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Supplementary Figure 1 | The syntheses of photoswitchable fatty acids, FAAzo1l-8. (a) The
synthesis of FAAzol. (b) FAAzo2-4 were synthesized via the Mills reaction. FAAzo2: n =1, R = hexyl
(27%). FAAz03: n = 2, R = pentyl (27%). FAAzo4: n = 3, R = butyl (91%). (c) FAAz08 was synthesized in
6 steps from 7-octyn-1-ol in 10% overall yield. FAAz05-7 were synthesized in an analogous fashion.
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Supplementary Figure 2 | The syntheses of photoswitchable vanilloids, AzCA1-8. Photoswitchable
vanilloids, AzCA1-8, were prepared from the corresponding FAAzo via peptide coupling with vanillamine.
AzCAl: n =0, R = heptyl (89%). AzCA2: n = 1, R = hexyl (48%). AzCA3: n = 2, R = pentyl (89%). AzCA4:
n = 3, R = butyl (87%). AzCA5: n =4, R = propyl (90%). AzCA6: n =5, R = ethyl (86%). AzCA7:n =6, R
= methyl (81%). AzCA8: n =7, R = H (88%).
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Supplementary Figure 3 | UV-Vis spectra of FAAzo- and AzCA-derivatives. Photoswitching of
FAAzo4 (a) and AzCA4 (b) could be visualized with UV-Vis spectroscopy. The spectra for all FAAzo- and
AzCA-derivatives showed nearly identical profiles among the group. An initial spectrum was recorded
(dark adapted state, black) and then again following illumination at the An. for the z-7* transition
(350 nm) for 3 min (cis-adapted state, grey). A third spectrum was recorded after irradiation at the Ay for

the n-t* transition (450 nm) for 3 min (trans-adapted state, blue).
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Supplementary Figure 4 | AzCA photoswitching characterization. A representative

electrophysiological recording for AzCA3 (1 uM) is displayed here. (a) The typical procedure which was

used to apply and assess each AzCA-derivative. (b) Al determination by voltage ramp analysis.
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Supplementary Figure 5 | AzCA4 possesses a higher efficacy towards TRPV1 in its
cis-configuration. AzCA4 was applied (1 uM) to HEK293T cells transiently expressing TRPV1-YFP
under both A = 350 nm (grey) and L = 450 nm (blue) irradiation. When the membrane potential was
clamped at —-60 mV, an inward current was only observed upon irradiation with A = 350 nm (cis), but not
under A = 450 nm (trans) upon application of AzCA4. This showed that AzCA4 was a more potent TRPV1
agonist in its cis-configuration. Both traces are sequential recordings from the same cell, and the first

AzCA4 application was under A = 350 nm irradiation.



Relative current magnitude (A.U.)

Pulse #

Supplementary Figure 6 | Capsazepine blocked AzCA4 photoswitching activity. AzCA4 (1 uM, puff
application) was continuously applied upon photoswitching between A = 350 nm and A = 450 nm (10 s
alternating pulses). After a steady state of activity/desensitization had been reached, the cells were
washed with either capsazepine (CPZ, 5 uM in extracellular buffer, n = 4, black) or extracellular buffer
(control, n = 4, grey). The maximum current amplitude for each UV pulse was calculated relative to the
steady-state inward current and plotted as a function of pulse nhumber after the washing was started. With
buffer only, AzCA4 washout was slow and photoswitching persisted for >8 pulses. Addition of CPZ rapidly
blocked TRPV1 currents upon photoswitching. Error bars were calculated as SEM.
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Supplementary Figure 7 | Capsaicin did not permit the optical control of TRPV1. Control
experiments using whole-cell voltage clamp electrophysiology showed that capsaicin (CAP) did not
endow optical control over TRPV1-YFP in HEK293T cells. Voltage ramps (from —100 mV to +100 mV
over 5 s) were applied before (a) and after (b) the application of CAP (1 uM). These control experiments
were performed using the same procedure detailed in Supplementary Fig. 4. The ramp profile changed
between the two measurements due to residual TRPV1 activation, but no significant light-dependent

currents were observed.
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Supplementary Figure 8 | The magnitude of cellular currents was a function of the ON wavelength.
When voltage clamped at —60 mV, the magnitude of the cellular current could be precisely controlled by
adjusting the ON wavelength in HEK293T cells expressing TRPV1-YFP after the application of AzCA3
(1 uM). The values were calculated as the current change from the baseline while irradiating with A = 450
nm, and the maximum inward current observed upon irradiation at the ON wavelength (A = 350-390 nm)
for 5 s. The resulting currents were normalized to the largest current value (with A =350 nm) and
averaged over multiple cells (n = 3) to yield a relative current.



Supplementary Figure 9 | AzCA4 caused a significant increase in intracellular Cca” after a UV

pulse in DRG neurons. (a) A baseline fluorescence image was recorded before the application of any
compound. (b) A fluorescence image was then recorded 45 s after the application of AzCA4 (100 nM,
bath application) and directly before UV irradiation. (c) A fluorescence image was then recorded
immediately after a 5 s flash of A = 365 nm irradiation. A marked increase in fluorescence was observed

after UV irradiation in about 30% of the cultured neurons.
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Supplementary Figure 10 | AzZCA4 was selective for TRPV1-positive DRG neurons. Intracellular Ca**

imaging revealed that AzCA4 had no action in cultured mouse Trpvl knockout mutant (Trpvl”') DRG
neurons. (a) No fluorescence increase was observed upon application of AzCA4 (300 nM) and a UV
pulse (A =365 nm, 5 s) or CAP (300 nM). The neurons were still responsive to ATP (20 uM) and a high
potassium (Hi-K") (100 mM) solution (n = 11). (b) A baseline fluorescence image was recorded before the
application of any compound. (c) Another image was then recorded after the application of AzCA4
(300 nM, bath application) and a UV pulse (L = 365 nm, 5 s). No response was observed in any of the
DRG neurons. (d) After application of a Hi-K™ solution (100 mM), a large increase in intracellular ca” was

observed.
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Supplementary Figure 11 | Bradykinin and serotonin sensitized TRPV1 to capsaicin. Intracellular
Ca” imaging showed that cultured wild type mouse DRG neurons were sensitized towards CAP (100 nM)
by both serotonin (5-HT, 100 uM, n = 175) (a) and bradykinin (BK, 200 nM, n = 210) (b). The cells were
pulsed 5 times with CAP, followed by a 5 min wash with the sensitizing agent. A final CAP pulse showed
a marked increase in both intensity and duration of the fluorescence increase in CAP-responding DRG
neurons when compared with the previous pulse. The neurons still responded to a Hi-K* solution
(100 mM).
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Supplementary Figure 12 | Wavelength vs. intensity screen of the Till Photonics Polychrome V.
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Supplementary Figure 13 | Photolipid numbering system. Numbering of the atoms in the lipid chains
was set in relation to the carboxylic acid, which was labelled atom #1, and then increasing towards the

distal end of the carbon chain.
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Supplementary Figure 14 | 'H- and *C-NMR spectra of 4-((4-heptylphenyl)diazenyl)benzoic acid
(FAAzo01).
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Supplementary Figure 15 | 'H- and '*C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-4-((4-
heptylphenyl)diazenyl)benzamide (AzCA1).
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Supplementary Figure 16 | *H- and *C-NMR spectra of 2-(4-((4-hexylphenyl)diazenyl)phenyl)acetic acid
(FAAZ02).
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Supplementary Figure 17 | 'H- and “C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-2-(4-((4-
hexylphenyl)diazenyl)phenyl)acetamide (AzCA2).
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Supplementary Figure 18 | *H- and "*C-NMR spectra of 3-(4-((4-pentylphenyl)diazenyl)phenyl)

propanoic acid (FAAz03).
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Supplementary Figure 19 | 'H- and ">*C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-3-(4-((4-
pentylphenyl)diazenyl)phenyl)propanamide (AzCA3)
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Supplementary Figure 20 | 'H- and *C-NMR spectra of 4-(4-((4-butylphenyl)diazenyl)phenyl)butanoic

acid (FAAzo4).
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Supplementary Figure 21 | 'H- and "*C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-4-(4-((4-

butylphenyl)diazenyl)phenyl)butanamide (AzCA4).
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Supplementary Figure 22 | 'H- and "*C-NMR spectra of methyl pent-4-ynoate (1a).
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Supplementary Figure 23 | 'H- and **C-NMR spectra of methyl 5-(4-nitrophenyl)pent-4-ynoate (2a).
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Supplementary Figure 24 | 'H- and **C-NMR spectra of methyl 5-(4-aminophenyl)pentanoate (3a).
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Supplementary Figure 25 | 'H- and **C-NMR spectra of methyl 5-(4-((4-propylphenyl)diazenyl)phenyl)

pentanoate (4a).
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Supplementary Figure 26 | 'H- and **C-NMR spectra of 5-(4-((4-propylphenyl)diazenyl)phenyl)
pentanoic acid (FAAz05).
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Supplementary Figure 27 | 'H- and *C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-5-(4-((4-
propylphenyl)diazenyl)phenyl)pentanamide (AzCAD5).
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Supplementary Figure 28 | *H- and “*C-NMR spectra of methyl hex-5-ynoate (1b).
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Supplementary Figure 29 | 'H- and "*C-NMR spectra of methyl 6-(4-nitrophenyl)hex-5-ynoate (2b).
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Supplementary Figure 30 | 'H- and **C-NMR spectra of methyl 6-(4-aminophenyl)hexanoate (3b).
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Supplementary Figure 31 | 'H- and ">*C-NMR spectra of methyl 6-(4-((4-ethylphenyl)diazenyl)phenyl)

hexanoate (4b).
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Supplementary Figure 32 | 'H- and ">*C-NMR spectra of 6-(4-((4-ethylphenyl)diazenyl)phenyl)

hexanoic acid (FAAz06).
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Supplementary Figure 36 | 'H- and **C-NMR spectra of methyl 7-(4-aminophenyl)heptanoate (3c).

36



MuCoNNCooCnT MM o LoommooTmMMMo oD Om
mmmmmmmmmmmmmm afRAER 3 RoSsiimhnhTmmmoas n
hhhhwhhhhmwww B SR S R R P R L PN R

HLC
~o

e ,l_i ) Al AN LN
7 Poro ¥ i iy o Rl
k4 I B B 8 mRER 5 8
z BB s nEaa Ea
L0.5 10.0 9.5 9.0 8.5 8.0 73 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
- .
3 L2255 1RYSS8583 o [——
- — oW = oo OMNND O = @m s aa s
& AT NNNNNNNSY z ARAEEES
e A S
o
HsC.
\O
>
N/N@\
cry
210 200 190 180 170 160 150 140 130 120 110 f (100] a0 80 70 &0 50 40 30 20 10 0 -10
1 (ppm
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Supplementary Figure 38 | 'H- and C-NMR spectra of 7-(4-(p-tolyldiazenyl)phenyl)heptanoic acid
(FAAzo7).

38



z
-
:

A, L
T T T T i T | S A i A T i
3 2 g g g g T8 T g ¢ 83 £ 8
g E a3 A 2 g g8 2 E 33 z A
8.0 7.5 7.0 8.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
4 papi-Rupay sos 2a S o < e
3 GE2E¥E  2E8 HE I 2 p: ER
I VA N T [ -
CHy o
|
o
]@”
=N
) N/ \©\
CHy
1
J 1 1 |
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 1]
f1 (ppm)

Supplementary Figure 39 | 'H- and “C-NMR spectra of N-(4-hydroxy-3-methoxybenzyl)-7-(4-(p-
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39



—180.24
84.39
68.53

—53.57

—34.04

28.21
26.16
~24.25

<&

—18.34

T r T T T T T T T T T T T r T T T T T
210 200 190 180 170 160 150 140 130 120 110 _ 100 90 80 70 60 50 40 30 20
f1 (ppm)

84.39
68 53
~—53 57
3404
_(23 21
28.16

2425

—18.34

210 200 190 180 170 160 150 140 130 120 110 _ 100 _ 90 80 70 &0 50 40 30 20
f1 (ppm)

Supplementary Figure 40 | 'H- and **C-NMR spectra of oct-7-ynoic acid (1d).

40



— 365
33
31
29
2

o
~
M CHB
H o]
|
I
]
M. * L.MI |
[ L L L U . Ll
T T b
T 2 2z 2 BEE2]
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 0 25 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
o = & I = 2 S
S ] E 2 2 by ]
[ | | I | |

‘ ‘ L , L L

T
100 a0 80 70 60 50 40 30 20 10 0 -10

T T T T T r T T T T T
210 200 190 180 170 160 150 140 130 120 110
1 (ppm)
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Supplementary Methods

Preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide
(AzCA1l)

(o}

i ® LiOH, THF,
1. Oxone™, CH,Cl,, H,O Ve Lok, TH
MeO )
NH,  2-ACOH  HN N? \©\/\/\/\ (67% OVer 3 steps)

4-heptylaniline

i o
HO)k@\ i) TBTU, NEts, THF Meo \ )ﬁ
N iiy vanillamine-HCl Hoj@/\ N
\©\/\/\/\ (89%) \©\/\/\/\

FAAzol AzCAl

4-((4-Heptylphenyl)diazenyl)benzoic acid (FAAzo1)

FAAzol

A solution of methyl 4-aminobenzoate (0.30 g, 2.0 mmol, 1.0 equiv.) in CH,Cl, (20 mL) was
treated with a solution of Oxone® (1.52 g, 5 mmol, 2.5 equiv.) in H,O (20 mL) at 23 °C. The
resulting biphasic reaction mixture was stirred vigorously at room temperature overnight or until
all the aniline was consumed, as observed by TLC analysis. Subsequently, the phases were
separated and the aqueous phase was extracted with CH,Cl, (2x20 mL). The combined organic
extracts were washed with H,O (2x30 mL) and to the washed organic solution was then added
4-heptylaniline (0.38 g, 2.0 mmol, 1.0 equiv.) followed by AcOH (20 mL). The CH,CIl, was
removed under reduced pressure and the solution was left to stir overnight. The reaction
mixture was then concentrated under reduced pressure and the residue was dissolved in
CH,CI, (200 mL). The organic phase was washed with a saturated aqueous sodium bicarbonate
solution (2x50 mL), followed by H,O (3x75 mL). The washed organic phase was dried over
anhydrous sodium sulfate and then filtered. The filtrate was then concentration under reduced

pressure. The residue was dissolved in THF (18 mL) and MeOH (18 mL). This solution was
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treated with a 1 M aqueous lithium hydroxide solution (9 mL) and this solution was stirred for
2 h. The organic solvent was then removed under reduced pressure. The mixture was then
acidified with a 2 M aqueous hydrochloric acid solution, and extracted with EtOAc (2x30 mL).
The combined organic phases were washed with H,O (2x40 mL), the washed solution was dried
over anhydrous sodium sulfate and the dried solution was filtered. The filtrate was then
concentrated under reduced pressure, and after being pre-absorbed onto SiO; (5 g, loaded from
THF), the residue was purified by flash silica gel chromatography (50 g SiO,, 99:1 CH,Cl,:H,0)
to yield 4-((4-heptylphenyl)diazenyl)benzoic acid (FAAzol, 450 mg, 67%) as a red solid.

TLC (CH.Cl,): Rf = 0.35 (cis), 0.52 (trans). *H NMR (Ds-DMSO, 400 MHz, 25 °C): & 8.13 (d, 2H,
H34p, Jaa = 8.6 Hz), 7.94 (d, 2H, Hd.p, Jas = 8.6 Hz), 7.86 (d, 2H, H9., Jo.10 = 8.4 Hz), 7.43 (d,
2H, H10,p, Jios = 8.4 Hz), 2.66 (M, 2H, H12,.), 1.64-1.54 (m, 2H, H13,p), 1.31-1.19 (m, 8H,
H14ap, H15.5 H16.p H17.5), 0.84 (t, 3H, H18.pc Jisiz = 6.9 Hz). *C NMR (De-DMSO,
100 MHz, 25 °C): § 166.8 (C1), 154.4 (C5), 150.2 (C8), 147.4 (C11), 132.6 (C2), 130.6 (C3ay),
129.5 (C10,p), 123.0 (C9a.y), 122.5 (Cap), 35.1 (C12), 31.3 (Ca), 30.8 (C13), 28.7 (Cax), 28.6
(Cai), 22.1 (Ca), 14.0 (C18). IR (neat, ATR): ¥ = 2952, 2920, 2850, 2662, 2543, 1678, 1601,
1582, 1501, 1424, 1289, 1221, 1143, 1125, 1111, 1098, 1011, 944, 868, 840, 805, 755, 722,
690, 672. HRMS (EI"): m/z calcd. for [CooH24N,0,]": 324.1838, found: 324.1834 ([M-eT).
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N-(4-Hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide (AzCA1)

A solution of 4-((4-heptylphenyl)diazenyl)benzoic acid (FAAzo1, 25 mg, 77 umol, 1.0 equiv.)
and TBTU (25 mg, 77 umol, 1.0 equiv.) in EtOAc (3.0 mL) was treated with NEt; (24 mg,
3.0 equiv.) under an argon atmosphere at room temperature. After 1 h, vanillamine
hydrochloride (29 mg, 0.15 mmol, 2.0 equiv.) was added and stirring was continued at room
temperature for 2 h. The solution was then diluted with EtOAc (15 mL) and washed with H,O
(2x20 mL). The phases were separated and the organic layer was dried over anhydrous sodium
sulfate. The solvent was removed under reduced pressure and the residue was purified by flash
silica gel chromatography (9.0 g SiO,, 40:1 CH,Cl,:MeOH) to vyield N-(4-hydroxy-3-
methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide (AzCA1, 31 mg, 89%) as a red
solid.

TLC (hexanes/EtOAc, 1:1): Rf = 0.48. 'H NMR (CDCl3, 400 MHz, 25 °C): § 7.95-7.90 (m, 4H,
H3.p, H44yp), 7.88-7.84 (M, 2H, H9,,p, Jo10 = 8.4 Hz), 7.35-7.31 (m, 2H, H10,p, Ji09 = 8.4 Hz),
6.92-6.86 (m, 3H, H21, H24, H25), 6.40 (t, 1H, NH, Jyy 10 = 6.5 HZz), 5.63 (s, 1H, OH), 4.59 (d,
2H, H19,p, Jignk = 6.5 Hz), 3.90 (s, 3H, H26,,¢), 2.69 (t, 2H, H12,,, J1213= 7.6 Hz), 1.70-1.61
(m, 2H, H13,,), 1.37-1.23 (m, 8H, H14,, H15,,, H16,, H17,,), 0.88 (t, 3H, H18,,.,
Jig17 = 6.5 Hz)."*C NMR (CDCl;, 100 MHz, 25 °C): & 166.7 (C1), 154.5 (Caz), 150.9 (Cay),
147.5 (C2), 146.9 (C22), 145.4 (C23), 135.9 (C11), 130.0 (C20), 129.3 (2C, C.y0), 128.1 (2C,
Caz), 123.3 (2C, Cqz0), 122.9 (2C, Cyy0), 121.2 (C21), 114.6 (C24), 111.0 (C25), 56.1 (C26), 44.4
(C19), 36.1 (C12), 31.9 (C,k), 31.4 (C13), 29.4 (Cak), 29.3 (Cak), 22.8 (C17), 14.2 (C18). IR
(neat, ATR): v = 3350, 3199, 2922, 2851, 1627, 1605, 1572, 1547, 1523, 1491, 1452, 1360,
1287, 1214, 1159, 1127, 1040, 868, 809, 773. HRMS (ESI"): m/z calcd. for [CgH34N3O3]":
460.2600, found: 460.2592 ([M+H]").
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-2-(4-((4-hexylphenyl)diazenyl)phenyl)
acetamide (AzCA2)

1. Oxone®, CH,Cl,, H,0 N /@M/\
/©/\/\/\ o SN
HoN 2.AcOH ¢ NH,
R e
4-hexylaniline HO FAAzo02

(27%)

i) TBTU, NEt;, THF j\/@/N\\N
ij) vanillamine-HCI MGO:©/\N
H
0,
(48%) o
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2-(4-((4-Hexylphenyl)diazenyl)phenyl)acetic acid (FAAz02)

A solution of 4-hexylaniline (3.0 g, 17 mmol, 1.5 equiv.) in CH,Cl, (200 mL), was treated with a
solution of Oxone® (30.4 g, 99 mmol, 9.0 equiv.) in H,O (200 mL) at 23 °C. The resulting
biphasic reaction mixture was stirred vigorously at room temperature overnight or until all the
aniline was consumed, as observed by TLC analysis. Subsequently, the phases were separated
and the agueous phase was extracted with CH,Cl, (2x140 mL). The combined organic extracts
were washed sequentially with a 1 M aqueous hydrochloric acid solution (240 mL), saturated
agueous sodium bicarbonate solution (240 mL), and H,O (3x240 mL). The washed organic layer
was treated with 4-aminophenylacetic acid (1.7 g, 11 mmol, 1.0 equiv.) and AcOH (150 mL).
The CH,CIl, was then removed under reduced pressure at 35 °C and the solution was stirred
overnight. The AcOH was then removed under reduced pressure and the red oil was
azeotroped from toluene (100 mL). The residue was then purified by flash silica gel
chromatography (0.30 kg SiO,, 99:1 CH,CI,:AcOH) to yield 2-(4-((4-hexylphenyl)diazenyl)
phenyl)acetic acid (FAAzo2, 1.00 g, 27%) as a red solid.

TLC (hexanes/EtOAc, 1:1): Rf = 0.79. '"H NMR (Ds-DMSO, 400 MHz, 25 °C): § 12.45 (s, 1H,
Heoon), 7.84-7.79 (m, 4H, H5,,, H104p, Jsa ~ Jious ~ 8.3 Hz), 7.49-7.46 (m, 2H, H1l,,,
Jir10 ~ 8.4 HzZ), 7.42-7.38 (M, 2H, H4ap, Jus ~ 8.4 Hz), 3.69 (s, 2H, H24y), 2.66 (t, 2H, H134p,
Ji314 = 7.4 Hz), 1.65-1.56 (m, 2H, H14,;), 1.35-1.22 (m, 6H, H15,,, H16,,, H17,:), 0.85 (t, 3H,
H184p.c, Jis17 = 7.0 Hz). *C-NMR (Dg-DMSO, 100 MHz, 25 °C): § 172.8 (C1), 151.1 (C6), 150.7
(C9), 146.9 (C12), 139.0 (C3), 131.0 (C44p), 129.8 (C11,y), 123.0 (C10,p), 122.8 (C5,p), 40.9
(C2), 35.5 (C13), 31.5 (Cax), 31.2 (C4), 28.8 (Caw), 22.5 (Cax), 14.4 (C18). IR (neat, ATR):
v = 3022, 2952, 2926, 2850, 2728, 2636, 1691, 1601, 1497, 1465, 1413, 1377, 1301, 1249,
1197, 1171, 1153, 1114, 1010, 904, 866, 844, 825, 783, 726, 677. HRMS (EI*): m/z calcd. for
[CooH24N,0,]: 324.1838, found: 324.1832 ([M-e7).
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N-(4-Hydroxy-3-methoxybenzyl)-2-(4-((4-hexylphenyl)diazenyl)phenyl)acetamide (AzCA2)

AzCA2

N-(4-((4-Hexylphenyl)diazenyl)phenyl)acetic acid (FAAzo2, 25 mg, 77 umol, 1.0 equiv.) was
converted to red solid N-(4-hydroxy-3-methoxybenzyl)-2-(4-((4-hexylphenyl)diazenyl)

phenyl)acetamide (AzCA2, 17 mg, 48%) in an analogous manner as described above for the
preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 1:2): Rf = 0.40. *H NMR (CDCl3, 400 MHz, 25 °C): § 7.88-7.81 (m, 2H,
H5ap, H10ap, Js4 ~ Jio11 = 8.3 Hz), 7.41 (d, 2H, H4,p, Jss = 8.3 Hz), 7.32 (d, 2H, H1l,,,
Ji110 = 8.3 Hz), 6.84-6.80 (m, 1H, H24), 6.71-6.64 (m, 2H, H25, H21), 5.75 (t, 1H, NH), 5.66 (s,
1H, OH), 4.34 (d, 2H, H19,,, Jignn = 5.7 Hz), 3.80 (S, 3H, Howme), 3.67 (S, 2H, H2,,), 2.68 (t, 2H,
H134p, J1314 = 7.7 Hz), 1.72-1.61 (m, 2H, H14,}), 1.40-1.23 (m, 6H, H15,,, H16,p, H17,}), 0.89
(t, 3H, H18,4., Jis17 = 6.7 Hz). *C NMR (CDCl3, 100 MHz, 25 °C): § 170.3 (C1), 152.1 (Cay),
151.0 (Cay), 147.0 (C3), 146.8 (C22), 145.2 (C23), 137.6 (C12), 130.2 (2C, Caz), 130.0 (C20),
129.3 (2C, Cuz), 123.4 (2C, Cyyp0), 123.0 (2C, Caz), 120.7 (2C, Cyyo), 114.5 (C24), 110.4 (C25),
56.0 (C26), 43.8 (C2), 43.8 (C19), 36.0 (C13), 31.8 (C15), 31.4 (C14), 29.1 (C16), 22.7 (C17),
14.2 (C18). IR (neat, ATR): ¥ = 3457, 3285, 2953, 2922, 2852, 1648, 1635, 1601, 1518, 1462,
1434, 1428, 1339, 1276, 1248, 1234, 1194, 1152, 1120, 1039, 1019, 1011, 838, 797, 716, 677.
HRMS (ESI*): m/z calcd. for [C,gH34N303]": 460.2600, found: 460.2592 ([M+H]").
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-3-(4-((4-pentylphenyl)diazenyl)phenyl)
propanamide (AzCA3)

HoN 1. Oxone®, CH,Cl,, H,0 HO
\©\/\/\ g //N
2. AcOH HOY@\@ §
o NH

4-pentylaniline (27%) FAAzo3
o)
|) TBTU, NEt3, THF M60:©/\N)‘\/\©\
H
ii) vanillamine-HCI HO N
(89%)
AzCA3
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3-(4-((4-Pentylphenyl)diazenyl)phenyl)propanoic acid (FAAz03)

FAAzo3

4-Pentylaniline (1.5 g, 9.2 mmol, 1.5 equiv.) and 4-aminophenylpropionic acid (1.0 g, 6.1 mmol,
1.0 equiv.) were converted to red solid 3-(4-((4-pentylphenyl)diazenyl)phenyl)propanoic
acid (FAAzo3, 1.0 g, 27%) in an analogous manner as described above for the preparation of

2-(4-((4-hexylphenyl)diazenyl)phenyl)acetic acid (FAAzo2). Note: all reagents and solvents
were scaled according to molarity.

TLC (hexanes/EtOAc, 10:1): Rf = 0.74. 'H NMR (CDCls, 400 MHz, 25 °C): § 7.87-7.81 (m, 4H,
H6.p, H1lap), 7.37-7.30 (m, 4H, H5.5 H12.,, Jio1i ~ Jsg = 8.4 Hz), 3.05 (i, 2H, H2,,,
Jo3= 7.6 Hz), 2.75 (t, 2H, H3,p, Js2 = 7.7 Hz), 2.68 (t, 2H, H14,.), 1.71-1.62 (m, 2H, H15,,),
1.40-1.32 (m, 4H, H16,p, H17,p), 0.91 (t, 3H, H18,p., Jis17 = 6.9 Hz). *C NMR (CDCl;, 100
MHz, 25 °C): § 178.8 (C1), 151.6 (Cazo), 151.1 (Cazo), 146.6 (Cazo), 143.2 (Cazo), 129.2 (2C, Cao),
129.1 (2C, Caz), 123.1 (2C, Cazo), 122.9 (2C, Cayo), 36.0 (C14), 35.5 (C2), 31.6 (C3), 31.1 (C16),
30.6 (C15), 22.7 (C17), 14.2 (C18). IR (neat, ATR): ¥ = 3026, 2950, 2924, 2853, 2616, 1691,
1599, 1579, 1494, 1431, 1417, 1358, 1315, 1286, 1217, 1186, 1153, 1105, 1011, 932, 837, 806,
725, 678. HRMS (EI"): m/z calcd. for [CoH24N205]: 324.1838, found: 324.1831 ([M-e ).
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N-(4-Hydroxy-3-methoxybenzyl)-3-(4-((4-pentylphenyl)diazenyl)phenyl)propanamide
(AzCA3)

AzCA3

3-(4-((4-)Pentylphenyl)diazenyl)phenyl)propanoic acid (FAAzo3, 25 mg, 77 umol, 1.0 equiv.)
was converted to red solid N-(4-hydroxy-3-methoxybenzyl)-3-(4-((4-pentylphenyl)diazenyl)

phenyl)propanamide (AzCA3, 17 mg, 89%) in an analogous manner as described above for
the preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (CH.Cl,:MeOH:AcOH, 95:5:1): Rf = 0.47. *H NMR (CDCls, 400 MHz, 25 °C): § 7.85-7.78
(M, 4H, HB4,p, H11ap, Jos ~ Ji112 ~ 8.3 Hz), 7.35-7.30 (M, 4H, H5,, H12, 5, Jse ~ Ji211 ~ 8.4 H2),
6.82 (d, 1H, H22, J,,, = 7.8 Hz), 6.71-6.65 (m, 2H, H21, H25), 5.62-5.56 (m, 2H, NH, OH), 4.31
(d, 2H, H19. 5, Jion = 5.8 Hz), 3.80 (s, 3H, H26..), 3.07 (t, 2H, H3.y, Js» = 7.5 Hz), 2.68 (t, 2H,
H14ap, Jia1s = 8.0 Hz), 2.53 (t, 2H, H24p, J5 = 7.4 Hz), 1.70-1.60 (M, 2H, H15,}), 1.39-1.31 (m,
4H, H16.p, H174p), 0.90 (t, 3H, H18.pc, Jisi7 = 6.8 Hz). *C NMR (CDCls, 100 MHz, 25 °C): &
171.6 (C1), 151.4 (Cago), 151.0 (Cazo), 146.8 (C22), 146.6 (Cazo), 145.2 (C23), 144.0 (Caz), 130.1
(C20), 129.2 (4C, Cuy), 123.0 (2C, Cay), 122.9 (2C, Ca), 121.0 (C21), 114.5 (C24), 110.7
(C25), 56.0 (C26), 43.8 (C19), 38.3 (C2), 36.0 (C14), 31.6 (C3), 31.6 (C16), 31.1 (C15), 22.7
(C17), 14.2 (C18). IR (neat, ATR): v = 3285, 3052, 2953, 2927, 2855, 1642, 1600, 1513, 1462,
1451, 1429, 1375, 1272, 1235, 1155, 1123, 1034, 1012, 848, 735, 731. HRMS (ESI*): m/z
calcd. for [CasH34N303]": 460.2600, found: 460.2591 ([M+H]").
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-4-(4-((4-butylphenyl)diazenyl)phenyl)
butanamide (AzCA4)
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4-(4-((4-Butylphenyl)diazenyl)phenyl)butanoic acid (FAAzo4)

4-Butylaniline (2.27 g, 15 mmol, 3.0 equiv.) and 4-(4-aminophenyl)butyric acid (0.90 g, 5.1
mmol, 1.0 equiv.) were converted to red solid 4-(4-((4-butylphenyl)diazenyl)phenyl)butanoic
acid (FAAzo4, 1.49 g, 91%) in an analogous manner as described above for the preparation of
2-(4-((4-hexylphenyl)diazenyl)phenyl)acetic acid (FAAzo2). Note: all reagents and solvents

were scaled according to molarity.

TLC (CH,CI,/ACOH, 99:1): Rf = 0.15. *H NMR (CDCl;, 400 MHz, 25 °C): § 7.86-7.81 (m, 4H,
H74p, H124p, J76 ~ J1213 ~ 8.4 Hz), 7.35-7.29 (M, 4H, H6,p,, H13,p, Jo7 ~ Jis.12 ~ 8.4 Hz), 2.76 (t,
2H, Haap, Jaz = 7.8 Hz), 2.71 (t, 2H, H15.5, Jisis = 7.8 Hz), 2.43 (t, 2H, H2,p, Jo5 = 7.3 H2),
2.08-1.98 (M, 2H, H3,p), 1.70-1.61 (m, 2H, H16,p), 1.44-1.34 (m, 2H, H17,p), 0.95 (t, 3H,
H18apc Jis17 = 7.3 Hz). *C NMR (CDCls, 100 MHz, 25 °C): § 179.6 (C1), 151.3 (C8), 151.0
(C11), 146.4 (C14), 144.3 (C5), 129.2 (2C, Cuy), 129.1 (2C, Cuy), 122.9 (2C, C.y), 122.8 (2C,
Caz), 35.6 (C15), 34.9 (C4), 33.5 (C16), 33.3 (C2), 26.0 (C3), 22.4 (C17), 14.0 (C18). IR (neat,
ATR): ¥ = 3021, 2950, 2927, 2869, 2853, 2685, 2599, 1689, 1600, 1580, 1497, 1461, 1434,
1409, 1337, 1279, 1212, 1152, 1113, 1102, 1060, 1024, 1010, 901, 842, 824, 772, 730, 671.
HRMS (EI"): m/z calcd. for [CaoH24N,O5]: 324.1838, found: 324.1836 ([M-eT°).
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N-(4-Hydroxy-3-methoxybenzyl)-4-(4-((4-butylphenyl)diazenyl)phenyl)butanamide
(AzCA4)

AzCA4

4-(4-((4-Butylphenyl)diazenyl)phenyl)butanoic acid (FAAzo4, 16 mg, 77 umol, 1.0 equiv.)
was converted to red solid N-(4-hydroxy-3-methoxybenzyl)-4-(4-((4-
butylphenyl)diazenyl)phenyl)butanamide (AzCA4, 20 mg, 87%) in an analogous manner as
described above for the preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-
heptylphenyl)diazenyl)benzamide (AzCA1). Note: all reagents and solvents were scaled

according to molarity.

TLC (hexanes/EtOAc, 1:1): Rf = 0.34. *H NMR (CDCl;, 400 MHz, 25 °C): § 7.84-7.78 (m, 4H,
H124.p, H7ap, Ji213 = J76~ 8.4 Hz), 7.33-7.25 (M, 4H, H6,p, H13,p, Js7 ~ Ji1s.12 ~ 8.4 HZ), 6.86 (d,
1H, H24, J,4 5 = 8.0 Hz), 6.80-6.73 (m, 2H, H21, H25), 5.77-5.68 (m, 2H, NH, OH), 4.34 (d, 2H,
H19,p, Jionn = 5.60 Hz), 3.85 (s, 3H, H26), 2.73 (t, 2H, H4.p, Jus = 7.4 Hz), 2.68 (t, 2H, H15,,,
Jis1e = 7.6 Hz), 2.21 (t, 2H, H2.p, Jo3 = 7.6 Hz), 2.08-1.99 (m, 2H, H3.,), 1.68-1.59 (m, 2H,
H16,.p), 1.44-1.30 (m, 2H, H17,,), 0.94 (t, 3H, H18.pc, Jigi7 = 7.4 Hz). ®*C NMR (CDCl;,
100 MHz, 25 °C): § 172.4 (C1), 151.4 (C8), 151.1 (C11), 146.8 (C22), 146.5 (C14), 145.3 (C23),
144.7 (C5), 130.3 (C20), 129.3 (2C, Caz), 129.2 (2C, Caz), 122.9 (2C, Caz), 122.9 (2C, Car),
121.0 (C21), 114.5 (C24), 110.9 (C25), 56.1 (C26), 43.7 (C19), 35.9 (C2), 35.7 (C15), 35.1 (C4),
33.6 (C16), 27.0 (C3), 22.5 (C17), 14.1 (C18). IR (neat, ATR): ¥ = 3285, 3054, 2953, 2929,
2857, 1643, 1600, 1514, 1462, 1430, 1377, 1275, 1237, 1155, 1124, 1034, 1013, 845, 736, 677.
HRMS (EI"): m/z calcd. for [CogHa3NsOs]: 459.2522, found: 459.2516 ([M-e7°).
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-5-(4-((4-propylphenyl)diazenyl)phenyl)
pentanamide (AzCADb)
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Methyl pent-4-ynoate (1a)

(0]

la

H

Methyl pent-4-ynoate (1a) was prepared as reported by Garcia-Dominguez et al. *

4-Pentynoic acid (0.36 g, 3.6 mmol, 1.0 equiv.) was dissolved in dry MeOH (7.0 mL) and
benzene (25 mL) under an argon atmosphere. Trimethylsilyldiazomethane (2.4 mL, 0.20 M in
diethyl ether, 4.7 mmol, 1.3 equiv.) was slowly added at room temperature until the solution
retained a faint yellow color. The mixture was then titrated with AcOH until a colorless solution
was obtained and the gas evolution had ceased. The reaction mixture was concentrated under
reduced pressure (0.25 bar, 40 °C). The resulting oily residue was diluted with diethyl ether
(50 mL) and the mixture was washed with H,O (2x25 mL). The layers were separated and the
organic layer was dried over anhydrous sodium sulfate. The dried solution was filtered, and the
filtrate was concentrated under reduced pressure (0.25 bar, 40 °C) to yield methyl pent-4-

ynoate (1a, 0.37 g, 91%) as a volatile colorless liquid.

TLC (hexanes/EtOAc, 4:1): Rf = 0.71. 'H NMR (CDCl3, 400 MHz, 25 °C): § 3.64 (s, 3H, Howme),
2.51-2.38 (M, 4H, H2,p, H3ap), 1.94 (t, 1H, H5, Js3 = 2.5 Hz). *C NMR (CDCls;, 100 MHz,
25°C): §172.4 (Cl), 82.4 (C4), 69.1 (C5), 51.9 (Come), 33.1 (C2), 14.3 (C3). Spectral
characteristics matched those previously reported.! Note: The product still contained AcOH but

this did not affect the following reaction.
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Methyl 5-(4-nitrophenyl)pent-4-ynoate (2a)

é OMe

2a

Methyl 5-(4-nitrophenyl)pent-4-ynoate (2a) was prepared utilizing a modified method

described by Sugimoto et al.?

Methyl pent-4-ynoate (la, 0.40 g, 3.6 mmol, 1.0 equiv.) and 4-iodonitrobenzene (1.1 g,
4.3 mmol, 1.2 equiv.) were combined in a round-bottomed flask under an argon atmosphere and
were dissolved in degassed/dry THF (28 mL). NEt; (1.5 g, 14 mmol, 4.0 equiv.) was then added,
followed by the addition of Cul (0.12 g, 0.64 mmol, 0.18 equiv.) and (PPhs),PdCl, (0.12 g,
0.18 mmol, 0.050 equiv.) at room temperature. The resulting brown solution was heated to
50 °C. After 2 h, the dark red mixture was cooled to room temperature and was diluted with
EtOAc (50 mL), and washed with saturated aqueous ammonium chloride solution (50 mL, then
25 mL), water (25 mL) and then half saturated aqueous sodium chloride solution (25 mL). The
organic phase was dried over anhydrous sodium sulfate and the dried solution was filtered. The
filtrate was concentrated under reduced pressure and after being preadsorbed onto silica gel
(4.0 g SiO,, loaded from THF), the residue was purified by flash silica gel chromatography
(0.10 kg SiO,, 10:1 hexanes:EtOAc) to yield methyl 5-(4-nitrophenyl)pent-4-ynoate (2a, 0.42

g, 51%) as an orange solid.

TLC (hexanes/EtOAc, 4:1): Rf = 0.56. 'H NMR (CDCl3, 400 MHz, 25 °C): § 8.17-8.13 (m, 2H,
H8.p, Js.7 ~ 9.0 Hz), 7.53-7.48 (M, 2H, H7.p, J75 ~ 9.0 Hz), 3.73 (s, 3H, Howme), 2.77 (t, 2H, H2.p,
Jas = 7.3 Hz), 2.65 (t, 2H, H3.p, J32 = 7.3 Hz). *C NMR (CDCls, 100 MHz, 25 °C): § 172.2 (C1),
146.9 (C9), 132.5 (2C, C7,y), 130.7 (C6), 123.6 (2C, C8,y), 94.2 (C4), 79.9 (C5), 52.1 (Cowe),
33.1 (C2), 15.6 (C3). HRMS (EI'): m/z calcd. for [Ci,H13NO,4]: 233.0688, found: 233.0674
(IM-eT").
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Methyl 5-(4-aminophenyl)pentanoate (3a)

(0]

/©/\/\)J\0Me
H,>N

? 3a
Methyl 5-(4-nitrophenyl)pent-4-ynoate (2a, 0.42 g, 1.8 mmol, 1.0 equiv.) was dissolved in 2:1
EtOAc:MeOH (v:v, 30 mL total) and this solution was degassed by sparging with argon gas.
Pd/C (10 wt%, 0.13 g) was added and the suspension was again degassed and placed under a
hydrogen atmosphere (H, pressure applied with a balloon). The mixture was stirred vigorously
at room temperature overnight. Upon completion of the reaction as observed by TLC analysis,
the mixture was filtered through a pad of celite and the filtrate was concentrated under reduced
pressure. The residue was purified by flash silica gel chromatography (50 g SiO,, 3:1
hexanes:EtOAc) to yield 5-(4-aminophenyl)pentanoate (3a, 0.34 g, 1.6 mmol, 92%) as an

orange oil.

TLC (hexanes/EtOAc, 4:1): Rf = 0.13. 'H NMR (CDCl3, 400 MHz, 25 °C): § 6.98-6.93 (m, 2H,
H7.p, J78 ~ 8.3 Hz), 6.64-6.60 (M, 2H, H8,, Jg7 ~ 8.3 Hz), 3.66 (s, 3H, Howme), 3.56 (Sbr, Hnhz),
2.51 (t, 2H, H5,p, Jsa4 = 7.2 Hz), 2.32 (t, 2H, H2,p), 1.69-1.54 (m, 4H, H3,p, H4..). °C NMR
(CDCl3, 100 MHz, 25 °C): & 174.2 (C1), 144.1 (C9), 132.3 (C6), 129.1 (2C, C7,p), 115.3 (2C,
C8.p), 51.5 (Come), 34.7 (C5), 34.0 (C2), 31.2 (C4), 24.5 (C3). HRMS (EI"): m/z calcd. for
[C1,H17NO,]: 207.1259, found: 207.1238 ([M-eT).
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Methyl 5-(4-((4-propylphenyl)diazenyl)phenyl)pentanoate (4a)

]

MeO
N

4a

SN

A solution of 4-propylaniline (0.64 g, 4.7 mmol, 3.0 equiv.) in CH,Cl, (50 mL) was treated with
Oxone® (3.0 g, 9.6 mmol, 6.0 equiv.) dissolved in H,O (50 mL) and the resulting biphasic
mixture was stirred rapidly at room temperature overnight. The two phases were then separated
and the organic phase was washed with H,O (60 mL). The washed organic phase was
concentrated under reduced pressure to approximately 5 mL volume and this residue was then
directly purified by flash silica gel chromatography (20 g SiO,, CH,Cl,). The collected green
fractions were combined and a solution of 5-(4-aminophenyl)pentanoate (3a, 0.33 g,
1.6 mmol, 1.0 equiv.) in CH,CI, (2.0 mL) was added followed by AcOH (25 mL). The CH,Cl, was
then removed under reduced pressure (0.50 bar, 40 °C) and the resulting solution was stirred at
room temperature for 40 h. Upon complete consumption of 3a as determined by TLC analysis,
the AcOH was removed under reduced pressure and the residue was azeotroped from toluene
(40 mL). The resulting brown oil was purified by flash silica gel chromatography (0.12 kg SiO,,
gradient: 20:1 to 10:1 pentane:EtOAc) to yield methyl 5-(4-((4-propylphenyl)diazenyl)phenyl)
pentanoate (4a, 0.39 g, 74%) as a red oil.

TLC (hexanes/EtOAc, 20:1): Rf = 0.73. *H NMR (CDCl;, 400 MHz, 25 °C): & 7.85-7.81 (m, 4H,
H8.p, H134p, Js7 ~ Ji314 = 8.4 Hz), 7.33-7.29 (M, 4H, H7.p, H14.p, J7g ~ Jis13 ~ 8.4 Hz), 3.67 (s,
3H, Howe), 2.74-2.64 (m, 4H, H5,,, H16,;), 2.38-2.32 (m, 2H, H2,.), 1.75-1.64 (m, 6H, H3,,,
H4,p, H17.1), 0.97 (t, 3H, H18,p., Jig17 = 7.4 Hz). *C NMR (CDCl;, 100 MHz, 25 °C): § 174.1
(C1), 151.3 (Caz), 151.1 (Cazo), 146.1 (Cazo), 145.4 (Cazo), 129.3 (2C, Caz), 129.2 (2C, Cyp),
122.9 (2C, Cay), 122.8 (2C, Cay), 51.7 (Cowme), 38.1 (C16), 35.6 (C5), 34.0 (C2), 30.8 (Cax), 24.7
(Cai), 24.6 (Ca), 13.9 (C18). HRMS (EIY): m/z calcd. for [C,HsN,0;]: 338.1994, found:
338.1986 ([M-e1").
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5-(4-((4-Propylphenyl)diazenyl)phenyl)pentanoic acid (FAAzo5)

(0]

HO
NN

FAAzo5

|G UN

Methyl 5-(4-((4-propylphenyl)diazenyl)phenyl)pentanoate (4a, 0.36 g, 1.1 mmol, 1.0 equiv.)
was dissolved in 1:1 MeOH:THF (v:v, 42 mL total). To this solution was added aqueous 1 M
lithium hydroxide solution (11 mL, 10 equiv.) and the mixture was stirred at room temperature
for 2 h. Upon consumption of the starting material as observed by TLC analysis, the organic
solvent was removed under reduced pressure. The resulting solution was acidified to pH = 1
with aqueous 2 M hydrochloric acid solution and the aqueous layer was extracted with EtOAc
(2x30 mL). The combined organic phases were washed with H,O (30 mL), and the washed
solution was dried over anhydrous sodium sulfate. The dried solution was filtered, and the
filtrate was concentrated under reduced pressure. The residue was purified by flash silica gel
chromatography (32 g SiO,, 99:1 DCM:AcOH) to yield 5-(4-((4-propylphenyl)diazenyl)phenyl)
pentanoic acid (FAAzo5, 0.33 g, 96%) as a red solid.

TLC (hexanes/EtOAc, 4:1): Rf = 0.18. 'H NMR (CDCls, 400 MHz, 25 °C): § 7.85-7.81 (m, 4H,
H8.p, H13ap, Js7 & Jiz14 = 8.3 Hz), 7.33-7.29 (m, 4H, H17,,, H14.p, J7s ~ Jus1s = 8.2 Hz),
2.75-2.63 (M, 4H, H5,p, H16,y), 2.40 (t, 2H, H24p, Jo5 = 7.0 Hz), 1.76-1.67 (m, 6H, H34p, H4,p,
H17,p), 0.97 (t, 3H, H18,,.). **C NMR (CDCls, 100 MHz, 25 °C): § 179.6 (C1), 151.2 (Cuo),
151.0 (Cazo), 146.1 (Cazo), 141.4 (Cazo), 129.8 (2C, Cazo), 129.2 (2C, Cazo), 122.9 (2C, Cazo), 122.9
(2C, Caz), 35.9 (C5), 34.0 (C2), 31.2 (C17), 29.0 (C3), 29.0 (C18), 24.7 (C4), 21.6 (C16). IR
(neat, ATR): v = 2925, 2856, 1701, 1697, 1693, 1599, 1497, 1462, 1420, 1409, 1303, 1255,
1200, 1154, 1109, 1090, 1074, 1012, 932, 851, 834, 744, 731, 677. HRMS (EI'): m/z calcd. for
[C2oH24N202]: 324.1838, found: 324.1831 ([M-eT").
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N-(4-Hydroxy-3-methoxybenzyl)-5-(4-((4-propylphenyl)diazenyl)phenyl)pentanamide
(AzCAD5)

AzCA5

5-(4-((4-Propylphenyl)diazenyl)phenyl)pentanoic acid (FAAzo5, 21 mg, 65 umol, 1 equiv.)
was converted to red solid N-(4-hydroxy-3-methoxybenzyl)-5-(4-((4-propylphenyl)diazenyl)

phenyl)pentanamide (AzCA5, 27 mg, 90%) in an analogous manner as described above for
the preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (CH,CI,/ACOH, 99:1): Rf = 0.43. *H NMR (CDCl;, 400 MHz, 25 °C): § 7.84-7.79 (m, 4H,
H8.4p, H134p, Js.7 ~ J1s14~ 8.4 HZ), 7.33-7.24 (M, 4H, H7.p, H14.p, 375 ~ J1413~ 8.4 Hz), 6.85 (d,
1H, H24, J,4 5= 8.0 Hz), 6.77-6.71 (m, 2H, H21, H25), 5.80 (t, 1H, NH, Jxu10 = 5.8 Hz), 4.33 (d,
2H, H19.p, Jionn= 5.7 Hz), 3.79 (s, 3H, H26,,.), 2.71-2.63 (M, 4H, H5,,, H164.p), 2.22 (t, 2H,
H24p, J23= 7.0 Hz), 1.77-1.63 (M, 6H, H3,p, Hdap, H174p), 0.97 (t, 3H, H18ap.c, Jis17 = 7.3 Hz).
13C NMR (CDCl3, 100 MHz, 25 °C):  172.7 (C1), 151.2 (Caz0), 151.1 (Cayo), 146.8 (C22), 146.2
(Cazo), 145.5 (Cao), 145.2 (C23), 130.3 (C20), 129.2 (2C, Cay), 129.1 (2C, Cay), 122.9 (2C,
Cuazo), 122.8 (2C, Ca), 120.9 (C25), 114.5 (C24), 110.8 (C21), 55.9 (C26), 43.6 (C19), 38.0
(C16), 36.7 (C2), 35.7 (C5), 31.0 (Caw), 25.5 (Cax), 24.5 (C17), 13.9 (C18). IR (neat, ATR): ¥ =
3291, 3054, 2956, 2930, 2859, 1644, 1600, 1515, 1463, 1430, 1376, 1274, 1236, 1155, 1124,
1035, 1013, 849, 736. HRMS (EI*): m/z calcd. for [CpsHssN3Og]: 459.2522, found: 459.2507
(M-eT").
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-6-(4-((4-ethylphenyl)diazenyl)phenyl)
hexanamide (AzCAGB)
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Methyl hex-5-ynoate (1b)

OMe
m
H o)
1b

5-Hexynoic acid (0.10 g, 0.89 mmol, 1.0 equiv.) was converted to methyl hex-5-ynoate (1b,
0.12 g, quant.) in an analogous manner as described above for the preparation of methyl pent-

4-ynoate (1a). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.73. 'H NMR (CDCl3, 400 MHz, 25 °C): § 3.67 (s, 3H, Howme),
2.45 (t, 2H, H2,p, J23 = 7.4 Hz), 2.25 (dt, 2H, H4,p, Js3 = 6.7 Hz, J46 = 2.7 Hz), 1.96 (t, 1H, H6,
Jos = 2.7 Hz), 1.84 (quint, 2H, H3.p, Js3» ~ Js4 ~ 7.4 Hz). *C NMR (CDCl;, 100 MHz, 25 °C):
§173.7 (C1), 83.4 (C5), 69.2 (C6), 51.7 (Come), 32.8 (C2), 23.7 (C3), 18.0 (C4). Spectral
characteristics matched those previously reported®. Note: The product still contained AcOH but

this did not affect the following reaction.
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Methyl 6-(4-nitrophenyl)hex-5-ynoate (2b)

OMe
Z

O,N
2 2b

Methyl hex-5-ynoate (1b, 94 mg, 0.75 mmol, 1.0 equiv.) was converted to methyl 6-(4-
nitrophenyl)hex-5-ynoate (2b, 0.15 g, 0.61 mmol, 82%) in an analogous manner as described
above for the preparation of methyl 5-(4-nitrophenyl)pent-4-ynoate (2a). Note: all reagents

and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.46. '"H NMR (CDCls, 400 MHz, 25 °C): § 8.18-8.14 (m, 2H,
H9.p, Jog ~ 9.0 Hz), 7.53-7.49 (m, 2H, H8,p, Jso = 9.0 Hz), 3.69 (s, 3H, Howe), 2.56-2.49 (m, 4H,
H2.p0, H4a1), 1.96 (quint, 2H, H3.p, Js2 = Jas4 ~ 7.2 Hz). C NMR (CDClz, 100 MHz, 25 °C):
8 173.5 (C1), 146.9 (C10), 132.4 (2C, C8,4), 130.9 (C7), 123.7 (2C, C9,p), 95.2 (C5), 80.2 (C6),
51.8 (Cowme), 33.0 (C2), 23.7 (C3), 19.2 (C4).
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Methyl 6-(4-aminophenyl)hexanoate (3b)

OMe
m
H,>N

2
3b

Methyl 6-(4-nitrophenyl)hex-5-ynoate (2b, 0.12 g, 0.5 mmol, 1 equiv.) was converted to
methyl 6-(4-aminophenyl)hexanoate (3b, 79 mg, 0.36 mmol, 72%) in an analogous manner as
described above for the preparation of methyl 5-(4-aminophenyl)pentanoate (3a). Note: all

reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.13. 'H NMR (CDCl3, 400 MHz, 25 °C): § 6.98-6.93 (m, 2H,
H8.p, Jso ~ 8.5 Hz), 6.64-6.60 (dt, 2H, H9,p, Jog ~ 8.4 Hz), 3.66 (s, 3H, Home), 3.55 (Sbr, 2H,
Hyiz), 2.50 (t, 2H, H6.p, Jos = 7.6 Hz), 2.30 (t, 2H, H24p, Jo5 = 7.5 Hz), 1.69-1.52 (m, 4H, H3,,,
H5,y), 1.38-1.28 (M, 2H, H4.;). **C NMR (CDCls, 100 MHz, 25 °C): § 174.4 (C1), 144.2 (C10),
132.7 (C7), 129.2 (2C, C8,p), 115.3 (2C, C9qp), 51.6 (Come), 34.9 (C6), 34.2 (C2), 31.5 (CH),
28.8 (C3), 25.0 (C4). HRMS (EI'): m/z calcd. for [Ci3H1gNO,]: 221.1416, found: 221.1408
(IM-eT").
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Methyl 6-(4-((4-ethylphenyl)diazenyl)phenyl)hexanoate (4b)

4-Ethylaniline (0.12 g, 0.95 mmol, 3.0 equiv.) and methyl 6-(4-aminophenyl)hexanoate (3b,
70 mg, 0.32 mmol, 1.0 equiv.) were converted to orange oil methyl 6-(4-((4-ethylphenyl)
diazenyl)phenyl)hexanoate (4b, 52 mg, 48%) in an analogous manner as described above for
the preparation of methyl 5-(4-((4-propylphenyl)diazenyl)phenyl) pentanoate (4a). Note: all
reagents and solvents were scaled according to molarity.

TLC (pentane/EtOAc, 20:1): Rf = 0.24 (trans), 0.10 (cis). '"H NMR (CDCl;, 400 MHz, 25 °C):
§7.85-7.80 (M, 4H, H9.p, H14.p, Jog ~ Jia1s ~ 8.4 Hz), 7.35-7.28 (m, 4H, H8,p,, H15.p,
Jgo ~ Ji514 = 8.5 Hz), 3.67 (s, 3H, Howme), 2.77-2.65 (m, 4H, H6,,, H17,;), 2.32 (t, 2H, H2,}),
1.73-1.62 (M, 4H, H3,p, H5,p), 1.43-1.34 (M, 2H, H4.p), 1.29 (t, 3H, H18.pc, Jig17 = 7.6 H2).
3C NMR (CDCls, 100 MHz, 25 °C): & 174.3 (C1), 151.2 (Caz), 151.1 (Cazo), 147.6 (Cazo), 145.9
(Cazo), 129.2 (2C, Cazo), 128.7 (2C, Cax), 122.9 (2C, Caz), 122.9 (2C, Cazo), 51.7 (Come), 35.7
(Cax), 34.1 (C2), 31.1 (Cak), 29.0 (Cai), 28.9 (Cax), 24.9 (Cai), 15.6 (C18). HRMS (EI'): m/z
calcd. for [C21H26N,05]: 338.1994, found: 338.1983 ([M-eT").
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6-(4-((4-Ethylphenyl)diazenyl)phenyl)hexanoic acid (FAAzo06)

Methyl 6-(4-((4-ethylphenyl)diazenyl)phenyl)hexanoate (4b, 45 mg, 0.13 mmol, 1.0 equiv.)
was converted to red solid 6-(4-((4-ethylphenyl)diazenyl)phenyl)hexanoic acid (FAAzo6,
32mg, 75%) in an analogous manner as described above for the preparation of
5-(4-((4-propylphenyldiazenyl)phenyl)pentanoic acid (FAAzo5). Note: all reagents and

solvents were scaled according to molarity.

TLC (CH,CI;:AcOH, 99:1): Rf = 0.22. 'H NMR (CDCl3, 400 MHz, 25 °C): 6 7.85-7.80 (m, 4H,
H9up, H14ap, Joto ~ Jia1s ~ 8.3 Hz), 7.35-7.28 (m, 4H, H8.p, H15.p, Jso ~ Jisie ~ 8.4 Hz),
2.77-2.65 (M, 4H, H6,p, H17.y), 2.39-2.33 (t, 2H, H2.p, Jo5 = 7.4 Hz), 1.73-1.64 (m, 4H, H3.y,
H5.), 1.46-1.37 (M, 2H, Hdap), 1.29 (t, 3H, H184p.c, Jis17 = 7.5 Hz). **C NMR (CDCl;, 100 MHz,
25°C): § 179.4 (C1), 151.2 (Ca), 151.1 (Cazo), 147.7 (Caso), 145.8 (Caz), 129.2 (2C, Cay),
128.7 (2C, Caz), 122.9 (2C, Cazo), 122.9 (2C, Cazo), 35.7 (Cai), 34.0 (C2), 31.0 (Can), 29.0 (Cai),
28.8 (Cax), 24.6 (Ca), 15.6 (C18). IR (neat, ATR): ¥ = 3022, 2956, 2927, 2851, 1692, 1600,
1497, 1466, 1438, 1410, 1355, 1293, 1249, 1200, 1152, 1056, 1010, 913, 848, 826, 729, 685.
HRMS (EI"): m/z calcd. for [CooH24N,0,]: 324.1838, found: 324.1838 ([M-e7").

71



N-(4-Hydroxy-3-methoxybenzyl)-6-(4-((4-ethylphenyl)diazenyl)phenyl)hexanamide
(AzCA®b)

AzCAG6

6-(4-((4-Ethylphenyl)diazenyl)phenyl)hexanoic acid (FAAzo6, 16 mg, 49 umol, 1 equiv.)
was converted to red solid N-(4-hydroxy-3-methoxybenzyl)-6-(4-((4-ethylphenyl)diazenyl)

phenyl)hexanamide (AzCA6, 19 mg, 86%) in an analogous manner as described above for the
preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 1:2): Rf = 0.31. 'H NMR (CDCl;, 400 MHz, 25 °C): § 7.85-7.79 (m, 4H,
H9%p, H144p, Jog = Jia1s ~ 8.3 Hz), 7.35-7.25 (M, 4H, H8,,,, H15.,, Jso ~ Ji1514 ~ 8.3 Hz), 6.86 (d,
1H, H24, Js45 = 8.1 Hz), 6.81-6.72 (m, 2H, H21, H25), 5.82-5.66 (m, 2H, NH, OH, Jys1s = 5.3
Hz), 4.33 (d, 2H, H19,,, Jionn = 5.7 Hz), 3.84 (s, 3H, H26,p), 2.77-2.63 (M, 4H, H6,p, H17..),
2.19 (t, 2H, H2,p, Jo5 = 7.5 Hz), 1.74-1.62 (m, 4H, H5,, H3,p), 1.42-1.32 (M, 2H, H4.,), 1.28 (t,
3H, H18,c, Jis17 = 7.8 Hz). *C NMR (CDCl3z, 100 MHz, 25 °C): § 172.8 (C1), 151.2 (Caz),
151.1 (Caz), 147.7 (Cazo), 146.8 (C22), 145.8 (Cazo), 145.2 (C23), 130.4 (C20), 129.2 (2C, Cq),
128.6 (2C, Cay), 122.9 (2C, Cyuy), 122.9 (2C, Cyy), 120.9 (C25), 114.5 (C24), 110.8 (C21), 56.0
(C26), 43.7 (C19), 36.8 (C2), 35.7 (Cax), 31.1 (Cax), 29.0 (Cax), 28.9 (Cax), 25.7 (Cax), 15.6
(Ca). IR (neat, ATR): ¥ = 3291, 3053, 2961, 2930, 2856, 1651, 1645, 1600, 1557, 1539, 1515,
1546, 1530, 1373, 1274, 1237, 1155, 1124, 1035, 1013, 845, 795, 736. HRMS (EI*): m/z calcd.
for [CsH3sN3O3]: 459.2522, found: 459.2520 ([M-e ).
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-7-(4-(p-tolyldiazenyl)phenyl)
heptanamide (AzCA7)

TMSCHN, ° (PPh3),PdCl,
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Methyl hept-6-ynoate (1c)

o

H/\/\)J\OMe

1c

6-Heptynoic acid (0.10 g, 0.79 mmol, 1.0 equiv.) was converted to methyl hept-6-ynoate (1c,
0.11 g, quant.) in an analogous manner as described above for the preparation of methyl pent-

4-ynoate (1a). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.71. 'H NMR (CDCl3, 400 MHz, 25 °C): § 3.65 (s, 3H, Howme),
2.32 (t, 2H, H2ap, Jp3 = 7.4 Hz), 2.19 (dt, 2H, H5.p, Js4 = 7.1 Hz, Js7 = 2.6 Hz), 1.94 (t, 1H, H7,
Jz5 = 2.5 Hz), 1.78-1.69 (M, 2H, Hy), 1.59-1.50 (m, 2H, Hay). Note: The product still contained

AcOH but this did not affect the next reaction.
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Methyl 7-(4-nitrophenyl)hept-6-ynoate (2c)

é OMe

N
Oz 2c

Methyl hept-6-ynoate (1c, 96 mg, 0.69 mmol, 1.0 equiv.) was converted to methyl 7-(4-
nitrophenyl)hept-6-ynoate (2c, 0.12 g, 0.47 mmol, 70%) in an analogous manner as described
above for the preparation of methyl 5-(4-nitrophenyl)pent-4-ynoate (2a). Note: all reagents

and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.53. 'H NMR (CDCl3, 400 MHz, 25 °C): § 8.17-8.13 (m, 2H,
H10,5, Ji0e = 8.9 Hz), 7.53-7.49 (M, 2H, H9,p, Jo10 = 8.9 Hz), 3.68 (s, 3H, Howme), 2.48 (t, 2H,
H2.p, J23 = 7.0 Hz), 2.38 (t, 2H, H5a,p, Js4 = 7.3 Hz), 1.85-1.76 (m, 2H, H4.p), 1.70-1.62 (m,
2H, H3.p). ®C NMR (CDCl;, 100 MHz, 25 °C): § 173.9 (C1), 146.8 (C11), 132.4 (2C, C9..),
131.1 (C8), 123.6 (2C, C10,,), 95.9 (C6), 79.8 (C7), 51.8 (Cowme), 33.6 (C2), 27.9 (C3), 24.3
(C4), 19.5 (C5). HRMS (EI*): m/z calcd. for [CisH17N;04]: 275.1158, found: 275.1134 ([M-eT").

75



Methyl 7-(4-aminophenyl)heptanoate (3c)

o

/©/\/\/\)J\0Me
H,>N

2 3c

Methyl 7-(4-nitrophenyl)hept-6-ynoate (2c, 0.12 g, 0.4 mmol, 1 equiv.) was converted to
orange oil methyl 7-(4-aminophenyl)heptanoate (3c, 85 mg, 0.36 mmol, 82%) in an
analogous manner as described above for the preparation of
methyl 5-(4-aminophenyl)pentanoate (3a). Note: all reagents and solvents were scaled

according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.12. *H NMR (CDCls, 400 MHz, 25 °C): § 6.99-6.93 (m, 2H,
H9.p, Ho10 = 8.2 Hz), 6.65-6.60 (m, 2H, H10,p, Jiog = 8.3 Hz), 3.66 (S, 3H, Home), 3.55 (Spr,
Hura), 2.49 (t, 2H, H7ap, J76 = 8.1 Hz), 2.30 (t, 2H, H24p), 1.66-1.50 (M, 4H, H3.y, H6.y), 1.39-
1.28 (M, 4H, H4,p, H5.5). *C NMR (CDCls, 100 MHz, 25 °C): § 174.4 (C1), 144.2 (C11), 132.9
(C8), 129.2 (2C, C94p), 115.3 (2C, C104p), 51.6 (Come), 35.1 (C7), 34.2 (C2), 31.7 (Ca), 29.1
(Caw), 28.9 (Caw), 25.0 (Caw). HRMS (ESI"): m/z calcd. for [CisH.4NO,]™: 250.1807, found:
250.1801 ([M+H]").
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Methyl 7-(4-(p-tolyldiazenyl)phenyl)heptanoate (4c)

)

MeO
N

4c

S8

p-Toluidine (0.10 g, 0.96 mmol, 3.0 equiv.) and methyl 7-(4-aminophenyl)heptanoate (3c, 70
mg, 0.32mmol, 1.0 equiv.)) were converted to orange oil methyl 7-(4-(p-
tolyldiazenyl)phenyl)heptanoate (4c, 48 mg, 44%) in an analogous manner as described
above for the preparation of methyl 5-(4-((4-propylphenyl)diazenyl)phenyl)pentanoate (4a).

Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.74 (trans), 0.55 (cis). *H NMR (CDClz;, 400 MHz, 25 °C):
8 7.84-7.79 (M, 4H, H10,p,, H15,), 7.33-7.28 (M, 4H, H9.p, H164,y, Jo.10 ~ Jis15 ~ 8.5 Hz), 3.67
(s, 3H, Howe), 2.68 (t, 2H, H7ap, J76 = 7.5 Hz), 2.43 (s, 3H, H18.y), 2.32-2.27 (M, 2H, H2,),
1.71-1.54 (m, 4H, H3.p, H6,p), 1.41-1.28 (M, 4H, H4.p, H5.,). **C NMR (CDCls;, 100 MHz,
25°C): & 174.4 (C1), 151.1 (Cazo), 151.0 (Cazo), 146.1 (Cazo), 141.4 (Cazo), 129.8 (2C, Cao),
129.2 (2C, Caz), 122.9 (2C, Cazo), 122.9 (2C, Caz), 51.6 (Cowe), 35.9 (C7), 34.2 (C2), 31.2 (Can),
29.1 (Cai), 29.0 (Cai), 25.0 (Car), 21.6 (C18). HRMS (EI'): m/z calcd. for [CaHasN,O5]:
338.1994, found: 338.1991 ([M-eT").
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7-(4-(p-Tolyldiazenyl)phenyl)heptanoic acid (FAAzo7)

FAAzo7

Methyl 7-(4-(p-tolyldiazenyl)phenyl)heptanoate (4c, 35 mg, 0.10 mmol, 1 equiv.) was
converted to red solid 7-(4-(p-tolyldiazenyl)phenyl)heptanoic acid (FAAzo7, 28 mg, 83%) in
an analogous manner as described above for the preparation of 5-(4-((4-propylphenyl)
diazenyl)phenyl)pentanoic acid (FAAzo5). Note: all reagents and solvents were scaled

according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.13. 'H NMR (CDCl3, 400 MHz, 25 °C): § 7.84-7.79 (m, 4H,
H10,,, H15,p), 7.32-7.28 (M, 4H, H9,,, H16,p, Jo10o = Jis1s ~ 8.3 Hz), 2.68 (t, 2H, H7,p,
J76 = 7.6 Hz), 2.43 (s, 3H, H18,.), 2.35 (t, 2H, H24p, Jo3 = 7.5 Hz), 1.71-1.58 (m, 4H, H3.p,
H64y), 1.42-1.31 (M, 4H, H4,p, H5,5). **C NMR (CDCl3, 100 MHz, 25 °C): § 179.6 (C1), 151.2
(Cazo), 151.0 (Cazo), 146.1 (Curo), 141.4 (Cuo), 129.8 (2C, Cup), 129.2 (2C, Cup), 122.9 (2C,
Caz), 122.9 (2C, Cyuy0), 35.9 (C7), 34.0 (C2), 31.2 (Caw), 29.0 (Cau), 29.0 (Cax), 24.7 (Can), 21.6
(C18). IR (neat, ATR): v = 2927, 2851, 1720, 1702, 1697, 1693, 1600, 1497, 1465, 1438, 1413,
1314, 1295, 1280, 1241, 1208, 1152, 1109, 1010, 954, 850, 826, 727. HRMS (ESI"): m/z calcd.
for [CooH23N20,]: 323.1765, found: 323.1762 ([M-H]).
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N-(4-Hydroxy-3-methoxybenzyl)-7-(4-(p-tolyldiazenyl)phenyl)heptanamide (AzCA7)

AzCA7

7-(4-(p-Tolyldiazenyl)phenyl)heptanoic acid (FAAzo7, 14 mg, 43 umol, 1.0 equiv.) was
converted to red solid N-(4-hydroxy-3-methoxybenzyl)-7-(4-(p-tolyldiazenyl)phenyl)
heptanamide (AzCA7, 16 mg, 81%) in an analogous manner as described above for the
preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 2:1): Rf = 0.31. '"H NMR (CDCls, 400 MHz, 25 °C): § 7.76-7.71 (m, 4H,
H10ap, H154p, Jiog ~ Jis16 ~ 8.4 Hz), 7.25-7.19 (M, 4H, H94p, H164p, Jo10 ~ Ji6.15 ~ 8.3 Hz), 6.78
(d, 1H, H24, Joys = 8.0 Hz), 6.73-6.65 (m, 2H, H21, H25), 5.71-5.56 (m, 2H, NH, OH,
Jnme = 5.3 Hz), 4.26 (d, 2H, H19 Jignn = 5.4 Hz), 3.77 (s, 3H, H264p), 2.58 (t, 2H, H7ap,
Jz6=7.5 Hz), 2.36 (s, 3H, H18,p.), 2.10 (t, 2H, H2.p, Jos = 7.4 Hz), 1.62-1.51 (m, 4H, H3.y,
H6.yp), 1.32-1.24 (M, 4H, H4ap, H545). *C NMR (CDCls, 100 MHz, 25 °C): § 172.8 (C1), 151.0
(Cazo), 150.9 (Cazo), 146.8 (C22), 145.9 (Cazo), 145.1 (C23), 141.3 (Cayo), 130.3 (C20), 129.7 (2C,
Cuazo)s 129.1 (2C, Cpz), 122.7 (4C, Caz), 120.8 (C25), 114.4 (C24), 110.7 (C21), 55.9 (C26),
43.5 (C19), 36.8 (C2), 35.8 (C7), 31.1 (Cai), 29.1 (Can), 28.9 (Car), 25.7 (Cai), 21.5 (C18). IR
(neat, ATR): ¥ = 3292, 2927, 2854, 1652, 1645, 1600, 1558, 1539, 1515, 1464, 1456, 1429,
1373, 1275, 1237, 1155, 1124, 1035, 823, 727. HRMS (EI'): m/z calcd. for [CasHasNsO3]:
459.2522, found: 459.2524 ([M-eT").
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Preparation of N-(4-hydroxy-3-methoxybenzyl)-8-(4-(phenyldiazenyl)phenyl)
octanamide (AzCAS8)
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Oct-7-ynoic acid (1d)

OH
M
H (@]
1d

Oct-7-ynoic acid (1d) was prepared from 7-octyn-1-ol according to a modified procedure
reported by Reyes et al’.

CrO; (0.78 g, 7.8 mmol, 1.5 equiv.) was dissolved in H,O (10 mL) and cooled to 0 °C. H,SO,4
(96%, 2.4 mL, 45 mmol, 8.7 equiv.) was slowly added and the mixture was allowed to warm to
room temperature over 10 min. The solution was again cooled to 0 °C whereupon 7-octyn-1-ol
(0.65 g, 5.2 mmol, 1.0 equiv.) dissolved in acetone (3.3 mL) was added slowly. Upon complete
addition of the alcohol, the reaction mixture was allowed to warm to room temperature and
stirring was continued for 2 h. The reaction mixture was then diluted with EtOAc (40 mL) and the
phases were separated. The aqueous phase was extracted with EtOAc (40 mL) and the
combined organic phases were concentrated. The resulting oil was purified by flash column
chromatography (65 g SiO,, 4:1 hexanes:EtOAc to 3:1 hexanes:EtOAc) to yield oct-7-ynoic
acid (1d, 0.34 g, 47%) as a clear, volatile liquid. Note: This product still contained CH,Cl, which

was not further removed due to its volatile nature. This did not affect the following reaction.

TLC (hexanes/EtOAc, 4:1): Rf = 0.16. '"H NMR (CDCls, 400 MHz, 25 °C): & 10.23 (Syr, 1H,
Heoon), 2.36 (t, 2H, H24p, Jos = 7.6 Hz), 2.19 (dt, 2H, H64p, Jos = 6.9 Hz, Jss = 2.8 Hz), 1.98 (t,
1H, H8, Jge = 2.8 Hz), 1.69-1.59 (M, 2H, Hyy), 1.58-1.50 (M, 2H, Hgy), 1.50-1.40 (M, 2H, H4,,).
3C NMR (CDCl;, 100 MHz, 25 °C): & 180.2 (C1), 84.4 (C5), 68.5 (C6), 34.0 (C2), 28.2 (Cay),
28.2 (Cai), 24.3 (Cai), 18.3 (Caw). HRMS (EI"): m/z calcd. for [CgH1,0,]": 140.0837, found:
140.0764 ((M-eT").
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Methyl oct-7-ynoate (2d)

OMe
=z Y

H o]
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7-Octynoic acid (1d, 0.34 g, 2.4 mmol, 1.0 equiv.) was converted to methyl oct-7-ynoate (2d,
0.35 g, 94%) in an analogous manner as described above for the preparation of methyl pent-4-

ynoate (1a). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.50. *H NMR (CDCls, 400 MHz, 27 °C): & 3.65 (s, 3H, Howe),
2.31 (t, 2H, H2,p, Jo3 = 7.5 Hz), 2.18 (dt, 2H, H64p, Jos = 7.0 Hz, Js = 2.7 Hz), 1.93 (t, 1H, HS,
Jos= 2.7 Hz), 1.67-1.58 (M, 2H, Hay), 1.56-1.49 (M, 2H, Hay), 1.47-1.39 (m, 2H, H4,,). °C NMR
(CDCl3, 400 MHz, 27 °C): § 174.2 (C1), 84.4 (C5), 68.4 (C6), 51.6 (Coe), 34.0 (C2), 28.3 (Can),
28.2 (Caw), 24.5 (Ca), 18.3 (Cand).
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Methyl 8-(4-nitrophenyl)oct-7-ynoate (3d)

OMe
=

O,N 3d

Methyl oct-7-ynoate (2d, 350 mg, 2.30 mmol, 1.0 equiv.) was converted to methyl
8-(4-nitrophenyl)oct-7-ynoate (3d, 430 mg, 69%) in an analogous manner as described above
for the preparation of methyl 5-(4-nitrophenyl)pent-4-ynoate (2a). Note: all reagents and

solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.59. *H NMR (CDCl;, 400 MHz, 25 °C): & 8.13 (d, 2H, H11,y,
Jir10 = 8.8 Hz), 7.49 (d, 2H, H10,p, Jio11 = 8.8 Hz), 3.65 (S, 3H, Howme), 2.44 (t, 2H, H2.p,
Jos = 6.9 Hz), 2.33 (t, 2H, H6,p, Jos = 7.4 Hz), 1.72-1.58 (M, 4H, H3.p, H5,p), 1.53-1.43 (m, 2H,
H4,,). *C NMR (CDCls, 100 MHz, 25 °C): § 174.1 (C1), 146.7 (C12), 132.3 (2C, C10,), 131.2
(C9), 123.6 (2C, Cll,p), 96.4 (C7), 79.6 (C8), 51.6 (Come), 34.0 (C2), 28.5 (Ca), 28.1 (Can),
24.5 (C), 19.5 (C6). HRMS (EI): m/z calcd. for [CisHNOL]*: 275.1158, found: 275.1134
(M-eT").
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Methyl 8-(4-aminophenyl)octanoate (4d)

OMe
W
HoN

2
4d

Methyl 8-(4-nitrophenyl)oct-7-ynoate (3d, 43 mg, 0.16 mmol, 1 equiv.) was converted to
orange oil methyl 8-(4-aminophenyl)octanoate (4d, 20 mg, 51%) in an analogous manner as
described above for the preparation of methyl 5-(4-aminophenyl)pentanoate (3a). Note: all

reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.19. *H NMR (CDCl;, 400 MHz, 25 °C): § 6.97-6.95 (m, 2H,
H10,p, Ji011 ~ 8.5 Hz), 6.64-6.60 (m, 2H, H11,y, Ji110 ~ 8.5 Hz), 3.66 (s, 3H, Howme), 3.55 (Sor,
2H, Hun2), 2.48 (t, 2H, H8,p, Jg7 = 7.4 Hz), 2.29 (t, 2H, H2,y, J23 = 7.5 Hz), 1.65-1.49 (m, 4H,
H3ap, H7ap), 1.36-1.22 (M, 6H, H4.,, H5.5, H645). *C NMR (CDCl;, 100 MHz, 25 °C): § 174.5
(C1), 144.1 (C12), 133.1 (C9), 129.2 (2C, C10a.p), 115.3 (2C, C11,p), 51.6 (Come), 35.2 (C8),
34.2 (C2), 31.9 (Caw), 29.3 (Can), 29.2 (Ca), 29.2 (Can), 25.1 (Cax). HRMS (ESI): m/z calcd. for
[C14H24NO;]": 250.1807, found: 250.1801 ([M+H]").
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Methyl 8-(4-(phenyldiazenyl)phenyl)octanoate (5d)

Methyl 8-(4-aminophenyl)octanoate (4d, 15 mg, 60 pumol, 1.0 equiv.) was dissolved in CH,Cl,
(1 mL). Nitrosobenzene (8 mg, 72 umol, 1.2 equiv.) followed by AcOH (36 mg, 0.60 mmol,
10 equiv.) were added to this solution and the resulting mixture was stirred at room temperature
for 7 h. Upon completion of the reaction, the mixture was diluted with EtOAc (5 mL), and the
organic phase was washed with a saturated aqueous sodium bicarbonate solution (10 mL) and
water (2x10 mL). The layers were separated, and the organic phase was dried over anhydrous
sodium sulfate. The dried solution was filtered and the filtrate was then concentrated under
reduced pressure. The residue was purified by flash column chromatography (5 g SiO,, 20:1
pentane:EtOACc) to yield methyl 8-(4-(phenyldiazenyl)phenyl)octanoate (5d, 16 mg, 78%) as

an orange oil.

TLC (hexanes/EtOAc, 20:1): Rf = 0.36 (trans), 0.10 (cis). *H NMR (CDCls, 400 MHz, 25 °C):
§7.92-7.88 (M, 2H, H11.p Ji110 ~ 8.4 Hz), 7.87-7.82 (M, 2H, H16,p, Jis17 ~ 8.4 Hz), 7.54-7.43
(m, 3H, H17.,, H18), 7.32 (d, 2H, H10.p, Ji011 = 8.4 Hz), 3.67 (S, 3H, Howe), 2.68 (t, 2H, H84p,
Js7 = 7.4 Hz), 2.30 (t, 2H, H24p, J25 = 7.5 Hz), 1.70-1.50 (M, 4H, H3.p, H74p), 1.41-1.25 (m, 6H,
H4ap, H5ap, HB4p).. °C NMR (CDCls, 100 MHz, 25 °C): § 174.4 (C1), 152.9 (Caz), 151.1 (Cazo),
146.6 (C9), 130.8 (C18), 129.2 (2C, Caz), 129.2 (2C, Caz), 123.0 (2C, Caz), 122.9 (2C, Caz),
51.6 (Come), 36.0 (C8), 34.2 (C2), 31.4 (Cax), 29.2 (Cax), 29.2 (Cax), 29.2 (Cax), 25.1 (Can).
HRMS (ESI*): m/z calcd. for [C,1H,7N,O,]": 339.2073, found: 339.2065 ([M+H]").
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8-(4-(Phenyldiazenyl)phenyl)octanoic acid (FAAz08)

FAAzo8

Methyl 8-(4-(phenyldiazenyl)phenyl)octanoate (5d, 16 mg, 47 umol, 1 equiv.) was converted
to red solid 8-(4-(phenyldiazenyl)phenyl)octanoic acid (FAAzo8, 12 mg, 78%) in an
analogous manner as described above for the preparation of 5-(4-((4-propylphenyl)diazenyl)
phenyl)pentanoic acid (FAAzo5). Note: all reagents and solvents were scaled according to

molarity.

TLC (hexanes/EtOAc, 4:1): Rf = 0.13. *H NMR (CDCl;, 400 MHz, 25 °C): § 7.92-7.88 (m, 2H,
H11.p, Ji110 = 8.5 Hz), 7.87-7.82 (M, 2H, H16,, Ji617 ~ 8.5 Hz), 7.54-7.43 (m, 3H, H17,,, H18),
7.32 (d, 2H, H10,p, Ji011 = 8.4 Hz), 2.68 (t, 2H, H8,y, Js7 = 7.5 Hz), 2.35 (t, 2H, H2,p, Jo5 = 7.4
Hz), 1.70-1.59 (m, 4H, H3.p, H74p), 1.41-1.28 (m, 6H, H4.,, H5.5, H6,p). *C NMR (CDCl3, 100
MHz, 25 °C): & 179.9 (C1), 152.9 (Caz), 151.1 (Cazo), 146.5 (C9), 130.8 (C18), 129.2 (2C, Cayo),
129.2 (2C, Caz), 123.0 (2C, Cay), 122.8 (2C, Cqy), 36.0 (C8), 34.1 (C2), 31.3 (Cak), 29.2 (Cak),
29.2 (Can), 29.1 (Ca), 24.8 (Cai). IR (neat, ATR): ¥ = 3180, 2921, 2848, 1701, 1602, 1486,
1464, 1428, 1409, 1343, 1303, 1289, 1264, 1226, 1198, 1154, 1088, 1012, 925, 840, 806, 767,
759, 725, 685. HRMS (ESI): m/z calcd. for [CooH23N,0,]: 323.1765, found: 323.1762 ([M-H]).
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N-(4-Hydroxy-3-methoxybenzyl)-8-(4-(phenyldiazenyl)phenyl)octanamide (AzCAS8)

AzCAS8

8-(4-(phenyldiazenyl)phenyl)octanoic acid (FAAzo8, 12 mg, 37 umol, 1.0 equiv.) was
converted to red oil N-(4-hydroxy-3-methoxybenzyl)-8-(4-(phenyldiazenyl)phenyl)
octanamide (AzCAS8, 15 mg, 88%) in an analogous manner as described above for the
preparation of N-(4-hydroxy-3-methoxybenzyl)-4-((4-heptylphenyl)diazenyl)benzamide

(AzCA1). Note: all reagents and solvents were scaled according to molarity.

TLC (hexanes/EtOAc, 1:2): Rf = 0.26. *H NMR (CDCls, 400 MHz, 25 °C): § 7.92-7.88 (m, 2H,
H11l,p), 7.86-7.82 (m, 2H, H16,, Jis17 ~ 8.4 Hz), 7.54-7.43 (m, 3H, H17,,, H18), 7.31 (d, 2H,
H10,p, Ji011 = 8.4 HZz), 6.88-6.72 (m, 3H, H21, H24, H25), 5.77-5.63 (m, 2H, Hyux, How), 4.34 (d,
2H, H19,}, Jionn = 5.6 Hz), 3.85 (s, 3H, Howe), 2.67 (t, 2H, H8,p, Jg7 = 7.6 Hz), 2.18 (t, 2H,
H2.p, Jos = 7.5 Hz), 1.70-1.58 (m, 4H, H3,,, H6,p), 1.38-1.22 (m, 6H, H4,,, H5,,, H6,p).
13C NMR (CDCl3, 100 MHz, 25 °C): 6 173.0 (C1), 152.8 (Caz), 151.1 (Cayo), 146.8 (C22), 146.5
(C9), 145.2 (C23), 130.8 (C18), 130.5 (C20), 129.2 (2C, Ca,y), 129.2 (2C, Cay), 123.0 (2C, Cyy0),
122.8 (2C, C,z0), 120.9 (C25), 114.5 (C24), 110.8 (C20), 56.0 (Cowme), 43.7 (C19), 36.9 (C2),
36.0 (C8), 31.3 (Cak), 29.3 (Cak), 29.2 (2C, Caxk), 25.9 (Cai). IR (neat, ATR): v = 3286, 2928,
2853, 1733, 1717, 1699, 1683, 1674, 1652, 1645, 1634, 1616, 1600, 1557, 1538, 1516, 1464,
1456, 1436, 1418, 1373, 1274, 1153, 1124, 1035, 768, 688, 667. HRMS (EI"): m/z calcd. for
[CogH33N304]": 459.2522, found: 459.2506 ([M-e7).
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