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The YAP-TEAD transcriptional complex is responsible for the
expression of genes that regulate cancer cell growth and
proliferation. Dysregulation of the Hippo pathway due to
overexpression of TEAD has been reported in a wide range of
cancers. Inhibition of TEAD represses the expression of
associated genes, demonstrating the value of this transcription
factor for the development of novel anti-cancer therapies. We
report herein the design, synthesis and biological evaluation of

LM98, a flufenamic acid analogue. LM98 shows strong affinity
to TEAD, inhibits its autopalmitoylation and reduces the YAP-
TEAD transcriptional activity. Binding of LM98 to TEAD was
supported by 19F-NMR studies while co-crystallization experi-
ments confirmed that LM98 is anchored within the palmitic
acid pocket of TEAD. LM98 reduces the expression of CTGF and
Cyr61, inhibits MDA-MB-231 breast cancer cell migration and
arrests cell cycling in the S phase during cell division.

Introduction

The Hippo signaling pathway plays a crucial role in organ size
by controlling the balance between cell proliferation and
apoptosis.[1] TEAD (transcriptional enhancer factor with TEA/
ATTS domain), the downstream effector of the Hippo pathway,
is composed of an N-terminal DNA binding domain and a C-
terminal YAP-binding domain (YBD) that binds to co-regulator
YAP (Yes-associated protein) or its paralog TAZ (transcriptional
co-activator with PDZ-binding motif). Since TEAD does not
possess an activation domain and because YAP and TAZ do not
have a DNA binding domain, TEAD and coactivators YAP or TAZ
must associate in the nucleus to form a transcriptionally active

YAP/TAZ-TEAD complex. In the active Hippo pathway, external
signals such as hormonal cues, cell junctions, extracellular
matrix as well as proteins RASSF and NF2/Merlin trigger a
cascade of kinases involving Mst1/2, Sav, Mob1 and Lats1/2
which ultimately results in the phosphorylation of YAP.
Subsequent recruitment of phosphorylated YAP by protein 14-
3-3 then leads to its retention and degradation in the
cytoplasm, therefore precluding its interaction with TEAD and
preventing the transcription of associated genes.[2,3] Conversely,
in the inactive Hippo pathway, unphosphorylated YAP trans-
locates to the nucleus where it binds to one of the four
paralogs of TEAD[4,5] to initiate the transcription of target genes
such as Cyr61, CTGF (Connective Tissue Growth Factor), c-myc,
receptor tyrosine kinase Axl and Survivin.[6,7,8,9]

Numerous studies have shown that the dysregulation of the
Hippo pathway can lead to various forms of cancer.[10,11] For
instance, increased YAP expression and nuclear localization
have been observed in liver, colon, ovarian, lung and prostate
cancer[12,13] while upregulation of TEAD and poor patients
survival were correlated with gastric, breast and prostate
cancers.[14–17] Aberrant Hippo can lead to organ overgrowth and
tumorigenesis, as demonstrated in mouse models where
elevated nuclear YAP induced by a double Mst mutation
resulted in an oversized liver with carcinoma.[18] The proto-
oncogenic nature of YAP comes from its interaction with
TEAD[19,20] which leads to the activation of genes that confer
cancer-associated traits to cells such as the ability to induce
chemoresistance and metastasis.[21–23] Silencing of the majority
of YAP-inducible genes and attenuation of YAP-induced over-
growth in TEAD knockdowns suggest that TEAD is a highly
valuable target for drug development.[19] Furthermore, TEAD
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appears to be dispensable for tissue homeostasis in adults,
therefore decreasing the risks of major adverse side effects.[24]

Taken together, these results indicate that blocking the
formation of the YAP-TEAD transcription complex can abolish
the oncogenic function of YAP.[20]

The crystal structure of YAP2 with TEAD1 (PDB: 3KYS) shows
that YAP wraps itself around the surface of TEAD via three
distinct interaction surfaces that are composed of an antiparallel
β-strand (interface 1), an α-helix (interface 2) and a twisted-coil
region (interface 3) (Figure 1). Studies have demonstrated that
out of these three interfaces, interface 3 is the most critical for
heterodimer formation.[25] Disruption of the YAP-TEAD complex
by cyclic or linear YAP-like peptides, cysteine-dense peptides or
VGLL4-mimicking peptides has been reported.[26–30] However,
the development of these compounds is compromised by poor
pharmacokinetic profiles, low plasmatic stability and poor cell
permeability that are commonly associated with peptides.
Compounds that bind in a cavity formed by the C-terminal
hTEAD1 region close to interface 3 were identified following a
virtual screen of the ZINC database and their activity was
confirmed by biophysical and in cellulo assays.[31] Similarly,
CPD3.1, a tetracyclic molecule that blocks the interaction of YAP
with TEAD1 and inhibits TEAD activity with an IC50 of 110 μM as
well as TEAD targeted gene expression, cell proliferation and
cell migration, was recently disclosed.[32] However, binding of
small molecules to one of the interfaces between YAP and
TEAD remains challenging due to the absence of well-defined
druggable pockets.[33]

One way to circumvent that problem consists in indirectly
disrupting the YAP-TEAD functional complex. Because they are
highly disordered, YAP and TAZ are not suitable targets for
medicinal chemistry endeavors. On the other hand, TEAD is
much more attractive due to the presence of a well-defined
hydrophobic pocket that is occupied by a palmitic acid (PA)
molecule (shown in beige in Figure 1) and that is conserved
within the TEAD family. Studies have shown that TEAD under-
goes auto-palmitoylation through covalent bond formation
between a conserved cysteine residue and palmitic acid. Some
reports indicate that the absence of TEAD palmitoylation results

in a drastic reduction of the affinity with YAP while other
studies conclude that TEAD containing partial mutations retains
its ability to interact with YAP, albeit with a lower affinity.[33–37]

TEAD rigidification appears to be at the origin of these
results.[38] The expression level and transcriptional activity of
TEAD are also directly modulated by its palmitoylation status[39]

and numerous studies agree on a loss of stability for non-
palmitoylated TEAD.[38]

Small molecules inhibitors that bind to TEAD’s palmitate
pocket have been reported. For example, Pobbati and Poulsen
reported that flufenamic acid (FA) 1 and niflumic acid (NA) 2,
two commercialized non-steroidal anti-inflammatory drugs
(NSAID), inhibit TEAD’s palmitoylation by binding inside the
TEAD palmitate pocket (Figure 2).[40] Although this binding did
not prevent the formation of the YAP-TEAD complex, it never-
theless resulted in a reduction in the expression of the Hippo-
associated genes in MCF10 A breast cancer cells, suggesting
that the YAP-TEAD complex was transcriptionally inactive.
Compound MGH-CP1 3, reported by a team from Boston
General Hospital, binds in the central pocket of TEAD2, reduces
gene activation with an IC50 of 83 nM in a cell based Gal4-
TEAD1 reporter assay, disrupts the YAP-TEAD complex and
diminishes the expression of YAP-TEAD responsive genes CTGF
and Cyr61.[38] Although many derivatives were disclosed, the

Figure 1. hYAP-hYBD of TEAD1 in the presence of palmitic acid (PA) (beige)
(PDB: 3KYS and 5HGU). TEAD1’s hYBD in purple, YAP in green (interface 1),
blue (interface 2), red and orange (interface 3). Figure 2. Examples of reported TEAD inhibitors and activators.

ChemMedChem
Full Papers
doi.org/10.1002/cmdc.202100432

2ChemMedChem 2021, 16, 1–22 www.chemmedchem.org © 2021 Wiley-VCH GmbH

These are not the final page numbers! ��

Wiley VCH Dienstag, 27.07.2021

2199 / 213079 [S. 2/22] 1

https://doi.org/10.1002/cmdc.202100432


current development stage for 3 is not known. Similarly,
compound 4, recently reported by Inventiva, showed an IC50 of
260 nM in a cell-based TEAD-GAL4 transactivation reporter
assay. Even though many analogues were reported, to the best
of our knowledge, its development status has not been
disclosed yet.[41] While preparing this manuscript, compound 5
and 7, two reversible inhibitors targeting the TEAD palmitate
binding pocket, have been published.[42,43]

Covalent TEAD inhibitors that react with the cysteine
located at the entry of the palmitate pocket such as 6 and 8
have also been developed, further emphasizing the growing
interest for compounds that bind in that pocket.[44,45] Although
covalent inhibitor 6 inhibited TEAD autopalmitoylation with an
IC50 value of 197 nM, it showed only minimal effect on YAP-
TEAD interaction, contrary to inhibitor 8 which was found to
disrupt the YAP-TEAD complex.[44,45] It should be noted that,
similar to covalent inhibitor 6, non-covalent inhibitors 2 and 5
also did not inhibit YAP-TEAD interaction, suggesting that the
inhibition of TEAD activity is not due to the inability of TEAD to
form a complex with YAP in cells.[40,42] Interestingly, binding of
compounds inside TEAD’s palmitate pocket can also, in some
cases, result in increased TEAD activity, as demonstrated by
quinolinol 9.[46]

Although an increasing number of studies highlight the
relevance of TEAD in the development of cancer, to our
knowledge, there are currently no TEAD inhibitors on the
market or in the clinic. Therefore, there is an urgent need for
efficient small-molecule inhibitors targeting these oncogenic
proteins. In light of the drug-like properties and modular
structure of flufenamic acid 1, its reversible mode of inhibition
and its decent affinity to TEAD, we initiated a program aimed at
thoroughly studying its SAR and improving its activity. While
preliminary SAR studies have been reported for FA 1 and for
the analogous covalent compound TED-347 (8), to the best of
our knowledge, extensive and systematic SAR investigations
around FA series 1 have not been reported. Herein, we would
like to disclose our results on the design, synthesis and
biological evaluation of new derivatives of flufenamic acid 1
that bind in the palmitate pocket of TEAD, inhibit TEAD’s
autopalmitoylation and reduce YAP-TEAD’s transcriptional activ-
ity.

Results and Discussion

Synthesis of flufenamic acid derivatives and evaluation of
their binding to TEAD. The aim of our initial medicinal
chemistry efforts was to systematically study the structure-
activity landscape of flufenamic acid (FA) 1 and to expand on
the limited existing knowledge from the literature.[40,45] To do
so, we divided FA 1 into four key sections: the left-hand side
(LHS) aromatic ring, the central linker, the right-hand side (RHS)
aromatic ring and the carboxylic acid (Figure 3a). To guide our
SAR efforts, we superimposed the high-resolution co-crystal
structures of palmitic acid (PA) (PDB: 5HGU, resolution: 2,05 Å;
structure of PA shown in Figure 3b) with FA (PDB: 5DQ8,
resolution: 2,3 Å) complexed to hTEAD2-YBD (Figure 3c). Pre-

liminary observations suggested the presence of an internal H-
bond interaction between the carboxylate and the NH functions
of FA. As previously reported, the X-ray structures also revealed
that FA and PA are anchored within the pocket via an H-bond
interaction between their respective carboxylate functions and
Cys380 as well as through an ionic interaction with the terminal
amine of Lys357.[39] The overlay of the FA and PA co-crystal
structures highlighted the presence of an empty hydrophobic
space inside the pocket which appeared suitable for extensive
diversification at the CF3 position of FA, the most logical being
the direct transposition of the palmitic acid alkyl chain onto the
core of FA. Meroueh et al showed the value of this approach by
replacing the trifluoromethyl moiety with a methoxyethoxy
group in the covalent TED series 8.[45]

To explore the importance of the putative internal H-bond
between the carboxylate and the NH of FA, we resynthesized
FA (1) and prepared compounds where the central amino
function of FA 1 is replaced by an ether (10), a thioether (11), a
methylene (12) and an N-methylamine (13) (Table 1, see
experimental section for the syntheses). Evaluation of the
binding of compounds to TEAD4 by differential scanning
fluorimetry (DSF), a fluorescence-based method that monitors
the changes in melting temperature (Tm) upon ligand binding,
was attempted.[48] However, some compounds interfered with
the fluorescence read out, leading us to use differential static
light scattering (DSLS) thermal shift assay instead.[47] In this
assay, the increase in temperature of aggregation (ΔTagg) of
TEAD4 YBD upon compound binding, which is unaffected by
fluorescence properties of the compounds, is monitored. We
were pleased to see that resynthesized FA 1 showed weak but

Figure 3. a) Subdivision of flufenamic acid (FA) in four key sections for SAR
activities. b) Palmitic acid (PA). c) Superposition of PA (yellow; PBD 5HGU)
and FA (green; PDB 5DQ8) in TEAD2’s hYBD.
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measurable stabilization of TEAD by DSLS (ΔTagg=1.3 °C), a
value which is similar to the differential scanning fluorimetry
(DSF) results previously published by Pobatti et al.[40] However,
none of the NH replacements improved the affinity of
compounds. NA 2 and MGH-CP1 3 were also resynthesized in
our laboratory as reference compounds. MGH-CP1 3 was
synthesized according to patent WO 2017/053706 A1.[38] Resyn-
thesized NA 2 showed an almost negligible ΔTagg value of 0.3 °C
while resynthesized MGH-CP1 3 afforded a higher shift of 3.0 °C.

Pobbati et al demonstrated that replacement of the
trifluoromethyl group in FA 1 with a bromide or a hydrogen
leads to drastic loss of affinity to TEAD while Meroueh et al
showed that an ethoxymethoxy chain or a thiophene are valid
CF3 replacements.

[40,45] To get a more complete picture, we
designed a modular synthetic route that allows the rapid
preparation of analogues of FA 1 with various groups at the CF3
position (R1 in Scheme 1a). Compounds 16–26 were prepared
through a Buchwald-Hartwig N-arylation reaction between
aniline 14 and 2-bromomethyl benzoate followed by saponifica-
tion of the methyl ester. A similar palladium-catalyzed N-
arylation reaction was used by Meroueh et al for the synthesis
of covalent TED compounds 8.[45] Anilines 14 were either
obtained commercially or were prepared via Wittig olefination
reaction between 3-nitrobenzaldehyde and phosphonium io-

dides 28 followed by reduction of the nitro group of 29 under
Béchamp’s conditions and reduction of the alkene in 30 under
hydrogenation conditions (Scheme 1b). Phosphonium iodides
28 were prepared by reacting the corresponding alkyl iodides
27 with triphenylphosphine.

DSLS results indicate that the unsubstituted compound 16
lacking the CF3 group, as previously shown by Pobbati et al,
does not stabilize TEAD4 significantly (Table 2). Similarly, the
methyl and ethyl derivatives 17 and 18 showed no protein
stabilization. However, a gradual increase in ΔTagg was observed
with compounds 19 to 23 as the carbon chain increased from 3
to 7 carbons, demonstrating that the more an analogue
resembles palmitic acid, the better its affinity to TEAD is.
Furthermore, the pocket appeared to be large enough to
accommodate an isopropyl or tert-butyl group on the upper
West side as well as a phenyl ring, as shown by compounds 24,
25 and 26, respectively. To our knowledge, this is the first time
that the tolerability of the TEAD’s PA pocket towards bulky
tertiary or secondary alkyl groups is demonstrated.

Table 1. Replacement of the central NH linker in flufenamic acid (FA) 1.

Compounds X ΔTagg
[a]

1 (FA) NH 1.3
10 O 0.7
11 S 0.4
12 CH2 0.4
13 NMe 0.3

[a] ΔTagg values are the average of three DSLS measurements at 25 μM of
compound (n=3).

Scheme 1. a) General synthetic route for the synthesis of flufenamic acid derivatives 16–26. b) Preparation of anilines 14.

Table 2. Structure-activity relationships of R1 substituted FA derivatives.

Compounds R1 ΔTagg
[a]

16 H 0.2
17 Me 0.1
18 Et � 0.1
19 n-Pr 2.9
20 n-Bu 3.4
21 n-Pent 4.4
22 n-Hex 5.2
23 n-Hept 6.0
24 i-Pr 2.6
25 t-Bu 1.5
26 Ph 2.1

[a] ΔTagg values are the average of three DSLS measurements at 25 μM of
compound (n=3).
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To assess the structure activity relationship (SAR) more
accurately, we attempted to determine the affinities of our
compounds for binding to TEAD4 by surface plasmon reso-
nance (SPR). We used MGH-CP1 (compound 3) as a control.
However, we could not reliably detect binding of any of them
including the control compound to TEAD4 by SPR (Supporting
Information figure 1). We were also not successful in assessing
the affinities of any of these compounds including compound 3
by isothermal titration calorimetry (ITC) due to poor solubility of
compounds (Supporting Information figure 2). While DSLS is
not an ideal quantitative assay for rank-ordering compounds for
SAR studies, it has been shown that thermal shift data could
meaningfully correlate with binding affinities of compounds
measured by other methods.[49–52] Our DSLS data on compounds
in this study also showed a wide range of stabilization effects
with ~Tagg values up to 10 °C. Therefore, we concluded that the
DSLS data are valuable in rank-ordering our compounds, where
other methods failed.

Using compound 22, which showed one of the highest
ΔTagg, as a new lead compound, we next proceeded to explore
the tolerance of the RHS towards the introduction of substitu-
ents. To our knowledge, the only derivative exploring modifica-
tions on the East side of the molecule is the C4-methoxy,
reported by Meroueh et al in the covalent series 8.[45] Because
the co-crystal structure of FA with TEAD2 showed limited space
in the pocket around the RHS, we began by walking a fluorine
around the right-hand side aromatic ring, resulting in com-
pounds 31 to 34 (Table 3). DSLS results show that this
additional fluorine is well tolerated at every position and even
leads, in some cases, to a non-negligible increase in affinity to
TEAD. Substitution at C6 is of particular interest as it is pointing
towards interface 1 between YAP and TEAD. We hypothesized
that in addition to inhibiting TEAD’s palmitoylation, directly
disrupting one of the interaction surfaces could result in more
potent inhibitors of the YAP-TEAD complex and thus stronger
reduction of gene expression. Consequently, compound 35
with a C6-methyl group was prepared and was found to be well
tolerated, thus providing an additional vector for future SAR
investigations.

As an orthogonal method to confirm binding, we used 19F-
NMR spectroscopy, where differences in the linewidth and/or
intensity of the signal(s) of the compound in the free state (SF)
and in the presence of protein (SP) may be used to monitor
binding.[53,54] Before initiating the binding studies, an evaluation
by 1H-NMR of the compounds’ free state behavior in aqueous
buffer (10 mM HEPES-d18, 150 mM NaCl, 0.5 mM TCEP-d15, 10%
D2O, pH 7.4, 1% DMSO-d6) was performed to minimize the
chances of misleading results stemming from poor compound
solubility. LM98, FA 1 and NA 2 showed measured concen-
trations by the ERETIC method[55] of 54, 53 and 47 μM,
respectively, for a nominal concentration of 50 μM, demonstrat-
ing sufficient solubility for the ligand binding studies (Fig-
ure 4a–c). In the presence of TEAD (50 μM compound :15 μM
TEAD, a 3.33 :1 compound :TEAD ratio), LM98 showed clear
evidence of binding based on the differential line broadening
and signal intensity change of the 19F-NMR signal of the SP
sample compared to the SF sample (Figure 4d). Under the same
conditions, FA 1 and NA 2 also showed evidence of binding
based on the change in the 19F-NMR signal intensity for the SP
versus the SF sample (Figure 4e–f). In agreement with the
results from the DSLS thermal shift assay, LM98 appeared to be
a much stronger binder to TEAD4 than the hit compounds FA
and NA based on the greater change in the peak shape of the
19F-NMR signal. With binding confirmed for all three compounds
by 19F-NMR spectroscopy, we moved to the next set of
experiments to further characterize the binding of our com-
pounds to TEAD.

To further elucidate the binding mode of our compounds
and to identify additional opportunities for improvement in
activity and physicochemical properties, we co-crystallized the

Table 3. Structure-activity relationships of compounds substituted on the
right-hand side (RHS) aromatic group.

Compound R3 R4 R5 R6 ΔTagg
[a]

22 H H H H 5.2
31 F H H H 5.2
32 H F H H 6.4
33 H H F H 6.2
34 (LM98) H H H F 6.4
35 H H H Me 5.2

[a] ΔTagg values are the average of three DSLS measurements at 25 μM of
compound (n=3).

Figure 4. a) Aromatic region of free state 1H-NMR spectrum of LM98 (50 μM)
in buffer. b) Aromatic region of free state 1H-NMR spectrum of FA 1 (50 μM)
in buffer. c) Aromatic region of free state 1H-NMR spectrum of NA 2 (50 μM)
in buffer. d) 19F-NMR spectrum of LM98 (50 μM): Free state in buffer (blue)
and in presence of 15 μM TEAD4 (red). e) 19F-NMR spectrum of FA 1 (50 μM):
Free state in buffer (blue) and in presence of 15 μM TEAD4 (red). f) 19F-NMR
spectrum of NA 2 (50 μM): Free state in buffer (blue) and in presence of
15 μM TEAD4 (red).
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human TEAD2 YAP-binding domain (residue range 221-451) in
complex with LM98. As expected, the structure shows that
LM98 is anchored within the same palmitic acid binding pocket
of TEAD2 as palmitate and flufenamic acid (Figure 5a–c). No
significant structural changes were observed in the overall fold
of TEAD2 upon binding to LM98 compared to palmitate- and
flufenamic acid-bound TEAD2 structures, with root-mean-
square deviation (R.M.S.D.) of 0.56 Å over 194 Cα atoms
between TEAD2-LM98 (chain-A) and TEAD2-palmitate (chain-A)
(PDB: 5EMV) and 0.66 Å over 192 Cα atoms between TEAD2-
LM98 (chain-A) and TEAD2-flufenamic (chain-A) (PDB: 5DQ8).
The interaction between TEAD2 and LM98 is mainly hydro-
phobic in nature with residues lining the palmitate-binding
pocket. The hexyl chain moiety of LM98 is docked into the
same TEAD2 hydrophobic pocket as observed previously in
palmitate-bound TEAD2 structure (PDB ID: 5EMV) (Figure 5b).
LM98 anchors itself into a hydrophobic pocket through H-bond
interaction between the carboxylate group and main-chain
amide nitrogen of Cys380 (Figure 5a), as well as via T-shaped pi-
stacking interaction between the LHS phenyl ring of LM98 and
Phe233 of TEAD2, resembling the FA interaction with TEAD2
(PDB: 5DQ8) (Figure 5a–c).

Pobbati et al showed that substituents such as a methyl or
difluoromethyl on the West side ring in para position relative to
the NH are well tolerated.[40] In the covalent TED series 8,
Meroueh et al found that the introduction of a thiophene at
that position is also tolerated.[45] With the objective of better
understanding the impact of introducing groups at the para
position (R2), we prepared a small ensemble of compounds as
shown in Table 4 and found that the para derivatives are not
only well tolerated but that they even display higher thermal
stabilization of TEAD4 than their meta counterparts. For
instance, para-hexyl 36, para-tert-butyl 37 and para-phenyl 38
gave ΔTagg values of 6.6, 7.2 and 6.0 °C, respectively compared
to 5.2, 1.5 and 2.1 °C for their meta analogues 22, 25 and 26. To
the best of our knowledge, this unambiguous demonstration of

an increase in affinity following the introduction of substituents
on the West aryl ring of FA is unprecedented. Inspired by
compound 3, we prepared compound 39 that incorporates an
adamantyl group in the R2 position and observed a significant
stabilization of the protein. Encouraged by this result, we then
prepared the cyclohexyl derivative 40 which gave the highest
ΔTagg amongst all our FA derivatives.

To explain these unexpected results, we performed docking
studies on compound 36, 39 and 40 in the hYBD of TEAD2
using the co-crystal structure of LM98 (Figure 6). Our studies
suggest that the central amine can rotate around the C� N� C
bonds to accommodate the para substituent. Because the hexyl
chain is flexible, it can easily adapt to the shape of the pocket,
requiring small conformational changes to reach a conforma-
tion similar to the meta-substituted counterparts. However, for
more voluminous groups such as the adamantyl and the
cyclohexyl, the left-hand side aromatic ring needs to rotate. Our
model suggests that this conformational change could allow
the creation of new pi-stacking interactions, for example with
Phe233, which could explain why these analogues show higher
stabilization of TEAD.

Figure 5. LM98 interaction with human TEAD2 YAP-binding domain. a) Co-crystal structure of hTEAD2 in complex with compound LM98 (PDB ID: 6VAH).
Compound LM98 is shown in sticks and colored yellow. TEAD2 is shown in cartoon representation in grey with key hydrophobic pocket residues highlighted
in sticks. The mFo-DFc electron density omit-map for compound LM98 is displayed as green mesh contoured at 2.5σ. The polar interaction is displayed as a
yellow dashed line. b) Overlay of TEAD2 bound to compound LM98 (yellow) and palmitate (cyan) cross-linked to Cys380 (PDB: 5EMV). c) Overlay of TEAD2
bound to compound LM98 (yellow) and FA (magenta) (PDB: 5DQ8).

Table 4. Structure-activity relationships of R2 substituted derivatives on
the left-hand side aryl group.

Compound R2 ΔTagg
[a]

36 n-Hex 6.6
37 t-Bu 7.2
38 Ph 6.0
39 Adamantyl 5.5
40 c-Hex 10

[a] Values shown are the average of three replicates by DSLS assay, with a
compound concentration of 25 μM.

ChemMedChem
Full Papers
doi.org/10.1002/cmdc.202100432

6ChemMedChem 2021, 16, 1–22 www.chemmedchem.org © 2021 Wiley-VCH GmbH

These are not the final page numbers! ��

Wiley VCH Dienstag, 27.07.2021

2199 / 213079 [S. 6/22] 1

https://doi.org/10.1002/cmdc.202100432


Being aware that these compounds are designed for
optimal interactions with the hydrophobic palmitate pocket, we
then proceeded with the incorporation of an oxygen atom in
the R1 and R2 groups in order to improve their physicochemical
properties. To do so, the general synthetic route was adapted,
starting either with an ipso-hydroxylation on (3-nitrophenyl)
boronic acid 41 or with a reduction of the carbonyl of 3-
nitrobenzaldehyde 44 (Scheme 2). Phenol 42 and benzylic
alcohol 45 thus obtained were then reacted via an SN2 reaction
with the corresponding iodoalkanes to yield key nitro-inter-
mediates 43 and 46 which were converted into compounds
47–54 following the general synthetic route from Scheme 1. To
further lower the lipophilicity of the compounds, we also

prepared derivatives based on the NA scaffold where a nitrogen
atom is present in the RHS ring ortho to the central NH linker.

DSLS results indicate that the replacement of the first
methylene unit by an oxygen atom is well tolerated, as
indicated by compound 47 which gave a ΔTagg of 7.0 °C
compared to 5.2 °C for the corresponding carbon analogue 22
(Table 5). However, replacing the second methylene unit in 22
with an oxygen led to a drastic loss of affinity with TEAD, as
indicated by compound 48. The addition of a nitrogen atom on
the RHS was well tolerated, as shown by compound 49 which is
the NA analogue of 22. Combining the beneficial features of 47
and 49 afforded compound 50 which unexpectedly showed a
reduced ability to stabilize TEAD. Introduction of a nitrogen in
the para-adamantyl compound 39 provided a substantial
increase in the temperature of aggregation (8.4 °C for 51 vs
5.5 °C for 39). A complete loss of affinity to TEAD was observed
with compound 52, an oxygenated version of 36. However,
some of the affinity could be re-established with the NA
counterpart 53. Finally, the impact of moving the carboxylic
acid group to the meta position of the RHS relative to the NH
connector was investigated with compound 54. The fact that
54 retains its affinity to TEAD is interesting as well as
unprecedented and supports our hypothesis that compounds
can adapt inside the pocket by undergoing conformational
changes.

Inhibition of palmitoylation. As co-crystals structure of
LM98 with TEAD2 confirmed our hypothesis that our com-
pounds occupy central pocket of TEAD, we further wished to

Figure 6. Docking studies of compound 36 (green), 39 (pink) and 40 (blue)
in hYBD of TEAD2 overlaid with co-crystal structure of hDEAT2 in complex
with LM98 (orange) (PDB ID: 6VAH).

Scheme 2. General routes for the synthesis of key intermediates incorporating an ether side chain on the LHS.

Table 5. Analogues with polar atoms in the LHS alkyl chains and the RHS ring.

Compound R1 R2 A R6 R7 ΔTagg
[a]

47 CH3(CH2)4O H CH H CO2H 7.0
48 CH3(CH2)3OCH2 H CH H CO2H 2.3
49 n-Hex H N H CO2H 6.0
50 CH3(CH2)4O H N H CO2H 3.4
51 H Adamantyl N H CO2H 8.4
52 H CH3(CH2)4O CH H CO2H 0.5
53 H CH3(CH2)4O N H CO2H 3.2
54 CH3(CH2)4O H CH CO2H H 4.5

[a] Values shown are the average of three replicates by DSLS assay, with a compound concentration of 25 μM.
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demonstrate whether they can compete with palmityl CoA or
not. Therefore, we treated TEAD4 with different concentrations
of LM98 (34) and six other representative compounds (22, 32,
40, 47, 49 and 50) as well as flufenamic acid (1) in the presence
of palmityl CoA according to a protocol reported by Li and
coworkers.[34] The formation of TEAD4-palmityl CoA covalent
adduct was then monitored by mass spectrometry. Results
indicate that all compounds dose-dependently reduce the
covalent palmitoylation of TEAD4 (Supporting Information
figure S3), confirming that our compounds can indeed compete
with palmityl CoA. Compounds 40, 49 and 50 showed less
reduction of palmitoylation at the highest concentrations of the
compounds probably due to their limited solubility at the
highest concentrations.

Evaluation of YAP-TEAD interaction in cells. We estab-
lished a cellular nano-BRET assay to evaluate whether our TEAD
inhibitors would inhibit YAP-TEAD interaction.[56] In this assay,
we measured the inhibition of interaction between C-terminally
NanoLuc® (NL) tagged TEAD1 and C-terminally HaloTag® (HT)
tagged YAP1 by our compounds by comparing the nano-BRET
ratio in the presence and absence of compounds. None of the

three compounds tested, LM98 (34), 36 and 40, reduced nano-
BRET ratio indicating that our TEAD inhibitors do not inhibit
YAP-TEAD interaction up to 30 μM compound concentration
(Figure 7). This is not surprising; as discussed in the introduction
section, while some TEAD inhibitors such as 3 and 8 inhibit
YAP-TEAD interaction, others TEAD inhibitors, including niflumic
acid 2 as well as compounds 5 and 6, do not.

Inhibition of TEAD activation in cells. Having demonstrated
that our compounds can compete with palmityl CoA in vitro, we
next assessed whether they could inhibit TEAD mediated effects
in cells. To examine the effects of our TEAD inhibitors, a dual-
luciferase assay was used to measure TEAD activation through a
YAP/TAZ-responsive synthetic promoter, the 8x-GTIIC TEAD
reporter, which drives luciferase expression.[57] After 24 hours of
treatment with increasing concentrations of NA (2) and LM98
(34), HEK293 cells expressing the 8x-GTIIC TEAD reporter
showed a significantly lower level of TEAD activation with LM98
than with NA (Figure 8a). LM98 also showed greater potency at
inhibiting TEAD activation at lower concentrations, registering
lower TEAD activation levels at 3 μM than NA (Figure 8a),
without any increased toxicity in cells compared to NA (Fig-
ure 8b). Furthermore, compounds 23 and 33, which showed
comparable ΔTagg to LM98, also showed similar reduction of
TEAD activation. Compound 40, which showed significantly
better ΔTagg=10 °C, showed almost a complete inhibition of
TEAD activation at 30 μM while compound 35 which showed
lower ΔTagg of 5.2 °C showed no significant inhibition up to
30 μM (Supporting Information figure S4).

Inhibition of TEAD responsive genes and breast cancer
cell migration. To determine the effect of our compounds on
endogenous TEAD-mediated expression of Hippo-responsive
genes, we then measured the levels of well-established TEAD
responsive CTGF and Cyr61 genes by RT-qPCR (Figure 9a).
Compound 3 was selected as a reference compound since it
was previously found to reduce the expression of CTGF and
Cyr61 and since we confirmed its binding in our DSLS assay.

Figure 7. Compounds do not affect YAP1 and TEAD1 interaction in cells –
NanoBRET assay. HEK293T were transfected with C-terminally NanoLuc® (NL)
tagged TEAD1 or NL alone and C-terminally HaloTag® (HT) tagged YAP1. The
following day cells were treated with compounds for 4 h. The interaction
was measured using NanoBRET assay. The results are MEAN of 3 technical
replicates. The line indicates the background NanoBRET signal from
unspecific interaction between NL and YAP1-HT.

Figure 8. a) Effect of LM98 (34) on TEAD activation in cells measured by dual-luciferase reporter assay. b) Effect of LM98 (34) on cell viability. The toxicity of
compounds on cell viability was measured using the Incucyte to measure cell confluence over a 3-day period. Results were generated by training the Incucyte
analysis software to optimally detect cell confluence for HEK293 cells, averaging across technical replicates and normalizing to control “DMSO (no drug)”
treatment.
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LM98 (34) was chosen because of its high affinity to TEAD in
the DSLS assay, since its binding in the palmitic acid pocket was
confirmed by X-ray crystallization, and because it reduced TEAD
activation in the Luciferase assay. Compound 49 was selected
as a niflumic acid version of LM98 while compound 51 was
chosen for the presence of the adamantyl group in the para-
position of the left-hand side ring, and thus its structural
resemblance to 3. Niflumic acid 2, which in our hands showed
no binding in the DSLS assay and weak binding by 19F-NMR,
was selected as the negative control compound.

Treatment of human triple-negative MDA-MB-231 breast
cancer cells with 10 μM LM98 (34), 49 and 51, significantly
reduced CTGF and Cyr61 transcript levels after 48 hours
comparable to the levels of the published compound 3 at the
same concentration while reference compound NA (2) did not
show any significant effect at the same concentration. Since the
Hippo-associated genes promote cell migration, we then
studied the impact LM98 (34) on MDA-MB-231 breast cancer
cells migration using the real-time xCELLigence system and
observed strong inhibition of cell migration compared to
vehicle (Figure 9b).

Evaluation of the impact of LM98 on cell cycle division
and wound healing. Given its capacity to alter cell migration,
we also addressed whether LM98 could impact cell cycle
division by assessing G0/G1, S, and G2/M phases in MDA-MB-
231 cells (Figure 10a). Cells were found trapped in the S phase
upon treatment with 10 μM of LM98 (Figure 10b). These results
suggest that LM98 can alter molecular events regulating cell
division processes and cell proliferation.

The effect of LM98 on the ability of cells to migrate in
response to a wound was next assessed (Figure 10c). While
vehicle-treated cells were able to partly rescue wounding, LM98
treatment at 10 μM in MDA-MB-231 cells prevented migration
of the wound region (Figure 10d). This property suggests that
LM98 can halt MDA-MB-231 cell migration.

Conclusion

We prepared flufenamic acid derivatives that target the central
hydrophobic palmitate pocket of TEAD. A modular synthetic

Figure 9. a) CTGF and Cyr61 gene expression levels are altered by
compounds 3, LM98 (34), 49 and 51, but not by NA (2). Serum-starved MDA-
MB-231 breast cancer cells were treated either with 10 μM of compounds or
vehicle (DMSO) for 48 hours. Total RNA was isolated from cell monolayers.
CTGF and Cyr61 gene expression was then assessed by RT-qPCR as described
in the Supporting Information. b) LM98 (34) inhibits MDA-MB-231 breast
cancer cell migration. Real-time cell migration was next performed using the
xCELLigence system as described in the Supporting Information section.
Serum-starved MDA-MB-231 breast cancer cells were treated either with
10 μM LM98 (34) or vehicle (DMSO) for 48 hours. Data are representative of
two independent experiments that were performed in triplicates (SEM is
represented).

Figure 10. LM98 alters MDA-MB-231 breast cancer cell cycle division and
wound healing. Human TNBC-derived MDA-MB-231 cells were cultured,
followed by treatments with 10 μM LM98 in serum-free media for 48 hours,
fixation, and PI staining as described in the Supporting Information. a) Data
acquisition was performed by flow cytometry in order to assess cell cycle
phases. b) Data analysis was performed in order to assess the levels of cells
in G0/G1, S, and G2/M phases. Significance: Sp<0.05, SSSp<0.01,
SSSSp<0.001 versus the vehicle (0.1% DMSO). c) Photomicrographs of cell
migration, in the presence or absence of 10 μM LM98, to the scratched zone
at different time points (magnification, ×20). d) Quantitative assessment of
cells that migrated into the scratched zone. For each condition, representa-
tive fields within the scratch were photographed. Data are representative of
two independent experiments. Data are representative of two independent
experiments that were performed in triplicates (SEM is represented).
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route was established that allow the expedient access to
derivatives of flufenamic acid. Rational design combined with
systematic SAR studies led to the discovery of LM98 (34), a FA
derivative that shows high affinity to TEAD in a DSLS
biophysical assay. 19F-NMR studies confirmed that LM98 binds
more strongly to TEAD than flufenamic or niflumic acid. Co-
crystal structure showed that LM98 binds in the palmitate
pocket of TEAD while mass spectrometry measurements
confirmed that this compound acts as a TEAD autopalmitoyla-
tion inhibitor. Although LM98 did not disrupt the YAP-TEAD
complex, it was found to interfere with the transcriptional
activity of TEAD at concentrations that are not toxic to cells in a
dual luciferase assay. Treatment of MDA-MB-231 cells with
LM98 resulted in a decrease in the expression of associated
genes CTGF and Cyr61 as shown by RT-qPCR. LM98 displayed
strong inhibition of MDA-MB-231 cancer cell migration and
arrested cells in the S phase.

Experimental Section
General Chemistry Methods. Unless otherwise stated, reactions
were performed in non-flame dried glassware and commercial
reagents were used without further purification. Anhydrous
solvents were obtained using an encapsulated solvent purification
system and were further dried over 4 Å molecular sieves. The
evolution of reactions was monitored by analytical thin-layer
chromatography (TLC) using silica gel 60 F254 precoated plates
visualized by ultraviolet radiation (254 nm). Flash chromatography
was performed employing 230–400 mesh silica using the indicated
solvent system according to standard techniques. 1H-NMR spectra
were recorded on a Bruker Avance-III 300 MHz, 500 MHz or
600 MHz. 13C-NMR spectra were recorded on a Bruker Avance-III
75 MHz, 126 MHz or 151 MHz spectrometer. 19F-NMR were recorded
on a Bruker Avance-III 282 MHz. Chemical shifts for 1H-NMR spectra
are recorded in parts per million from tetramethyl silane with the
solvent resonance as the internal standard (chloroform-d, δ
7.26 ppm; methanol-d4, δ 3.34 ppm; dimethysulfoxide-d6, δ
2.54 ppm; acetone-d6, δ 2.09 ppm). Data is reported as follows:
chemical shift, multiplicity (s= singlet, s(br)=broad singlet, d=

doublet, t= triplet, q=quartet, quint=quintet, sext= sextet, sept=
septet, m=multiplet, dd=doublet of doublet, dt=doublet of
triplet, ddd=doublet of doublet of doublet), coupling constant J in
Hz and integration. Chemical shifts for 13C-NMR spectra are
recorded in parts per million from tetramethyl silane using the
solvent resonance as the internal standard (chloroform-d, δ
77.36 ppm; methanol-d4, δ 49.86 ppm; dimethysulfoxide-d6, δ
40.45 ppm; acetone-d6, δ 30.60 ppm). Purity was assessed on an
Agilent 1260 infinity HPLC system equipped with an Agilent Eclipse
Plus C18 (3.5 μM, 4.6×100 mm) column using a 20-minute gradient
method (0 to 100% MeCN+0.06% TFA in water+0.06% TFA; the
absorbance was measured at 254 nm). Purity is greater than 95%
for all final compounds. HRMS were performed on a TOF LCMS
analyzer using the electrospray (ESI) mode. MGH-CP1 3 was
synthesized according to WO 2017/053706 A1.37

Accession Codes. Coordinates and structure factors of hTEAD2-34
complex are available in the Protein Data Bank (PDB) under
accession code 6VAH. Coordinates for X-ray structure of 40 have
been deposited in the Cambridge Crystallographic Date Centre
(CCDC) under the number 2054155.

General Procedure A: nitro reduction. Metallic iron (4 equiv) was
added to a solution of the appropriate nitro substrate (1.0 equiv) in

3 :1 EtOH/HClconc. (5 mL per mmol of substrate). After heating at
79 °C for 1 h, the reaction mixture was cooled down to room
temperature and quenched with a slow addition of saturated
aqueous solution of NaHCO3 (50 mL). The aqueous phase was
extracted with EtOAc (3×50 mL). Combined organic phases were
washed with water (1×50 mL), brine (1×50 mL), dried over Na2SO4,
filtered and concentrated under reduced pressure. If needed, the
crude material was purified by flash column chromatography to
provide the desired compound.

General Procedure B: Ullmann coupling. To a solution of the
appropriate aniline substrate (1 equiv) in dry DMF (10 mL per mmol
of substrate) were added K2CO3 (3 equiv), the appropriate benzoic
acid derivative (1.1 equiv), Cu (0.2 equiv) and Cu2O (0.1 equiv). The
reaction mixture was stirred at 153 °C for 16 h, cooled down to
room temperature, after which H2O was added. The mixture was
filtered over a plug a celite, rinsed with DCM and acidified with
HClconc. until pH<3. If formation of a precipitate, filtration was
performed. Otherwise, the aqueous phase was extracted with DCM
(3×20 mL), combined organic phases were dried over Na2SO4,
filtered and concentrated under reduced pressure to yield directly
to the title compound.

General Procedure C: Buchwald-Hartwig coupling. To a solution
of the appropriate amine substrate (1.0 equiv) in dry toluene (7 mL
per mmol of substrate) was added the appropriate halogen
benzoate (1.1 equiv), cesium carbonate (2.4 equiv) and a freshly
prepared solution of Pd(OAc)2/Rac-BINAP in dry toluene. This
solution was obtained by stirring Pd(OAc)2 (0.06 equiv) and Rac-
BINAP (0.09 equiv) in dry toluene (3 mL per mmol of substrate) for
15 min with argon bubbling through the mixture. The main
reaction mixture was heated at 120 °C for 16 h, cooled down to
room temperature, filtered over a plug of celite and concentrated
under reduced pressure. Purification by flash column chromatog-
raphy provided the title compound.

General Procedure D: saponification. To a solution of the
appropriate ester substrate (1.0 equiv) in MeOH (20 mL per mmol
of substrate) was added an aqueous solution of NaOH at 10%
(20 mL per mmol of substrate). The reaction mixture was stirred at
80 °C until completion as indicated by TLC, cooled down to room
temperature after which the mixture was diluted with DCM and
quenched with aqueous solution of HCl 1 M (20 mL). The aqueous
phase was extracted with DCM (3×20 mL), combined organic
phases were dried over Na2SO4, filtered and concentrated under
reduced pressure. If not pure enough, the crude material was
purified by flash column chromatography to provide the title
compound.

General Procedure E: esterification. To a solution of the appro-
priate acid substrate (1.0 equiv) in MeOH (2 mL per mmol of
substrate) was added H2SO4 (0.2 mL per mmol of substrate). The
reaction mixture was stirred at 65 °C until completion as indicated
by TLC, cooled down to room temperature after which the mixture
was diluted with DCM and H2O. The aqueous phase was extracted
with DCM (3×20 mL). Combined organic phases were washed with
saturated aqueous solution of NaHCO3 (3×20 mL), brine (1×
20 mL), dried over Na2SO4, filtered and concentrated under reduced
pressure. If not pure enough, the crude material was purified by
flash column chromatography to provide the title compound.

General Procedure F: Ullmann coupling. To a solution of the
appropriate benzoic acid substrate (1.0 equiv) in n-butanol (0.5 mL
per mmol of substrate) were added the appropriate aniline
substrate (1.4 equiv), K2CO3 (1.4 equiv) and Cu (0.9 equiv). The
reaction mixture was heated at 120 °C for 4 h and then allowed to
cool down to room temperature. After removal of n-butanol under
high vacuum, hot water (15 mL) was added to the residue. The
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mixture was filtered through a pad of celite and washed with water.
The filtrate was acidified with HClconc. until pH<3. The precipitate
obtained was filtered on Büchner and then recrystallized in chloro-
form to yield the title compound.

2-((3-(Trifluoromethyl)phenyl)amino)benzoic acid (1) (Flufenamic
acid; FA). 2-Bromobenzoic acid (605 mg, 3.00 mmol) was reacted
with 3-aminobenzotrifluoride (678 mg, 4.20 mmol) according to
general procedure F, affording flufenamic acid (FA) 1 (323 mg,
1.14 mmol, 38%) as a white solid. 1H-NMR (300 MHz, CDCl3) δ 9.42
(s, 1H), 8.07 (dd, J=8.1, 1.7 Hz, 1H), 7.51 (s, 1H), 7.46 (d, J=7.0 Hz,
2H), 7.43–7.39 (m, 1H), 7.35 (d, J=6.9 Hz, 1H), 7.27–7.25 (m, 1H),
6.85 (ddd, J=8.2, 7.1, 1.1 Hz, 1H); 13C-NMR (75 MHz, CDCl3) δ 173.52,
147.88, 141.34, 135.59, 132.96, 132.33, 131.90, 130.13, 125.51,
120.39, 119.06, 119.01, 118.52, 114.36; 19F-NMR (282 MHz, CDCl3) δ
� 62.80; HRMS (ESI) [M+H]+ calcd for C14H10F3NO2: 282.0736, found
282.0740, HPLC purity: 98%.

2-(3-(Trifluoromethyl)phenoxy)benzoic acid (10). To a solution of
3-(trifluoromethyl)phenol (1.755 g, 10.82 mmol) in water (10 mL)
were added K2CO3 (2.995 g, 21.66 mmol), 2-chloro-benzoic acid
(3.389 g, 21.65 mmol), pyridine (882 μL, 10.9 mmol), Cu (104 mg,
1.63 mmol) and CuI (104 mg, 0.55 mmol). The reaction mixture was
stirred at 100 °C for 16 h, then cooled down to room temperature.
The reaction mixture was extracted with Et2O, then the aqueous
phases was acidified with HClconc. until pH<3. The precipitate
formed was filtered on Büchner. Purification of 32 mg of crude by
preparative reverse phase HPLC (H2O+0.01% TFA/MeCN+0.01%
TFA 100 :0 to 0 :100) provided 10 (13 mg, 0.071 mmol) as a white
solid. 1H-NMR (300 MHz, CDCl3) δ 8.14 (dd, J=7.9, 1.8 Hz, 1H), 7.56
(ddd, J=8.3, 7.4, 1.8 Hz, 1H), 7.48 (t, J=7.9 Hz, 1H), 7.41 (d, J=
7.8 Hz, 1H), 7.31–7.26 (m, 2H), 7.18 (d, J=7.9 Hz, 1H), 6.96 (dd, J=
8.3, 0.8 Hz, 1H); 13C-NMR (75 MHz, CDCl3) δ 168.45, 156.90, 156.29,
135.14, 133.47, 132.87, 130.72, 125.48, 124.65, 122.10, 121.41,
120.79, 120.25, 115.93.; 19F-NMR (282 MHz, CDCl3) δ � 62.73; HRMS
(ESI) calcd for C14H9F3O3: 282.0504, found 305.0403 [M+Na]+; HPLC
purity: 96%.

2-((3-(Trifluoromethyl)phenyl)thio)benzoic acid (11). To a solution
of thiosalicylic acid (886 mg, 5.74 mmol) in DMF (10 mL) were
added 3-bromobenzotrifluoride (1.44 g, 6.64 mmol), K2CO3 (1.21 g,
8.72 mmol) and CuCl (89 mg, 0.90 mmol). The reaction mixture was
stirred at 153 °C for 7 h and cooled down to room temperature. The
precipitate formed was filtered on Büchner and the solid was
dissolved in water. The aqueous phase was acidified with HClconc.
until pH<3, then extracted with EtOAc (3×15 mL). Purification by
preparative reverse phase HPLC (H2O+0.01% TFA/MeCN+0.01%
TFA 100 :0 to 0 :100) provided 11 (16 mg, 0.053 mmol, 1%) as a
white solid. 1H-NMR (300 MHz, CDCl3) δ 8.13 (d, J=7.9 Hz, 1H), 7.83
(s, 1H), 7.71 (dd, J=15.6, 7.7 Hz, 2H), 7.56 (t, J=7.9 Hz, 1H), 7.34 (t,
J=7.6 Hz, 1H), 7.22 (t, J=9.0 Hz, 1H), 6.82 (d, J=7.7 Hz, 1H); 13C-
NMR (75 MHz, CDCl3) δ 171.09, 143.00, 138.76, 134.28, 133.57,
132.41, 132.18, 132.11, 132.06, 130.36, 129.88, 127.81, 126.01,
125.19;19F-NMR (282 MHz, CDCl3) δ � 62.75; HRMS (ESI) [M+H]+

calcd for C14H9F3O2S: 299.0348, found 299.0336; HPLC purity: 97%.

Ethyl 2-methylbenzoate (55). o-Toluic acid (2.050 g, 15.06 mmol)
was dissolved in ethanol (20 mL) and H2SO4conc. (1 mL) was added.
The reaction was heated 78 °C for 16 h, cooled down to room
temperature. After evaporation of the solvent, the residue was
redissolved in Et2O. The organic phase was washed with aqueous
1 N NaOH aqueous solution (1×20 mL), aqueous NaHCO3 saturated
solution (1×20 mL), dried over Na2SO4, filtered and evaporated
under reduced pressure to give ethyl 2-methylbenzoate 55
(2.290 g, 13,58 mmol, 90%) as a colorless oil. 1H-NMR (300 MHz,
CDCl3) δ 7.92 (dd, J=8.1, 1.4 Hz, 1H), 7.40–7.33 (m, 1H), 7.22 (t, J=
6.9 Hz, 2H), 4.35 (q, J=7.1 Hz, 2H), 2.61 (s, 3H), 1.38 (t, J=7.1 Hz,

3H); 13C-NMR (75 MHz, CDCl3) δ 167.59, 139.97, 131.77, 131.61,
130.47, 129.93, 125.63, 60.61, 21.67, 14.29.

Ethyl 2-(bromomethyl)benzoate (56). To a solution of ethyl 2-
methylbenzoate 55 (1.45 g, 8.81 mmol) in CCl4 (20 mL) were added
N-bromosuccinimide (NBS) (1.57 g, 8.81 mmol) and benzoyl
peroxide (58 mg, 0.24 mmol) under argon atmosphere. The reaction
mixture was stirred at 80 °C for 4 h and then stirred at room
temperature for 16 h. After filtration over a pad of celite, the filtrate
was concentrated under vacuum. Purification by flash column
chromatography (hexanes/EtOAc 90 :10) provided ethyl 2-
(bromomethyl)benzoate 56 (1.95 g, 8.03 mmol, 91%) as a colorless
oil. Spectral data are consistent with literature values.[58] 1H-NMR
(300 MHz, CDCl3) δ 7.90–7.85 (m, 1H), 7.42–7.33 (m, 2H), 7.30–7.23
(m, 1H), 4.86 (s, 2H), 4.36–4.26 (m, 2H), 1.33 (t, J=7.1 Hz, 3H).

Ethyl 2-(3-(trifluoromethyl)benzyl)benzoate (12). To a solution of
ethyl 2-(bromomethyl)benzoate 56 (296 mg, 1.22 mmol) in toluene
(3 mL) were added 3-trifluoromethylphenylboronic acid (342 mg,
1.80 mmol), Pd(OAc)2 (14 mg, 0.062 mmol), PPh3 (48 mg,
0.18 mmol) and K3PO4 (518 mg, 2.44 mmol). The reaction mixture
was stirred at 80 °C for 16 h, cooled down to room temperature and
concentrated under vacuum. The crude compound was used in the
following step without any purification. Its saponification was
performed according to general procedure D, providing 12
(126 mg, 0.450 mmol, 37%) without any need for purification as a
white solid. 1H-NMR (600 MHz, CDCl3) δ 8.11 (d, J=7.8 Hz, 1H), 7.53
(t, J=7.5 Hz, 1H), 7.45 (d, J=8.2 Hz, 2H), 7.37 (t, J=7.8 Hz, 2H), 7.32
(d, J=7.7 Hz, 1H), 7.24 (d, J=7.7 Hz, 1H), 4.50 (s, 2H); 13C-NMR
(151 MHz, CDCl3) δ 172.69, 142.53, 141.83, 133.44, 132.44, 132.19,
132.00, 131.06, 130.84, 130.63, 130.42, 128.86, 127.01, 125.89,
125.87, 125.84, 125.82, 125.26, 123.46, 123.09, 123.06, 123.04,
123.01, 39.69; 19F-NMR (282 MHz, CDCl3) δ � 62.54; HRMS (ESI) [M+

H]+ calcd for C15H11F3O2: 281.0784, found 281.0795; HPLC purity:
99%.

Methyl 2-(methyl(3-(trifluoromethyl)phenyl)amino)benzoate (57).
To a solution of 1 (48 mg, 0.17 mmol) in DMF (1 mL) was added
NaH dry 90% (12 mg, 0.45 mmol). The reaction mixture was stirred
for 40 min, after which a solution of MeI (85 mg, 0.60 mmol) in DMF
(1 mL) was added. The reaction mixture was stirred at 80 °C for
16 h, then cooled down to room temperature. Purification by
column chromatography (hexanes/EtOAc 95 :5) provided methyl 2-
(methyl(3-(trifluoromethyl)phenyl)amino)benzoate 57 (42 mg,
0.14 mmol, 80%) as a transparent oil. 1H-NMR (300 MHz, CDCl3) δ
7.89 (dd, J=7.8, 1.6 Hz, 1H), 7.59 (td, J=7.7, 1.7 Hz, 1H), 7.35 (td, J=
7.6, 1.2 Hz, 1H), 7.30 (dd, J=8.0, 1.0 Hz, 1H), 7.22 (t, J=8.0 Hz, 1H),
6.99–6.93 (m, 1H), 6.83 (t, J=2.2 Hz, 1H), 6.69 (dd, J=8.3, 2.4 Hz,
1H), 3.63 (s, 3H), 3.30 (s, 3H); 13C-NMR (75 MHz, CDCl3) δ 166.96,
149.47, 147.24, 133.82, 131.93, 129.89, 129.58, 129.36, 126.53,
116.71, 116.70, 114.06, 114.01, 113.96, 113.90, 109.59, 109.53,
109.48, 109.43, 52.24, 40.35; 19F-NMR (282 MHz, CDCl3) δ � 62.76.

2-(Methyl(3-(trifluoromethyl)phenyl)amino)benzoic acid (13).
Methyl 2-(methyl(3-(trifluoromethyl)phenyl)amino)benzoate 57
(39 mg, 0.13 mmol) was saponified according to general procedure
D to afford 13 (29 mg, 0.098 mmol, 76%) as a yellow solid without
the need for any purification. 1H-NMR (300 MHz, CDCl3) δ 8.29 (dd,
J=7.9, 1.6 Hz, 1H), 7.62 (td, J=7.8, 1.7 Hz, 1H), 7.46 (td, J=7.7,
1.2 Hz, 1H), 7.33 (t, J=8.0 Hz, 1H), 7.20 (d, J=7.8 Hz, 1H), 7.16 (dd,
J=8.0, 0.9 Hz, 1H), 7.07 (s, 1H), 6.90 (dd, J=8.2, 2.2 Hz, 1H), 3.27 (s,
3H); 13C-NMR (75 MHz, CDCl3) δ 167.31, 149.34, 149.09, 135.23,
133.02, 132.43, 132.00, 131.58, 131.15, 129.87, 128.07, 128.00,
126.87, 122.25, 120.48, 118.02, 112.92, 41.61; 19F-NMR (282 MHz,
CDCl3) δ � 62.75; HRMS (ESI) [M+H]+ calcd for C15H12F3NO2:
296.0893, found 296.0887; HPLC purity: 99%.
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2-(Phenylamino)benzoic acid (16). 2-Bromobenzoic acid (206 mg,
1.02 mmol) was reacted with aniline (138 mg, 1.48 mmol) according
to general procedure F to afford 16 (92 mg, 0.43 mmol, 42%) as a
white solid. 1H-NMR (300 MHz, CDCl3) δ 9.32 (s(br), 1H), 8.04 (dd, J=
8.1, 1.6 Hz, 1H), 7.41–7.32 (m, 3H), 7.28 (d, J=1.3 Hz, 1H), 7.23 (dd,
J=8.6, 0.8 Hz, 1H), 7.17–7.10 (m, 1H), 6.76 (ddd, J=8.1, 7.0, 1.1 Hz,
1H); 13C-NMR (75 MHz, CDCl3) δ 173.37, 149.07, 140.48, 135.35,
132.74, 129.58, 124.26, 123.30, 117.33, 114.19, 110.49; HRMS (ESI)
[M+H]+ calcd for C13H11NO2: 214.0863, found 214.0865; HPLC
purity: 99%.

2-(m-Tolylamino)benzoic acid (17). 2-Bromobenzoic acid (201 mg,
1.00 mmol) was reacted with m-toluidine (157 mg, 1.46 mmol)
according to general procedure F to afford 17 (30 mg, 0.13 mmol,
13%) as a greenish solid. 1H-NMR (300 MHz, CDCl3) δ 9.27 (s(br),
1H), 8.04 (dd, J=8.1, 1.5 Hz, 1H), 7.39–7.30 (m, 1H), 7.25–7.20 (m,
2H), 7.11–7.06 (m, 2H), 6.95 (d, J=7.5 Hz, 1H), 6.75 (t, J=7.5 Hz, 1H),
2.36 (s, 3H); 13C-NMR (75 MHz, CDCl3) δ 174.04, 149.20, 140.38,
139.54, 135.35, 132.75, 129.35, 125.08, 124.01, 120.27, 117.18,
114.31, 110.47, 21.57; HRMS (ESI) [M+H]+ calcd for C14H13NO2:
228.2710, found 228.1053; HPLC purity: 99%.

1-Nitro-3-vinylbenzene (58). Methyltriphenylphosphonium iodide
(4.06 g, 10.0 mmol) and potassium tert-butoxide (1.12 g, 10.0 mmol)
were stirred at 70 °C for 30 min in toluene (19 mL) under argon
atmosphere. Then 3-nitrobenzaldehyde (756 mg, 5.00 mmol) was
added. The reaction mixture was stirred at 110 °C for 3 h 30 under
argon atmosphere, cooled down to room temperature and diluted
with water. The aqueous phase was extracted with EtOAc (3×
20 mL). Combined organic phases were dried over Na2SO4, filtered
and concentrated under reduced pressure. The crude material was
purified by flash column chromatography (hexanes/EtOAc 95 :5) to
give 1-nitro-3-vinylbenzene 58 (541 mg, 3,62 mmol, 72%) as a
yellow oil. 1H-NMR (300 MHz, CDCl3) δ 8.09 (t, J=1.9 Hz, 1H), 7.97
(ddd, J=8.2, 2.1, 0.8 Hz, 1H), 7.60 (d, J=7.7 Hz, 1H), 7.39 (t, J=
7.9 Hz, 1H), 6.66 (dd, J=17.6, 10.9 Hz, 1H), 5.79 (d, J=17.6 Hz, 1H),
5.34 (d, J=10.9 Hz, 1H); 13C-NMR (75 MHz, CDCl3) δ 148.36, 139.05,
134.54, 131.92, 129.31, 122.17, 120.57, 116.83..

3-Ethylaniline (59). To a solution of 1-nitro-3-vinylbenzene 58
(515 mg, 3.45 mmol) in EtOAc (10 mL) was added Pd/C 10% (1 mg).
The reaction vessel was evacuated under vacuum and filled with
hydrogen. The cycle was repeated twice and the suspension was
stirred at room temperature for 16 h under H2 atmosphere. The
mixture was then filtered over a plug of celite, rinsed with DCM and
concentrated under reduced pressure to afford 3-ethylaniline 59
(343 mg, 2.83 mmol, 82%) as a yellow oil which was used directly
in the next step. 1H-NMR (300 MHz, CDCl3) δ 7.22 (t, J=7.6 Hz, 1H),
6.77 (d, J=7.4 Hz, 1H), 6.65–6.58 (m, 2H), 3.69 (s(br), 2H), 2.71 (q, J=
7.6 Hz, 2H), 1.38 (t, J=7.6 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
146.43, 145.33, 129.07, 117.97, 114.59, 112.40, 28.74, 15.41.

2-((3-Ethylphenyl)amino)benzoic acid (18). 2-Bromobenzoic acid
(291 mg, 1.45 mmol) was reacted with 3-ethylaniline 59 (240 mg,
1.98 mmol) according to general procedure F to afford 18 (132 mg,
0.547 mmol, 38%) as a brown solid. 1H-NMR (300 MHz, CDCl3) δ
9.31 (s(br), 1H), 8.04 (dd, J=8.1, 1.6 Hz, 1H), 7.35 (ddd, J=8.6, 7.0,
1.7 Hz, 1H), 7.30 (d, J=8.4 Hz, 1H), 7.23 (d, J=7.8 Hz, 1H), 7.14–7.08
(m, 2H), 6.98 (d, J=7.6 Hz, 1H), 6.78–6.71 (m, 1H), 2.66 (q, J=7.6 Hz,
2H), 1.26 (t, J=7.6 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 173.59,
149.24, 145.97, 140.41, 135.33, 132.73, 129.42, 123.94, 122.91,
120.57, 117.15, 114.28, 110.38, 28.96, 15.68; HRMS (ESI) [M+H]+

calcd for C15H15NO2: 242.1176, found 242.1179; HPLC purity: >99%.

1-Nitro-3-(prop-1-en-1-yl)benzene (60). To a suspension of ethyl-
triphenylphosphonium bromide (140 mg, 0.377 mmol) and potas-
sium carbonate (130 mg, 0.941 mmol) in toluene (3.1 mL) was
added 3-nitrobenzaldehyde (47 mg, 0.31 mmol). The reaction

mixture was heated at reflux for 48 h, then cooled down to room
temperature and concentrated under reduced pressure. The residue
was dissolved in CH2Cl2. The organic phase was washed with H2O
(3×10 mL), brine (1×10 mL), dried over Na2SO4, filtered and
concentrated under reduced pressure. Purification by flash column
chromatography (hexanes/EtOAc 95 :5) provided 1-nitro-3-(prop-1-
en-1-yl)benzene 60 (32 mg, 0.20 mmol, 65%) as a colorless oil. A
mixture of E/Z isomers in a 1 :1 ratio was obtained. 1H-NMR
(300 MHz, CDCl3) δ 8.15 (dt, J=6.5, 2.0 Hz, 1H), 8.04 (dddd, J=15.0,
8.2, 2.3, 1.1 Hz, 1H), 7.60 (ddt, J=7.5, 4.7, 1.4 Hz, 1H), 7.46 (dt, J=
17.3, 7.9 Hz, 1H), 6.50–6.37 (m, 1H), 5.95 (dq, J=11.6, 7.2 Hz, 1H),
1.94–1.89 (m, 3H); 13C-NMR (75 MHz, CDCl3) δ 139.78, 139.26,
134.88, 131.80, 129.86, 129.42, 129.14, 129.12, 127.86, 123.53,
121.46, 121.39, 120.49, 18.62, 14.68.

3-Propylaniline (61). To a solution of 1-nitro-3-(prop-1-en-1-yl)
benzene 60 (570 mg, 3.49 mmol) in EtOAc (10 mL) was added Pd/C
10% (2.8 mg). The reaction vessel was evacuated under vacuum
and filled back with hydrogen. The cycle was repeated twice and
the suspension was stirred at room temperature for 16 h under H2
atmosphere. The mixture was then filtered over a plug of celite,
rinsed with DCM and concentrated under reduced pressure.
Purification by flash column chromatography (hexanes/EtOAc
80 :20) provided 3-propylaniline 61 (158 mg, 1.17 mmol, 33%) as a
brown oil. 1H-NMR (300 MHz, CDCl3) δ 7.18–7.10 (m, 1H), 6.67 (d, J=
7.6 Hz, 1H), 6.59–6.54 (m, 2H), 3.61 (s(br), 2H), 2.57 (t, J=9.0 Hz, 2H),
1.70 (sext, J=6.0 Hz, 2H), 1.02 (t, J=7.3 Hz, 3H). 13C-NMR (75 MHz,
CDCl3) δ 146.34, 143.96, 129.10, 118.90, 115.38, 112.60, 38.10, 24.46,
13.93.

2-((3-Propylphenyl)amino)benzoic acid (19). 3-Propylaniline 61
(106 mg, 0.784 mmol) was reacted with methyl 2-bromobenzoate
(327 mg, 1.52 mmol) according to general procedure C. The crude
compound was used without any purification. Its saponification
was performed according to general procedure D to afford 19
(160 mg, 0.627 mmol, 80%) as a yellow solid without the need of
any purification. 1H-NMR (300 MHz, CDCl3) δ 9.29 (s(br), 1H), 8.03
(dd, J=8.1, 1.6 Hz, 1H), 7.35 (ddd, J=8.6, 7.0, 1.6 Hz, 1H), 7.31–7.27
(m, 1H), 7.25–7.20 (m, 1H), 7.09 (d, J=7.4 Hz, 2H), 6.96 (d, J=7.6 Hz,
1H), 6.78–6.71 (m, 1H), 2.59 (t, J=9.0 Hz, 2H), 1.66 (sext, J=7.4 Hz,
2H), 0.96 (t, J=7.3 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 173.67,
149.27, 144.40, 140.32, 135.31, 132.74, 129.32, 124.55, 123.49,
120.62, 117.12, 114.25, 38.12, 24.64, 13.99; HRMS (ESI) [M+H]+

calcd for C16H17NO2: 256.13321, found 256.13422; HPLC purity:
>99%..

1-(Buta-1,3-dien-1-yl)-3-nitrobenzene (62). To a solution of 3-
nitrobenzaldehyde (1.02 g, 6.75 mmol) in dry THF (25 mL) was
added allyltriphenylphosphonium bromide (3.10 g, 8.09 mmol)
under argon atmosphere. Potassium tert-butoxide (960 mg,
8.56 mmol) was added portionwise at 0 °C. The mixture was stirred
at 0 °C for 15 min and then was allowed to warm up to room
temperature for 16 h, after which it was concentrated under
reduced pressure. The residue was dissolved in EtOAc. The organic
phase was washed with H2O (3×50 mL), dried over Na2SO4, filtered
and concentrated under reduced pressure. Purification by flash
column chromatography (hexanes/EtOAc 95 :5) provided 1-(buta-
1,3-dien-1-yl)-3-nitrobenzene 62 (548 mg, 3.13 mmol, 46%) as a
yellow oil. A 1 :1 mixture of E/Z isomers was obtained. 1H-NMR
(300 MHz, CDCl3) δ 8.20 (dt, J=24.0, 2.0 Hz, 1H), 8.08 (dddd, J=
11.3, 8.1, 2.3, 1.1 Hz, 1H), 7.65 (ddt, J=18.6, 7.7, 1.5 Hz, 1H), 7.49 (dt,
J=9.7, 7.9 Hz, 1H), 6.96–6.71 (m, 1H), 6.63–6.45 (m, 1H), 6.45–6.34
(m, 1H), 5.52–5.40 (m, 1H), 5.38–5.26 (m, 1H); 13C-NMR (75 MHz,
CDCl3) δ 139.06, 139.02, 136.43, 134.97, 133.27, 132.61, 132.25,
132.03, 130.24, 129.62, 129.30, 127.69, 123.70, 122.14, 122.13,
121.91, 120.93, 120.19.
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3-Butylaniline (63). To a solution of 1-(buta-1,3-dien-1-yl)-3-nitro-
benzene 62 (567 mg, 3.24 mmol) in EtOAc (12 mL) was added Pd/C
10% (10 mg). The reaction vessel was evacuated under vacuum
and filled back with hydrogen. The cycle was repeated twice and
the suspension was stirred at room temperature for 16 h under H2
atmosphere. The mixture was then filtered over a plug of celite,
rinsed with DCM and concentrated under reduced pressure to give
3-butylaniline 63 (461 mg, 3.09 mmol, 95%) as an orange oil
without any purification. 1H-NMR (300 MHz, CDCl3) δ 7.25–7.18 (m,
1H), 6.76 (d, J=7.5 Hz, 1H), 6.64–6.57 (m, 2H), 3.69 (s(br), 2H), 2.69
(t, J=9.0 Hz, 2H), 1.83–1.68 (m, 2H), 1.61–1.47 (sext, J=7.3 Hz, 2H),
1.12 (t, J=7.3 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 146.32, 143.81,
128.84, 118.42, 115.06, 112.31, 35.48, 33.37, 22.24, 13.79.

2-((3-Butylphenyl)amino)benzoic acid (20). 2-Bromobenzoic acid
(300 mg, 1.49 mmol) was reacted with 3-butylaniline 63 (298 mg,
2.00 mmol) according to general procedure F to afford product 20
(104 mg, 0.386 mmol, 26%) as a brown solid. 1H-NMR (300 MHz,
CDCl3) δ 9.25 (s(br), 1H), 8.01 (dd, J=8.1, 1.6 Hz, 1H), 7.32 (ddd, J=
8.6, 7.0, 1.7 Hz, 1H), 7.27–7.21 (m, 1H), 7.19 (dd, J=8.5, 0.7 Hz, 1H),
7.06 (dd, J=6.7, 1.0 Hz, 2H), 6.93 (d, J=7.6 Hz, 1H), 6.71 (ddd, J=
8.1, 7.1, 1.0 Hz, 1H), 2.58 (t, J=9.0 Hz, 2H), 1.66–1.52 (m, 2H), 1.42–
1.27(sext, J=7.3 Hz, 2H), 0.91 (t, J=7.3 Hz, 3H); 13C-NMR (75 MHz,
CDCl3) δ 173.59, 149.28, 144.63, 140.33, 135.32, 132.73, 129.32,
124.51, 123.46, 120.58, 117.11, 114.26, 110.38, 35.73, 33.70, 22.53,
14.10; HRMS (ESI) [M+H]+ calcd for C17H19NO2: 270.1489, found
270.1493; HPLC purity: 97%..

1-Nitro-3-(pent-1-en-1-yl)benzene (64). To a solution of 3-nitro-
benzaldehyde (1.22 g, 8.07 mmol) in dry THF (30 mL) was added n-
butyltriphenylphosphonium iodide (4.31 g, 9.66 mmol) under argon
atmosphere. Potassium tert-butoxide (1.09 g, 9.71 mmol) was added
portionwise at 0 °C. The mixture was stirred at 0 °C for 15 min and
then was allowed to warm up to room temperature over 16 h, after
which it was concentrated under reduced pressure. The residue
was dissolved in EtOAc. The organic phase was washed with H2O
(3×50 mL), dried over Na2SO4, filtered and concentrated under
reduced pressure. Purification by flash column chromatography
(hexanes/EtOAc 95 :5) provided 1-nitro-3-(pent-1-en-1-yl)benzene
64 (651 mg, 3.40 mmol, 42%) as a yellow oil. 1H NMR (300 MHz,
CDCl3) δ 8.10–7.91 (m, 2H), 7.55 (dd, J=11.8, 7.8 Hz, 1H), 7.47–7.34
(m, 1H), 6.36 (dd, J=13.4, 7.9 Hz, 1H), 5.78 (dt, J=11.7, 7.3 Hz, 1H),
2.25 (qd, J=7.4, 1.8 Hz, 2H), 1.45 (dd, J=14.7, 7.4 Hz, 2H), 0.90 (t,
J=7.3 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 148.07, 139.23, 135.70,
134.59, 128.92, 126.68, 123.18, 121.11, 30.47, 22.83, 13.62..

3-Pentylaniline (65). To a solution of 1-nitro-3-(pent-1-en-1-yl)
benzene 64 (371 mg, 1.94 mmol) in EtOAc (10 mL) was added Pd/C
10% (6 mg). The reaction vessel was evacuated under vacuum and
filled back with hydrogen. The cycle was repeated twice and the
suspension was stirred at room temperature for 16 h under H2
atmosphere. The mixture was filtered over a plug of celite, rinsed
with DCM and concentrated under reduced pressure to give 3-
pentylaniline 65 (268 mg, 1.64 mmol, 85%) as an orange oil without
any purification. Spectral data are consistent with literature
values[59] 1H NMR (300 MHz, CDCl3) δ 7.22–7.15 (m, 1H), 6.73 (d, J=
7.6 Hz, 1H), 6.60 (dd, J=7.8, 1.4 Hz, 2H), 3.64 (s(br), 2H), 2.65 (t, J=
9.0 Hz, 2H), 1.80–1.66 (m, 2H), 1.53–1.42 (m, 4H), 1.05 (t, J=6.9 Hz,
3H).

2-((3-Pentylphenyl)amino)benzoic acid (21). 3-Pentylaniline 65
(149 mg, 0.913 mmol) was reacted with methyl 2-bromobenzoate
(304 mg, 1.41 mmol) according to general procedure C. The crude
compound was used without any purification. Its saponification
was performed according to general procedure D to afford 21
(186 mg, 0.656 mmol, 72%) was obtained as a yellow solid without
the need of any purification. 1H-NMR (300 MHz, CDCl3) δ 9.42 (s(br),
1H), 8.16 (dd, J=8.0, 1.2 Hz, 1H), 7.45–7.37 (m, 1H), 7.33 (t, J=

7.1 Hz, 2H), 7.21–7.15 (m, 2H), 7.05 (d, J=7.5 Hz, 1H), 6.82 (t, J=
7.2 Hz, 1H), 2.70 (t, J=9.0 Hz, 2H), 1.74 (quint. J=6.0 Hz, 2H), 1.49–
1.40 (m, 4H), 1.01 (t, J=6.8 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
174.43, 149.23, 144.56, 140.27, 135.29, 132.75, 129.28, 124.43,
123.36, 120.50, 117.08, 114.20, 110.46, 35.98, 31.64, 31.21, 22.68,
14.18; HRMS (ESI) [M+H]+ calcd for C18H21NO2: 284.1645, found
284.1658; HPLC purity: >99%.

n-Pentyltriphenylphosphonium iodide (66). To a solution of
triphenylphosphine (5.00 g, 19.1 mmol) in dry toluene (30 mL) was
added 1-iodopentane (4.24 mL, 32.5 mmol). The reaction mixture
was stirred at 110 °C for 48 h under argon atmosphere. After
cooling down to room temperature, the precipitate was filtered and
dried to yield to product 66 (8.78 g, 19.1 mmol, 99%) as a white
powder. Spectral data are consistent with literature values[60] 1H-
NMR (300 MHz, CDCl3) δ 7.85–7.75 (m, 9H), 7.74–7.66 (m, 6H), 3.69–
3.56 (m, 2H), 1.70–1.54 (m, 4H), 1.30 (sext, J=7.3 Hz, 2H), 0.81 (t, J=
7.3 Hz, 3H).

1-(Hex-1-en-1-yl)-3-nitrobenzene (67). To a solution of 3-nitro-
benzaldehyde (2.46 g, 16.29 mmol) in dry THF (65 mL) was added
66 (9.00 g, 19.55 mmol) under argon atmosphere. Potassium tert-
butoxide (2.19 g, 19.52 mmol) was added portionwise at 0 °C. The
mixture was stirred at 0 °C for 15 min and then was allowed to
warm up to room temperature for 16 h, after which it was
concentrated under reduced pressure. The residue was dissolved in
EtOAc. The organic phase was washed with H2O (3×50 mL), dried
over Na2SO4, filtered and concentrated under reduced pressure.
Purification by flash column chromatography (hexanes/EtOAc 95 :5)
provided 67 (1.89 g, 9.21 mmol, 57%) as a yellow oil. Spectral data
are consistent with literature values.[61] 1H-NMR (300 MHz, CDCl3) δ
8.15 (dt, J=17.2, 1.7 Hz, 1H), 8.09–8.00 (m, 1H), 7.64–7.54 (m, 1H),
7.52–7.41 (m, 1H), 6.43 (d, J=12.9 Hz, 1H), 5.83 (dt, J=11.7, 7.4 Hz,
1H), 2.36–2.26 (m 2H), 1.51–1.42 (m, 2H), 1.42–1.31 (m, 2H), 0.90 (t,
J=7.2 Hz, 3H).

3-Hexylaniline (68). To a solution of 67 (563 mg, 2.74 mmol) in
EtOAc (10 mL) was added Pd/C 10% (15 mg). The reaction vessel
was evacuated under vacuum and filled with hydrogen. The cycle
was repeated twice and the suspension was stirred at room
temperature for 16 h under H2 atmosphere. The mixture was then
filtered over a plug of celite, rinsed with DCM and concentrated
under reduced pressure to afford 3-hexylaniline 68 (429 mg,
2.42 mmol, 88%) as a yellow oil which was used directly in the next
step. 1H-NMR (300 MHz, CDCl3) δ 7.08 (td, J=7.7, 1.0 Hz, 1H), 6.61
(d, J=7.7 Hz, 1H), 6.55–6.49 (m, 2H), 3.60 (s, 2H), 2.53 (t, J=7.6 Hz,
2H), 1.61 (quint, J=7.5 Hz, 2H), 1.40–1.29 (m, 6H), 0.90 (t, J=6.3 Hz,
3H); 13C-NMR (75 MHz, CDCl3) δ 146.34, 144.27, 129.15, 118.89,
115.35, 112.58, 36.06, 31.83, 31.42, 29.14, 22.69, 14.18.

2-((3-Hexylphenyl)amino)benzoic acid (22). 2-Bromobenzoic acid
(109 mg, 0.54 mmol) was reacted with 68 (125 mg, 0.71 mmol)
according to general procedure F to afford product 22 (24 mg,
0.081 mmol, 15%) as a yellow solid. 1H-NMR (300 MHz, CDCl3) δ
9.28 (s(br), 1H), 8.04 (dd, J=8.1, 1.5 Hz, 1H), 7.35 (ddd, J=8.6, 7.0,
1.6 Hz, 1H), 7.28 (d, J=8.7 Hz, 1H), 7.25–7.19 (m, 1H), 7.13–7.05 (m,
3H), 6.96 (d, J=7.6 Hz, 1H), 6.80–6.68 (m, 1H), 2.61 (t, J=9.0 Hz, 2H),
1.69–1.57 (m, 2H), 1.41–1.27 (m, 6H), 0.89 (t, J=6.7 Hz, 3H); 13C-NMR
(75 MHz, CDCl3) δ 172.97, 149.26, 144.66, 140.32, 135.28, 132.69,
129.33, 124.49, 123.44, 120.56, 117.09, 114.24, 110.28, 36.05, 31.87,
31.53, 29.15, 22.77, 14.25; HRMS (ESI) [M+H]+ calcd for C19H23NO2:
298.1802, found 298.1796; HPLC purity: 96%.

1-(Hept-1-yn-1-yl)-3-nitrobenzene (69). To a solution of 1-iodo-3-
nitrobenzene (500 mg, 2.0 mmol) in dry THF (5 mL) was added
PdCl2(PPh3)2 (14 mg, 0.02 mmol), CuI (8 mg, 0.04 mmol), DIPEA
(1.1 mL, 6.3 mmol) and hept-1-yne (0.29 mL, 2.2 mmol). The reac-
tion mixture was stirred at 50 °C for 16 h under argon atmosphere,
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then cooled down to room temperature and diluted with EtOAc
and H2O. The aqueous phase was extracted with EtOAc (3×20 mL)
and the combined organic phases were washed with brine (1×
60 mL), dried over Na2SO4, filtered and concentrated under reduced
pressure. Purification by flash column chromatography (hexanes/
EtOAc 99 :1 to 90 :10) provided 69 (436 mg, 2.0 mmol, >99%) as an
orange oil. 1H-NMR (300 MHz, CDCl3) δ 8.23 (t, J=1.9 Hz, 1H), 8.10
(ddd, J=8.3, 2.3, 1.0 Hz, 1H), 7.68 (dt, J=7.7, 1.2 Hz, 1H), 7.45 (t, J=
8.0 Hz, 1H), 2.42 (t, J=7.1 Hz, 2H), 1.63 (quint, J=7.1 Hz, 2H), 1.48–
1.30 (m, 4H), 0.93 (t, J=7.1 Hz, 3H); 13C-NMR (151 MHz, CDCl3) δ
148.21, 137.43, 129.25, 126.52, 126.10, 122.33, 93.78, 78.63, 31.24,
28.30, 22.34, 19.47, 14.10.

3-(Hept-1-yn-1-yl)aniline (70). The reduction of the nitro group in
69 (200 mg, 0.921 mmol) was performed according to general
procedure A. Purification by flash column chromatography (hex-
anes/EtOAc 99 :1 to 90 :10) provided 70 (156 mg, 0.833 mmol, 90%)
as an orange oil. 1H-NMR (300 MHz, CDCl3) δ 7.08 (t, J=7.8 Hz, 1H),
6.84 (d, J=7.6 Hz, 1H), 6.74 (s, 1H), 6.59 (dd, J=8.0, 2.5 Hz, 1H), 3.62
(s(br), 2H), 2.41 (t, J=7.1 Hz, 2H), 1.63 (quint.J=6.9 Hz, 2H), 1.51–
1.34 (m, 4H), 0.96 (t, J=7.0 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
146.27, 129.12, 124.77, 121.93, 117.91, 114.61, 89.88, 80.80, 31.15,
28.52, 22.28, 19.38, 14.04..

3-Heptylaniline (71). To a solution of 70 (189 mg, 1.0 mmol) in
EtOAc (5 mL) was added Pd/C 10% (5 mg). The reaction vessel was
evacuated under vacuum and filled back with hydrogen. The cycle
was repeated twice and the suspension was stirred at room
temperature for 16 h under H2 atmosphere. The mixture was then
filtered over a plug of celite, rinsed with DCM and concentrated
under reduced pressure. Purification by flash column chromatog-
raphy (hexanes/EtOAc 99 :1 to 70/30) provided 71 (131 mg,
0.68 mmol, 68%) as a yellow oil. 1H-NMR (300 MHz, CDCl3) δ 7.11 (t,
J=7.6 Hz, 1H), 6.64 (d, J=7.4 Hz, 1H), 6.59–6.50 (m, 2H), 3.62 (s(br),
2H), 2.56 (t, J=9.0 Hz, 2H), 1.70–1.56 (m, 2H), 1.41–1.29 (m, 8H),
0.94 (t, J=6.7 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 146.38, 144.29,
129.16, 118.90, 115.35, 112.58, 36.07, 31.91, 31.48, 29.44, 29.29,
22.76, 14.19.

Methyl 2-((3-heptylphenyl)amino)benzoate (72). 3-Heptylaniline
71 (70 mg, 0.37 mmol) was reacted with methyl 2-bromobenzoate
according to general procedure C. Purification by flash column
chromatography (hexanes/EtOAc 99 :1 to 90 :10) provided product
72 (102 mg, 0.31 mmol, 84%) as a yellow oil. 1H-NMR (300 MHz,
CDCl3) δ 9.45 (s(br), 1H), 7.97 (dd, J=8.0, 1.4 Hz, 1H), 7.35–7.26 (m,
2H), 7.24 (d, J=7.4 Hz, 1H), 7.11–7.05 (m, 2H), 6.92 (d, J=7.5 Hz,
1H), 6.78–6.67 (m, 1H), 3.91 (s, 3H), 2.60 (t, J=9.0 Hz, 2H), 1.69–1.55
(m, 2H), 1.36–1.26 (m, 8H), 0.89 (t, J=6.7 Hz, 3H); 13C-NMR (75 MHz,
CDCl3) δ 169.08, 148.28, 144.53, 140.72, 134.20, 131.73, 129.24,
123.95, 122.83, 119.90, 117.00, 114.21, 111.87, 51.87, 36.05, 31.96,
31.54, 29.42, 29.32, 22.81, 14.24.

2-((3-Heptylphenyl)amino)benzoic acid (23). Methyl 2-((3-heptyl-
phenyl)amino)benzoate 72 (102 mg, 0.31 mmol) was saponified
according to general procedure D to afford 23 (93 mg, 0.30 mmol,
97%) as a yellow solid without the need of any purification. 1H-
NMR (300 MHz, Methanol-d4) δ 7.96 (dd, J=8.0, 1.5 Hz, 1H), 7.27–
7.21 (m, 1H), 7.20–7.13 (m, 2H), 7.03–6.94 (m, 2H), 6.83 (d, J=7.6 Hz,
1H), 6.67 (ddd, J=8.1, 6.9, 1.3 Hz, 1H), 2.51 (t, J=9.0 Hz, 2H), 1.55
(quint, J=7.1 Hz, 2H), 1.33–1.19 (m, 8H), 0.85 (t, J=6.8 Hz, 3H); 13C-
NMR (75 MHz, Methanol-d4) δ 171.84, 149.38, 145.39, 141.98,
134.99, 133.26, 130.18, 124.60, 123.15, 120.32, 117.89, 114.80,
113.26, 36.83, 32.97, 32.55, 30.27, 23.68, 14.48; HRMS (ESI) [M+H]+

calcd for C20H25NO2: 312.1958, found 312.1965; HPLC purity: >99%.

2-((3-Isopropylphenyl)amino)benzoic acid (24). 2-Bromobenzoic
acid (210 mg, 1.04 mmol) was reacted with 3-isopropylaniline
(198 mg, 1.46 mmol) according to general procedure F to afford

product 24 (56 mg, 0.22 mmol, 21%) as a light yellow solid. 1H-NMR
(300 MHz, CDCl3) δ 9.35 (s(br), 1H), 8.11 (dd, J=8.1, 1.5 Hz, 1H),
7.44–7.33 (m, 2H), 7.29 (t, J=8.8 Hz, 1H), 7.20–7.12 (m, 2H), 7.07 (d,
J=7.6 Hz, 1H), 6.85–6.74 (m, 1H), 2.97 (sept, J=6.9 Hz, 1H), 1.33 (d,
J=6.9 Hz, 6H); 13C-NMR (75 MHz, CDCl3) δ 174.25, 150.65, 149.32,
140.34, 135.36, 132.77, 129.40, 122.54, 121.62, 120.77, 117.11,
114.22, 110.41, 34.24, 29.85, 24.09; HRMS (ESI) [M+H]+ calcd for
C16H17NO2: 256.1332, found 256.1339; HPLC purity: >99%.

Methyl 2-((3-(tert-butyl)phenyl)amino)benzoate (73). 3-(Tert-butyl)
aniline (300 mg, 2.0 mmol) was reacted with methyl 2-bromoben-
zoate according to general procedure C. Purification by flash
column chromatography (hexanes/EtOAc 99 :1 to 95 :5) provided
product 73 (485 mg, 1.72 mmol, 86%) as a yellow oil. 1H-NMR
(300 MHz, CDCl3) δ 9.48 (s(br), 1H), 7.97 (dd, J=8.1, 1.3 Hz, 1H),
7.35–7.23 (m, 4H), 7.19–7.06 (m, 2H), 6.76–6.67 (m, 1H), 3.91 (s, 3H),
1.33 (s, 9H); 13C-NMR (75 MHz, CDCl3) δ 169.12, 152.84, 148.39,
140.46, 134.23, 131.75, 129.00, 120.87, 120.30, 119.77, 116.93,
114.07, 111.76, 51.87, 34.86, 31.44.

2-((3-(Tert-butyl)phenyl)amino)benzoic acid (25). Methyl 2-((3-
(tert-butyl)phenyl)amino)benzoate 73 (200 mg, 0.71 mmol) was
saponified according to general procedure D to afford 25 (188 mg,
0.70 mmol, 99%) was obtained without the need of any purification
as a brown solid. Spectral data are consistent with literature
values.[62] 1H-NMR (300 MHz, Methanol-d4) δ 7.97 (dd, J=8.0, 1.5 Hz,
1H), 7.28 (ddd, J=8.6, 5.3, 1.6 Hz, 1H), 7.25–7.21 (m, 2H), 7.23–7.14
(m, 2H), 7.15–7.06 (m, 1H), 7.03 (ddd, J=7.9, 2.1, 0.9 Hz, 1H), 6.76–
6.64 (m, 1H), 1.31 (s, 9H); HRMS (ESI) [M+H]+ calcd for C17H19NO2:
270.1489, found 270.15013; HPLC purity: >99%.

2-([1,1’-Biphenyl]-3-ylamino)benzoic acid (26). 2-Bromobenzoic
acid (200 mg, 0.99 mmol) was reacted with 3-aminobiphenyl
(235 mg, 1.39 mmol) according to general procedure F to afford
product 26 (47 mg, 0.16 mmol, 16%) as a beige powder. 1H-NMR
(300 MHz, CDCl3) δ 9.40 (s(br), 1H), 8.08 (dd, J=8.1, 1.4 Hz, 1H),
7.65–7.58 (m, 2H), 7.51 (t, J=1.7 Hz, 1H), 7.45 (td, J=7.5, 2.1 Hz,
3H), 7.42–7.33 (m, 3H), 7.35–7.26 (m, 2H), 6.84–6.73 (m, 1H); 13C-
NMR (75 MHz, CDCl3) δ 173.62, 148.99, 142.84, 140.96, 140.85,
135.44, 132.81, 129.96, 128.95, 127.68, 127.28, 123.07, 121.96,
118.56, 117.49, 114.36, 110.67; HRMS (ESI) [M+H]+ calcd for
C19H15NO2: 290.1176, found 290.1182; HPLC purity: 98%.

Methyl 2-bromo-3-fluorobenzoate (74). Esterification of 2-bromo-
3-fluorobenzoic acid (300 mg, 1.37 mmol) was performed according
to general procedure E to afford 74 (236 mg, 1.01 mmol, 74%) as a
colorless oil without the need of any purification. 1H-NMR (300 MHz,
CDCl3) δ 7.58–7.53 (m, 1H), 7.32 (td, J=8.0, 5.1 Hz, 1H), 7.23 (td, J=
8.3, 1.7 Hz, 1H), 3.93 (s, 3H); 19F-NMR (282 MHz, CDCl3) δ � 102.88,
� 102.88, � 102.90, � 102.90, � 102.91, � 102.91, � 102.93, � 102.93;
13C-NMR (75 MHz, CDCl3) δ 165.93, 165.89, 161.25, 157.98, 134.39,
128.58, 128.47, 126.66, 126.61, 119.36, 119.05, 109.65, 109.35, 52.76.

Methyl 3-fluoro-2-((3-hexylphenyl)amino)benzoate (75). 3-Hexyla-
niline 68 (100 mg, 0.56 mmol) was reacted with 74 according to
general procedure C. Purification by flash column chromatography
(hexanes/EtOAc 99 :1 to 90 :10) provided product 75 (78 mg,
0.24 mmol, 42%) as a yellow oil. 1H-NMR (300 MHz, CDCl3) δ 8.87
(s(br), 1H), 7.83–7.78 (m, 1H), 7.29–7.23 (m, 1H), 7.19 (t, J=8.7 Hz,
1H), 6.91 (td, J=8.0, 4.6 Hz, 1H), 6.85 (d, J=7.6 Hz, 1H), 6.79 (dd, J=
8.0, 2.9 Hz, 2H), 3.91 (s, 3H), 2.59 (t, J=7.0 Hz, 2H), 1.69–1.59 (m,
2H), 1.38–1.29 (m, 6H), 0.92 (t, J=6.7 Hz, 3H); 13C-NMR (75 MHz,
CDCl3) δ 182.37, 168.23, 151.98, 147.24, 143.76, 128.55, 126.94,
122.35, 121.00, 120.73, 119.66, 118.98, 116.06, 52.36, 36.11, 31.88,
31.49, 29.17, 22.76, 14.25; 19F-NMR (282 MHz, CDCl3) δ � 115.20,
� 115.21, � 115.22, � 115.23, � 115.24, � 115.25.

3-Fluoro-2-((3-hexylphenyl)amino)benzoic acid (31). Methyl 3-
fluoro-2-((3-hexylphenyl)amino)benzoate 75 (78 mg, 0.24 mmol)
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was saponified according to general procedure D to afford 31
(60 mg, 0.19 mmol, 79%) as a brown oil without the need of any
purification. 1H-NMR (300 MHz, Methanol-d4) δ 7.84 (dt, J=7.9,
1.0 Hz, 1H), 7.26 (ddd, J=12.1, 8.1, 1.5 Hz, 1H), 7.10 (td, J=7.7,
1.8 Hz, 1H), 6.95 (td, J=8.0, 4.7 Hz, 1H), 6.76 (d, J=7.6 Hz, 1H), 6.71–
6.64 (m, 2H), 2.52 (t, J=9.0 Hz, 2H), 1.65–1.49 (m, 2H), 1.37–1.24 (m,
6H), 0.88 (t, J=6.6 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 174.30,
156.45, 153.16, 143.80, 143.19, 133.45, 133.29, 128.59, 127.17,
124.07, 121.86, 120.51, 120.39, 119.98, 119.71, 118.26, 115.62, 36.04,
31.84, 31.46, 29.20, 22.76, 14.22; 19F-NMR (282 MHz, Methanol-d4) δ
� 118.95, � 118.96, � 118.98, � 118.99, � 119.00, � 119.02, � 119.03;
HRMS (ESI) [M+H]+ calcd for C19H22FNO2: 316.1707, found
316.1720; HPLC purity: 99%.

Methyl 2-bromo-4-fluorobenzoate (76). Esterification of 2-bromo-
4-fluorobenzoic acid (2.00 g, 9.13 mmol) was performed according
to general procedure E to afford 76 (1.92 g, 8.25 mmol, 44%) as a
colorless oil without the need of any purification. 1H-NMR (300 MHz,
CDCl3) δ 7.89 (dd, J=8.7, 6.0 Hz, 1H), 7.43 (dd, J=8.3, 2.4 Hz, 1H),
7.09 (td, J=8.2, 2.5 Hz, 1H), 3.94 (s, 3H); 13C-NMR (151 MHz, CDCl3) δ
165.66, 164.80, 163.10, 133.52, 133.46, 128.11, 128.09, 123.28,
123.21, 122.09, 121.93, 114.71, 114.57, 52.63; 19F-NMR (282 MHz,
CDCl3) δ � 105.73, � 105.75, � 105.76, � 105.78, � 105.78, � 105.81..

Methyl 4-fluoro-2-((3-hexylphenyl)amino)benzoate (77). 3-Hexyla-
niline 68 (121 mg, 0.68 mmol) was reacted with 76 according to
general procedure C. Purification by flash column chromatography
(hexanes/EtOAc 95 :5) provided product 77 (211 mg, 0.64 mmol,
94%) as a yellow oil. 1H-NMR (300 MHz, CDCl3) δ 9.65 (s(br), 1H),
7.98 (dd, J=9.0, 6.8 Hz, 1H), 7.29 (td, J=7.4, 1.3 Hz, 1H), 7.11–7.06
(m, 2H), 6.99 (d, J=7.6 Hz, 1H), 6.87 (dd, J=12.2, 2.5 Hz, 1H), 6.45–
6.37 (m, 1H), 3.91 (s, 3H), 2.67–2.59 (t, J=7.5 Hz, 2H), 1.71–1.58 (m,
2H), 1.41–1.30 (m, 6H), 0.96–0.88 (m, 3H); 13C-NMR (75 MHz, CDCl3) δ
168.61, 168.42, 165.28, 150.89, 150.73, 144.73, 139.85, 134.38,
134.23, 129.40, 124.84, 123.54, 120.62, 107.96, 104.73, 104.43,
100.07, 99.72, 51.84, 35.99, 31.85, 31.46, 29.10, 22.73, 14.21; 19F-NMR
(282 MHz, CDCl3) δ � 103.31, � 103.32, � 103.34, � 103.34, � 103.35,
� 103.36, � 103.37, � 103.38, � 103.39, � 103.41, � 103.41.

4-Fluoro-2-((3-hexylphenyl)amino)benzoic acid (32). Saponifica-
tion of methyl 4-fluoro-2-((3-hexylphenyl)amino)benzoate 77
(200 mg, 0.61 mmol) was performed according to general proce-
dure D to afford 32 (95 mg, 0.30 mmol, 49%) as a yellow solid
without the need of any purification. 1H-NMR (300 MHz, CDCl3) δ
9.43 (s(br), 1H), 8.04 (dd, J=8.7, 6.9 Hz, 1H), 7.30 (t, J=7.9 Hz, 1H),
7.12–7.05 (m, 2H), 7.01 (d, J=7.6 Hz, 1H), 6.80 (dd, J=12.1, 2.2 Hz,
1H), 6.48–6.38 (m, 1H), 2.68–2.56 (t, J=7.5 Hz, 2H), 1.71–1.55 (m,
2H), 1.41–1.24 (m, 6H), 0.89 (t, J=6.6 Hz, 3H); 13C-NMR (75 MHz,
CDCl3) δ 172.87, 169.39, 166.04, 151.91, 151.75, 144.91, 139.47,
135.57, 135.41, 129.52, 125.38, 124.10, 121.23, 105.21, 104.90,
100.18, 99.83, 36.01, 31.86, 31.50, 29.13, 22.75, 14.24; 19F-NMR
(282 MHz, CDCl3) δ � 101.57, � 101.59, � 101.61, � 101.63, � 101.66;
HRMS (ESI) [M+H]+ calcd for C19H22FNO2: 316.1707, found
316.1722; HPLC purity: >99%.

Methyl 2-bromo-5-fluorobenzoate (78). Esterification of 2-bromo-
5-fluorobenzoic acid (300 mg, 1.37 mmol) was performed according
to general procedure E to afford 78 (262 mg, 1.13 mmol, 82%) as a
colorless oil without the need of any purification. 1H-NMR (300 MHz,
CDCl3) δ 7.60 (dt, J=7.9, 2.5 Hz, 1H), 7.51 (dt, J=8.7, 2.9 Hz, 1H),
7.10–7.00 (m, 1H), 3.93 (s, 3H); 13C-NMR (75 MHz, CDCl3) δ 165.47,
163.06, 159.76, 135.97, 135.87, 133.56, 133.46, 120.23, 119.93,
118.79, 118.46, 116.19, 116.15, 52.82; 19F-NMR (282 MHz, CDCl3) δ
� 113.95, � 113.96, � 113.97, � 113.98, � 113.99, � 113.99, � 114.00,
� 114.02.

Methyl 5-fluoro-2-((3-hexylphenyl)amino)benzoate (79). 3-Hexyla-
niline 68 (100 mg, 0.56 mmol) was reacted with 78 according to

general procedure C. Purification by flash column chromatography
(hexanes/EtOAc 99 :1 to 90 :10) provided product 79 (93 mg,
0.28 mmol, 50%) as a yellow oil. 1H-NMR (300 MHz, CDCl3) δ 9.25
(s(br), 1H), 7.66 (dd, J=9.5, 3.1 Hz, 1H), 7.29–7.21 (m, 2H), 7.11–7.03
(m, 3H), 6.93 (d, J=7.6 Hz, 1H), 3.92 (s, 3H), 2.61 (t, J=9.0 Hz, 2H),
1.70–1.58 (m, 2H), 1.42–1.27 (m, 6H), 0.92 (t, J=6.7 Hz, 3H); 13C-NMR
(75 MHz, CDCl3) δ 168.11, 168.08, 155.87, 152.74, 144.85, 144.83,
144.61, 140.91, 129.31, 123.88, 122.39, 122.01, 121.71, 119.43,
117.00, 116.69, 115.91, 115.82, 112.24, 112.16, 52.08, 36.03, 31.85,
31.48, 29.12, 22.74, 14.21; 19F-NMR (282 MHz, CDCl3) δ � 126.87,
� 126.88, � 126.89, � 126.90, � 126.91, � 126.92, � 126.93, � 126.94.

5-Fluoro-2-((3-hexylphenyl)amino)benzoic acid (33). Saponifica-
tion of methyl 5-fluoro-2-((3-hexylphenyl)amino)benzoate 79
(74 mg, 0.22 mmol) was performed according to general procedure
D to afford 33 (66 mg, 0.21 mmol, 95%) as a yellow solid without
the need of any purification. 1H-NMR (300 MHz, Methanol-d4) δ 7.62
(dd, J=9.6, 3.1 Hz, 1H), 7.25–7.17 (m, 1H), 7.17 (dd, J=2.6, 2.0 Hz,
1H), 7.08 (ddd, J=9.3, 7.7, 3.1 Hz, 1H), 7.00–6.95 (m, 2H), 6.86 (d, J=
7.6 Hz, 1H), 2.55 (t, J=9.0 Hz, 2H), 1.64–1.52 (m, 2H), 1.33–1.26 (m,
6H), 0.88 (t, J=6.7 Hz, 3H); 13C-NMR (75 MHz, Methanol-d4) δ 170.68,
157.09, 153.98, 146.04, 145.59, 142.26, 130.29, 124.62, 122.88,
122.24, 120.02, 118.25, 116.75, 36.85, 32.86, 32.57, 30.03, 23.69,
14.43; 19F-NMR (282 MHz, Methanol-d4) δ � 128.98, � 129.00,
� 129.01, � 129.01, � 129.02, � 129.03, � 129.04, � 129.06; HRMS (ESI)
[M+H]+ calcd for C19H22FNO2: 316.1707, found 316.1718; HPLC
purity: >99%.

Methyl 2-bromo-6-fluorobenzoate (80). Esterification of 2-bromo-
6-fluorobenzoic acid (300 mg, 1.4 mmol) was performed according
to general procedure E to afford 80 (140 mg, 0.6 mmol, 43%) as a
colorless oil without the need of any purification. 1H-NMR (300 MHz,
CDCl3) δ 7.38 (dd, J=8.1, 0.7 Hz, 1H), 7.30–7.20 (m, 1H), 7.11–7.02
(m, 1H), 3.96 (s, 3H); 13C-NMR (75 MHz, CDCl3) δ 164.43, 161.34,
157.97, 132.11, 131.99, 128.71, 128.67, 124.78, 124.51, 120.39,
120.34, 115.17, 114.89, 53.11; 19F-NMR (282 MHz, CDCl3) δ � 111.50,
� 111.52, � 111.54, � 111.56.

Methyl 2-fluoro-6-((3-hexylphenyl)amino)benzoate (81). 3-Hexyla-
niline 68 (100 mg, 0.56 mmol) was reacted with 80 according to
general procedure C. Purification by flash column chromatography
(hexanes/EtOAc 99 :1 to 90 :10) provided product 81 (162 mg,
0.49 mmol, 88%) as a yellow oil. 1H-NMR (300 MHz, CDCl3) δ 9.09
(s(br), 1H), 7.28–7.14 (m, 2H), 7.06–7.01 (m, 2H), 6.98 (d, J=8.6 Hz,
1H), 6.93 (d, J=7.6 Hz, 1H), 6.46 (ddd, J=11.2, 8.1, 1.0 Hz, 1H), 3.94
(s, 3H), 2.59 (t, J=9.0 Hz, 2H), 1.65–1.58 (m, 2H), 1.37–1.27 (m, 6H),
0.93–0.86 (t, J=6.6 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 167.86,
165.14, 161.75, 149.02, 144.64, 140.54, 133.87, 129.32, 124.27,
122.86, 119.96, 110.12, 105.22, 52.28, 36.02, 31.85, 31.48, 29.12,
22.75, 14.23; 19F-NMR (282 MHz, CDCl3) δ � 105.83, � 105.85,
� 105.87, � 105.89.

2-Fluoro-6-((3-hexylphenyl)amino)benzoic acid (34=LM98).
Methyl 2-fluoro-6-((3-hexylphenyl)amino)benzoate 81 (100 mg,
0.30 mmol) was saponified according to general procedure D to
afford 34 (LM98) (57 mg, 0.18 mmol, 60%) as a brown solid without
the need of any purification. 1H-NMR (300 MHz, Methanol-d4) δ
7.25–7.11 (m, 2H), 6.99–6.85 (m, 4H), 6.43 (ddd, J=11.2, 8.1, 0.7 Hz,
1H), 2.57–2.49 (t, J=7.5 Hz, 2H), 1.56 (quint, J=7.6 Hz, 2H), 1.33–
1.23 (m, 6H), 0.86 (t, J=6.6 Hz, 3H); 13C-NMR (75 MHz, Methanol-d4)
δ 169.79, 166.44, 163.06, 150.11, 150.05, 145.55, 141.87, 134.66,
134.51, 130.27, 124.98, 123.36, 120.56, 110.85, 110.81, 105.94,
105.62, 104.96, 104.77, 36.80, 32.83, 32.52, 30.00, 23.66, 14.44; 19F-
NMR (282 MHz, Methanol-d4) δ � 107.32, � 107.34, � 107.36,
� 107.38; HRMS (ESI) [M+H]+ calcd for C19H22FNO2: 316.1707, found
316.1722; HPLC purity: >99%.
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2-Iodo-6-methylbenzoic acid (82). To a solution of 2-meth-
ylbenzoic acid (500 mg, 3.67 mmol) in dry DMF (12 mL) was added
N-iodosuccinimide (NIS) (826 mg, 3.67 mmol) and Pd(OAc)2 (83 mg,
0.37 mmol). The reaction mixture was stirred at 100 °C for 2 h,
cooled down to room temperature and concentrated under
vacuum. The residue was dissolved in DCM, washed with saturated
aqueous solution of brine (2×15 mL), dried over Na2SO3 and
concentrated under reduced pressure. Purification by flash column
chromatography (hexanes/EtOAc 98 :2 to 85 :15) provided product
82 (681 mg, 2.60 mmol, 71%) as a white solid. Spectral data are
consistent with literature values.[63] 1H-NMR (300 MHz, Chloroform-
d) δ 7.70 (d, J=7.9 Hz, 1H), 7.22 (d, J=7.7 Hz, 1H), 7.03 (t, J=7.8 Hz,
1H), 2.45 (s, 3H).

2-((3-Hexylphenyl)amino)-6-methylbenzoic acid (35). 3-Hexylani-
line 68 (100 mg, 0.56 mmol) was reacted with 82 according to
general procedure B to afford product 35 (32 mg, 0.10 mmol, 18%)
as a brown solid without any need for further purification. 1H-NMR
(500 MHz, DMSO-d6) δ 7.95 (s(br), 1H), 7.18 (t, J=7.8 Hz, 1H), 7.12 (t,
J=7.7 Hz, 1H), 7.06 (d, J=8.2 Hz, 1H), 6.87–6.83 (m, 2H), 6.77 (d, J=
7.4 Hz, 1H), 6.71 (d, J=7.5 Hz, 1H), 2.35 (s, 3H), 1.53 (quint, J=
7.3 Hz, 2H), 1.30–1.22 (m, 8H), 0.85 (t, J=6.7 Hz, 3H); 13C-NMR
(126 MHz, DMSO-d6) δ 169.97, 143.43, 142.98, 142.44, 137.51,
130.36, 128.99, 122.93, 122.60, 120.91, 118.34, 115.70, 115.61, 35.19,
31.10, 30.80, 28.33, 22.06, 21.09, 13.95; HRMS (ESI) [M+H]+ calcd
for C20H25NO2: 312.1958, found 312.1963; UPLC-MS purity: 93%.

Methyl 2-((4-hexylphenyl)amino)benzoate (83). 4-Hexylaniline
(300 mg, 1.69 mmol) was reacted with methyl 2-bromobenzoate
according to general procedure C. Purification by flash column
chromatography (hexanes/EtOAc 99 :1 to 90 :10) provided product
83 (174 mg, 0.56 mmol, 33%) as a yellow oil. 1H-NMR (300 MHz,
CDCl3) δ 9.47 (s(br), 1H), 8.02 (dd, J=8.1, 1.7 Hz, 1H), 7.38–7.28 (m,
2H), 7.24–7.21 (m, 4H), 6.79–6.72 (m, 1H), 3.96 (s, 3H), 2.66 (dd, J=
8.7, 6.7 Hz, 2H), 1.68 (quint, J=7.5 Hz, 2H), 1.46–1.34 (m, 6H), 0.98 (t,
J=6.0, 3H); 13C-NMR (75 MHz, CDCl3) δ 169.07, 148.71, 138.75,
138.28, 134.20, 131.69, 129.38, 129.16, 128.35, 123.23, 116.70,
113.91, 111.51, 51.81, 35.55, 31.88, 31.68, 29.14, 22.76, 14.24.

2-((4-Hexylphenyl)amino)benzoic acid (36). Saponification of 83
(75 mg, 0.24 mmol) was performed according to general procedure
D to afford 36 (48 mg, 0.16 mmol, 67%) as a brown solid without
the need of any purification. 1H-NMR (300 MHz, Methanol-d4) δ 7.95
(dd, J=8.0, 1.7 Hz, 1H), 7.29 (ddd, J=8.7, 7.0, 1.7 Hz, 1H), 7.19–7.09
(m, 5H), 6.73–6.64 (m, 1H), 2.58 (t, J=7.4 Hz, 2H), 1.61 (quint, J=
7.5 Hz, 2H), 1.39–1.29 (m, 6H), 0.95–0.85 (t, J=6.8 Hz, 3H); 13C-NMR
(75 MHz, Methanol-d4) δ 171.91, 149.89, 139.71, 139.57, 135.09,
133.23, 130.35, 123.68, 117.67, 114.57, 112.99, 36.36, 32.90, 32.78,
30.05, 23.69, 14.42; HRMS (ESI) [M+H]+ calcd for C19H23NO2:
298.1802, found 298.1815; HPLC purity: 99%.

Methyl 2-((4-(tert-butyl)phenyl)amino)benzoate (84). 4-Tert-buty-
laniline (0.32 mL, 2.01 mmol) was reacted with methyl 2-bromoben-
zoate according to general procedure C. Purification by flash
column chromatography (hexanes/EtOAc 99 :1 to 90 :10) provided
product 84 (422 mg, 1.49 mmol, 74%) as a yellow solid. 1H-NMR
(300 MHz, CDCl3) δ 9.41 (s(br), 1H), 7.95 (dd, J=8.1, 1.6 Hz, 1H),
7.40–7.34 (m, 2H), 7.33–7.27 (m, 1H), 7.24–7.16 (m, 3H), 6.74–6.65
(m, 1H), 3.90 (s, 3H), 1.34 (s, 9H); 13C-NMR (75 MHz, CDCl3) δ 169.08,
148.60, 146.86, 138.12, 134.21, 131.71, 126.33, 122.76, 116.78,
114.04, 111.61, 51.86, 34.52, 31.58.

2-((4-(Tert-butyl)phenyl)amino)benzoic acid (37). Methyl 2-((4-
(tert-butyl)phenyl)amino)benzoate 84 (100 mg, 0.35 mmol) was
saponified according to general procedure D to afford 37 (82 mg,
0.30 mmol, 86%) as a yellow solid without the need of any
purification. 1H-NMR (300 MHz, CDCl3) δ 8.02 (dd, J=8.1, 1.7 Hz,
1H), 7.42–7.30 (m, 3H), 7.23–7.15 (m, 3H), 6.77–6.69 (m, 1H), 1.34 (s,

9H); 13C-NMR (75 MHz, CDCl3) δ 173.63, 149.52, 147.40, 137.73,
135.29, 132.71, 126.42, 123.27, 116.92, 114.14, 110.20, 34.57, 31.57;
HRMS (ESI) [M+H]+ calcd for C17H19NO2: 270.1489, found 270.1499;
UPLC-MS purity: >99%.

Methyl 2-([1,1’-biphenyl]-4-ylamino)benzoate (85). 4-Aminobi-
phenyl (300 mg, 1.77 mmol) was reacted with methyl 2-bromoben-
zoate according to general procedure C. Purification by flash
column chromatography (DCM 100%) provided product 85
(536 mg, 1.77 mmol, >99%) as an orange solid. 1H-NMR (300 MHz,
CDCl3) δ 9.55 (s(br), 1H), 7.99 (dt, J=8.0, 1.1 Hz, 1H), 7.63–7.55 (m,
4H), 7.48–7.41 (m, 2H), 7.37–7.29 (m, 5H), 6.81–6.72 (m, 1H), 3.92 (s,
3H); 13C-NMR (75 MHz, CDCl3) δ 169.06, 147.79, 140.79, 140.27,
136.34, 134.26, 131.80, 128.91, 128.11, 127.08, 126.88, 122.50,
117.45, 114.42, 112.28, 51.95.

2-([1,1’-Biphenyl]-4-ylamino)benzoic acid (38). 85 (114 mg,
0.376 mmol) was saponified according to general procedure D to
afford 38 (68 mg, 0.24 mmol, 64%) as a light yellow solid without
the need of any purification. 1H-NMR (500 MHz, DMSO-d6) δ 9.75
(s(br), 1H), 7.92 (dd, J=8.1, 1.7 Hz, 1H), 7.68–7.64 (m, 4H), 7.48–7.40
(m, 3H), 7.36–7.30 (m, 4H), 6.81 (t, J=7.5 Hz, 1H); 13C-NMR
(126 MHz, DMSO-d6) δ 169.93, 146.54, 140.12, 139.67, 134.48,
134.10, 131.90, 128.96, 128.91, 127.63, 126.94, 126.15, 121.21,
117.72, 114.20; HRMS (ESI) [M+H]+ calcd for C19H15NO2: 290.1176,
found 290.1183; UPLC-MS purity: 95%.

N-(4-((3 r,5 r,7 r)-adamantan-1-yl)phenyl)acetamide (86). To a sol-
ution of 1-bromoadamantane (250 mg, 1.16 mmol) in dichloro-
ethane (10 mL) was added acetanilide (157 mg, 1.16 mmol). The
reaction mixture was stirred for 5 min under argon atmosphere
before ZnCl2 (32 mg, 0.23 mmol) was added. The mixture was then
heated at 75 °C for 16 h. EtOAc was added (100 mL) and the organic
phase was washed with H2O (50 mL) and a saturated aqueous
solution of brine (50 mL). The organic phase was dried over Na2SO4

and evaporated. The crude material was purified by flash column
chromatography (hexanes/EtOAc 95 :5 to 40 :60) to give 86
(199 mg, 0.739 mmol, 64%) as a white powder. Spectral data are
consistent with literature values.[65] 1H-NMR (300 MHz, CDCl3) δ 7.42
(d, J=8.7 Hz, 2H), 7.31 (d, J=8.7 Hz, 2H), 7.07 (s(br), 1H), 2.16 (s,
3H), 2.12–2.06 (m, 3H), 1.90–1.86 (m, 6H), 1.83–1.69 (m, 6H).

4-((3 r,5 r,7 r)-adamantan-1-yl)aniline hydrochloride (87). To a
solution of 86 (70 mg, 0.26 mmol) in MeOH/H2O (3 :1) (4 mL) was
added concentrated HCl (0.4 mL). The reaction mixture was stirred
at 80 °C for 16 h, cooled back to room temperature and evaporated.
The crude compound 87 (69 mg, 0.26 mmol, >99%) was used in
the next step without further purification. Spectral data are
consistent with literature values.[65] 1H-NMR (300 MHz, Methanol-d4)
δ 7.52–7.45 (m, 2H), 7.26–7.20 (m, 2H), 2.13–2.06 (m, 3H), 1.95–1.91
(m, 6H), 1.90–1.75 (m, 6H).

Methyl 2-((4-((3 r,5 r,7 r)-adamantan-1-yl)phenyl)amino)benzoate
(88). 87 (100 mg, 0.379 mmol) was reacted with methyl 2-
bromobenzoate according to general procedure C. Purification by
flash column chromatography (hexanes/EtOAc 99 :1 to 90 :10)
followed by prep-TLC (hexanes/EtOAc 95 :5) provided product 88
(87 mg, 0.24 mmol, 63%) as a beige powder. 1H-NMR (600 MHz,
CDCl3) δ 9.40 (s(br), 1H), 7.95 (d, J=8.1 Hz, 1H), 7.33 (d, J=6.8 Hz,
2H), 7.23–7.17 (m, 4H), 6.69 (s(br), 1H), 3.89 (s, 3H), 2.14–2.07 (m,
3H), 1.96–1.88 (m, 6H), 1.82–1.73 (m, 6H); 13C-NMR (75 MHz, CDCl3) δ
169.00, 148.53, 147.09, 138.11, 134.14, 131.67, 129.13, 128.32,
125.84, 122.70, 116.72, 114.00, 111.53, 51.77, 43.36, 36.90, 35.97,
29.08.

2-((4-((3 r,5 r,7 r)-Adamantan-1-yl)phenyl)amino)benzoic acid (39).
88 (34 mg, 0.094 mmol) was saponified according to general
procedure D to afford 39 (30 mg, 0.087 mmol, 93%) as a white
powder without the need of any purification. 1H-NMR (300 MHz,
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Acetone-d6) δ 8.45 (dd, J=8.0, 1.6 Hz, 1H), 7.86–7.79 (m, 3H), 7.70–
7.63 (m, 3H), 7.20 (ddd, J=8.1, 7.1, 1.1 Hz, 1H), 2.58–2.53 (m, 3H),
2.42–2.37 (m, 6H), 2.29–2.21 (m, 6H); 13C-NMR (75 MHz, DMSO-d6) δ
170.07, 147.53, 146.01, 137.81, 134.13, 131.88, 129.49, 125.68,
121.54, 121.37, 116.93, 113.46, 112.10, 42.71, 36.21, 35.39, 28.37;
HRMS (ESI) [M+H]+ calcd for C23H25NO2: 348.1958, found 348.1969;
HPLC purity: 97%.

Methyl 2-((4-cyclohexylphenyl)amino)benzoate (89). 4-Cyclohexy-
laniline (300 mg, 1.71 mmol) was reacted with methyl 2-bromoben-
zoate according to general procedure C. Purification by flash
column chromatography (hexanes/EtOAc 99 :1 to 90 :10) provided
product 89 (402 mg, 1.30 mmol, 76%) as a yellow solid. 1H-NMR
(300 MHz, CDCl3) δ 9.61 (s(br), 1H), 8.07 (d, J=8.0 Hz, 1H), 7.41–7.30
(m, 2H), 7.30–7.27 (m, 4H), 6.83–6.74 (m, 1H), 3.96 (s, 3H), 2.66–2.53
(m, 1H), 2.07–1.91 (m, 4H), 1.92–1.83 (m, 1H), 1.59–1.47 (m, 4H),
1.46–1.37 (m, 1H); 13C-NMR (75 MHz, CDCl3) δ 168.84, 148.50,
143.64, 138.28, 134.02, 131.56, 127.60, 122.93, 116.57, 113.76,
111.34, 51.55, 44.00, 34.57, 26.93, 26.17.

2-((4-Cyclohexylphenyl)amino)benzoic acid (40). 89 (200 mg,
0.646 mmol) was saponified according to general procedure D to
afford 40 (93 mg, 0.31 mmol, 48%) as a light yellow solid without
the need of any purification. 1H-NMR (500 MHz, DMSO-d6) δ 13.01
(s(br), 1H), 9.58 (s(br), 1H), 7.88 (dd, J=7.9, 1.7 Hz, 1H), 7.36 (ddd,
J=8.7, 7.0, 1.7 Hz, 1H), 7.21 (d, J=8.5 Hz, 2H), 7.18–7.13 (m, 3H),
6.76–6.71 (m, 1H), 2.49–2.44 (m, 1H), 1.84–1.75 (m, 4H), 1.73–1.66
(m, 1H), 1.45–1.30 (m, 4H), 1.29–1.19 (m, 1H); 13C-NMR (126 MHz,
DMSO-d6) δ 169.98, 147.55, 142.77, 138.09, 134.15, 131.83, 127.61,
121.90, 116.92, 113.44, 112.09, 43.16, 34.06, 26.38, 25.60; HRMS (ESI)
[M+H]+ calcd for C19H21NO2: 296.1645, found 296.1652; UPLC-MS
purity: >99%. Compound 40 has been recrystallized by the solvent
diffusion technique. Coordinates for X-ray structure of 40 have
been deposited in the Cambridge Crystallographic Date Centre
(CCDC) under the number 2054155.

3-Nitrophenol (90). To (3-nitrophenyl)boronic acid (1.00 g,
5.99 mmol) and Cu2O (26 mg, 0.18 mmol) was added a solution of
hydrogen peroxide at 30% (3.6 mL). The reaction mixture was
stirred at room temperature for 15 min, after which H2O and Et2O
were added. The aqueous phase was extracted with Et2O (3×
40 mL) and the combined organic phases were washed with 20%
aqueous solution of NH4OAc (1×60 mL), brine (1×60 mL), dried
over Na2SO4, filtered and concentrated under reduced pressure. The
product 90 (833 mg, 5.99 mmol, >99%) was obtained as a yellow
solid and used without further purification. Spectral data are
consistent with literature values.[66] 1H-NMR (300 MHz, CDCl3) δ 7.82
(ddd, J=8.2, 2.1, 0.8 Hz, 1H), 7.69 (t, J=2.3 Hz, 1H), 7.41 (t, J=
8.2 Hz, 1H), 7.17 (ddd, J=8.2, 2.5, 0.8 Hz, 1H).

1-Nitro-3-(pentyloxy)benzene (91). To a solution of 90 (833 mg,
5.99 mmol) in dry DMF (30 mL) were added 1-iodopentane
(0.86 mL, 6.6 mmol) and NaH dry 90% (175 mg, 6.59 mmol). The
reaction mixture was stirred at 80 °C for 16 h under argon
atmosphere, cooled down to room temperature, diluted with DCM
and H2O. The aqueous phase was extracted with DCM (3×50 mL)
and the combined organic phases were washed with H2O (3×
50 mL), brine (1×50 mL), dried over Na2SO4, filtered and concen-
trated under reduced pressure. Purification by flash column
chromatography (DCM 100%) provided product 91 (545 mg,
2.60 mmol, 43%) was obtained as a yellow oil. 1H-NMR (300 MHz,
CDCl3) δ 7.79 (ddd, J=8.1, 2.1, 0.8 Hz, 1H), 7.71 (t, J=2.3 Hz, 1H),
7.40 (t, J=8.2 Hz, 1H), 7.21 (ddd, J=8.3, 2.5, 0.8 Hz, 1H), 4.02 (t, J=
6.5 Hz, 2H), 1.90–1.75 (m, 2H), 1.51–1.34 (m, 4H), 0.94 (t, J=7.1 Hz,
3H); 13C-NMR (75 MHz, CDCl3) δ 159.83, 149.34, 129.97, 121.82,
115.64, 108.81, 68.87, 28.83, 28.22, 22.53, 14.11.

3-(Pentyloxy)aniline (92). Nitro reduction of 91 (97 mg, 0.46 mmol)
was performed according to general procedure A. Purification by
flash column chromatography (DCM 100%) provided 92 (82 mg,
0.46 mmol, >99%) as a dark brown oil. 1H-NMR (300 MHz, CDCl3) δ
7.05 (t, J=8.0 Hz, 1H), 6.33 (ddd, J=8.2, 2.3, 0.7 Hz, 1H), 6.28 (ddd,
J=7.8, 2.1, 0.8 Hz, 1H), 6.25 (t, J=2.2 Hz, 1H), 3.92 (t, J=6.6 Hz, 2H),
3.60 (s(br), 2H), 1.84–1.70 (m, 2H), 1.49–1.32 (m, 4H), 0.94 (t, J=
7.0 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 160.45, 147.85, 130.15,
107.85, 104.76, 101.81, 67.90, 29.13, 28.35, 22.59, 14.15.

Methyl 2-((3-(pentyloxy)phenyl)amino)benzoate (93). 3-(Penty-
loxy)aniline 92 (82 mg, 0.46 mmol) was reacted with methyl 2-
bromobenzoate according to general procedure C. Purification by
flash column chromatography (hexanes/EtOAc 99 :1 to 90 :10)
followed by preparative TLC (hexanes/EtOAc 95 :5) provided
product 93 (46 mg, 0.15 mmol, 32%) as a white powder. 1H-NMR
(300 MHz, CDCl3) δ 9.45 (s(br), 1H), 7.96 (d, J=7.8 Hz, 1H), 7.31 (d,
J=3.6 Hz, 2H), 7.23 (dd, J=13.9, 5.7 Hz, 1H), 6.85–6.77 (m, 2H),
6.77–6.70 (m, 1H), 6.64 (d, J=8.2 Hz, 1H), 3.94 (t, J=6.6 Hz, 2H), 3.90
(s, 3H), 1.78 (quint, J=6.0 Hz, 2H), 1.48–1.35 (m, 4H), 0.93 (t, J=
6.9 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 169.06, 160.32, 147.89,
142.15, 134.22, 131.73, 130.10, 117.32, 114.63, 114.59, 112.19,
109.88, 108.62, 68.19, 51.91, 29.12, 28.35, 22.61, 14.16.

2-((3-(Pentyloxy)phenyl)amino)benzoic acid (47). Methyl 2-((3-
(pentyloxy)phenyl)amino)benzoate 93 (46 mg, 0.15 mmol) was
saponified according to general procedure D to afford 47 (16 mg,
0.054 mmol, 36%) as a beige powder without the need of any
purification. 1H-NMR (300 MHz, Methanol-d4) δ 7.97 (dd, J=8.0,
1.5 Hz, 1H), 7.36–7.25 (m, 2H), 7.20 (t, J=8.1 Hz, 1H), 6.80–6.70 (m,
3H), 6.61 (ddd, J=8.4, 2.4, 0.7 Hz, 1H), 3.94 (t, J=6.5 Hz, 2H), 1.76
(quint, J=6.0 Hz, 2H), 1.49–1.36 (m, 4H), 0.94 (t, J=7.1 Hz, 3H); 13C-
NMR (75 MHz, Methanol-d4) δ 170.42, 160.24, 147.65, 142.08,
133.68, 131.87, 129.70, 116.89, 113.89, 113.57, 112.27, 109.03,
107.59, 67.61, 28.74, 28.00, 22.16, 12.99; HRMS (ESI) [M+H]+ calcd
for C18H21NO3: 300.1594, found 300.1608; HPLC purity: 98%..

(3-Nitrophenyl)methanol (94). To a solution of 3-nitrobenzalde-
hyde (750 mg, 4.96 mmol) in EtOH (4 mL) at room temperature was
added a suspension of NaBH4 (124 mg, 3.27 mmol) in EtOH (4 mL).
The reaction mixture was stirred at room temperature for 30 min,
after which an aqueous solution of NaOH 10% was added (10 mL).
After stirring the resulting mixture at room temperature for 5 min,
it became limpid. EtOH was removed in vacuo and DCM was added.
The aqueous phase was extracted with DCM (3×10 mL) and the
combined organic phases were washed with saturated aqueous
solution of NaHCO3 (1×30 mL), brine (1×30 mL), dried over Na2SO4,
filtered and concentrated under reduced pressure. Product 94
(694 mg, 4.53 mmol, 91%) was obtained as a yellow oil and used in
the following step without further purification. Spectral data are
consistent with literature values.[57] 1H-NMR (300 MHz, CDCl3) δ 8.22
(d, J=1.4 Hz, 1H), 8.11 (d, J=8.1 Hz, 1H), 7.68 (d, J=7.6 Hz, 1H),
7.52 (t, J=7.9 Hz, 1H), 4.80 (s, 2H).

1-(Butoxymethyl)-3-nitrobenzene (95). To a solution of 94
(350 mg, 2.29 mmol) in dry DMF (5 mL) were added 1-iodobutane
(0.29 mL, 2.5 mmol) and NaH dry 90% (61 mg, 2.5 mmol). The
reaction mixture was stirred at 80 °C for 16 h under argon
atmosphere, cooled down to room temperature, diluted with DCM
and quenched with H2O. The aqueous phase was extracted with
DCM (3×10 mL) and the combined organic phases were washed
with H2O (3×30 mL), brine (1×30 mL), dried over Na2SO4, filtered
and concentrated under reduced pressure. Purification by flash
column chromatography (DCM 100%) provided product 95
(205 mg, 0.980 mmol, 43%) was obtained as a yellow oil. 1H-NMR
(300 MHz, CDCl3) δ 8.20 (s, 1H), 8.13 (d, J=8.1 Hz, 1H), 7.67 (d, J=
7.6 Hz, 1H), 7.51 (t, J=7.9 Hz, 1H), 4.58 (s, 2H), 3.52 (t, J=6.5 Hz,
2H), 1.67–1.56 (m, 2H), 1.49–1.33 (m, 2H), 0.93 (t, J=7.3 Hz, 3H); 13C-
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NMR (75 MHz, CDCl3) δ 148.47, 141.18, 133.38, 129.41, 122.56,
122.29, 71.70, 70.97, 31.88, 19.48, 14.02.

3-(Butoxymethyl)aniline (96). Nitro reduction of 95 (205 mg,
0.980 mmol) was performed according to general procedure A.
Purification by flash column chromatography (hexanes/EtOAc 99 :1
to 70 :30) provided 96 (158 mg, 0.881 mmol, 90%) as a dark brown
oil. 1H-NMR (300 MHz, CDCl3) δ 7.12 (t, J=7.7 Hz, 1H), 6.74–6.66 (m,
2H), 6.60 (dd, J=7.9, 1.7 Hz, 1H), 4.42 (s, 2H), 3.58 (s(br), 2H), 3.47 (t,
J=6.6 Hz, 2H), 1.67–1.53 (m, 2H), 1.48–1.33 (m, 2H), 0.93 (t, J=
7.3 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 146.61, 140.08, 129.34,
117.93, 114.36, 114.31, 72.92, 70.27, 31.96, 19.48, 14.04.

Methyl 2-((3-(butoxymethyl)phenyl)amino)benzoate (97). 3-
(Butoxymethyl)aniline 96 (158 mg, 0.881 mmol) was reacted with
methyl 2-bromobenzoate according to general procedure C.
Purification by flash column chromatography (hexanes/EtOAc 99 :1
to 90 :10) provided product 97 (203 mg, 0.648 mmol, 74%) as a
yellow oil. 1H-NMR (300 MHz, CDCl3) δ 9.58 (s(br), 1H), 8.04–7.95 (m,
1H), 7.37–7.26 (m, 4H), 7.20 (d, J=7.9 Hz, 1H), 7.09 (d, J=7.5 Hz,
1H), 6.79–6.71 (m, 1H), 4.51 (s, 2H), 3.90 (s, 3H), 3.52 (t, J=6.5 Hz,
2H), 1.71–1.59 (m, 2H), 1.53–1.39 (m, 2H), 0.97 (t, J=7.3 Hz, 3H); 13C-
NMR (75 MHz, CDCl3) δ 168.75, 147.76, 140.80, 140.22, 133.98,
131.55, 129.21, 122.53, 121.26, 121.18, 117.06, 114.01, 111.86, 72.53,
70.24, 51.60, 31.82, 19.37, 13.90.

2-((3-(Butoxymethyl)phenyl)amino)benzoic acid (48). Methyl 2-((3-
(butoxymethyl)phenyl)amino)benzoate 97 (90 mg, 0.29 mmol) was
saponified according to general procedure D to afford 48 (28 mg,
0.095 mmol, 33%) as a beige solid without the need of any
purification. 1H-NMR (500 MHz, DMSO-d6) δ 9.67 (s(br), 1H), 7.90 (dd,
J=7.9, 1.7 Hz, 1H), 7.39 (ddd, J=8.6, 7.1, 1.7 Hz, 1H), 7.32 (t, J=
7.7 Hz, 1H), 7.23 (dd, J=8.5, 1.1 Hz, 1H), 7.20–7.12 (m, 2H), 7.01 (dt,
J=7.7, 1.3 Hz, 1H), 6.78 (ddd, J=8.0, 7.1, 1.1 Hz, 1H), 4.44 (s, 2H),
3.43 (t, J=6.5 Hz, 2H), 1.57–1.48 (m, 2H), 1.40–1.29 (m, 2H), 0.87 (t,
J=7.4 Hz, 3H); 13C-NMR (126 MHz, DMSO-d6) δ 169.91, 146.86,
140.52, 140.33, 134.05, 131.87, 129.34, 121.90, 120.04, 119.87,
117.47, 113.84, 112.79, 71.48, 69.32, 31.28, 18.89, 13.74; HRMS (ESI)
[M+H]+ calcd for C18H21NO3: 300.1594, found 300.1603; UPLC-MS
purity: >99%.

Methyl 2-((3-hexylphenyl)amino)nicotinate (98). 3-Hexylaniline 68
(200 mg, 1.13 mmol) was reacted with methyl 2-bromonicotinate
according to general procedure C. Purification by flash column
chromatography (hexanes/EtOAc 80 :20) provided 98 (276 mg,
0.883 mmol, 79%) as a white solid. 1H-NMR (300 MHz, CDCl3) δ
10.23 (s(br), 1H), 8.40 (dd, J=4.8, 2.0 Hz, 1H), 8.21 (dd, J=7.8,
2.0 Hz, 1H), 7.74–7.68 (m, 1H), 7.50 (t, J=1.9 Hz, 1H), 7.30 (t, J=
7.8 Hz, 1H), 6.93 (d, J=7.7 Hz, 1H), 6.68 (dd, J=7.8, 4.7 Hz, 1H), 3.91
(s, 3H), 2.67 (t, J=7.6 Hz, 2H), 1.70 (quint, J=7.6 Hz, 2H), 1.46–1.35
(m, 6H), 0.94 (t, J=6.5 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ 167.86,
156.16, 153.17, 143.54, 140.01, 139.61, 128.57, 122.99, 120.81,
118.18, 112.98, 106.71, 52.04, 36.05, 31.77, 31.40, 29.05, 22.63, 14.11.

2-((3-Hexylphenyl)amino)nicotinic acid (49). Methyl 2-((3-hexyl-
phenyl)amino)nicotinate 98 (126 mg, 0.403 mmol) was saponified
according to general procedure D to afford 49 (72 mg, 0.24 mmol,
60%) as a light yellow solid without the need of any purification.
1H-NMR (300 MHz, CDCl3) δ 9.98 (s(br), 1H), 8.40 (dd, J=4.7, 1.8 Hz,
1H), 8.29 (dd, J=7.8, 1.8 Hz, 1H), 7.51 (d, J=8.0 Hz, 1H), 7.38 (s, 1H),
7.30–7.22 (m, 1H), 6.92 (d, J=7.5 Hz, 1H), 6.74 (dd, J=7.8, 4.8 Hz,
1H), 6.17 (s(br), 1H), 2.61 (t, J=9.0 Hz, 2H), 1.68–1.54 (m, 2H), 1.40–
1.27 (m, 6H), 0.88 (t, J=6.6 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
171.81, 156.69, 153.70, 144.04, 141.77, 139.04, 128.89, 124.11,
122.14, 119.48, 113.37, 106.62, 36.16, 31.89, 31.55, 29.21, 22.77,
14.25; HRMS (ESI) [M+H]+ calcd for C18H22N2O2: 299.1754, found
299.1752; HPLC purity: 97%.

Methyl 2-((3-(pentyloxy)phenyl)amino)nicotinate (99). 3-(Penty-
loxy)aniline 92 (40 mg, 0.22 mmol) was reacted with methyl 2-
bromonicotinate according to general procedure C. Purification by
flash column chromatography (DCM 100%) provided product 99
(57 mg, 0.18 mmol, 82%) as a brown oil. 1H-NMR (300 MHz, CDCl3)
δ 10.18 (s(br), 1H), 8.39 (dd, J=4.8, 2.0 Hz, 1H), 8.23 (dd, J=7.8,
2.0 Hz, 1H), 7.42 (t, J=1.6 Hz, 1H), 7.24–7.19 (m, 2H), 6.71 (dd, J=
7.8, 4.8 Hz, 1H), 6.65–6.57 (m, 1H), 3.98 (t, J=6.6 Hz, 2H), 3.92 (s,
3H), 1.80 (quint, J=6.7 Hz, 2H), 1.53–1.32 (m, 4H), 0.94 (t, J=7.0 Hz,
3H); 13C-NMR (75 MHz, CDCl3) δ 168.03, 159.81, 156.20, 153.25,
140.92, 140.31, 129.53, 113.35, 113.27, 109.17, 107.42, 107.17, 68.08,
52.34, 29.14, 28.36, 22.61, 14.16.

2-((3-(Pentyloxy)phenyl)amino)nicotinic acid (50). Methyl 2-((3-
(pentyloxy)phenyl)amino)nicotinate 99 (57 mg, 0.18 mmol) was
saponified according to general procedure D to afford 50 (33 mg,
0.11 mmol, 61%) as a light yellow solid without the need of any
purification. 1H-NMR (300 MHz, Methanol-d4) δ 8.31 (dd, J=7.7,
1.9 Hz, 1H), 8.26 (dd, J=4.9, 1.8 Hz, 1H), 7.40 (t, J=2.1 Hz, 1H), 7.18
(t, J=8.1 Hz, 1H), 7.05 (dd, J=8.0, 1.0 Hz, 1H), 6.78 (dd, J=7.7,
4.9 Hz, 1H), 6.59 (dd, J=8.1, 1.8 Hz, 1H), 3.94 (t, J=6.5 Hz, 2H), 1.75
(quint, J=6.0 Hz, 2H), 1.50–1.35 (m, 4H), 0.93 (t, J=7.1 Hz, 3H); 13C-
NMR (75 MHz, Methanol-d4) δ 170.50, 161.13, 157.24, 152.60,
142.40, 141.84, 130.52, 114.47, 114.16, 110.14, 109.78, 108.37, 68.95,
30.14, 29.39, 23.54, 14.40; HRMS (ESI) [M+H]+ calcd for C17H20N2O3:
301.1547, found 301.1557; HPLC purity: >99%.

Methyl 2-((4-((3 r,5 r,7 r)-adamantan-1-yl)phenyl)amino)nicotinate
(100). 87 (70 mg, 0.27 mmol) was reacted with methyl 2-bromoni-
cotinate according to general procedure C. Purification by flash
column chromatography (hexanes/EtOAc 99 :1 to 95 :15) provided
product 100 (76 mg, 0.21 mmol, 78%) as a yellow oil. 1H-NMR
(300 MHz, CDCl3) δ 10.10 (s(br), 1H), 8.37 (dd, J=4.7, 2.0 Hz, 1H),
8.22 (dd, J=7.8, 2.0 Hz, 1H), 7.68–7.57 (m, 2H), 7.41–7.30 (m, 2H),
6.68 (dd, J=7.8, 4.7 Hz, 1H), 3.92 (s, 3H), 2.16–2.07 (m, 3H), 1.97–
1.89 (m, 6H), 1.86–1.72 (m, 6H); 13C-NMR (75 MHz, CDCl3) δ 168.01,
156.38, 153.42, 146.24, 140.22, 137.05, 128.90, 125.31, 121.04,
121.00, 112.98, 106.74, 52.22, 43.35, 36.93, 35.89, 29.09.

2-((4-((3 r,5 r,7 r)-Adamantan-1-yl)phenyl)amino)nicotinic acid (51).
Saponification of 100 (77 mg, 0.21 mmol) was performed according
to general procedure D to afford 51 (11 mg, 0.032 mmol, 15%) as a
white solid without the need of any purification. 1H-NMR (500 MHz,
DMSO-d6) δ 10.54 (s(br), 1H), 8.33 (dd, J=4.8, 2.0 Hz, 1H), 8.22 (dd,
J=7.7, 2.1 Hz, 1H), 7.61 (d, J=8.7 Hz, 2H), 7.29 (d, J=8.7 Hz, 2H),
6.81 (dd, J=7.7, 4.7 Hz, 1H), 2.09–2.04 (m, 3H), 1.87–1.83 (m, 6H),
1.75–1.72 (m, 6H); 13C-NMR (151 MHz, DMSO-d6) δ 169.34, 155.95,
152.78, 145.18, 140.67, 137.38, 125.09, 120.19, 113.79, 107.93, 42.93,
36.40, 35.48, 28.53; HRMS (ESI) [M+H]+ calcd for C22H24N2O2:
349.1911, found 349.1911; UPLC-MS purity: 96%.

1-Nitro-4-(pentyloxy)benzene (101). To a solution of 4-nitrophenol
(500 mg, 3.59 mmol) in MeCN (9 mL) were added K2CO3 (1.99 g,
14.4 mmol) and 1-iodopentane (0.52 mL, 4.0 mmol). The reaction
mixture was stirred at 82 °C for 16 h, cooled down to room
temperature, diluted with EtOAc and H2O. The aqueous phase was
extracted with EtOAc (3×30 mL) and the combined organic phases
were washed with brine (1×50 mL), dried over Na2SO4, filtered and
concentrated under reduced pressure. Product 101 (751 mg,
3.59 mmol, >99%) was obtained as a yellow oil and used without
further purification. 1H-NMR (300 MHz, CDCl3) δ 8.22–8.14 (m, 2H),
6.96–6.89 (m, 2H), 4.04 (t, J=6.5 Hz, 2H), 1.82 (quint, J=6.0 Hz, 2H),
1.50–1.32 (m, 4H), 0.93 (t, J=7.1 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
164.38, 141.43, 126.01, 114.51, 69.01, 28.78, 28.17, 22.50, 14.08.

4-(Pentyloxy)aniline (102). Nitro reduction of 101 (751 mg,
3.59 mmol) was performed according to general procedure A to
afford product 102 (626 mg, 3.49 mmol, 97%) as a dark brown oil
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which was used in the following step without further purification.
1H-NMR (300 MHz, CDCl3) δ 6.77–6.71 (m, 2H), 6.66–6.60 (m, 2H),
3.88 (t, J=6.6 Hz, 2H), 3.23 (s(br), 2H), 1.74 (quint, J=6.0 Hz, 2H),
1.47–1.32 (m, 4H), 0.92 (t, J=7.0 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
152.47, 139.87, 116.55, 115.78, 68.81, 29.24, 28.34, 22.59, 14.1.

Methyl 2-((4-(pentyloxy)phenyl)amino)benzoate (103). 4-(Penty-
loxy)aniline 102 (127 mg, 0.708 mmol) was reacted with methyl 2-
bromobenzoate according to general procedure C. Purification by
flash column chromatography (hexanes/EtOAc 95 :5 to 90 :10)
provided product 103 (220 mg, 0.702 mmol, >99%) as a yellow
solid. 1H-NMR (300 MHz, CDCl3) δ 9.31 (s(br), 1H), 7.96 (dd, J=8.1,
1.7 Hz, 1H), 7.27 (ddd, J=8.7, 7.0, 1.7 Hz, 1H), 7.21–7.15 (m, 2H),
7.00 (dd, J=8.6, 1.1 Hz, 1H), 6.96–6.88 (m, 2H), 6.67 (ddd, J=8.1,
7.0, 1.1 Hz, 1H), 3.97 (t, J=6.5 Hz, 2H), 3.91 (s, 3H), 1.82 (quint, J=
6.7 Hz, 2H), 1.57–1.36 (m, 4H), 0.97 (t, J=7.1 Hz, 3H); 13C-NMR
(75 MHz, CDCl3) δ 169.49, 156.81, 150.14, 134.64, 133.66, 132.01,
126.42, 116.58, 115.75, 113.81, 111.23, 68.75, 52.11, 29.54, 28.74,
22.99, 14.54..

2-((4-(Pentyloxy)phenyl)amino)benzoic acid (52). 103 (215 mg,
0.686 mmol) was saponified according to general procedure D to
afford 52 (143 mg, 0.478 mmol, 70%) as a light yellow solid without
the need of any purification. 1H-NMR (300 MHz, CDCl3) δ 8.02 (dd,
J=8.1, 1.7 Hz, 1H), 7.34–7.23 (m, 1H), 7.18 (d, J=8.7 Hz, 2H), 7.00–
6.85 (m, 3H), 6.69 (t, J=7.5 Hz, 1H), 3.97 (t, J=6.6 Hz, 2H), 1.81
(quint, J=6.7 Hz, 2H), 1.56–1.33 (m, 4H), 0.95 (t, J=7.0 Hz, 3H); 13C-
NMR (75 MHz, CDCl3) δ 173.61, 150.53, 135.25, 132.76, 132.52,
129.39, 126.41, 116.28, 115.35, 113.55, 103.20, 68.34, 29.03, 28.24,
22.50, 14.06; HRMS (ESI) [M+H]+ calcd for C18H21NO3: 300.1594,
found 300.1603; HPLC purity: >99%.

Methyl 2-((4-(pentyloxy)phenyl)amino)nicotinate (104). 4-(Penty-
loxy)aniline 102 (40 mg, 0.22 mmol) was reacted with methyl 2-
bromonicotinate according to general procedure C. Purification by
flash column chromatography (DCM 100%) provided product 104
(58 mg, 0.18 mmol, 84%) as a yellow oil. 1H-NMR (300 MHz, CDCl3)
δ 9.93 (s(br), 1H), 8.32 (dd, J=4.8, 2.0 Hz, 1H), 8.20 (dd, J=7.8,
2.0 Hz, 1H), 7.55–7.47 (m, 2H), 6.93–6.85 (m, 2H), 6.65 (dd, J=7.8,
4.8 Hz, 1H), 3.95 (t, J=6.6 Hz, 2H), 3.91 (s, 3H), 1.79 (quint, J=
6.0 Hz, 2H), 1.49–1.36 (m, 4H), 0.94 (t, J=7.1 Hz, 3H); 13C-NMR
(75 MHz, CDCl3) δ 168.04, 156.69, 155.60, 153.40, 140.33, 132.45,
123.52, 114.92, 112.71, 106.55, 68.39, 52.22, 29.15, 28.33, 22.58,
14.14.

2-((4-(Pentyloxy)phenyl)amino)nicotinic acid (53). 104 (58 mg,
0.19 mmol) was saponified according to general procedure D to
afford 53 (51 mg, 0.17 mmol, 89%) as a beige solid without the
need of any purification. 1H-NMR (300 MHz, Methanol-d4) δ 8.41
(dd, J=7.7, 1.9 Hz, 1H), 8.11 (dd, J=5.3, 1.9 Hz, 1H), 7.45–7.38 (m,
2H), 6.97–6.91 (m, 2H), 6.81 (dd, J=7.7, 5.3 Hz, 1H), 3.98 (t, J=
6.5 Hz, 2H), 1.78 (quint, J=6.0 Hz, 2H), 1.50–1.39 (m, 4H), 0.96 (t, J=
7.1 Hz, 3H); 13C-NMR (75 MHz, Methanol-d4) δ 169.93, 158.06,
156.81, 149.57, 143.95, 131.84, 125.67, 116.27, 113.80, 111.30, 69.31,
30.12, 29.37, 23.52, 14.40; HRMS (ESI) [M+H]+ calcd for C17H20N2O3:
301.1547, found 301.1544; HPLC purity: >99%.

Ethyl 3-((3-(pentyloxy)phenyl)amino)benzoate (105). 3-(Pentyloxy)
aniline 92 (40 mg, 0.22 mmol) was reacted with ethyl 3-iodoben-
zoate according to general procedure C. Purification by flash
column chromatography (hexanes/EtOAc 99 :1 to 85 :15) provided
product 105 (50 mg, 0.15 mmol, 69%) as a yellow oil. 1H-NMR
(300 MHz, CDCl3) δ 7.74–7.70 (m, 1H), 7.59 (dt, J=7.1, 1.7 Hz, 1H),
7.34–7.27 (m, 2H), 7.17 (ddd, J=8.3, 7.3, 1.0 Hz, 1H), 6.67–6.62 (m,
2H), 6.51 (ddd, J=8.2, 2.2, 1.1 Hz, 1H), 5.82 (s, 1H), 4.36 (q, J=
7.1 Hz, 2H), 3.92 (t, J=6.6 Hz, 2H), 1.77 (quint, J=6.7 Hz, 2H), 1.45–
1.32 (m, 7H), 0.92 (t, J=7.0 Hz, 3H); 13C-NMR (75 MHz, CDCl3) δ
166.71, 160.43, 143.95, 143.40, 131.81, 130.27, 129.39, 122.06,

121.93, 118.88, 110.58, 107.69, 104.56, 68.08, 61.10, 29.10, 28.34,
22.59, 14.45, 14.15.

3-((3-(Pentyloxy)phenyl)amino)benzoic acid (54). 105 (50 mg,
0.15 mmol) was saponified according to general procedure D to
afford 54 (43 mg, 0.14 mmol, 96%) as a brown oil without the need
of any purification. 1H-NMR (300 MHz, Methanol-d4) δ 7.75 (s(br),
1H), 7.51–7.45 (m, 1H), 7.29–7.24 (m, 2H), 7.10 (t, J=8.1 Hz, 1H),
6.70–6.65 (m, 1H), 6.64 (t, J=2.1 Hz, 1H), 6.42 (dd, J=8.1, 2.1 Hz,
1H), 3.89 (t, J=6.5 Hz, 2H), 1.77–1.67 (m, 2H), 1.43–1.33 (m, 4H),
0.92 (t, J=7.0 Hz, 3H); 13C-NMR (75 MHz, Methanol-d4) δ 170.81,
161.51, 145.77, 145.41, 133.54, 130.89, 130.07, 122.26, 122.12,
118.99, 111.08, 107.88, 104.99, 68.85, 30.10, 29.35, 23.50, 14.39;
HRMS (ESI) [M+H]+ calcd for C18H21NO3: 300.1594, found 300.1587;
HPLC purity: 95%.

Methyl 2-((3-(trifluoromethyl)phenyl)amino)nicotinate (106). 3-
(Trifluoromethyl)aniline (0.15 mL, 1.2 mmol) was reacted with meth-
yl 2-bromonicotinate according to general procedure C. Purification
by flash column chromatography (hexanes/EtOAc 99 :1 to 90 :10)
provided product 106 (350 mg, 1.18 mmol, 98%) as a transparent
oil. 1H-NMR (300 MHz, CDCl3) δ 10.40 (s(br), 1H), 8.41 (dd, J=4.8,
2.0 Hz, 1H), 8.24 (dd, J=7.8, 2.0 Hz, 1H), 8.15 (s, 1H), 7.90 (d, J=
8.1 Hz, 1H), 7.44 (t, J=7.9 Hz, 1H), 7.30 (d, J=8.3 Hz, 1H), 6.77 (dd,
J=7.8, 4.8 Hz, 1H), 3.94 (s, 3H); 13C-NMR (75 MHz, CDCl3) δ 167.96,
155.75, 153.08, 140.50, 140.27, 131.80, 131.37, 130.95, 130.53,
129.26, 126.15, 123.44, 122.54, 119.03, 118.98, 118.92, 118.87,
117.12, 117.06, 117.01, 116.96, 114.13, 107.48, 52.39; 19F-NMR
(282 MHz, CDCl3) δ � 62.62.

2-((3-(Trifluoromethyl)phenyl)amino)nicotinic acid (2) (Niflumic
acid; NA). 106 (350 mg, 1.18 mmol) was saponified according to
general procedure D to afford niflumic acid 2 (274 mg, 0.971 mmol,
82%) as a beige solid without the need of any purification. 1H-NMR
(300 MHz, DMSO-d6) δ 11.71 (s(br), 1H), 8.41–8.28 (m, 2H), 8.26 (dd,
J=7.6, 2.1 Hz, 1H), 7.84 (dd, J=8.1, 2.1 Hz, 1H), 7.51 (t, J=8.0 Hz,
1H), 7.27 (d, J=7.6 Hz, 1H), 6.88 (dd, J=7.6, 4.8 Hz, 1H); 13C-NMR
(151 MHz, DMSO-d6) δ 206.39, 155.38, 150.78, 141.22, 140.20,
129.69, 129.58, 129.37, 125.21, 123.41, 122.70, 117.29, 117.28,
114.82, 114.80, 114.79, 114.48, 30.64; 19F-NMR (282 MHz, DMSO-d6)
δ � 61.12; HRMS (ESI) [M+H]+ calcd for C13H9F3N2O2: 283.0689,
found 283.0683; HPLC purity: 97%.
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Fusion chemistry: We report the
design and development of LM98, a
reversible TEAD inhibitor that origi-
nates from the fusion of flufenamic
acid and palmitic acid. LM98 binds in
the palmitic acid pocket of TEAD,
preventing its autopalmitoylation
and reducing the expression of asso-
ciated genes. LM98 reduces TEAD ac-
tivation, inhibits breast cancer cell
migration and arrests cells in the S
phase. Extensive SAR studies
revealed new opportunities for
future medicinal chemistry activities
within this series.
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