHardy . Lab-vomrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Saguence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Tamp. 25.0 C / 2598.1 K
Operator: leo

Ralax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6419.3 Hz

4 repetitions

OBSERVE Hi, 359.8098554 MH=z
DATA PROCESSING

' size 32768

Total time 0 min 14 sec

| O T luﬂh 1

YRy W Wy
2.611.07 0.51 2.88.08.04
2.450.9% 1.72.736.29



Instrument:McHardy Sequence:28_Apr_2021 15_09

Page 1 of 1

Peak Analysis
Injection Details
Injection Name: 127-73 Run Time (min):  2.00
Vial Number: R:A5 injection Volume: 5.00
Infection Type: Unknown
Calibration Level:
Instrument Method: 1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8ulM, 2.1x50
Processing Method: McHardy Mass Check Dilufion Factor:  1.0000
Injection Date/Time:. 28/Apri21 15:20 Sample Weight.  1.0000
|Mass Spectrum
120 [ipex Peak #1 Scan: #373 AV: 0.80 - 0.92 min (9) NL: 2.25E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
1| %
100 410.3
75
] 41p.4
50
254 41)1.4
0 R
] miz
-20- r T T Y T =T T T T T T T )
0 200 400 600 800 1,000 1,250
Chromatogram
3 28_Apr_2021 15_09 #5 [manually integrated] 127-73 UV_VIS_2 WVL:254 nm
2,500 -
| mAU 11-0.917
2,000 -
1,000 4
. min
-5OO_|*1---|----|‘--‘1' T T T T 1
0.00 0.25 0.50 0,75 1.00 1.25 1.50 1.75 2.00
Table L _
No. Peak Name| Retention Time Area Height Relative Area Relative Height
: o s min_- mAU*min mAU % %
1 : 0.917 258.901 | 2237.188 100.00 100.00
Total: 258.901 2237.188 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (c) Dionex
Version 7.2.10.23925



SM2020-117-017
- Agilent Technologies

Sample Nama:

SM2021—12q-74
Data Collected on:

400MR .McHardy.Lab-vnmxrs4 00
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Temp. 25.0 C /7 298.1 K
Cperator: lec

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 sec

width 6410.3 Hz

4 repetitions
OBSERVE H1l, 359.8098551 MH=
DATA PROCESSING

FT size 32768

Total time 0 min 14 sec

L |l ,

14 12 10 8 6 4 2 0 Ppm
ot Wy
1.972.41 1.92.66 6.42

2.0682.24 5.91.803.00



Instrument:McHardy Sequenhce:28_Apr_2021 15_09

Page 1%

Peak Analysis

Injection Details

{njection Name:
Vial Number:
Injection Type:
Calibration Level:
Instrument Method:

127-74
R:A4
Unknown

Run Time (min):
Injection Volume. 5.00

2.00

1.8uM_column_Tidwell_1.5_min_rund_agilent zorbax1.8uM, 2.1x50

Processing Method: McHardy Mass Check Dilution Factor: 1.0000
Injection Date/Time: 28/Apri21 15:18 Sample Weight.  1.0000
| Mass Spectrum
190 Apex Peak #1 Scan: #345 AV: 0.82 - 0.84 min (9) NL: 3.37E+007 + ¢ ESI sig=15.00 Full ms [70.000-1250.000]
11 %
100 372.4
754
50
05 ] 37p.5
0 .
] m/z
-20 N r 1 1 1 T T U I T T
0 200 400 800 800 1,000 1,250
Chromatogram
3 28_Apr_2021 15_08 #4 [manually integrated] 127-74 UV_VIS_2 WVL:254 nm
3,000 11-0.832
4| mAU e
2,000
1,000 -
oS T . ,
1 min
-500 B I T T ] M T T T T N T T T 1 T ]
0.00 0.25 0.50 0,75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 0.832 327.318 i 2724 303 100.60 100.00
Total: 327.318 2724.303 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon {c) Dionex
Version 7.2.10.23925



Agilent Technologies

Sample Name:
SM2021-127-91
Data Collected on:
400MR .McHardy . Lab=vnmrs400
Archive directoxry:
fhoma/les/vamrsya/data
sample directory:
SM2020-125-120v2_20210428_01
FidFile: PROTON

Pulse Sequence: PROTON (a2pul)
Solvent: dmso
Data eollected oni: May 5 2021

Temp. 25.0 C¢ / 2588.1 K
Operator: leoc

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 2.556 sec

Width 6410.3 Hz

4 repetitions

OBSERVE H1, 399.8098554 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 14 sec

|
14 12 10 8 6 4 2 0 ppm

W oy gy
2.00 2.13 1.825.075.90

2.071.98 2.882.58.07



Instrument:McHardy Sequence:05_May_2021 13_27

Page 1 of 1

Peak Analysis

Injection Details

Injection Name:
Vial Number:
Injection Type:
Calibration Level:

127-91
R:A1
Unknown

Run Time (min):

2.00

Injection Volume: 10.00

instrument Method: 1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time. 05/May/21 13:27 Sample Weight.  1.0000
Mass Spectrum
120 - PApex Peak #1 Scan: #333 AV: 0.79 - 0.81 min (9) NL: 5 19E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.00C]
1l %
100 372.4
75
501
254 37B.5
04
1 m/z
‘20 - I 1 T i 1] T ] T T 1
0 200 400 800 800 1,000 1,250
Chromatogram
4.000 3 05_May_2021 13_27 #1 [manually integrated] 127-91 UV_VIS_2 WVL:254 nm
T mAu (1 -0.797
2,500
1,250
0] ! min
"500_|--=-|- T T T T 1 T 1 | T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU min mAU % %
1 0.797 287.976 | 3380.070 100.00 100.00
Total: 287.976  3390.070 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon {c) Dionex
Version 7.2.10.23925



SM2020-117-017

Sample Name:

5M2021-123-75
Data Collected on:

400MR .McHardy . Lab-vnmz5400
Archive directory:

Sample directory:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Temp., 25.0 C / 298.1 X
Operator: leo

Relax, delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 H=z

4 repetitions
OBSERVE Hl, 39%2.8098551 Mz
DATA PROCESSING

¥T size 32768
Total time 0 min 14 sec

v

- Agilent Technologies

P o
2.00
4.71

[
2.04

Wk gy
2.9B.03.19
1.8R.146.28

3.

18



Instrument:McHardy Sequence:28_Apr_2021 15_09 Page 1 of 1

Peak Analysis
Injection Details
Injection Name: 127-75 Run Time (min):  2.00
Vial Number: R:A2 Injection Volume: 5.00
Injection Type: Unknown
Calibration Level:
Instrument Method: 1.8uM_column_Tidwell_1.5_min_run4_agilent_zorbax1.8ui, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor: 10000
Injection Date/Time: 28/Apri21 15:12 Sample Weight:  1.0000
Mass Spectrum
100 . Apex Peak #1 Scan: #347 AV: 0.84 - 0.86 min (9) NL: 3.87E+007 + ¢ ESl sid=15.00 Full ms [70.000-1250.000]
1| %
100 366.4
754
50
25_: 35f7.5
0 1
] miz
20~ | T T T ¥ T ¥ T T ¥ T T 4 T T T T T T T T T T T ]
4] 200 400 800 800 1,000 1,250
Chromatogram
71 28_Apr_2021 15_09 #2 [manually integrated] 127-75 UV_VIS_2 WVL:254 nm
1,200 11-0.852
4} mAU e
1,000
500
0_- . - I .
] min
_200_1""1""1""I""l“"l""l""l""I
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 0.852 126.014 | 1070.704 100.00 100.00
Total: 126.014 1070.704 100.00 100.00

Chromeleon (c) Dionex
McHardy Mass Report/Peak Analysis Version 7.2.10.23925



SM2020-117-017
- Agilent Technologies

Sample Name:
5M2021-1 83
Data Collected on:
400MR.MceHardy . Lab-vomrg400
Archive directory:

Sample directoxy:
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Pemp. 25.0 C / 298.1 K
Operatoxr: lec

Relax. delay 1.000 sec

Pulsa 45.0 degreas

Acg. time 2.556 sec

Width 6410.3 Hz

4 repaetitions
OBSERVE Hl, 399.8098554 MHz
DATA PROCESSING

PT size 32768

Total time 0 min 14 sec

| PR R, SN I\ L_del l \
IiIII|Ii||||i|i]i||i|i||||1liI]li]l|l|:lllll|]llilllliI|IIII|IIiI]IiIIIIIII|

14 12 10 8 6 4 2 0 ppm

ook S L B R 4
2.22.44  1.00 3.23.08.14
1.17 1.16 1.96..806.36




Instrument:McHardy Sequence:28_Apr_2021 15_09 Page 1 of 1

Peak Analysis

Injection Details ‘

Injection Name: 127-83 Run Time (min).  2.00
Vial Number: R:A1 injection Volume: 5.00
Injection Type: Unknown

Calibration Level:

instrument Method: 1.8uM _column_Tidwell 1.5 _min_rund_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: - 28/Apri21 15:10 Sample Weight.  1.0000

|Mass Spectrum

120 /Apex Peak #1 Scan: #381 AV: 0.93 - 0.95 min (@) NL: 4.71E+0C7 + ¢ ESl sid=15.00 Full ms [70.000-1250.000]
1 %
100

426.4
754
50

] 427 4
254

0] . 1

iz

-20 _- T T T
0 200 400 600 800 1,000 " 4,250

fChromatogram

.y 000 3] 28_Apr_2021 15_09 #1 [manually integrated} 127-83 UV_VIS_2 WVL:254 nm

] mAU 11-0.938

1,000 4

min
-200-i L S B [ L A R R I R S 1 T F L U L L A LR [ L N R
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Table

No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAL % %

1 0.938 233.225 | 1801.625 100.00 100.00
Total: 233.225 1801.625 100.00 100.00

Chromeleon (¢) Dionex
McHardy Mass Report/Peak Analysis Version 7.2.10.23925



SM2020-117-017
- Agilent Technologies

Sample Name:

SMZOZ.‘.L-:L?q,EB
Data Collected on:

400MR . McHarxdy . Lab-vamrs400
Archive directory:

Sample directory:
FidFile: PROTON

Pulge Sequencae: PROTON (s2pul}
Solvent: dmso
Data collected on: Apr 28 2021

Temp. 25.0 C / 288.1 K
Operator: leo

Ralax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 seco

width 6410.3 Hz

4 repetitions

OBSERVE H1l, 399.8098554 MH=z
DATA PROCESSING

FT size 3276%

Total time 0 min 14 sec

LR S Yoy oy
1.0®2.51 1.00 3.22.125.18
2.041.05 1.911.806.53



Instrument:McHardy Sequence:30_Apr_2021 14_27 Page 1 of 1

Peak Analysis

Injection Details

Injection Name: 127-63 Run Time (min).  2.00
Vial Number: R:A6 Injection Volume: 5.00
Injection Type: Unknown

Calibration Level:

Instrument Method: 1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time. 30/Apri21 14:41 Sample Weight.  1.0000

|Mass Spectrum

120 Apex Peak #1 Scan: #387 AV: 0.92 - 0.94 min (9) NL: 2.99E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
1| %
1001

444.4
754
501

] 445 4
25 44k 5

0.- .. . k L

mfz

B | e ————————
0 200 400 600 800 1,000 1,250

Chromatogram

21 30_Apr_2021 14_27 #6 [manually integrated)] 127-63 UV_VIS_2 WVL:254 nm
mAU i1 -0.937

3,500 4
3,000

2,000 4

1,000

-500 :I T L e B S R AL L L B R L A R L L N S L R — v T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

min

Table

No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mALU % %

1 0.937 452 016 | 2997.541 100.00 100.00
Total: 452.016  2997.541 100.00 100.00

Chromeleon (c) Dionex
McHardy Mass Report/Peak Analysis Version 7.2.10.23925



SM2020-117-017
- Agilent Technologies

Sample Nama:

SM2021-123F-76
Data Collected on:

400MR .McHardy . Lab-—vamra400
Archive directory:

Sample directorys:
Fidrile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Temp. 25.0 C / 298.1 X
Operator: leo

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 2.556 sec

Width 6410.3 Hz

4 repetitions

OBSERVE H1, 399.B098551 M=z
DATA PROCESSING

FT size 32768

Total time ¢ min 14 sec

14 12 10 8 6 4 2 0 ppm
R oWy Ry
2.800.98 1.99.50 631310

3.15.00 4.14312.28



Instrument:McHardy Sequence:30_Apr_2021 14_27

Page 1 of 1

Peak Analysis

Injection Details

Injection Name:
Vial Number:
Injection Type:

Calibration Level:

127-76
R:A1
Unknown

Run Time (min):
Injection Volume: 5.00

2.00

Instrument Method: 1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: 30/Apri21 14:28 Sample Weight:  1.0000
| Mass Spectrum
120 . Apex Peak #1 Scan: #375 AV: 0.91 - 0.83 min () NL: 1.85E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
1| %
100 410.3
] 41p.3
75
50
25] 41).4
0
] miz
-20 N ] T I T 1 v T T T 1
0 200 400 600 800 1,000 1,250
Chromatogram
3 30_Apr_2021 14_27 #1 [manually integrated)] 127-76 UV_VIS_2 WVL:254 nm
1,600 ~
-l mAU 11 -0.920
1,000
500
0 ,/\’\ min
“200 B | v T T T L] T 1 T 1 T T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name{ Retention Time Area Height Reiative Area Relafive Height
min mAU*min mAU % %
1 0.920 171.304 | 1417.787 100.00 100.00
Total: 171.304 1417.787 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (c) Dionex
Version 7.2.10.23925



SM2020-1%7-017

Sample Name:

SM2021-123-65
Data Collected on:

400MR .M¢Hardy . Lab-viimra400
Arxrchive directoxy:

Sample directory:
FidFilae: PROTON

Pulse Seguence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 28 2021

Temp. 25.0 C / 298.1 K
Operator: leo

Relax. delay 1.000 sec

Pulsae 45.0 degrees

Acg. time 2.556 sec

Width £410.3 Hz

4 repetitions .
OBSERVE Hl, 3995.8099302 mHz
DATA PROCESSING

FT gize 32768

Total time 0 min 14 sec

- Agilent Technologies

L e
1.92.011.00
1.150.98

LA
2.82.45.04
1.821.996.17



Instrument:McHardy Sequence:30_Apr_2021 14_27 Page 1 of 1

injection Type:
Calibration Level:

Peak Analysis
Injection Details
Injection Name: 127-65 Run Time (min): 200
Vial Number: R:A4 Injection Volume: 5.00

Unknown

Insfrument Method: 1.8uM_column_Tidwell_1.5_min_rund_agilent zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Facfor:  1.9000
Injection Date/Time: 30/Apri21 14:36 Sample Weight:  1.0000
Mass Spactrum
120 APex Peak #1 Scan: #361 AV: 0.86 - 0.88 min (9) NL: 3.77E+007 + ¢ ESI sid=15.0¢ Full ms [70.000-1250.000]
1| %
100 394.3
75
50
39p.4
254 39p.4
]
0-
] mfz
-20! - = —————— - — — —
0 200 400 600 300 1,000 1,250
Chromatogram
1600 % 30_Apr_2021 14_27 #4 [manually integrated)] 127-65 UV_VIS_2 WVL:254 nm
" 4| mAU 11-0.873
1,000 4
500 -
04 N\ ' min
‘ZOO—I L L S T T T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Refention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 0.873 180.581 1366.429 100.00 100.00
Total: 180.581  1366.429 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeieon (c) Dionex
Version 7.2.10.23925



Sample Name:
SM2021-127-77
Data Collected on:
400MR , MceHardy . labh-vnmrs400
Archive directory:
/home/lec/vamrsys/data
Sample directory:
SM2020-125-120v2_20210428_01
FidFile: PROTON

Pulse Sequence: PROTON (s2pul}
Selvent: dmso
Data collected on: Apr 30 2021

Temp. 25.0 € / 298.1 K
Operator: leo

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 sec

width 6410.3 Hz

4 repetitions
OBSERVE H1l, 395.8098551 rH=
DATA PROCESSING
FT size 32768

Total time O min 14 sec

- Agilent Technologies

Y
2.00 2.07
3.37

L
3.05613.18
1.82.116.76



Instrument:McHardy Seguence:30_Apr_2021 14_27 Page 1 of 1

Peak Analysis
Injection Details
Injection Name: 127-77 Run Time (min):  2.00
Viaf Number: R:A5 Injection Volume: 5.00
infection Type: Unknown
Calibration Level:
Insfrument Method: 1.8uM_column_Tidweli_1.5_min_run4_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: 30/Apri21 14:38 Sample Weight.  1.0000
Mass Spectrum
120 Apex Peak #1 Scan: #355 AV: 0.86 - 0.88 min (9) NL: 2.77E+G07 + ¢ ESEsid=15.00 Full ms [70.000-1250.000]
1 %
100 '; 384 .4
754
50
] 398.4
25
0 N
] miz
-20- [ T T v T T T T T T T T T T T ¥ T T T T 3 T T T T 1
0 200 400 600 300 1,000 1,250
Chromatogram
3 30_Apr_2021 14_27 #5 [manually integrated)] 127-77 UV_VIS_2 WVL:254 nm
1.000 11 - 0.870
1l mAU T
500 -
E min
_1 00 B I T T T ! 3 ! T T T 1 ¥ * T T ] T 1 A T T T T 1 M T T T ' v 1 T T T T ] ¥ v W T T
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAU % %
1 0.870 85.506 886.478 100.00 100.00
Total: 85.506 886.478 100.00 160.00

Chromeleon {c) Dionex
McHardy Mass Report/Peak Analysis Version 7.2.10.23925



Sample Name:
sM2021-127-78
Data Collected on:
400MR.McHardy.Lab-vamr=s400
Archive directory:
/home/leo/vnmrsys/data
Samplea diractory:
SM2020-~125-120v2_20210428_01
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 30 2021

Tamp. 25.0 C / 288.1 K
Operator: leo

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

width 6410.3 Hz

4 repetitions

OBSERVE H1l, 399.8098B551 MHxz
DATA PROCESSING

FT size 32768
Total time 0 min 14 sec

Agilent Technologies

L
1.752.4599
2.001.04

o
2.3483.23
1.4R.056.44



Instrument:McHardy Sequence:30_Apr_2021 14_27

Page 1 of 1

Peak Analysis

Injection Details

Injection Name:
Vial Number:
Injection Type:
Calibration Level.
Instrument Method:

127-78
R:A7
Unknown

Run Time (min):

2.00

Injection Volume: 5.00

1.8uM_column_Tidwell_1.5_min_rund_agilent_zorbax1.8uM, 2.1x50

Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: 30/Apri21 14:44 Sample Weight.  1.0000
lMass Spectrum
120 . PApex Peak #1 Scan: #359 AV: 0.87 - 0.89 min (9) NL: 4.99E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000}
1| %
100 _: 410.4
754
50
25 4115
0
] miz
-20 - I ] L 1 T ' T 1 T 1
0 200 400 800 800 1,000 1,250
[Chromatogram
% 30_Apr_2021 14_27 #7 [manually integrated) 127-78 UV_VIS_2 WVL:254 nm
800~
A mau i1 - 0.883
500
250
0 I min
_1 00 N | T T T T T T T T T T T ¥ T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
min mAU*min mAl % %
1 0.883 60.068 668.292 100.00 100.00
Total: 60.068 668.292 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (c) Dionex
Version 7.2.10.23925



Agilent Technologies

Sample Name:
SM2021-127-86
Data Collected on:
400MR .McHardy. Lhab-vomrs400
Archive directory:
fhome/lec/vnmrsys/data
Sample directory:
SM2020-125-120v2_20210428_01
FidFile: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: dmso
Data collected on: May 5 2021

Temp. 25.0 C / 298.1 K
Operator: leo

Relax., delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 H=z

4 repetitions
OBSERVE H1l, 399.8098554 MHz
DATA PROCESSING
FT size 32768

Total time 0 min 14 sec

L W
2.02.64 2.46 4.63.56
2.05 1,93 5.84 2.86



Instrument:McHardy Sequence:05_May_2021 13_27 Page 1 of i

Peak Analysis

Injection Details

Injection Name: 127-86 Run Time (min):  2.00
Vial Number: R:A2 Injection Volume: 10.00
Injection Type: Unknown

Calibration Level:

Instrument Method: 1.8uM_column_Tidwell_1.5 _min_run4_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution fFactor:  1.0000
injection Date/Time: 05/May/21 13:30 Sample Weight:  1.0000

Mass Spectrum

Apex Peak #1 Scan: #327 AV: 0.78 - 0.8C min (8} NL: 4.533E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
%

a

[Re]

o
1

100 314.4

-
[42]

Ldit 1 bt bt 1rsy

4]
=]
sl

[
(4]
1

miz

s . 200 . 40 80 s 100 1280

Chromatogram

3 05_May_2021 13_27 #2 [manually integrated] 127-86 UV_VIS_ 2 WVL:254 nm
mAU 11-0.790

4,500
3.750

2,500 -}

1,250-:

0] ) i
—500_ r T T ¥ L) " 4 T T ¥ T 4 N N T ¥ " i L] T ¥ 4 T 1 b T T T L) ¥ 4 i T T ¥ T M i
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Table

No. Peak Name | Reiention Time Area Height Relative Area Relative Height
min mAU*min mAlU % %

1 0.790 445.642 | 3854.108 100.00 100.00
Total: 445.642 3854.108 100.00 100.00

Chromeleon (c) Dionex
McHardy Mass Report/Peak Analysis Version 7.2.10.23925



Sample Names:
SM2021-~-127-84
Data Collected on:
400MR . McHardy . Lab=-vnmrs400
Archive diractory:
fhome/leo/vamrsys/data
sample directory:
SM2020-125-120v2_20210428_01
FidFile: PROTON

Pulse Seguence: PROTON (s2pul)
Solvent: dmso
Data collected on: Apr 30 2021

Temp. 25.0 ¢ /7 298.1 K
Operator: leo

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

4 repetitions
OBSERVE H1, 39%9.8098551 MHz
DATA PROCESSING
FT size 32768

Total time 0 min 14 sec

Agilent Technologies

Lo
2.02.02 1.98
2.21 1.22



instrument:McHardy Sequence:30_Apr_2021 14_27

Page 1 of 1

Injection Details

injection Name:
Vial Number:
injection Type:
Calibration Level:

Peak Analysis
127-84 , Run Time (min).  2.00
R:A3 Injection Volume: 5.00
Unknown

Instrument Method: 1.8uM_column_Tidwell_1.5_min_run4_agilent_zorbax1.8uM, 2.1x50
Processing Method: McHardy Mass Check Dilution Factor:  1.0000
Injection Date/Time: 30/Apri21 14:33 Sample Weight.  1.0000
|Mass Spectrum
100 . APex Peak #1 Scan: #389 AV: 0.93 - 0.96 min (¢) NL: 6.7 1E+007 + ¢ ESI sid=15.00 Full ms [70.000-1250.000]
1% '
400 _: 382.4
75
50
25,5 38B.5
0
] miz
-20 - T T ] 1) L ' T T T 1
0 200 400 600 800 1,000 1,250
Chromatogram
73 30_Apr_2021 14_27 #3 127-84 UV_VIS_2 WVL:254 nm
2,500 - ==
1 mau 1 -0.938
2,000 -
1,000 4
ol t .
y min
~500 - | L A T T T 7 LI T T T T 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name | Retention Time Area Height Relative Area Relative Height
- min mAU*min mAlU % %
1 0.938 447 477 | 2252.141 100.00 100.00
Total; 447 477 2252141 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon (¢) Dionex
Version 7.2.10.23925



- Agilent Technologies

Sample Name:
SM2021-127-87
Data Collaected on:
400MR .McEardy . lab-vomrs400
Archive directory:
/heme/leoc/vnmrsys/data
Sample directory:
§M2020-125-120v2_20210428_01
FidFile: PROTON

Pulse Sequence: PROTON {s2pul)
Solvent: dmso
Data collected on: Apr 30 2021

Temp. 25.0 C /7 298,1 K
Operator: leo

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

4 repetitions

OBSERVE H1, 399.8098551 MHz
DATR PROCESSING

FT size 32768

Total time 0 min 14 sec

S 1518

Wl Wb g L
2,26 2.31 4.71 4.093.91
5.00 2,18 3.963.73 2.12



Instrument:McHardy Sequence:30_Apr_2021 i4_27

Page 1 of 1

Peak Analysis

injection Details

Injection Name:
Vial Number:
Injection Type:
Calibration Level

127-87
R:A2
Unknown

Run Time (min):

2.00

Injection Volume: 5.00

Instrument Method. ' 1.8uM_column_Tidwell_1.5_min_run4_agilent_zorbax1.8ulM, 2.1x50
Processing Method: McHardy Mass Check Dilution Facfor:  1.0000
Injection Dale/Time: 30/Apri21 14:31 Sample Weight:  1.0000
|Mass Spectrum
120 Apex Peak #1 Scan: #331 AV: 0.78 - 0.80 min (9) NL.: 2.94E+007 + ¢ ESI sid=15.00 Full ms [70.00C-1250.000]
%
1003 397.4
754
50
25] 39B.5
0 ;
] miz
-20 - F T T T T r T T T 1
0 200 400 800 800 1,000 1,250
[Chromatogram
5 000 2 30_Apr_2021 14_27 #2 [manually integrated)] 127-87 UV_VIS_2 WVL:254 nm
' mAU
1 1 - 085
1,000 -
| l S i 12 -1.373 1 __'__E:j_
n | min
-200-= — - , — . — — )
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Table
No. Peak Name| Retention Time Area Height Relative Area Reiative Height
min mAU*min mAU % %
1 0.795 165.541 1612.284 97.20 97.08
2 1.373 1.113 7.315 0.65 0.44
3 1.913 3.664 41.126 215 2.48
Total: 170.317  1660.725 100.00 100.00

McHardy Mass Report/Peak Analysis

Chromeleon {c) Dionex
Version 7.2.10.23825





