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General Information

Unless otherwise noted, all commercial reagents were used without further purification.
Dichloromethane, toluene, ether, THF were purified by passage through an activated
alumina column under argon. Thin-layer chromatography (TLC) analysis of reaction
mixtures were performed using Huanghai silica gel HSGF254 TLC plates, and
visualized under UV or by staining with ceric ammonium molybdate or potassium
permanganate. Flash column chromatography was carried out on Huanghai Silica Gel
HHGIJ-300, 300-400 mesh. Nuclear magnetic resonance (NMR) spectra were recorded
using Bruker Avance III HD spectrometer (FT, 500 MHz or 400 MHz for 'H, 126
MHz or 101 MHz for "°C, 471 MHz for "°F, 202 MHz for *'P). Data for 'H NMR
were reported as follows: chemical shift (6 ppm downfield from tetramethylsilane and
referenced to residual solvent peaks), multiplicity (s = singlet, d = doublet, t = triplet,
q = quartet, m = multiplet, br = broad resonance), integration, coupling constant (Hz).
Data for ’C NMR were reported in terms of chemical shift. Mass spectral data were
obtained from the Agilent Technologies 6230 TOF LC/MS spectrometer in
electrospray ionization (ESI") mode. Optical rotations were measured with an Autopol
V Plus/VI digital polarimeter. X-Ray structure analyses were performed using a Bruker
D8 Venture X-ray single crystal diffractometer. Enantiomeric excesses were

determined on an Agilent 1260 Chiral HPLC using IA, 1B, IC, ID and IG columns.



Scheme S1. Plausible enantiomeric determining model

favored TS unfavored TS
A plausible enantiomeric determining model was proposed based on previous studies
(Scheme S1). Activation of the allenamide moiety would generate the o,-unsaturated
iminium group, which could form close ion-pair with the chiral phosphate anion. On
the other hand, the P=0O moiety of the phosphate would activate the hydroxy group
through the hydrogen bonding interaction. Through this bifunctional activation model,
the intramolecular conjugate addition of the hydroxy group with the a,B-unsaturated
iminium group through an asymmetric manner would give access to the
enantioenriched planar-chiral macrocycles. We proposed that the bulky size of the
N-acyl groups may increase the energy difference between the favored transition state
and the unflavored transition state by steric repulsion, and therefore afforded the

products with better enantioselectivities.
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(5a, R% = Me, R® = Piv, n = 8, 56% for two steps)

General procedure of method A:

Synthesis of S1 (if S1 is not commercial available): To a solution of carboxylic acid
(1.0 equiv.) in MeOH was added SOCI, (1.5 equiv.) at 0 °C. The mixture was stirred
at room temperature overnight. As the TLC analysis showed the completion of the
reaction, the reaction mixture was concentrated under vacuum to give a residue,
which was purified by column chromatography (petroleum ether:EtOAc = 20:1) to
afford the corresponding ester S1.

Allenamide 1 was synthesized by following steps.

Step 1: To a solution of 4-aminophenol (1.0 equiv.), TEA (2.0 equiv.) in DCM was
added acyl chloride (1.1 equiv.) at 0 °C. After stirring at 0 °C for 0.5 h, the reaction
mixture was quenched with H,O and then extracted with DCM for three times. The
combined organic layers were washed with brine, dried over Na,SO,, filtered and
concentrated to afford a residue, which was triturated with PE:EtOAc = 10:1. The
precipitate was filtered to afford S2 as white solid.

Step 2: To a solution of phenol S2 (1.0 equiv.), KoCOj3 (2.0 equiv.), Nal ( 0.5 equiv)
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in DMF was added ester S1 (1.2 equiv.) at rt. After stirring at 60 °C overnight, the
reaction mixture was poured into H,O and then extracted with EtOAc for three times.
The combined organic layers were washed with brine, dried over Na,;SOy, filtered and
concentrated to give a residue, which was purified by column chromatography
(petroleum ether:EtOAc = 6:1) to afford S3 as a white solid.

Methyl 9-(4-pivalamidophenoxy)nonanoate (2a)
o) /©/O\/\/\/\/\WO\
\{)J\ O
N
H

'H NMR (400 MHz, Chloroform-d) & 7.43-7.36 (m, 2H), 7.22 (s, 1H), 6.87-6.81 (m,
2H), 3.92 (t, J = 6.6 Hz, 2H), 3.66 (s, 3H), 2.30 (t, J = 7.5 Hz, 2H), 1.80-1.71 (m, 2H),
1.67 -1.60 (m, 2H), 1.48-1.32 (m, 8H), 1.30 (s, 9H). *C NMR (101 MHz,
Chloroform-d) 6 176.5, 174.4, 155.9, 131.1, 122.0, 114.8, 68.3, 51.5, 39.5, 34.2, 29.3,
29.2, 29.1, 27.7, 26.0, 25.0. m/z HRMS (ESI) found [M+H]" 364.2482, C»;H,NO,"
requires 364.2482.

Step 3: To a solution of S3 (1.0 equiv.) in CHCI3; was added Br, (3.0 equiv.) at rt.
After stirring overnight, the reaction mixture was quenched with Na,SOszat 0 °C, and
extracted with DCM for three times. The combined organic layers were washed with
brine, dried over Na,SO,, filtered and concentrated to give a residue, which was
purified by column chromatography (petroleum ether:EtOAc = 15:1) to afford S4 as
colorless oil.

Methyl 9-(2,5-dibromo-4-pivalamidophenoxy)nonanoate (3a)

Br
(@) OM(O\
(@]
\{)kN
H Br

'H NMR (400 MHz, Chloroform-d) & 8.57 (s, 1H), 7.73 (s, 1H), 7.03 (s, 1H), 3.96 (t,
J=6.4 Hz, 2H), 3.66 (s, 3H), 2.30 (t, J = 7.5 Hz, 2H), 1.84-1.77 (m, 2H), 1.66-1.58 (s,
2H), 1.51-1.44 (s, 2H), 1.37-1.32 (s, 15H). *C NMR (101 MHz, Chloroform-d) &
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176.6, 174.4, 152.4, 129.9, 126.5, 116.5, 112.8, 112.0, 70.0, 51.6, 40.1, 34.2, 29.2,
29.2, 29.0, 27.7, 26.0, 25.0. m/z HRMS (ESI) found [M+H]" 520.0698,
C21H3:Br,NO," requires 520.0693.

Step 4: To a solution of S4 (1.0 equiv.) in anhydrous THF was added MeMgBr (1.0 M
in THF, 3.5 equiv.) under N, atmosphere at 0 °C. After stirring at rt for 3 h, the
reaction mixture was quenched with saturated NH4Cl solution at 0 °C and then
extracted with EtOAc for three times. The combined organic layers were washed with
brine, dried over Na,SO,, filtered and concentrated to afford S5 as yellow oil.

N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)pivalamide (4a)
Br
o Ov\/\/\/\{/OH
Br

'H NMR (400 MHz, Chloroform-d) & 8.58 (s, 1H), 7.73 (s, 1H), 7.03 (s, 1H), 3.97 (¢,
J = 6.4 Hz, 2H), 1.85-1.78 (m, 2H), 1.52-1.42 (m, 4H), 1.36-1.32 (m, 17H), 1.21-1.20
(m, 6H). *C NMR (101 MHz, Chloroform-d) & 176.6, 152.4, 129.9, 126.5, 116.5,
112.8, 111.9, 71.1, 70.0, 44.1, 40.1, 30.2, 29.6, 29.4, 29.3, 29.1, 27.7, 26.0, 24.4. m/z
HRMS (ESI) found [M-H,0]" 502.0956, C,,Hz3sBr,NO3"requires 520.1056.

Step 5: To a solution of S5 (1.0 equiv.) in anhydrous DMF was added NaH (60%
dispersion in mineral oil, 2.2 equiv.) at 0 °C. After stirring at rt for 1 h,
3-bromopropyne (1.2 equiv.) was added in one portion. After stirring at RT for
another 2 h, the reaction mixture was quenched with saturated NH,Cl solution at 0 °C,
and extracted with EtOAc for three times. The combined organic layers were washed
with brine, dried over Na,SO,, filtered and concentrated to give a residue, which was
purified by column chromatography (petroleum ether:EtOAc = 5:1) to afford S6 as
brown oil.

Step 6: To a solution of S6 (1.0 equiv.) in THF was added t-BuOK (0.4 equiv.) at 0 °C.
After stirring at rt for 1 h, the reaction mixture was concentrated under vacuum to
give a residue, which was purified by column chromatography (petroleum

ether:EtOAc = 5:1) to afford 6 as yellow oil.
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General procedure of method B:

Step 1: To a solution of S4 (1.0 equiv.), alkyne (4.0 equiv.), PPh3 (0.2 equiv.) and
piperidine in TEA was added Cul (0.2 equiv.), Pd(PPh3), (0.1 equiv.) under N,
atmosphere. After stirring at 90 °C overnight, the reaction mixture was cooled to rt,
poured into H,O and then extracted with EtOAc for three times. The combined
organic layers were washed with brine, dried over Na,SQO,, filtered and concentrated
to give a residue, which was purified by column chromatography (petroleum
ether:EtOAc = 20:1) to afford S7 as brown oil.

Step 2: To a solution of S7 (1.0 equiv.) in anhydrous THF was added MeMgBr (1.0 M
in THF, 3.5 equiv.) under N, atmosphere. After stirring at rt for 3 h, the reaction
mixture was quenched with saturated NH4CI solution at 0 °C and then extracted with
EtOAc for three times. The combined organic layers were washed with brine, dried
over Na;SOy, filtered and concentrated to afford S8 as brown oil.

Step 3: To a solution of S8 (1.0 equiv.) in anhydrous DMF was added NaH (60%
dispersion in mineral oil, 2.2 equiv.) at 0 °C. After stirring at rt for 1 h,
3-bromopropyne (1.2 equiv.) was added at rt. After stirring at rt for another 2 h, the

reaction mixture was quenched with saturated NH4Cl solution at 0 °C and then
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extracted with EtOAc for three times. The combined organic layers were washed with
brine, dried over Na,SO,, filtered and concentrated to give a residue, which was
purified by column chromatography (petroleum ether:EtOAc = 5:1) to afford S9 as
brown oil.

Step 4: To a solution of S9 (1.0 equiv.) in THF was added t-BuOK (0.4 equiv.) at 0 °C.
After stirring at rt for 1 h, the reaction mixture was concentrated to give a residue,
which was purified by column chromatography (petroleum ether:EtOAc = 5:1) to

afford 6 as yellow solid.
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General procedure of method C:

Step 1: To a solution of S4 (1.0 equiv.), alkyne (4.0 equiv.), PPhs (0.2 equiv.),
piperidine in TEA was added Cul (0.2 equiv.) and Pd(PPh3), (0.1 equiv.) under N,
atmosphere. After stirring at 90 °C overnight, the reaction mixture was poured into
H,O and then extracted with EtOAc for three times. The combined organic layers
were then washed with brine, dried over Na,SO,, filtered and concentrated to give a
residue, which was purified by column chromatography (petroleum ether:EtOAc =
20:1) to afford S10 as brown oil.

Step 2: To a solution of S10 (1.0 equiv.) in anhydrous THF was added DIBAL-H (1.0

M in hexane, 4.0 equiv.) under N, atmosphere at 0 °C. After stirring at this



temperature for 0.5 h, the reaction mixture was quenched with adding seignette salt
solution and then extracted with EtOAc for three times. The combined organic layers
were washed with brine, dried over Na;SOy, filtered and concentrated to afford S11 as
yellow oil.

Step 3: To a solution of S11 (1.0 equiv.), imidazole (1.3 equiv.) and DMAP (0.2
equiv.) in DCM was added TBSCI (1.2 equiv.) at rt. After stirring at rt for 2 h, the
reaction mixture was poured into H,O, and then extracted with DCM for three times.
The combined organic layers were washed with brine, dried over Na,SQ,, filtered and
concentrated under vacuum to give a residue, which was purified by column
chromatography (petroleum ether:EtOAc = 20:1) to afford S12 as brown oil.

Step 4: To a solution of S12 (1.0 equiv.) in anhydrous DMF was added NaH (60%
dispersion in mineral oil, 1.2 equiv.) at 0 °C. After stirring at rt for 1 h,
3-bromopropyne (1.2 equiv.) was added. After stirring at rt for another 2 h, the
reaction mixture was quenched with adding saturated NH4Cl solution at 0 °C, and then
extracted with EtOAc for three times. The combined organic layers were washed with
brine, dried over Na,SQ,, filtered and concentrated under vacuum to give a residue,
which was purified by column chromatography (petroleum ether:EtOAc = 20:1) to
afford S13 as brown oil.

Step 5: To a solution of S13 (1.0 equiv.) in THF was added t-BuOK (0.4 equiv.) at 0
°C. After stirring at rt for 1 h, the reaction mixture was concentrated under vacuum to
give a residue, which was purified by column chromatography (petroleum
ether:EtOAc = 40:1) to afford S14 as yellow oil.

Step 6: To a solution of S14 (1.0 equiv.) in THF was added TBAF (1.0 M in THF, 5.0
equiv) at rt. After stirring at rt for 3 h, the reaction mixture was quenched with
saturated NH4Cl solution and then extracted with EtOAc for three times. The
combined organic layers were washed with brine, dried over Na,SO,, filtered and
concentrated under vacuum to give a residue, which was purified by column

chromatography (petroleum ether:EtOAc = 5:1) to afford 1 as yellow oil.

N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi
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valamide (5a)

& @oww

This reaction was performed on 3.19 mmol scale of S1 according to method A, which
gave the product 5a (230 mg, 12.9% vyield for 5 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) § 7.53 (t, J = 6.3, 1H), 7.44 (s, 1H), 7.07 (s, 1H),
5.04-4.95 (m, 2H), 4.03 - 4.00 (m, 2H), 1.87-1.84 (m, 2H), 1.55-1.43 (m, 4H), 1.41-
1.28 (m, 9H), 1.21 (s, 6H), 1.16 (s, 9H). 3C NMR (101 MHz, Chloroform-d) & 202.2,
175.8, 155.8, 135.3, 133.3, 124.3, 116.8, 110.4, 102.8, 77.4, 71.2, 70.0, 44.1, 41.1,
30.2, 29.6, 29.4, 29.4, 29.0, 28.9, 26.1, 24.5. m/z HRMS (ESI) found [M+H]"
560.1191, Cy5H33BraNOs" requires 560.1192

N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-2,2-dimethyl-N-(propa-1,
2-dien-1-yl)butanamide (5b)

ﬁ @OMOH

This reaction was performed on 3.19 mmol scale of S1 according to method A, which
gave the product 5b (300 mg, 16.4% yield for 5 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.53 (t, 1H), 7.40 (s, 1H), 7.07 (s, 1H),
5.01-4.97 (m, 2H), 4.01 (t, J = 6.6 Hz, 2H), 1.89-1.82 (m, 2H), 1.71-1.62 (m, 1H),
1.51-1.44 (m, 4H), 1.36-1.33 (m, 9H), 1.21 (s, 6H), 1.10 (s, 3H), 1.05 (s, 3H), 0.92 (t,
J = 7.4 Hz, 3H). **C NMR (126 MHz, Chloroform-d) & 202.2, 175.0, 155.7, 135.0,
133.3, 124.2, 116.7, 110.4, 102.6, 86.6, 71.2, 69.8, 45.1, 44.1, 35.0, 30.2, 29.6, 29.3,
29.0, 26.5, 26.2, 26.0, 24.4, 9.7. m/z HRMS (ESI) found [M+H]" 574.1344,
C26H40BroNO3" requires 574.1349
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N-(2,5-dibromo-4-((8-ethyl-8-hydroxydecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)piva
lamide (5c¢)

Ay

This reaction was performed on 3.0 mmol scale of S1 according to method A. Give
the product 5¢ (259 mg, 15.1% yield for 5 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) § 7.54 (t, J = 6.4 Hz, 1H),  7.43 (s, 1H), 7.07 (s,
1H), 5.04-4.95 (m, 2H), 4.02 (t, J = 6.1 Hz, 2H), 1.90-1.81 (m, 2H), 1.56-1.49 (m,
2H), 1.46 (q, J = 7.5 Hz, 4H), 1.42-1.38 (m, 4H), 1.37-1.30 (m, 4H), 1.16 (s, 9H),
0.86 (t, J = 7.5 Hz, 6H). 3C NMR (126 MHz, Chloroform-d) & 202.2, 175.8, 155.8,
135.2, 133.2, 124.3, 116.7, 110.4, 102.8, 86.6, 74.7, 69.9, 41.1, 38.3, 31.2, 30.3, 29.4,
29.0, 28.8, 26.1, 23.4, 7.9. m/z HRMS (ESI) found [M+H]" 574.1353, C26H4oBr.NO3"
requires 574.1349.

N-(4-((9-hydroxy-9-methyldecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-di
en-1-yl)pivalamide (5d)

Ph
|
o Jij/OMOH
N =
|

Ph

This reaction was performed on 1.07 mmol scale of S4 according to method B, which
gave the product 5d (300 mg, 46.7% yield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.72 (t, J = 6.3 Hz, 1H), 7.55-7.50 (m, 2H),
7.50-7.48 (m, 2H), 7.39-7.34 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.10 (t, J
= 6.4 Hz, 2H), 1.93-1.87 (m, 2H), 1.61-1.55 (m, 2H), 1.44-1.40 (m, 4H), 1.38-1.32 (m,
6H), 1.20 (s, 6H), 1.16 (s, 9H).*C NMR (101 MHz, Chloroform-d) & 202.9, 176.4,
159.1, 135.1, 134.7, 131.9, 131.7, 129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7,
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114.7, 113.4, 103.7, 95.9, 95.8, 86.4, 86.2, 85.0, 77.4, 71.1, 69.1, 44.1, 41.5, 30.3,
29.7, 29.5, 29.4, 29.3, 29.3, 26.2, 24.5. m/z HRMS (ESI) found [M+H]" 602.3628,
C41H4gNO3™ requires 602.3629.

N-(2,5-bis(cyclopropylethynyl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-
1,2-dien-1-yl)pivalamide (5e)
\V4

|
S £jowm
|

This reaction was performed on 0.87 mmol scale of S4 according to method B. Give
the product 5e (228 mg, 43% yield for 4 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.58 (t, J = 6.3 Hz, 1H), 7.11 (s, 1H), 6.80 (s,
1H), 4.97-4.88 (m, 2H), 3.96 (t, J = 6.5 Hz, 2H), 1.84-1.79 (m, 2H), 1.53-1.43 (m,
5H), 1.42-1.30 (m, 9H), 1.21 (s, 6H), 1.09 (s, 9H), 0.91-0.79 (m, 6H), 0.75-0.73 (m,
2H).23C NMR (126 MHz, Chloroform-d) 5 202.8, 176.2, 159.0, 134.9, 134.65, 125.4,
114.7, 113.0, 103.4, 100.2, 99.8, 86.1, 72.4, 71.2, 71.0, 68.9, 44.1, 41.3, 30.2, 29.7,
29.5, 29.4, 29.2, 29.1, 26.1, 24.5, 9.00, 0.7, 0.5. m/z HRMS (ESI) found [M+H]"
530.3619, C3sH4sNO3" requires 530.3629.

N-(2,5-di(hex-1-yn-1-yl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-die
n-1-yl)pivalamide (5f)
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This reaction was performed on 1 mmol scale of S4 according to method B. Give the
product 5f (180 mg, 32% yield for 4 steps) as yellow oil.

'H NMR (500 MHz, Chloroform-d) & 7.61 (t, J = 6.4 Hz, 1H), 7.13 (s, 1H), 6.83 (s,
1H), 4.95-4.93 (m, 2H), 3.98 (t, J = 6.6 Hz, 2H), 2.45 (t, J = 6.8 Hz, 2H), 2.37 (t, J =
7.0 Hz, 2H), 1.86-1.80 (m, 2H), 1.40-1.55 (m, 11H), 1.39-1.31 (m, 9H), 1.21 (s, 6H),
1.10 (s, 9H), 0.93 (m, 6H). **C NMR (126 MHz, Chloroform-d) § 202.9, 176.1, 158.9,
134.7, 134.6, 125.5, 114.8, 113.3, 103.5, 96.7, 86.0, 75.9, 71.2, 68.9, 44.1, 41.3, 30.8,
30.7, 30.3, 29.7, 29.5, 29.4, 29.3, 29.1, 26.1, 24.5, 22.0, 22.0, 19.6, 19.3, 13.8, 13.7.
m/z HRMS (ESI) found [M+H]" 562.4243, C37HssNO3" requires 562.4255.

N-(2,5-bis(cyclohex-1-en-1-ylethynyl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(
propa-1,2-dien-1-yl)pivalamide (5g)

|
. N £jowo.4
|

This reaction was performed on 1.72 mmol scale of S4 according to method B. Give
the product 5g (320 mg, 30.9% vyield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.62 (t, J = 6.3 Hz, 1H), 7.17 (s, 1H), 6.86 (s,
1H), 6.27-6.14 (m, 2H), 5.01-4.90 (m, 2H), 4.00 (t, J = 6.5 Hz, 2H), 2.27-2.20 (m,
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2H), 2.14 (q, J = 7.4, 6.3 Hz, 6H), 1.84 (t, J = 7.4 Hz, 2H), 1.72-1.60 (m, 7H),
1.53-1.43 (M, 4H), 1.41-1.27 (m, 9H), 1.21 (s, 6H), 1.11 (s, 9H). **C NMR (126 MHz,
Chloroform-d) § 202.9, 176.2, 158.7, 136.6, 135.8, 134.7, 134.4, 125.5, 120.9, 120.6,
114.5, 113.3, 103.6, 97.7, 97.6, 86.2, 83.7, 82.4, 71.2, 68.9, 44.1, 41.4, 30.2, 29.8,
29.7, 29.5, 29.3, 29.3, 29.2, 29.2, 29.0, 26.1, 25.9, 24.5, 22.4, 22.3, 21.6, 21.5. m/z
HRMS (ESI) found [M+H]" 610.4247, C1HssNOs" requires 610.4255.

N-(2,5-dibromo-4-((8-hydroxy-8-methylnonyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi
valamide (5h)

e

This reaction was performed on 3.19 mmol scale of S1 according to method A. Give
the product 5h (300 mg, 17.2% yield for 5 steps) as yellow oil.

'H NMR (500 MHz, Chloroform-d) & 7.53 (t, J = 6.3 Hz, 1H), 7.43 (s, 1H), 7.07 (s,
1H), 5.02-4.99 (m, 2H), 4.01 (t, J = 6.0 Hz, 2H), 1.88-1.83 (m, 2H), 1.53-1.49 (m,
2H), 1.49-1.45 (m, 2H), 1.42-1.33 (m, 6H), 1.21 (s, 6H), 1.16 (s, 9H). °C NMR (126
MHz, Chloroform-d) 6 202.2, 175.8, 155.8, 135.2, 133.2, 124.3, 116.7, 110.4, 102.7,
96.2, 71.1, 69.8, 44.0, 41.1, 30.1, 29.4, 29.0, 28.8, 26.0, 24.4. m/z HRMS (ESI) found
[M+H]" 546.1025, Ca4H3sBr,NOs" requires 546.1036.

N-(2,5-dibromo-4-((9-ethyl-9-hydroxyundecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi

valamide (5i)
Br
o 0\/\/\/\/)QH
uue
// Br

This reaction was performed on 3.94 mmol scale of S1 according to method A. Give

the product 5i (300 mg, 12.9% yield for 5 steps) as yellow oil.
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'"H NMR (400 MHz, Chloroform-d) & 7.54 (t, J = 6.4 Hz, 1H), 7.44 (s, 1H), 7.07 (s,
1H), 5.04-4.95 (m, 2H), 4.02(t, J = 6.1 Hz, 2H), 1.89-1.82 (m, 2H), 1.49-1.43 (m, 6H),
1.41-1.30 (m, 10H), 1.16 (s, 9H), 0.86 (t, J = 7.5 Hz, 6H). **C NMR (101 MHz,
Chloroform-d) & 202.2, 175.8, 155.8, 135.3, 133.3, 124.3, 116.7, 110.4, 102.8, 86.6,
74.8, 70.0, 41.1, 38.3, 31.2, 30.3, 29.6, 29.4, 29.1, 28.9, 26.1, 23.5, 7.9. m/z HRMS
(ESI) found [M+H]* 588.1500, C,7H4,Br.NO3" requires 588.1505.

N-(4-((8-hydroxy-8-methylnonyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-di
en-1-yl)pivalamide (5j)

This reaction was performed on 1.72 mmol scale of S4 according to method B. Give
the product 5j (302 mg, 29.8% vyield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.72 (t, J = 6.3 Hz, 1H), 7.55-7.52 (m, 2H),
7.50-7.48 (m, 2H), 7.37-7.34 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.10 (t, J
= 6.4 Hz, 2H), 1.95-1.88 (m, 2H), 1.61-1.57 (s, 2H), 1.46-1.44 (m, 4H), 1.37-1.34 (m,
4H), 1.19 (s, 6H), 1.16 (s, 9H). **C NMR (101 MHz, Chloroform-d) & 202.9, 176.4,
159.0, 135.2, 134.7, 131.9, 131.7, 129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7,
114.7, 113.4, 103.7, 95.9, 95.9, 86.4, 86.2, 85.0, 71.1, 69.1, 44.1, 41.5, 30.3, 29.6,
29.4, 29.3, 29.2, 26.2, 24.4. m/z HRMS (ESI) found [M+H]" 588.3465, CsHsNOs"
requires 588.3472.

N-(2,5-bis(cyclopropylethynyl)-4-((8-hydroxy-8-methylnonyl)oxy)phenyl)-N-(propa-
1,2-dien-1-yl)pivalamide (5k)
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This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 5k (400 mg, 43.1% yield for 4 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.58 (t, J = 6.3 Hz, 1H), 7.11 (s, 1H), 6.80 (s,
1H), 4.98-4.89 (m, 2H), 3.96 (t, J = 6.5 Hz, 2H), 1.84-1.81 (m, 2H), 1.52-1.45 (m,
5H), 1.42-1.35 (m, 7H), 1.21 (s, 6H), 1.09 (s, 9H), 0.92-0.79 (m, 6H), 0.78-0.71 (m,
2H).2*C NMR (126 MHz, Chloroform-d) § 202.8, 176.2, 134.9, 134.6, 125.4, 114.7,
113.0, 103.4, 100.2, 99.8, 86.1, 72.4, 71.1, 71.0, 68.8, 66.0, 44.1, 41.3, 30.3, 29.5,
29.4, 29.2, 29.1, 26.1, 24.4, 15.4, 9.0. m/z HRMS (ESI) found [M+H]" 516.3481,
Ca4H46NO3" requires 516.3472.

N-(4-((8-hydroxy-8-methylnonyl)oxy)-2,5-bis(p-tolylethynyl)phenyl)-N-(propa-1,2-di
en-1-yl)pivalamide (5I)

This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 51 (360 mg, 32.5% yield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.71 (t, J = 6.3 Hz, 1H), 7.43 (d, J = 7.9 Hz,
2H), 7.38 (d, J = 7.9 Hz, 2H), 7.33 (s, 1H), 7.17-7.14 (m, 4H), 7.01 (s, 1H), 4.98 (d, J
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= 6.3 Hz, 2H), 4.08 (t, J = 6.4 Hz, 2H), 2.37 (d, J = 3.7 Hz, 6H), 1.94-1.87 (m, 2H),
1.60-1.58 (m, 2H), 1.47-1.42 (m, 4H), 1.37-1.33 (m, 4H), 1.19 (s, 6H), 1.15 (s, 9H).
13C NMR (126 MHz, Chloroform-d) § 202.9, 176.4, 159.0, 139.3, 138.8, 135.0, 134.6,
131.8, 131.6, 129.4, 129.3, 125.6, 120.3, 119.7, 114.6, 113.4, 103.7, 96.2, 96.0, 86.3,
85.7, 84.4, 71.1, 69.1, 44.1, 41.5, 30.3, 29.6, 29.4, 29.3, 29.3, 26.2, 24.5, 21.7. m/z
HRMS (ESI) found [M+H]* 616.3753, Cu,HsoNOs" requires 616.3785.

N-(4-((10-hydroxy-10-methylundecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1
,2-dien-1-yl)pivalamide (5m)

Ph

\{)OL N /(jO\/\/\/\/\)(OH
<

Ph

This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 5m (430 mg, 41.3% yield for 4 steps) as yellow solid.

'H NMR (500 MHz, Chloroform-d) & 7.72 (t, J = 6.5 Hz, 1H), 7.55-7.53 (m, 2H),
7.50-7.48 (m, 2H), 7.37-7.34 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.09 (t, J
= 6.5 Hz, 2H), 1.92-1.89 (m, 2H), 1.45-1.39 (m, 5H), 1.36-1.30 (m, 9H), 1.20 (s, 6H),
1.16 (s, 9H). **C NMR (126 MHz, Chloroform-d) & 202.8, 176.4, 159.0, 135.1, 134.7,
131.8, 131.7, 129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7, 114.6, 113.4, 103.7,
95.9, 86.4, 86.2, 85.0, 71.2, 69.1, 44.1, 41.5, 30.3, 29.7, 29.6, 29.4, 29.3, 29.2, 26.2,
24.5. m/z HRMS (ESI) found [M+H]" 616.3774, C4HsoNO3" requires 616.3785.
N-(4-((10-hydroxy-10-methylundecyl)oxy)-2,5-bis(p-tolylethynyl)phenyl)-N-(propa-1
,2-dien-1-yl)pivalamide (5n)
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This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 5n (350 mg, 30.2% yield for 4 steps) as yellow solid.

'H NMR (500 MHz, Chloroform-d) & 7.71 (t, J = 6.3 Hz, 1H), 7.43 (d, J = 7.8 Hz,
2H), 7.38 (d, J = 7.8 Hz, 2H), 7.33 (s, 1H), 7.17-7.15 (m, 4H), 7.01 (s, 1H), 4.98 (d, J
= 6.3 Hz, 2H), 4.08 (t, J = 6.4 Hz, 2H), 2.38 (s, 3H), 2.37 (s, 3H), 1.95-1.85 (m, 2H),
1.45-1.41 (m, 4H), 1.35-1.30 (m, 10H), 1.20 (s, 6H), 1.15 (s, 9H). *C NMR (126
MHz, Chloroform-d) 6 202.9, 176.3, 158.9, 139.2, 138.7, 135.0, 134.5, 131.7, 131.6,
129.3, 129.2, 125.6, 120.2, 119.6, 114.5, 113.4, 103.7, 96.1, 96.0, 86.3, 85.7, 84.3,
71.1, 69.1, 44.1, 41., 30.30, 30.3, 29.7, 29.5, 29.3, 29.3, 29.2, 26.1, 24.4, 21.7, 21.6.
m/z HRMS (ESI) found [M+H]" 644.4067, CssHssNO3" requires 644.4098.

N-(4-((10-ethyl-10-hydroxydodecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2
-dien-1-yl)pivalamide (50)

OW
OH

Ph

I
o
o

Ph

This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 50 (400 mg, 34.5% yield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.72 (t, J = 6.3 Hz, 1H), 7.57-7.52 (m, 2H),
7.52-7.48 (m, 2H), 7.35-7.34 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.4 Hz, 2H), 4.10 (t, J

19



= 6.5 Hz, 2H), 1.95-1.87 (m, 2H), 1.49-1.37 (m, 9H), 1.35-1.24 (m, 9H), 1.16 (s, 9H),
0.85 (t, J = 7.5 Hz, 6H). *C NMR (126 MHz, Chloroform-d) & 202.8, 176.3, 159.0,
135.1, 134.7, 131.8, 131.7, 129.0, 128.6, 128.6, 128.5, 128.4, 125.6, 123.3, 122.7,
114.6, 113.4, 103.7, 95.9, 86.4, 86.2, 84.9, 74.7, 69.1, 41.4, 38.3, 31.1, 30.4, 29.7,
29.5, 29.3, 29.2, 27.1, 26.2, 23.5, 7.9. m/z HRMS (ESI) found [M+H]* 644.4105,
CasHs4NO3" requires 644.4098.

N-(4-((10-hydroxydecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-dien-1-yl)
pivalamide (5p)

Ph

oN/(jo OH
\til/ I

Ph

This reaction was performed on 1.8 mmol scale of S4 according to method C. Give
the product 5p (280 mg, 26.5% yield for 6 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.72 (t, J = 6.4 Hz, 1H), 7.55-7.48 (m, 4H),
7.36 -7.34 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.10 (t, J = 6.4 Hz, 2H),
3.63 (t, J = 6.7 Hz, 2H), 1.92-1.89 (m, 2H), 1.59-1.52 (m, 4H), 1.43-1.39 (m, 2H),
1.39-1.25 (m, 8H), 1.16 (s, 9H). **C NMR (126 MHz, Chloroform-d) & 202.8, 176.4,
159.0, 135.1, 134.7, 131.8, 131.7, 129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7,
114.6, 113.4, 103.7, 95.9, 86., 86.21, 85.0, 69.1, 63.2, 41.5, 32.9, 29.7, 29.7, 29.6,
29.5, 29.3, 29.2, 26.2, 25.9. m/z HRMS (ESI) found [M+H]" 588.3477, C4HsNOs"
requires 588.3472.

N-(4-((11-hydroxy-11-methyldodecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1
,2-dien-1-yl)pivalamide (5q)
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This reaction was performed on 1.3 mmol scale of S4 according to method B. Give
the product 5q (200 mg, 24.4% yield for 4 steps) as yellow solid.

'H NMR (500 MHz, Chloroform-d) & 7.72 (t, J = 6.3 Hz, 1H), 7.55-7.48 (m, 4H),
7.40-7.32 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.09 (t, J = 6.4 Hz, 2H),
1.96-1.87 (m, 2H), 1.46-1.36 (m, 4H), 1.36-1.24 (m, 12H), 1.20 (s, 6H), 1.16 (s, 9H).
3¢ NMR (126 MHz, Chloroform-d) 6 202.8, 176.4, 159.0, 135.1, 134.7, 131.8, 131.7,
129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7, 114.7, 113.4, 103.7, 95.9, 86.4, 86.2,
85.0, 71.1, 69.1, 44.1, 41.4, 30.3, 29.8, 29.7, 29.7, 29.5, 29.3, 29.3, 29.2, 26.2, 24.5.
m/z HRMS (ESI) found [M+H]" 630.3931, C43Hs,NO3" requires 630.3942.

N-(4-((11-hydroxy-11-methyldodecyl)oxy)-2,5-bis((3-methoxyphenyl)ethynyl)-N-(pr
opa-1,2-dien-1-yl)pivalamide (5r)

SN

=

|
|

A O/

This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 5r (380 mg, 30.6% yield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.71 (t, J = 6.3 Hz, 1H), 7.36 (s, 1H), 7.28-7.27
(m, 1H), 7.24-7.24 (m, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.10-7.05 (m, 2H), 7.03-7.02 (m,
2H), 6.92-6.89 (m, 2H), 4.99 (d, J = 6.3 Hz, 2H), 4.09 (t, J = 6.4 Hz, 2H), 3.83 (s, 6H),
1.94-1.87 (m, 2H), 1.48-1.39 (m, 4H), 1.39-1.25 (s, 12H), 1.20 (s, 6H), 1.16 (s, 9H).
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13C NMR (126 MHz, Chloroform-d) 5 201.8, 175.4, 158.5, 158.5, 158.1, 134.2, 133.7,
128.7, 128.6, 124.6, 123.4, 123.3, 123.3, 122.7, 115.5, 114.7, 114.2, 113.7, 112.4,
102.7, 94.9, 94.8, 85.4, 85.1, 83.8, 70.2, 68.2, 54.5, 54.4, 43.1, 40.5, 29.3, 28.8, 28.8,
28.7,28.6,28.4, 28.3, 28.2, 25.2, 23.5.

m/z HRMS (ESI) found [M+H]" 690.4144, C4sHsNOs" requires 690.4153.

N-(4-((12-hydroxy-12-methyltridecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1
,2-dien-1-yl)pivalamide (5s)

Ph

\POLN/KD/OM
|

Ph

This reaction was performed on 1.8 mmol scale of S4 according to method B. Give
the product 5s (360 mg, 31% yield for 4 steps) as yellow solid.

'H NMR (400 MHz, Chloroform-d) & 7.71 (t, J = 6.3 Hz, 1H), 7.55-7.53 (m, 2H),
7.49-7.48 (m, 2H), 7.40-7.30 (m, 7H), 7.03 (s, 1H), 5.00 (d, J = 6.3 Hz, 2H), 4.09 (t, J
= 6.4 Hz, 2H), 1.97-1.85 (m, 2H), 1.47-1.41 (m, 5H), 1.36-1.25 (m, 13H), 1.20 (s, 6H),
1.16 (s, 9H). °C NMR (126 MHz, Chloroform-d) & 202.8, 176.4, 159.0, 135.1, 134.7,
131.8, 131.2, 129.0, 128.6, 128.6, 128.5, 125.6, 123.3, 122.7, 114.6, 113.4, 103.7,
95.9, 86.49, 86.2, 85.0, 71.2, 69.1, 44.1, 41.5, 30.3, 29.8, 29.8, 29.7, 29.6, 29.3, 29.3,
29.2, 27.8, 26.2, 24.5. m/z HRMS (ESI) found [M+H]" 644.4113, CsHssNO3"
requires 644.4098.

N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)is
obutyramide (5t)

é ?OMOH
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This reaction was performed on 3.2 mmol scale of S1 according to method A, which
gave the product 5t (197 mg, 11% yield for 5 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.60 (t, J = 6.4 Hz, 1H), 7.44 (s, 1H), 7.12 (s,
1H), 5.05-5.03 (m, 2H), 4.05-4.01 (m, 2H), 2.31 (hept, J = 6.7 Hz, 1H), 1.90-1.83 (m ,
2H), 1.54-1.44 (m, 4H), 1.42-1.30 (m, 8H), 1.21 (s, 6H), 1.12 (d, J = 6.6 Hz, 3H),
1.04 (d, J = 6.8 Hz, 3H).1*C NMR (101 MHz, Chloroform-d)§ 202.6, 175.6, 156.1,
134.3, 132.0, 123.5, 116.9, 111.1, 100.2, 86.9, 71.2, 69.9, 44.1, 32.4, 30.2, 29.6, 29.4,
29.3, 29.0, 26.1, 24.45, 20.2, 19.4. m/z HRMS (ESI) found [M+H]" 544.1051,
C24H36Br,NO3" requires 544.1056

N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)be

nzamide (5u)

This reaction was performed on 3.2 mmol scale of S1 according to method A, which
gave the product 5u (310 mg, 17% yield for 5 steps) as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.69-7.26 (m, 5H), 7.26-6.93 (m, 3H),
5.13-5.10 (m, 2H), 3.94-3.91 (m, 2H), 1.83-1.79 (m, 2H), 1.53-1.42 (m, 4H),
1.40-1.29 (m, 8H), 1.21 (s, 6H). *C NMR (101 MHz, Chloroform-d) & 202.6, 168.6,
155.6, 134.96, 132.7, 130.4, 128.3, 128.0, 123.0, 116.6, 110.7, 101.0, 87.4, 71.2, 69.8,
44.1, 30.2, 29.6, 29.36, 29.3, 29.0, 26.0, 24.4. m/z HRMS (ESI) found [M+H]*
578.0921, C»7H34Br,NO3" requires 578.0900
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Asymmetric synthesis of products 6

R’I R2 CH2>n
OH
Ot R
O n R% (5)-A7 (10 mol%)
R3J\N ] R R?
4 AMS, CCl, (0.01 M) PN )
R’ temperatures o N 5 o R
R R
5 6

General procedure for the asymmetric synthesis of products 2:

A flask containing a magnetic stir bar was added (S)-A7 (18.2 mg, 0.02 mmol, 0.1
equiv.) and activated 4 A MS (250 mg) under N, atmosphere. Then a solution of 5
(0.2 mmol, 1.0 equiv.) in dry CCl4 (20 mL) was added using a syringe. After stirring at
20 °C for 18 h, the reaction mixture was filtered and concentrated to give a residue,
which was purified by Preparative Thin-Layer Chromatography (petroleum

ether/EtOAc = 10:1) to afford the product 6.

(Rp,E)-l-(12,15-dibromo-?,?-dimethyl-6,16-dioxa—2-aza-1(1,4)-benzenacyc|ohexadeca
p- pan-3-en-2-yl)-2,2-dimethylpropan-1-one (6a)

CH;
8
Br
/\/\0
ﬁ Piv

o] N
Br

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 °C
for 17 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAC=10:1) afforded 6a as a white solid (40 mg, 35.7% vyield.)

'H NMR (400 MHz, Chloroform-d) & 7.51 (s, 1H), 7.41 (d, J = 14.0 Hz, 1H), 7.22 (s,
1H), 4.36-4.30 (m, 2H), 4.17-4,10 (m, 1H), 3.93-3.84 (m, 2H), 1.79-1.72 (m, 2H),
1.55-1.51 (m, 1H), 1.47-1.39 (m, 1H), 1.36-1.25 (m, 3H), 1.21 (s, 9H), 1.17-1.12 (m,
3H), 1.10 (s, 3H), 1.09 (s, 3H), 1.07-0.99 (m, 4H). *C NMR (101 MHz,

Chloroform-d) & 175.9, 155.6, 135.8, 133.2, 131.5, 119.3, 112.3, 111.7, 77.4, 75.8,
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70.0, 61.2, 41.0, 39.1, 30.0, 29.5, 28.7, 27.9, 27.0, 26.3, 24.6, 24.1. [0]*° = -31.4 (c =
1.0, CH,Cl,). m/z HRMS (ESI) found [M+H]" 560.1210, CasH3sBr,NO3" requires
560.1192. HPLC: Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg =
16.82 min (major), 23.49 min (minor); 92:8 er.

(Rp,E)-(l-(lz,15-dibromo-7,7-dimethyl-6,16-dioxa—2-aza-1(1,4)-benzenacyc|0hexadec
ap- han-3-en-2-yl)-2,2- dimethylbutan-1-one (6b)

Br
Et Me

Me

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 36 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOACc=10:1) to afford 6b as a white solid (40 mg, 34.8% yield.)

'H NMR (500 MHz, Chloroform-d) & 7.46 (s, 1H), 7.40 (d, J = 14.1 Hz, 1H), 7.20 (s,
1H), 4.33-4.30 (m, 2H), 4.14-4.08 (m, 1H), 3.88-3.61 (m, 2H), 1.76-1.71 (m, 2H),
1.69-1.65 (m, 2H), 1.56-1.50 (m, 2H), 1.45-1.41 (m, 1H), 1.35-1.18 (m, 4H),
1.18-1.11 (m, 4H), 1.10-1,02 (m, 12H), 1.05-0.99 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H).
3C NMR (126 MHz, Chloroform-d) § 175.2, 155.5, 135.6, 133.2, 131.4, 123.9, 119.2,
112.2,111.7, 75.7, 69.9, 61.2, 45.0, 39.0, 34.7, 29.9, 29.5, 27.8, 27.0, 26.9, 26.5, 26.2,
26.2, 24.6, 24.1, 9.6. [a]®p = -28 (¢ = 1.0, CHCly). m/z HRMS (ESI) found [M+H]"
574.1344, CysH40Br,NOs" requires 574.1349. HPLC: Chiralpak IC column, 95:5

hexanes/isopropanol, 1 ml/min; tg = 13.81 min (major), 19.18 min (minor); 92:8 er.

(Ry,E)-1-(1%,1°-dibromo-7,7-diethyl-6,15-dioxa-2-aza-1(1,4)-benzenacyclopentadecap

h- an-3-en-2-yl)-2,2-dimethylpropan-1-one (6c)

25



Br
o) N/\/\o
Br Piv

The reaction was performed on 0.2 mmol scale under the standard conditions at 10 C
for 27 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=10:1) afforded 6c as white solid (35 mg, 30.5% yield.).

'H NMR (500 MHz, Chloroform-d) & 7.50 (s, 1H), 7.40 (d, J = 13.7 Hz, 1H), 7.31 (s,
1H), 4.51-4.46 (m, 1H), 4.43-4.38 (m, 1H), 4.01-3.95 (m, 1H), 3.85-3.82 (m, 1H),
3.79-3.74 (m, 1H), 1.81-1.71 (m, 2H), 1.45-1.39 (m, 2H), 1.35-1.25 (m, 5H), 1.22 (s,
9H), 1.18-1.10 (m, 3H), 1.02-0.97 (m, 4H), 0.76 (t, J = 7.5 Hz, 3H), 0.73 (t, J = 7.5
Hz, 3H). 3C NMR (126 MHz, Chloroform-d) 5 175.8, 156.0, 135.9, 133.1, 131.3,
123.8, 120.0, 112.7, 111.2, 80.5, 70.8, 59.9, 41.0, 34.3, 30.5, 29.5, 28.9, 28.7, 26.7,
26.6, 26.5, 22.8, 8.2, 7.8. [a]®p = -17.4 (c = 1.0, CH,Cl,). m/z HRMS (ESI) found
[M+H]" 574.1357, CysH40BroNO3" requires 574.1349. HPLC: Chiralpak IC column,
95:5 hexanes/isopropanol, 1 ml/min; tg = 15.95 min (major), 18.20 min (minor);

80:20 er.

(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,16-dioxa-2-aza-1(1,4)-benzenacycl
0- hexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6d)

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 21 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=10:1) afforded 6d as white solid (40 mg, 33.3% vyield.)

'H NMR (400 MHz, Chloroform-d) § 7.60 (d, J = 14.2 Hz, 1H), 7.56-7.54 (m, 2H),
7.50-7.43 (m, 3H), 7.40 -7.31 (m, 6H), 7.16 (s, 1H), 4.40-4.37 (m, 2H), 4.28- 4.21 (m,
1H), 3.93-3.82 (m, 2H), 1.89-1.75 (m, 2H), 1.72-1.65 (m, 1H), 1.51-1.44 (m, 1H),
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1.39 -1.24 (m, 3H), 1.19 (s, 9H), 1.17-1.10 (m, 5H), 1.07 (s, 3H), 1.06 (s, 3H),
1.05-0.95 (m, 2H). **C NMR (101 MHz, Chloroform-d) 5 176.5, 158.9, 135.6, 135.0,
132.9, 131.9, 131.8, 129.0, 128.6, 128.6, 128.5, 125.5, 123.3, 122.6, 118.0, 115.5,
111.8, 96.0, 95.9, 86.1, 84.9, 75.6, 69.5, 61.4, 41.4, 39.2, 30.0, 29.6, 29.1, 27.8, 27.4,
27.2,26.1,24.7,24.1. [a]®p = 8.4 (c = 1.0, CH,Cly). m/z HRMS (ESI) found [M+H]*
602.3614, C41HsNO3" requires 602.3629. HPLC: Chiralpak IC column, 95:5

hexanes/isopropanol, 1 ml/min; tg = 12.74 min (minor), 19.05 min (major); 92:8 er.

(Rp,E)-1-(1%,1°-bis(cyclopropylethynyl)-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzen
ac- yclohexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6e)

(CH2

8

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 21 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=10:1) to afford 6e as white solid (30 mg, 28.3% vyield.)

'H NMR (500 MHz, Chloroform-d) & 7.46 (d, J = 14.1 Hz, 1H), 7.19 (s, 1H), 6.93 (s,
1H), 4.32-4.19 (m, 2H), 4.14-4.08 (m, 1H), 3.90-3.79 (m, 2H), 1.75-1.67 (m, 2H),
1.62 -1.52 (m, 1H), 1.49-1.46 (m, 1H), 1.42-1.36 (m, 3H), 1.28-1.15 (m, 3H),
1.13-1.04 (m, 19H), 1.03-0.94 (m, 2H), 0.91-0.76 (m, 6H), 0.76- -0.69 (m, 2H). *C
NMR (126 MHz, Chloroform-d) & 176.3, 158.8, 135.5, 134.8, 132.7, 125.2, 118.1,
1154, 111.4, 100.0, 75.6, 72.4, 71.1, 69.3, 61.5, 41.3, 39.2, 30.0, 29.4, 29.0, 27.8,
27.2, 27.2, 26.2, 24.6, 24.1, 9.0, 8.9, 0.7, 0.5. [0]®p = -1.6 (c = 1.0, CH,Cl,). m/z
HRMS (ESI) found [M+H]" 530.3621, Cs5HssNOs" requires 530.3629. HPLC:
Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 19.19 min (minor),

27.43 min (major); 85:15 er.
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(Rp,E)-1-(1%,1°-di(hex-1-yn-1-yl)-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclo
he-
xadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6f)

CH
=

N/\/\O
Piv

(0]
Z
The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 12 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAC=10:1) afforded 6f as colorless oil (34 mg, 30.2% yield.)

'H NMR (500 MHz, Chloroform-d) & 7.51 (d, J = 14.1 Hz, 1H), 7.23 (s, 1H), 6.97 (s,
1H), 4.30-427 (m, 2H), 4.17-4.12 (m, 1H), 3.89-3.85 (M, 2H), 2.45 (t, J = 6.9 Hz, 2H),
2.34 (t, J = 7.0 Hz, 2H), 1.75-1.67 (m, 2H), 1.63-1.58 (m, 2H), 1.55-1.47 (m, 4H),
1.42-1.36(m, 3H), 1.34-1.20 (m, 4H), 1.18-1.11 (m, 13H), 1.09 (s, 3H), 1.08 (s, 3H),
1.05-0.95 (m, 3H), 0.95-0.89 (m, 6H). *C NMR (126 MHz, Chloroform-d) & 176.2,
158.6, 135.5, 134.6, 132.7, 125.4, 118.2, 115.6, 111.4, 97.0, 77.3, 76.0, 75.6, 69.3,
61.5, 41.3, 39.2, 30.8, 30.6, 29.9, 29.4, 29.0, 27.8, 27.3, 27.1, 26.2, 24.6, 24.1, 22.1,
22.0, 19.6, 19.3, 13.8, 13.69. [a]*°p = -7 (¢ = 1.0, CH,Cl,). m/z HRMS (ESI) found
[M+H]" 562.4247, C3;Hs6NOs" requires 562.4255. HPLC: Chiralpak IC column, 95:5

hexanes/isopropanol, 1 ml/min; tzg = 9.56 min (minor), 10.92 min (major); 82:18 er.

(Rp,E)-l—(lz,15-bis(cyclohex-l-en-l-ylethynyl)-?,7-dimethyl-6,16-di0xa—2-aza—1(1,4)-
benzenacyclohexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (69)

The reaction was performed on 0.25 mmol scale under the standard conditions at 30 C
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for 5 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=5:1) to afford 6g as a white solid (25 mg, 16% yield.) and recovered 59
as yellow oil (45 mg, 30% yield).

'H NMR (500 MHz, Chloroform-d) & 7.51 (d, J = 14.1 Hz, 1H), 6.99 (s, 1H),
6.28-6.09 (m, 2H), 4.33-4.24 (m, 2H), 4.19-4.13 (m, 1H), 3.91-3.76 (m, 2H),
2.23-2.20 (m, 2H), 2.17-2.11 (m, 6H), 1.78-1.62 (m, 8H), 1.44-1.40 (m, 2H),
1.37-1.30 (m, 2H), 1.29-1.21 (m, 3H), 1.19-1.11 (m, 14H), 1.08 (s, 3H), 1.07 (s, 3H),
1.04-0.99 (m, 3H). **C NMR (126 MHz, Chloroform-d) 5 176.3, 158.6, 136.7, 135.7,
135.3, 134.6, 132.8 125.4, 121.0, 120.6, 117.9, 115.5, 111.6, 97.7, 83.7, 82.3, 75.6,
69.4, 61.5, 41.4, 39.2, 30.0, 29.5, 29.2, 29.1, 29.0, 27.8, 27.4, 27.2, 26.2, 26.0, 25.9,
24.6, 24.1, 22.5, 22.3, 21.6, 21.5. [0]®p = -3.2 (¢ = 1.0, CH,Cl,). m/z HRMS (ESI)
found [M+H]" 610.4246, C4HssNOs™ requires 610.4255. HPLC: Chiralpak IC
column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 11.71 min (minor), 23.10 min

(major); 91:9 er.

(Rp,E)-l-(12,15-dibrom0-7,7-dimethyl-6,15-dioxa—2-aza-1(1,4)-benzenacyc|opentadec
ap- han-3-en-2-yl)-2,2-dimethylpropan-1-one (6h)

CHy
7
Br
Br Piv

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 22 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOACc=10:1) afforded 6h as a white solid (33 mg, 30.2% yield.).

'H NMR (500 MHz, Chloroform-d) & 7.50 (s, 1H), 7.40 (d, J = 14.0 Hz, 1H), 7.31 (s,
1H), 4.50-4.46 (m, 1H), 4.43-4.38 (m, 1H), 4.02-3.97 (m, 1H), 3.88-3.78 (m, 2H),
1.76-1.73 (m, 2H), 1.40-1.32 (m, 1H), 1.30-1.24 (m, 3H), 1.22 (s, 9H), 1.20-1.16 (m,
2H), 1.10 (s, 3H), 1.08 (s, 3H), 1.06-0.97 (m, 4H). ®C NMR (126 MHz,
Chloroform-d) 6 175.8, 156.0, 135.9, 133.2, 131.2, 123.9, 120.1, 112.8, 111.5, 75.6,
70.8, 60.8, 38.5, 41.0, 30.2, 29.5, 29.0, 28.7, 27.0, 26.7, 26.4, 23.5. [0]*°p = -27.8 (C =
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1.0, CH2C|2) m/z HRMS (ES|) found [|\/|'|'H]+ 546.1028, C24ngBr2N03+ requires
546.1036. HPLC: Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg =
19.16 min (major), 22.86 min (minor); 88:12 er.

(Rp,E)-1-(1%,1°-dibromo-7,7-diethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap-
han-3-en-2-yl)-2,2-dimethylpropan-1-one (6i)

CH,
7

Br
0 N/\/\o
Br Piv

The reaction was performed on 0.2 mmol scale under the standard conditions at 10 C
for 21 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=10:1) to
afford 6i as white solid (45 mg, 38.4% yield.).

'H NMR (400 MHz, Chloroform-d) & 7.50 (s, 1H), 7.41 (d, J = 13.9 Hz, 1H), 7.21 (s,
1H), 4.33 (t, J = 5.6 Hz, 2H), 4.14-4.09 (m, 1H), 3.89-3.75 (m, 2H), 1.81-1.71 (m,
2H), 1.61-1.54 (m, 1H), 1.46-1.40 (m, 3H), 1.36-1.30 (m, 2H), 1.30-1.25 (m, 2H),
1.21 (s, 9H), 1.15-0.91 (m, 8H), 0.77 (t, J = 5.9 Hz, 3H), 0.73 (t, J = 5.9 Hz, 3H). *C
NMR (101 MHz, Chloroform-d) & 175.9, 155.5, 135.7, 133.1, 131.8, 123.9, 119.2,
112.2,111.2, 80.4, 69.9, 60.2, 41.0, 34.3, 30.2, 29.8, 29.7, 28.7, 27.8, 26.8, 26.8, 24.5,
23.4, 8.1, 7.8. [a]®p = -26.2 (c = 1.0, CH,Cl,). m/iz HRMS (ESI) found [M+H]*
588.1499, Cy;H4Br,NO;" requires 588.1505. HPLC: Chiralpak IC column, 95:5

hexanes/isopropanol, 1 ml/min; tg = 14.81 min (major), 19.30 min (minor); 84:16 er.

(Rp,E)-l-(7,7-dimethyl-lz,15-bis(phenylethynyl)-6,15-dioxa-2-aza—1(1,4)-benzenacyc|
op- entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6j)

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
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for 21 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=10:1)
afforded 6j as a white solid (32 mg, 27% yield).

'H NMR (500 MHz, Chloroform-d) & 7.61-7.54 (m, 3H), 7.49-7.46 (m, 2H), 7.44 (s,
1H), 7.39-7.32 (m, 6H), 7.24 (s, 1H), 4.56-4.51 (m, 1H), 4.49-4.44 (m, 1H), 4.13-4.11
(m, 1H), 3.89-3.78 (m, 2H), 1.81-1.75 (m, 2H), 1.43-1.32 (m, 3H), 1.26-1.23 (m, 1H),
1.21-1.14 (m, 10H), 1.18-1.12 (m, 1H), 1.08-1.06 (m, 10H). *C NMR (126 MHz,
Chloroform-d) & 176.4, 159.2, 135.8, 135.1, 132.6, 131.9, 131.8, 129.0, 128.7, 128.59,
128.5, 123.3, 122.6, 118.9, 115.9, 111.7, 96.2, 86.1, 85.0, 75.6, 70.5, 61.1, 41.4, 38.7,
30.3, 29.4, 29.1, 29.1, 27.1, 26.5, 26.4, 23.6. [0]®p = 18.2 (c = 1.0, CH,Cl,). m/z
HRMS (ESI) found [M+H]* 588.3464, CaHisNOs* requires 588.3472. HPLC:
Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 15.02 min (minor),

25.01 min (major); 93:7 er.

(Rp,E)-1-(12,15-bis(cycIopropylethynyl)-?,?-dimethyl-6,15-dioxa-2-aza-1(1,4)-benzen
ac- cyclopentadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6k)

CH
=

N/\/\O
Piv
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The reaction was performed on 0.2 mmol scale under the standard conditions at 20 C
for 23 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=10:1)
afforded 6k as a white solid (26 mg, 25.2% vyield.).

'H NMR (500 MHz, Chloroform-d) & 7.45 (d, J = 14.1 Hz, 1H), 7.18 (s, 1H), 7.01 (s,
1H), 4.43-4.32 (m, 2H), 4.00-3.95 (m, 1H), 3.85-3.77 (M, 2H), 1.72-1.63 (m, 2H),
1.50-1.47 (m, 1H), 1.38-1.32 (m, 2H), 1.32-1.25 (m, 3H), 1.18-1.08 (s, 11H), 1.08 (s,
3H), 1.07 (s, 3H), 1.05-0.99 (m, 4H), 0.89-0.85 (m, 2H), 0.86-0.78 (m, 4H), 0.76-0.70
(m, 2H). *C NMR (126 MHz, Chloroform-d) & 176.3, 159.2, 135.7, 134.9, 132.3,
119.1, 115.8, 111.4, 100.2, 75.5, 72.4, 71.2, 61.1, 41.3, 38.7, 30.3, 29.8, 29.4, 29.1,
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29.0, 27.1, 26.6, 26.2, 23.6, 9.1, 9.0, 9.0, 0.7, 0.5. [0]*5 = 5 (¢ = 1.0, CH,Cl,). m/z
HRMS (ESI) found [M+H]" 516.3483, CasHssNOs" requires 516.3472. HPLC:
Chiralpak IC column, 80:20 hexanes/isopropanol, 1 ml/min; tg = 7.76 min (minor),

19.04 min (major); 86:14 er.

(Rp,E)-1-(7,7-dimethyl-1%,1°-bis(p-tolylethynyl)-6,15-dioxa-2-aza-1(1,4)-benzenacycl
op-entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (61)

The reaction was performed on 0.4 mmol scale under the standard conditions at 40 °C

for 9 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=5:1) afforded
6l as a white solid (45 mg, 18% vyield.) and recovered 5l as yellow oil (50 mg, 20%
yield).

'H NMR (400 MHz, Chloroform-d) § 7.57 (d, J = 14.1 Hz, 1H), 7.48-7.40 (m, 3H),
7.36 (d, J = 7.9 Hz, 2H), 7.22 (s, 1H), 7.18-7.13 (m, 4H), 4.57-4.40 (m, 2H),
4.14-4.07 (m, 1H), 3.86-3.80 (m, 2H), 2.38 (s, 3H), 2.36 (s, 3H), 1.40-1.32 (m, 5H),
1.28-1.16 (m, 13H), 1.06 (s, 9H). *C NMR (126 MHz, Chloroform-d) & 176.4, 159.2,
139.3, 138.8, 135.6, 135.0, 132.5, 131.8, 131.7, 129.3, 129.3, 125.5, 120.2, 119.6,
118.9, 115.9, 111.7, 96.4, 96.1, 85.6, 84.4, 75.5, 70.5, 61.1, 41.4, 38.7, 30.2, 29.4,
29.2, 29.1, 27.1, 26.5, 26.3, 23.6, 21.7, 21.7. [a]®p = 21.6 (¢ = 1.0, CH,Cl,). m/z
HRMS (ESI) found [M+H]® 616.3770, CuHsoNOs* requires 616.3785. HPLC:
Chiralpak IC column, 90:10hexanes/isopropanol, 1 ml/min; tr = 10.58 min (minor),

19.63 min (major); 91:9 er.

(Rp,E)-l—(7,7-dimethyl-lz,15-bis(phenylethynyl)-6,17-dioxa—2-aza—1(1,4)-benzenacyc|
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oh- eptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6m)

CH,
9
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=
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Piv
=

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 °C

for 24 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=10:1)
afforded 6m as a yellow solid (47 mg, 38.1% vyield.).

'H NMR (500 MHz, Chloroform-d) & 7.65 (d, J = 14.2 Hz, 1H), 7.57-7.55 (m, 2H),
7.48-.46 (m, 3H), 7.40-7.32 (m, 6H), 7.15 (s, 1H), 4.49-4.45 (m, 1H), 4.35-4.24 (m,
2H), 3.84-3.76 (m, 2H), 1.91-1.84 (m, 1H), 1.71-1.59 (m, 2H), 1.47-1.36 (m, 3H),
1.26-1.22 (m, 2H), 1.17-1.13 (s, 17H), 1.09 (s, 6H). *C NMR (126 MHz,
Chloroform-d) 6 176.5, 157.8, 135.7, 134.5, 133.1, 131.9, 131.8, 129.0, 128.6, 128.59,
128.5,125.3, 123.3, 122.6, 116.9, 115.3, 110.2, 96.0, 86.2, 84.9, 75.1, 68.8, 61.2, 41.5,
38.7, 30.3, 29.4, 29.1, 28.3, 28.2, 27.2, 26.8, 26.4, 24.9, 23.3. [0]®p = -8.2 (¢ = 1.0,
CH,Cl,). m/z HRMS (ESI) found [M+H]" 616.3778, C4HsoNO3" requires 616.3785.
HPLC: Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 11.70 min
(minor), 15.58 min (major); 88:12 er.

(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(p-tolylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycl
oh- eptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6n)

The reaction was performed on 0.3 mmol scale under the standard conditions at 20 °C

for 12 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=5:1)
afforded 6n as a yellow solid (45 mg, 23% yield.) and recovered 5n as yellow oil (70
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mg, 36% yield).

'H NMR (500 MHz, Chloroform-d) & 7.65 (d, J = 14.2 Hz, 1H), 7.45-7.44 (m, 3H),
7.38-7.34 (m, 2H), 7.19-7.10 (m, 5H), 4.46-4.43 (m, 1H), 4.35-4.22 (m, 2H),
3.81-3.79 (m, 2H), 2.38 (s, 3H), 2.36 (s, 3H), 1.93-1.81 (m, 1H), 1.71-1.64 (m, 1H),
1.45-1.35 (m, 3H), 1.30-1.21 (m, 2H), 1.20-1.10 (m, 16H), 1.09-1.03 (s, 8H). *°C
NMR (126 MHz, Chloroform-d) & 176.5, 157.8, 139.3, 138.7, 135.5, 134.5, 133.0,
131.7,131.7, 129.3, 129.2, 125.3, 120.3, 119.6, 116.9, 115.3, 110.3, 96.1, 85.7, 84.4,
75.0, 68.8, 61.2, 41.5, 38.7, 30.2, 29.4, 29.1, 28.2, 28.2, 27.2, 26.9, 26.3, 24.9, 23.3,
21.7,21.6. [a]®p = -4.4 (¢ = 1.0, CH,Cl,). m/z HRMS (ESI) found [M+H]" 644.4109,
CusHssNOs™  requires  644.4098. HPLC: Chiralpak IC  column, 90:10

hexanes/isopropanol, 1 ml/min; tg = 8.41 min (minor), 12.09 min (major); 88:12 er.

(Ry,E)-1-(7,7-diethyl-1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacyclo
he- ptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (60)

CH,
9
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Z
// Piv
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The reaction was performed on 0.2 mmol scale under the standard conditions at 20 °C

for 24 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=10:1)
afforded 60 as a yellow solid (55 mg, 43% vyield.).

'H NMR (400 MHz, Chloroform-d) & 7.66 (d, J = 14.1 Hz, 1H), 7.57-7.54 (m, 2H),
7.51-7.44 (m, 3H), 7.39-7.32 (m, 6H), 7.26 (s, 1H), 4.54-4.43 (m, 1H), 4.35-4.24 (m,
2H), 3.86-3.67 (m, 2H), 1.98-1.84 (m, 1H), 1.73-1.65 (m, 1H), 1.49-1.32 (m, 5H),
1.30-1.20 (m, 5H), 1.20-0.93 (m, 17H), 0.76 (t, J = 7.3 Hz, 3H), 0.72 (t, J = 7.5 Hz,
3H). *C NMR (101 MHz, Chloroform-d) & 176.5, 157.8, 135.6, 134.5, 133.3, 131.8,
131.8, 129.0, 128.6, 128.5, 125.2, 123.4, 122.6, 116.8, 115.2, 110.1, 95.9, 95.8, 86.2,
84.9, 79.8, 68.7, 60.2, 41.5, 33.9, 30.5, 29.4, 29.1, 28.2, 26.8, 26.7, 26.7, 24.8, 22.6,
8.4, 7.6. [0]®b = -11.8 (c = 1.0, CH,Cl,). m/z HRMS (ESI) found [M+H]* 644.4106,
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CuHs4NO3s™  requires  644.4098. HPLC: Chiralpak IC  column, 95:5

hexanes/isopropanol, 1 ml/min; tzg = 9.20 min (minor), 11.50 min (major); 84:16 er.

(Sp,E)-l-(lz,15-bis(phenylethynyl)-6,17-dioxa-2-aza—1(1,4)-benzenacyc|oheptadecaph
an-3-en-2-yl)-2,2-dimethylpropan-1-one (6p)

The reaction was performed on 0.2 mmol scale under the standard conditions using
catalyst (R)-A4 (0.1 equiv.) at 40 ‘C for 12 h. Purification by Preparative Thin-Layer
(petroleum ether/EtOAc=10:1) afforded 6p as a yellow solid (40 mg, 34% yield.).

'H NMR (400 MHz, Chloroform-d) & 7.55 (d, J = 14.3 Hz, 1H), 7.50-7.46 (m, 2H),
7.40-7.37 (m, 2H), 7.35 (s, 1H), 7.32-7.27 (m, 6H), 7.08 (s, 1H), 4.32-4.25 (m, 3H),
4.03-3.98 (m, 1H), 3.86-3.81 (m, 1H), 3.28-3.155 (m, 2H), 1.83-1.57 (m, 3H),
1.41-1.28 (m, 4H), 1.24-1.04 (m, 18H). *C NMR (126 MHz, Chloroform-d) § 176.6,
158.3, 135.4, 134.6, 133.6, 131.8, 131.7, 129.1, 128.7, 128.6, 128.5, 125.5, 123.2,
122.5, 116.7, 115.2, 111.3, 96.0, 86.3, 84.8, 69.4, 68.6, 67.9, 41.4, 30.0, 29.1, 29.1,
29.0, 27.9, 27.6, 26.6, 26.2, 24.3. [0]®p = -5 (¢ = 1.0, CH,Cl,). m/z HRMS (ESI)
found [M+H]" 588.3479, C4oHsNO5" requires 588.3479. HPLC: Chiralpak IC column,
95:5 hexanes/isopropanol, 1 ml/min; tg = 11.88 min (major), 16.04 min (minor);

80:20 er.

(Rp,E)-1-(7,7-dimethyl-12,15-bis(phenylethynyl)-6,18-dioxa-2-aza-1(1,4)-benzenacyc
lo- octadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6q)
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The reaction was performed on 0.2 mmol scale under the standard conditions at 40 °C

for 11 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=5:1) to
afford 6q as a white solid (44 mg, 35% yield.) and recovered 5q as yellow oil (38 mg,
30% yield).

'H NMR (400 MHz, Chloroform-d) & 7.64 (d, J = 14.2 Hz, 1H), 7.57-7.51 (m, 2H),
7.49 -7.43 (m, 3H), 7.38-7.32 (m, 6H), 7.11 (s, 1H), 4.40-4.27 (m, 2H), 4.22-4.19 (m,
1H), 3.86-3.80 (m, 2H), 2.05-2.03 (m, 1H), 1.85-1.70 (m, 2H), 1.46-1.32 (m, 5H),
1.25 (s, 3H), 1.17 (s, 13H), 1.13-1.07 (m, 9H). **C NMR (126 MHz, Chloroform-d) &
176.6, 159.1, 135.4, 134.5, 133.345, 131.9, 131.7, 129.0, 128.6, 128.5, 125.4, 123.4,
122.6, 115.6, 114.4, 110.7, 95.9, 86.2, 84.9, 75.2, 68.6, 61.3, 41.5, 39.2, 29.9, 29.4,
29.2,28.9, 28.4, 28.3, 27.3, 27.2, 26.2, 25.1, 24.1. [a]®°p = -3.8 (¢ = 1.0, CH,Cl,). m/z
HRMS (ESI) found [M+H]" 630.3933, C43Hs:NO3" requires 630.3942. HPLC:
Chiralpak IC column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 11.32 min (minor),

13.62 min (major); 90:10 er.

(Rp,E)-1-(1,1°-bis((3-methoxyphenyl)ethynyl)-7,7-dimethyl-6,18-dioxa-2-aza-1(1,4)-

benzenacyclooctadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6r)

The reaction was performed on 0.2 mmol scale under the standard conditions at 40 °C

for 11 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=5:1)
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afforded 6r as a yellow solid (35 mg, 25% yield.) and recovered 5r as yellow oil (45
mg, 33% yield).

'H NMR (500 MHz, Chloroform-d) & 7.63 (d, J = 14.1 Hz, 1H), 7.48 (s, 1H),
7.29-7.26 (m, 1H), 7.24-7.23 (m, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.10 (s, 1H),
7.08-7.04 (m, 2H), 7.03-6.97 (m, 1H), 6.92-6.89 (m, 2H), 4.37-4.29 (m, 2H),
4.21-4.16 (m, 1H), 3.88-3.79 (m, 8H), 2.05-2.02 (m, 1H), 1.80-1.75 (m, 2H),
1.45-1.36 (m, 3H), 1.35-1.21 (m, 8H), 1.17-1.12 (s, 13H), 1.10 (s, 3H), 1.09 (s, 3H).
3¢ NMR (126 MHz, Chloroform-d) 6 176.6, 159.5, 159.5, 159.1, 135.4, 134.6, 133.4,
129.7, 129.6, 125.4, 124.4, 124.3, 123.6, 116.5, 116.4, 115.8, 115.5, 115.3, 114.4,
110.6, 95.9, 86.0, 84.7, 75.2, 68.6, 61.3, 55.5, 55.4, 41.5, 39.2, 29.9, 29.4, 29.2, 28.9,
28.4, 28.3, 27.3, 27.2, 26.2, 25.1, 24.1. [a]®p = -11.2 (c = 1.0, CH,Cl,). m/z HRMS
(ESI) found [M+H]" 690.4143, C4sHssNOs" requires 690.4153. HPLC: Chiralpak IC
column, 90:10 hexanes/isopropanol, 1 ml/min; tg = 11.43 min (major), 15.63 min

(minor); 91:9 er.

(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,19-dioxa-2-aza-1(1,4)-benzenacycl
0- nonadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6s)

AN

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 °C

for 16 h. Purification by Preparative Thin-Layer (petroleum ether/EtOAc=5:1)
afforded 6s as a white solid (45 mg, 35% vyield.) and recovered 5s as yellow oil (40
mg, 31% vyield).

'H NMR (500 MHz, Chloroform-d) § 7.67 (d, J = 14.2 Hz, 1H), 7.56-7.54 (m, 2H),
7.48-7.44 (m, 3H), 7.39-7.31 (m, 6H), 7.11 (s, 1H), 4.38-4.32 (m, 1H), 4.29-4.25 (m,
1H), 4.18-4.13 (m, 1H), 3.83-3.80 (m, 2H), 2.06-2.03 (m, 1H), 1.92-1.82 (m, 1H),
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1.76-1.73 (m, 1H), 1.50-1.36 (m, 3H), 1.36-1.19 (m, 8H), 1.16-1.13 (m, 15H), 1.11 (s,
3H), 1.10 (s, 3H). **C NMR (126 MHz, Chloroform-d) 5 176.6, 158.9, 135.3, 134.3,
133.1, 131.8, 131.7, 129.0, 128.6 128.6, 128.5, 125.3, 123.3, 122.6, 115.6, 114.4,
110.2, 96.0, 86.2, 84.9, 75.0, 67.8, 61.4, 41.5, 39.2, 30.3, 29.9, 29.1, 28.7, 28.6, 28.2,
27.9, 27.0, 26.5, 26.1, 24.5, 23.5. [a]®p = -8.4 (c = 1.0, CH,Cl,).m/z HRMS (ESI)
found [M+H]" 644.4105, CsHssNOs™ requires 644.4098. HPLC: Chiralpak 1A
column, 95:5 hexanes/isopropanol, 1 ml/min; tg = 4.48 min (major), 4.85 min (minor);

85:15 er.

Control Experiments

(Rp,E)-l-(12,15-dibromo-?,?-dimethyl-6,16-dioxa—2-aza—1(1,4)-benzenacyc|ohexadeca

phan-3-en-2-yl)-2-methylpropan-1-one (6t)

Me
The reaction was performed on 0.1 mmol scale under the standard conditions at 20 °C

for 43 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=10:1) to afford 6t as a white solid (17 mg, 31% vyield.)

'H NMR (500 MHz, Chloroform-d) & 7.55-7.45 (m, 2H), 7.28 (s, 1H), 4.36 (t, J = 5.6
Hz, 2H), 4.21-4.15 (m, 1H), 3.92-3.85 (m, 2H), 2.38 (hept, J =6.8 Hz, 1H),
1.78-1.73(m, 2H), 1.58-1.49 (m, 1H), 1.47-1.43 (m, 1H), 1.35-1.16 (m, 6H), 1.14 (d, J
= 6.8 Hz, 3H), 1.09 (s, 9H), 1.05 (d, J = 6.9 Hz, 3H), 1.01-0.99 (m, 1H).*C NMR
(126 MHz, Chloroform-d) 6 175.5, 155.8, 134.9, 131.8, 129.2, 123.5, 119.6, 112.9,
112.2, 75.8, 70.2, 61.1, 39.0, 32.7, 30.0, 29.6, 27.9, 27.0, 26.9, 26.3, 24.7, 24.1, 20.2,
19.2. [a]®p = -28.2 (c = 1.0, CH,Cl,). m/z HRMS (ESI) found [M+H]" 544.1079,
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C4H3sBroNOs™  requires  544.1056. HPLC: Chiralpak IC  column, 95:5

hexanes/isopropanol, 1 ml/min; tg = 19.04 min (major), 21.94 min (minor); 69:31 er.

(Rp,E)-(12,15-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap
han-3-en-2-yl)(phenyl)methanone (6u)

CH,
8
Br
O{;_N/\/\o
Br o
Ph

The reaction was performed on 0.2 mmol scale under the standard conditions at 20 °C

for 69 h. Purification by Preparative Thin-Layer Chromatography (petroleum
ether/EtOAc=10:1) to afford 6u as a white solid (50 mg, 43% yield.)

'H NMR (400 MHz, Chloroform-d) & 7.77-7.33 (m, 5H), 7.26-6.47 (m, 3H),
4.52-4.19 (m, 3H), 4.05-3.64 (m, 2H), 1.89-1.59 (m, 3H), 1.53-1.36 (m, 3H), 1.27 (m,
4H), 1.10-0.98 (m, 10H). *C NMR (101 MHz, CDCl3) & 155.3, 135.7, 134.9, 130.4,
130.0, 129.4, 129.2, 128.2, 127.9, 127.4, 119.2, 113.7, 75.8, 69.9, 60.8, 39.0, 29.9,
29.4, 27.9, 26.8, 26.6, 26.3, 24.6, 24.1. [0]*°b = 6.6 (¢ = 1.0, CH,Cl,). m/z HRMS
(ESI) found [M+H]" 578.0921, C,7H34Br,NO3" requires 578.0900. HPLC: Chiralpak
IA column, 90:10 hexanes/isopropanol, 1 ml/min; tg = 9.09 min (major), 14.82 min

(minor); 75:25 er.
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Study of the configurational stability of the planar-chiral macrocycles

CH,
8
Br
o) N\/\/\o
Br Piv
6a

Dissolve 2.0 mg of 6a (92:8 er) in toluene (2 mL) and then heated the solution to 100

°C. The er value were then determined to be 92:8 by chiral HPLC analysis after 24 h.

CH,
Br

OH 9

o (20)

9 (R)-A5 (10 mol%)
PiV\N
CCl, (0.01 N), 4 AMS Br
A e 06—~

Br Piv

40 °C
-
5v 6v
monitoring the er values at different reaction time 2 h, 80:20 er
3.5h,75:25 er
6.5 h, 66:34 er

after purification, 50:50 er
A flask containing a magnetic stir bar was added (R)-A5 (0.005 mmol) and activated 4
A MS (25 mg) under N, atmosphere. Then a solution of 5v (0.05 mmol, 1.0 equiv.) in
dry CCls (2 mL) was added using a syringe. After stirring at 40 °C for 18 h, the
reaction mixture was filtered and concentrated to give a residue, which was purified
by Preparative Thin-Layer Chromatography (petroleum ether/EtOAc = 10:1) to afford
the product 6v as a racemic mixture (50:50 er). Interestingly, monitoring the er values
of 6v in the reaction mixture suggested the rapid diminishment of the er values

overtime (2 h, 80:20 er; 3.5 h, 75:25 er; 6.5 h, 66:34 er).
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CH,

10
Ph
Z
0 N\/\/\O
bi
é v

Ph
Dissolve 2.0 mg of 6qg (90:10 er) in toluene (2 mL) and then heated the solution to 80

°C. The er value were then determined to be 90:10 by chiral HPLC analysis after 48 h.

Heating of 6q at 100 °C (in toluene) led to the partial decomposition of 6.
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X-Ray structures

53

- (220321)

PLATON-May 7 05:28:58 2021

~N
|
—
~J
~

NOMOVYE FORCEL

cu_yxy 0507 Om P 21 21 21 R = 0.03

Prcb =

RES= 0 -96 X

X-ray structure of 6m (CCDC number 2160358)
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Single crystal data of 6m

Identification code

Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

a/°

pre

v/°

Volume/A3

z

pcalcg/cm3

wmm-1

F(000)

Crystal size/mm3
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A-3
Flack parameter

C42H49NO3

615.82

150.0

orthorhombic

P212121

10.9530(2)

11.3417(2)

28.7781(5)

90

90

90

3574.98(11)

4

1.144

0.547

1328.0

0.25 x0.2 <0.1

CuKa (A =1.54178)

6.142 to 158.926
-13<h<13,-13<k<14,-35<1<36
72241

7699 [Rint = 0.0319, Rsigma = 0.0185]
7699/0/420

1.059

R1 =0.0283, wR2 = 0.0738
R1 =0.0286, wR2 = 0.0740
0.22/-0.14

0.03(3)
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HPLC traces
(Rp,E)-1-(1%,1°-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadeca
p- pan-3-en-2-yl)-2,2-dimethylpropan-1-one (6a)

CHy
8
Br S
N\/\/\o
Br Piv
[ DAD1 A, Sig=254,100 Raf=350,100 (E:\Data'yYSZ\YSZ20210515 2021-06-16 00-28-18 | [~]
mALI‘:
70—
60—
50-= &
= o4 450.«"
5 g &5
40— o
20—
= Q&
&
20— = e
z o &
= S &
10- e
0-—
-10—= i J
= o
= T T T T T T T T T T R
15 20 25 min| | [+]
[T ] i
# Tune Type Area Height Width Area% Symmelry
1 16.352 MM 860 456.1 0.3111 50.024 1.02
2 23.081 MM 859.1 19.3 0.7437 45,976 0.856
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dsta\YSZ\WSZ20201128 2020-11-28 21-34-04V F
mal) - ’\ﬁ:}
s00—
400—
300—.
200:
- 2]
100— 8 6\,9‘5“
H e
= . —!
15 20 25 min| [ |~
[« I |
#* Time Type Area Height Width Yo ¥ iry
[T T 168224 [mm | 16772.2 | 552.4 [ o506 | 92.146 | 0.778 |
| 2 | 2348 [mm | 1429.5 | 34.3 | o0.6951 | 7854 | o0.857 |
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(Rp,E)-(1-(1%,1°-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadec
ap- han-3-en-2-yl)-2,2- dimethylbutan-1-one (6b)

CHy
8
Br
N/\/\o
O

o :
Br
Et Me

Me
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dsats\YSZ\WYSZ202011256-1 2020-11-25 156-40- Z]
mall -
40— &
3 i %,’.1'
= Q A
@ &
- G
30 -
= &
20— 3
= 2 &
= 0L
10 =
o— .
i I I I I I ¥
12 14 16 18 20 min j
[] I ]
# Time Type Area Height Width Area% Symmetry
1 13.862 MM 784.3 31.1 0.4202 50.003 0.812
2 18.664 MM 784.2 12.7 1.0281 49.997 0.68
I DAD1 A, Sig=250.4 Ref=off (E:\Dsata\YSZ\YSZ20210526 2021-05-26 10-17-05\YSZ-04 E
maLl = o
= 3 o.';'b
? ey
200—
150—
100—
- o
50— &
= g a§é°
7 %“w
0 : A L T
AT R T ety |G -
10 12.5 15 17.5 20 min| | [+]
[« | ]
# Tune Type Area Height Width Area% Symmelry
1 13.808 MM 6193.9 229.1 0.4507 91.615 0.733
2 19.183 MM 566.9 10.2 0.92494 8.385 1.088
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(Rp,E)-1-(1%,1°-dibromo-7,7-diethyl-6,15-dioxa-2-aza-1(1,4)-benzenacyclopentadecap

h- an-3-en-2-yl)-2,2-dimethylpropan-1-one (6c)

CHy
8
Br
/\/\
(@] N (o)
\
Br Piv
[ DAD1 A, Sig=254,100 Ref=350,100 (E-\Dats\YSZ\Y 5220210321 2021-03-21 18-58 | [~]
maAl T
e0— )
= o
il 8 & &
= 2
=3 8 &
40— :}?‘e?'
20._
0_
T L L
=205 T T T 3
14 18 18 20 min| | [+
[«] I »l
# Time Type Area Height Width Area% Symmetry
1 16.198 MM 1519.5 48.6 0.5214 50.013 0.782
2 18.505 MM 1518.7 40.7 0.622 49.987 0.853
DAD1 A, Sig=250.4 Ref=off (E:\Dats\YSZ\YSZ20210328 2021-03-28 16-35-16\YSZ-03-1 3
mALl
14= &
= 2 ,@""
12= R
= S
10—
8-
= o
= A
8= @ q:.bq'
= 9 A
4— Pt
= o
2—
- 1 1
0-
2= T T T
14 16 18 min| | [+
L] ] i3
# Time Type Area Height Width Area% Symmetry
d; 15.948 MM 289.2 9.8 0.4505 79.991 0.788
2 18.203 MM 72.3 1.7 0.7008 20.009 1.025
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,16-dioxa-2-aza-1(1,4)-benzenacycl

0- hexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6d)

CHy

O

=
A
o) N\/\/\O
4 Piv
Ph
[ DAD1 A, Sig=250.4 Raf=off (E:\Data\YySZ\YSZ20210124 2021-01-24 15-20-331vS2-0: | [ ~]
mal) -
S0
0
- @
20— c &
- (=] Qé‘
= =
20=
10—
o \
2 7 | T T T T T )
12.5 15 17.5 20 min | |~|
[« | ]
# Time Type Area Height Width Area% Symmetry
1 12.52 MM 1660.6 54.2 0.5108 50.09%8 0.736
2 18.971 MM 1654.1 22.9 1.2015 49.901 0.807
DAD1 A, Sig=254.100 Ref=360.100 (E:\Data\vSZ\YS5Z20210119-2 2021-01-19 15-29-1! | [~]
mALl 43'.\\
30—: g é&n
= = &
25— 3
20—
15—
10—
5—
= =
- ~
o— =
55T /\
= L - 1
-10—
A T T T T T t—
14 16 18 20 min B
[«d | ]
# Time Type Area Height Width Area%  Symmetry
| 1 12.741 | BB | 157.7 | 5.4 | o0.3a3¢ | 7.878 | 0.82 |
| 2 19.036 |[mMm | 1845.1 | 32.1 | o0.9s595 | 92.123 | o.685 |

47



(Rp,E)-l-(lz,15-bis(cyclopropylethynyl)-?,?-dimethyl-6,16-dioxa—2-aza—1(1,4)-benzen

ac- yclohexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6e)

(CH2

=

Piv

8

N/\/\o

DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\YSZ\YSZ20210322-2 2021-03-22 18-41-1

- @ '43'5
100— Call >
2 _635(?
X7 =
o~
~rgi] ]
Eelr T = ISR A o] (il S ==y
17.5 20 225 25 27.5 min L‘
[«] I»]
# Time Type Area Height Width Area% Symmetry
[ 1 ] 19096 [mm | 5316.6 | 103.1 | o.s8591 [ 49913 [ o0.711
| 2 1 27162 |mm | 5335.1 | 80.9 | 10921 | s0.087 | 0.746

DAD1 A, Sig=254,100 Ref=360.100 (E:\Data\YSZ\WWSZ20210323 2021-03-23 12-43-24\Y¢

mNJ;
100—
80;
e
40— =
g &
= a@-‘
o =8
N
T T T
20 25 20 min
[«] [E]
# Time Type Area Height Width Area% Symmetry
[ 1+ T 19135 [mm ] 1595.4 [ 31.2 [ o0.8518 [ 15.454 | 0.713
| 2 | 27427 [mMm | 8728.4 | 131.7 | 11047 | 8a.546 | 0.737
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(Rp,E)-1-(1%,1°-di(hex-1-yn-1-yl)-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclo

hexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6f)

=]
mal >
2 & .op\"
400— e
N S
200—
200—
100—
o
g T T T T T i
8 2 10 11 12 min| | |~]
(K| ]
# Time Type Area Height Width Area% Symmetry
1 9.495 MF 9524.9 462.9 0.343 50.030 0.726
2 10.832 FM 9513.3 392.6 0.4038 49.970 0.752
DAD1 B, Sig=254,4 Ref=off (E:\Dsata\YSZ\YSZ20210314 2021-03-14 13-37-52"\YSZ-0! 3
AL —
250
200
150—
& T &
100— =
50—
o— } -
7. I T T X T X N
11 12 12 min|| |+|
[T E—— ]
# Time Type Area Height wWidth Area%  Symmetry
1 9.611 MF 1923.4 88.9 0.3605 20.554 0.736
74 10.972 FM 7434.4 293.4 0.4223 79.4496 0.725
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(Rp,E)-1-(1%,1°-bis(cyclohex-1-en-1-ylethynyl)-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-

benzenacyclohexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6g)

DAD1 E, Sig=280,4 Ref=off (E:\Data\YSZ\YSZ20210402-1 2021-04-02 12-52-10'YS _T_]

= o d Zn
mALl - 8 ,;,b\h
5 T &
B ?‘e?'
15—
5 <
10— i
3 S
5
o—
Y :x
T T T | T
10 15 20 25 min -
[«] [*]
# Time Type Area Height Width Area% Symmetry
1 11.684 MM 563.9 19.4 0.4834 50.220 0.697
2 23.121 MM 558.9 7.6 1.2278 49.780 0.699
DAD1 A, Sig=254,100 Ref=3560,100 (E:\Data\YSZ\YSZ20210506 2021-05-06 04-08-4¢ 3
mal -
30— >
2| o S
5 QY
g S &
= Qe
20_
10—
= &
1 5 &
0— :
- =
10— ) S
20— —r— T T | A
10 15 20 25 min -
[«] [»]
# Time Type Area Height Width Area% Symmetry
1 11.707 MM 257.6 9.2 0.4665 9.351 0.783
2 23.098 MM 2497.4 33.4 1.2464 90.649 0.695
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(Rp,E)-1-(1%,1°-dibromo-7,7-dimethyl-6,15-dioxa-2-aza-1(1,4)-benzenacyclopentadec

ap- han-3-en-2-yl)-2,2-dimethylpropan-1-one (6h)

CHy
7
Br
AN
Br Piv
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\YSZ\WSZ20200825-P2 2020-08-25 23-57-0¢ EI
mal -
40 —
20—
E A <
3 = e
D D
: g & 8
i ~o 8 o &
s L SR
10—
o—
-10 = L . L
: , : Al
18 20 min| | |+]
[ i
# Time Type Area Height Width Area% Symmetry
1 18.796 MM 1080.4 26.9 0.67 49.911 1.022
2 22.503 MM 1084.2 27.2 0.6635 50.089 0.938
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats'YSZ\YSZ20210313-2 2021-03-14 01-17- | |~]
mad) = e o
= 7 <§;‘\
E B
175— =
150 —
125—
100—
75—
= 8
25—: &V_z
0= /\
: L T L T
-25— T T T
18 20 24 min| | |+|
[ ]
# Time Type Area Height Width Area% Symmetry
1 19.163 MM 8186.7 214.8 0.6351 87.875 0.76
2 22.861 MM 1129.6 26.1 0.7211 12.125 0.794
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(Rp,E)-1-(1%,1°-dibromo-7,7-diethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap-

han-3-en-2-yl)-2,2-dimethylpropan-1-one (6i)

CH;
7
Br
O_j;::;__N/Q§,/\o
Br Piv

[ DAD1 B, Sig=254,4 Raf=off (E:\Data\YSZ\YSZ20210107 2021-01-07 11-55-13\YSZ-03-22-RA! | [~]
AL -
20—
. &
§ = nen
[ =3 >
S s
15— =
g 2
= e ol
5 W
= 3 QQ
10— e
5—
o—
g T T T T T 5
14 16 18 20 min| | |~
[« I ]
# Time Type Area Height width Area% Symmetry
[ 1 T 1a871 [mm ] 416.1 | 13.9 | o0.4972a [ as.802 [ o0.781 |
2 | 19.35 | MF | 419.4 | 9.5 | o0.73s9 | so.i138 | o0.957 |

| DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\YSZ\YSZ20210118 2021-01-18 10-52-00 ZI
mALl =
100—
= ™
E e
80> o g
= TR
e0-
40—
E ,\'\
E k)
20- 2 &
= 8 4
; oy
0 —
2 1 1 /\-'_\
.20_:
— B a— i
14 16 18 20 min| | |+
Le] | i
# Time Type Area Height Width Area% Symmetry
1 14.811 MM 2139.4 73.1 0.4877 84.031 0.797
2 19.295 MM 406.6 10.7 0.633 15,969 0.896




(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,15-dioxa-2-aza-1(1,4)-benzenacycl
op- entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6j)

CH,
7
Ph
=Z
A
o) N\/\/\O
4 Piv
Ph
I DAD1 E, Sig=280.4 Ref=off (E/\DataWSZ\WSZ20210317-2 2021-03-17 21-14-33WSZ4 Z]
mAL)
= - )
- =~ >:§>
40— - a“"'
i O
20—
i 2>
il - ey
8 & e 2
- S
20— &
10—
o L
= T T T T r T T T T T T T r T — |
15 20 25 min |~
(<] I 2]
# Time Type Area Height Width Area% Symmetry
[ 1 ] 15.375 [mMm | 1357.5 | 36.5 | 06197 [ s0.217 | o.7a7 |
| 2 | 25726 [ mMm | 1345.8 | 18.1 | 12398 | 49.783 | o0.721 |
[ DAD1 A, Sig=254.100 Ref=360,100 (E:\Data\YSZ\YS2202103256-1 2021-03-27 04-30-" | [~]
maALl
70—
60— ~
= “
= - 2
= S P
= o
50— i
40—
20—
20— Py
5 o éb"\
= o K>
= S o
10— e
Y & - . .
3 T T T -
15 20 25 min| | [}
[=] | I
=+ Time Type Area Height Width Area% Symmelry
[1 ] 15.02 MM ] 260.1 | 7.2 | oe018 | e6.886 | o0.718 |
| 2 | 25006 [mMm | 3517.7 | 46.6 | 12584 | 93.114 | o0.681 |
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(Rp,E)-1-(12,15-bis(cyclopropylethynyl)-?,?-dimethyl-6,15-dioxa—2-aza—1(1,4)-benzen

ac- cyclopentadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6k)

o)
Z

CH
=

N/\/\o

DAD1 E, Sig=280,4 Ref=360,100 (E:\Data\YSZ\WYSZ20210402-3 2021-04-02 21-33-06" ZI

-t -
.3
|

3

i b

(=]

F 78

R

f&'

>

g &

2

L
T T T T
15

Givse‘
T T
20

[<]

Time

Type

Height

Area%

7.578

MM

5563.4

344.3

0.2693

50.09%

N[ |4

18.339

MM

5541.3

129.8

0.7113

49.901

DAD1 E, Sig=280,4 Ref=360,100 (E:\Data\YSZ2\WYSZ20210408-1 2021-04-09 00-03-52 E]

8

8

o

-

||
min| | |~|

[4]

Time

Type

Area

Height

Width

Area% Symmetry

7.761

1251.2

71

0.2939

13.716

0.729

(SASE ]

19.036

MM

7870.8

175.6

0.747

86.284

0.82
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(Rp,E)-1-(7,7-dimethyl-1%,1°-bis(p-tolylethynyl)-6,15-dioxa-2-aza-1(1,4)-benzenacycl

op-entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6l)

mall - s
= >
600— 2 2
= g
500—
400—
= g
3 0 W
= &
200 E x© &
200—
100—
o—:—\/\_J
U T T T T T =
10 15 20 25min| | |v|
[«] I i
# Time Type Area Height Width Area% Symmetry
1 10,583 MM 14414.5 514.8 0.4667 50.005 0.768
2 19.825 MM 14411.5 239.3 1.0038 49,995 0.689
DAD1C, Sig=210,4 Ref=off (E:\Dats\YSZ\YSZ20210511 2021-05-12 01-03-31\YSZ-04- 3
mal - & n
: e
=l QQ-
400
00—
200—‘ Q;_\:b
: g &
100 =
4 A
T— 1 '
A I I I I B
10 15 20 min| | |+
[«] | i
#* Time Type Area Height Width Area% Symmetry
1 10.583 MM 2928.2 102.4 0.4766 9.401 0.843
2 19.625 MM 28219.1 494.4 0.9514 50,599 0.674
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycl

oh- eptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6m)

CHy
9
Ph
Z
A
o N\/\/\O
4 Piv
Ph
I DAD1 A, Sig=254.100 Ref=360.100 (E:\Dsts\YSZ\WSZ20210313-1 2021-03-13 18-46-48'Yv < Z]
mal) 2
- [=] Q'&'
B e =
E © &
140 — e
120*: <
= A3
= Q\
~= L, o
100— 3 &
80—
eo—
40—
20—
o—
20-
——————————————— ———— — —— ——————— |
11 12 13 14 15 18 min| | |+|
[«] I 3|
# Time Type Area Height Width Area% Symmetry
[ 1 ] 11.63 [mm 4018.7 | 144.8 | 0.9626 | s0.011 | o0.694 |
| 2 ] 1548 [mm | 4017 | 57.8 | 06832 | as.989 | o0.697 |
DAD1 A, Sig=250.4 Ref=off (E:\Data\YSZ\YSZ20210327 2021-03-27 16-00-01"WSZ-03-10¢ Z]
maAl 2 ‘\@
225— 7
= s
: 2
200—
175—
150—
125—
100—
75— g &
= SIS
E ha
50—
25—
o—: .
=t T T T T T T T T T T T " T —r
12 14 16 18 min| | |~|
[«] I ]
# Time Type Area Height WwWidth Area% Symmetry
| =7 11.7 [mm 1333.7 | 47.2 [ 04711 | 11874 | o0.742 |
| 2 | 15583 [mm | 9897.9 | 224.6 | 0.7335 | 88.126 | o0.686 |
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(Rp,E)-1-(7,7-dimethyl-1%,1°-bis(p-tolylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycl

oh- eptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6n)

DAD1 E, Sig=280,4 Ref=off (E:\Data\YSZ\YSZ20210429 2021-04-28 156-16-13\YSZ-0 3

o
o &
o W
2 &
=
I I T
10 12 14 min| | |~|
[«] I -l
# Time Type Area Height Width Area% Symmetry
1 8.178 MM 11812.7 638.8 0.3082 50.305 0.74
2 11.666 MM 11669.3 354.6 0.5485 49.695 0.669
DAD1 E, Sig=280.4 Ref=off (E:\Dats\YSZ\YSZ20210518 2021-05-18 22-07-38\YSZ-04 3
mALI_:
70=
80—
50—
40—
= %Q(b
30— o &
= ‘; o
20_: ooY"e
b /\
0_E 1 T 1 T
= T T T T =
3 10 12 14 min| | |~
[4] [+]
# Time Type Area Height Width Area% Symmeiry
1 8.41 MM 385.3 18.5 0.3465 12,219 0.873
2 12.092 MM 2768.1 79.3 0.5818 87.781 0.714
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(Ry,E)-1-(7,7-diethyl-1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacyclo

he- ptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (60)

Z
o r\g/\/\o
Piv
Z
Ph
DAD1 E, Sig=280.4 Ref=off (E:\Data\YSZ\Y5220210325-1 2021-03-25 18-13-36\YSZ-03 | | ~]
mALl—
7_:
=i ,gbg
- 5] Q,‘b'
- g’_ #'\
5=
4=
3=
2=
1=
0—
~— ' ;
-1 = |
I T I L T I o
8 o 10 11 12 12 min|| |~|
L] | ]
# Time Type Area Height Width Area% Symmetry
1 9.355 MM 189.9 8.3 0.3795 50.199 0.703
2 11.786 MM 188.4 5.8 0.5416 49.801 0.739
DAD1 A, Sig=254,100 Ref=3560,100 (E:\Dsta\YSZ\YSZ20210330-1 2021-03-30 14-06-06) :‘]
ma— 8 s
= z ;&
50— &
40—
30— .
: s
N
20— )
& RS
10—
o : L 1
i T T =[]
8 10 12 min| | |~
[«] ] »l
# Time Type Area Height Width Area% Symmetry
1 9,203 MM 310.7 14.8 0.34994 16.392 0.779
2 11.5 MM 1584.6 50.7 0.5205 83.608 0.667
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(Sp.E)-1-(1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycloheptadecaph

an-3-en-2-yl)-2,2-dimethylpropan-1-one (6p)

CHy

&

H
0 N/\/\O Y
Piv
A\
Ph

DAD1 A, Sig=254,100 Ref=360,100 (E:\Dsta'YSZ\YSZ20210331 2021-03-31 14-45-2 Zl

mall ©
15—
10—
5=
o=
.5-:
5=
2
E T T T T T
10 12.5 15 17.5 20 min _?_I
L] ] ]
#* Time Type Area Height Width Area% Symmetiry
1 11.917 MM 680.1 26.7 0.4252 50.185 0.738
2 16.025 MM 675.1 15.9 0.7077 49.815 0.677
DAD1 A, Sig=25%,100 Ref=360,100 (E-\Data\YSZ\YS220210408-1 2021-04-09 00-03-521 | [~
rnAUE
70—
: »
0= o
= -~ ~
= @ g
50— :*5
40—
30
= 43
- @
20= g &
= o &
10{ %
0= 1 T |/\,-
K T T T T T T T T T =
10 12 14 16 18 min| | |+
[4] [+]
# Time Type Area Height Width Area% Symmetry
1 11.878 MM 1128.2 44.6 0.4218 79.702 0.763
2 16.042 MM 287.3 7.5 0.6414 20.298 0.802
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(Rp,E)-1-(7,7-dimethyl-12,15-bis(phenylethynyl)-6,18-dioxa-2-aza-1(1,4)-benzenacyc

lo- octadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6q)

=
N0
Piv
=
Ph
I DAD1 C, Sig=210.4 Ref=off (E:\Dsta\YSZ\YSZ20210510 2021-05-10 17-18-06\YSZ-0+ E]
mal
i o
3 &
o™ ~N
- o g
400—_ w@
200—
200—
= &
100— s ,\ng
= T N
g o #
5| o
0__/\_/“&
-100— : 1 : : |
10 12 14 min| | |~|
L] | i
# Time Type Area Height Width Area% Symmetry
1 11.317 MM 1706.6 69.4 0.41 9.913 0.83
2 13.622 MM 15510.2 434.5 0.595 90.087 0.693
[ DAD1 A, Sig=254,100 Raf=360,100 (E:\Data\ySZ\YS220210423-2 2021-04-23 23-49- | [~]
mall =
200—
175%
150
125—3
100—f
75=
50—
25
0=
25- T T T T B
10 12 14 18 min| | |~
[o] [ i3
# Time Type Area Height Width Area% Symmetry
1 11.379 MM 5369.4 204.1 0.4385 50.051 0.667
2 13.758 MM 5358.3 148.3 0.6023 49.949 0.6549
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(Rp,E)-1-(1,1°-bis((3-methoxyphenyl)ethynyl)-7,7-dimethyl-6,18-dioxa-2-aza-1(1,4)-

benzenacyclooctadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6r)

DAD1 A, Sig=254,100 Ref=350,100 (E:\Data\YSZ\WWSZ20210424 2021-04-24 09-58-52WY¢ EI

mall - ~ o
= o a- &
e - g e,'&q '\%%6
= 3 &
50—_ \a
40—
20—
20—
10-=
0— >
- L s
-10—
r r T T T =
10 12 14 18 20min| | |~|
L] ]
# Time Type Area Height Width Area% Symmetry
1 11.507 MM 1892.9 55.7 0.5661 50.083 0.723
2 15.926 MM 1886.6 49.2 0.6395 49.917 0.787
DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\YSZ\WSZ20210430 2021-04-30 09-48-5 E]
mal) C s
50— I} h@'
5 o i
= T &
= ‘—¢°
40—_ =
20—
20—
= A
2
- =
10— g
- (D b‘
= o
oz > i
L T
10—
I I I I T >
10 12 14 16 18 min -
K3 I i
# Time Type Area Height Width Area% Symmetry
1 11.423 MM 1415.3 43 0.5484 90.964 0.662
2 15.628 MM 140.6 S, 0.6339 9.036 0.782
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,19-dioxa-2-aza-1(1,4)-benzenacycl

0- nonadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6s)

=
N\/\/\o
= '
Ph
[«]
#
1 4.697 MF 6193.5 813.7 0.1269 50.237 0.622
2 5.085 FM 6135.1 732.3 0.1396 45,763 0.638
DAD1 E, Sig=280,4 Ref=off (E:\Dats\YSZ\YSZ202105608 2021-06-08 23-47-12\YSZ-04 E]
mall -
250—
200—
150—
100—
50—
0- —
s min | |+
[«] | i
#* Time Type Area Height Width Area% Symmeiry
1 4.477 MF 2376.7 263.1 0.1506 85.161 0.58
2 4,852 FM 414.1 44.5 0.1551 14.839 0.707
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Rp,E)-1-(12,1°-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadeca
p

phan-3-en-2-yl)-2-methylpropan-1-one (6t)

CH,
8
Br “
Br o)
Me
Me
DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\YSZ\¥5220201105-1 2020-11-06 04-47-2 | [~]
maAll -
80—
3
= S
.
- T2} Pz v
=] [ B S
€0 X 2. o ,n}é\
7 2 &
— o~
40_
20._.
0_
. : ' ,
-20—
= |} I I S X b |
18 20 22 min -
[« I ]
# Time Type Area Height Width Area% Symmetry
1 18.835 MF 2429.5 60.5 0.6685 49.614 2]
2 21.681 FM 2467.3 53.6 0.7671 50.386 0.869
DAD1 B, Sig=254.4 Ref=off (E:\Data\YSZ\WSZ20201127-1 2020-11-28 04-08-48\WSZ-02-137.D) ZI
[ 123 >
i o5
10—'
Sl
- Qg_*
e = 2
£l 3
—a
1 Nﬁ
ol
=i
ol . _
X T T T T T
18 20 22 24 min L,
[« I »]
# Time Type Area Height Width Area% Symmetry
[ 1 ] 1s.035 [m™MF 498.7 | 11.9 0.7011 | 68.581 | 0
| 2 1 21931 [Ffm 228.5 | 3.8 0.7942 | 31.419 | o0.906 |
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(Rp,E)-(12,15-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap

han-3-en-2-yl)(phenyl)methanone (6u)

CH,
8
Br
Br >:°
Ph
| DADT A Sig=264.100 Ref=360.100 (E\Dats Y SI\YSI20201130.3 2020-11.30 174208y | | =]
AU
- d"ﬁ
280 -
: Ev-"'
300~ q
280 - 5 ‘5’;.0
— a
180 -
100~
°__ v ’ A
3 L1 LS v L2 s
10 12 18 min| | -]
£ J i)
1 9.305 MM 4358.3 309.4 0.2348 50.298 0.775
2 15.345 MM 4306.7 182.1 0.3942 49.702 0.783
[ DADT A . Sig=2054.100 Ref=360.100 (E:'\Data\YSIWWSI20201130-2 20201 1-30 140840 :‘j
mALY _"‘
s <
70— o=
©0
50—
40—
30—
20— Cal
: g &
10— =
0 J\ A
-10— . . i
s ' 10 12 1s 1e min|| <)
L} =]
- Time Type Arca width Arca%o
[T ] seos7 [em | 1163.4 | 87.3 0.2221 | 74.460 | o0.837 |
§:-2:50 14.82 |2 | 399.1 | 17.9 0.37207 | 2s.s40 | 0.8 |
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Methyl 9-(2,5-dibromo-4-pivalamidophenoxy)nonanoate (3a)
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N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)pivalamide (4a)
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N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi

valamide (5a)
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N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-2,2-dimethyl-N-(propa-1,

2-dien-1-yl)butanamide (5b)
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N-(2,5-dibromo-4-((9-ethyl-9-hydroxyundecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi

valamide (5c)
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N-(4-((9-hydroxy-9-methyldecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-di

en-1-yl)pivalamide (5d)
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N-(2,5-bis(cyclopropylethynyl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-

1,2-dien-1-yl)pivalamide (5e)
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N-(2,5-di(hex-1-yn-1-yl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-die

n-1-yl)pivalamide (5f)

+10000

Fa000

FE000

7000
HE000

000
4000

=1

3000

F2000

1000

1000

0501
160
€60
560
960
Lo}
okl
V'l
szl
LEL
el
el
LE'L
BE'L
or'l
zr'l
vl
sl
ar'l
ar'l
05’}
lg'L
sl
bs'l
95’}
a5l
85
Lot
gl
£g'l
sa'l
9e'Z
1672
gee
rrz
5bZ
Lve
9B°E
gee]l
BE'E
6
pe'r
sep |f
€89

ghL
9zt
gL
l9'L
zoid

[

=

¥SZ-03-77. 2 fid

OH

= I
St
40
w_,_E
Rl
ey

L6l
i

=0

e

il
=40

B

1 {ppm}

19000

18000

17000

16000

+15000

14000

+13000

F12000

11000
10000
3000

8000

7000

6000

Q00

5

4000

3000

2000

1000

1000

2000

L22000
> L21000
H20000

GZELL~
FETLL

PeGZL—

LOVEL
PLVE _‘“v

GEE

[AR-T S

06°Z02—

¥SI-03-77. 3. fid

OH

1 (ppm)

73



FE000000
3500000
5000000
4500000
4000000
+3500000
3000000
2500000
2000000
+1500000
1000000
500000

00000

=5

2
=

4000
5
3000

3

25
F2000
15
F1000
a0

5
0
=500

o= B —

OH

—) D
—— =560

N-(2,5-bis(cyclohex-1-en-1-ylethynyl)-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(

propa-1,2-dien-1-yl)pivalamide (5g)
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N-(2,5-dibromo-4-((8-hydroxy-8-methylnonyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)pi

valamide (5h)
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N-(2,5-dibromo-4-((8-ethyl-8-hydroxydecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)piva

lamide (5i
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N-(4-((8-hydroxy-8-methylnonyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-di
en-1-yl)pivalamide (5j)
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N-(2,5-bis(cyclopropylethynyl)-4-((8-hydroxy-8-methylnonyl)oxy)phenyl)-N-(propa-

1,2-dien-1-yl)pivalamide (5k)
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N-(4-((8-hydroxy-8-methylnonyl)oxy)-2,5-bis(p-tolylethynyl)phenyl)-N-(propa-1,2-di

en-1-yl)pivalamide (5I)

500000
000000
500000
3000000
F2500000
2000000
F1500000
1000000
00000

=1

s

F3

000

H

L0
mo.wv
oLy

a6'f
66 qv

L0y
FLL
Sh'L
al'L
Lb'L
9z'L
mm..__.un

LE'L
6E'L
[Aa

[Zd%
69'L
s
zied

565-1-58-4. 1. fid

OH

1 (ppm)

oL Pw‘_
[ATA
SE e
27’9z
9Z'6Z
le'6e
9862
LG'6Z
EE0E
ar -
ob'rr

01697
Eb b
[EL:TR
bl
Vil
8E' P~
susef
te'98
bO'95 -
gi'as”

0L€0L—

Ly

agbhint

GOB

8z0z1~

zesTl—
0E6ZLT

161

£g'lgl

LLLEL

LopeL

PO'GE}

legsty

LzeeL’r

osas”

0FeLl—

coe—

Apr29-2021-sz=1-38g4. 2. £id
Apr28-2021-sg=-1-55R4—c

79

45
4000
135
3000
5
2000
15
+1000
500
+=500

2

OH

f1 {ppm}

fo | 200

210

220

130



N-(4-((10-hydroxy-10-methylundecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1

,2-dien-1-yl)pivalamide (5m)
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N-(4-((10-hydroxy-10-methylundecyl)oxy)-2,5-bis(p-tolylethynyl)phenyl)-N-(propa-1

,2-dien-1-yl)pivalamide (5n)
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N-(4-((10-ethyl-10-hydroxydodecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2

-dien-1-yl)pivalamide (50)
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N-(4-((10-hydroxydecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1,2-dien-1-yl)
piva
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N-(4-((11-hydroxy-11-methyldodecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1

,2-dien-1-yl)pivalamide (5q)
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N-(4-((11-hydroxy-11-methyldodecyl)oxy)-2,5-bis((3-methoxyphenyl)ethynyl)-N-(pr

opa-1,2-dien-1-yl)pivalamide (5r)
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N-(4-((12-hydroxy-12-methyltridecyl)oxy)-2,5-bis(phenylethynyl)phenyl)-N-(propa-1

,2-dien-1-yl)pivalamide (5s)
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N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)isobutyramide
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N-(2,5-dibromo-4-((9-hydroxy-9-methyldecyl)oxy)phenyl)-N-(propa-1,2-dien-1-yl)be

nzamide (5u)
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(Rp,E)-1-(1%,1°-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadeca

p- pan-3-en-2-yl)-2,2-dimethylpropan-1-one (6a)
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(Rp,E)-(1-(1%,1°-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadec

ap- han-3-en-2-yl)-2,2- dimethylbutan-1-one (6b)
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(Rp,E)-1-(1%,1°-dibromo-7,7-diethyl-6,15-dioxa-2-aza-1(1,4)-enzenacyclopentadecap
h- an-3-en-2-yl)-2,2-dimethylpropan-1-one (6c)
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,16-dioxa-2-aza-1(1,4)-benzenacycl

0- hexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6d)
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(Rp,E)-l-(lz,15-bis(cyclopropylethynyl)-?,?-dimethyl-6,16-dioxa—2-aza—1(1,4)-benzen

ac- yclohexadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6e)
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(Rp,E)-1-(1%,1°-di(hex-1-yn-1-yl)-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclo

he-xadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6f)
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(Rp,E)-1-(1%,1°-dibromo-7,7-dimethyl-6,15-dioxa-2-aza-1(1,4)-benzenacyclopentadec

ap- han-3-en-2-yl)-2,2-dimethylpropan-1-one (6h)
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(Ry,E)-1-(1%,1°-dibromo-7,7-diethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap-

han-3-en-2-yl)-2,2-dimethylpropan-1-one (6i
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,15-dioxa-2-aza-1(1,4)-benzenacycl

op- entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6j)

17000

16000

15000

14000

13000

12000

11000

{10000

3000

+6000

(-5000

(4000

1-3000
2000

1000

ge'L
9e'L
9g'L
LEL
LELT
LEL
8e'L
8e’L
prL
'L
'L
Ll
Lyl
Lyl
8r'L
GG'L
BeL
5L
§5'L
dgL
BGL

Ph”

6z
{in

700
01
5 IEE

o kil

R il
85
%ﬁmc
1

#mmw

1 (ppm)

3000

8000

F7000

6000

000
4000
3000
2000
1000

5

19'627
W9z
v5'9Z
60'LZ
60'62
£1'62
€62
zoe!
99'88~
iy

Lle—
05'0L
S5 mh/.
b6 9L
al .__..__.W
Wil

L6'v8-7
60 mm.\w

b2 96—
bLLLL
EE6GLL
E6'8l1
L9EElL
6ZEC)

168z
85 mmrw
19821
LOBZLY,
1g'LEL
82'LEL
LSZEL
80°GEL
LLSEL

FTEGL—

8€'9LL—

YSZ-03-111. 4. fid

0
|

{1 (ppm)

98



99

(Rp,E)-l-(lz,15-bis(cyclopropylethynyl)-?,?-dimethyl-6,15-dioxa—2-aza—1(1,4)-benzen

ac- cyclopentadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6k)
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(Rp,E)-1-(7,7-dimethyl-1%,1°-bis(p-tolylethynyl)-6,15-dioxa-2-aza-1(1,4)-benzenacycl

op-entadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6l)
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycl

oh- eptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6m)
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(Ry,E)-1-(7,7-diethyl-1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacyclo

he- ptadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (60)
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(Sp.E)-1-(1%,1°-bis(phenylethynyl)-6,17-dioxa-2-aza-1(1,4)-benzenacycloheptadecaph

an-3-en-2-yl)-2,2-dimethylpropan-1-one (6p)
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(Rp,E)-1-(7,7-dimethyl-12,15-bis(phenylethynyl)-6,18-dioxa-2-aza-1(1,4)-benzenacyc

lo- octadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6q)
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(Ry,E)-1-(7,7-dimethyl-1%,1°-bis(phenylethynyl)-6,19-dioxa-2-aza-1(1,4)-benzenacycl

0- nonadecaphan-3-en-2-yl)-2,2-dimethylpropan-1-one (6s)
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(Rp,E)-(12,15-dibromo-7,7-dimethyl-6,16-dioxa-2-aza-1(1,4)-benzenacyclohexadecap

han-3-en-2-yl)(phenyl)methanone (6u)
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