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1. General Information

Column chromatography was generally performed on silica gel (300-400 mesh) and reactions were
monitored with thin-layer chromatography (TLC) using 254 nm UV light. NMR characterization data
were collected on bruker ASCENDTM operating at 400 MHz and 600 MHz for 1H NMR, 101 MHz
and 151 MHz for BC{1H} NMR (with complete proton decoupling), and 376 MHz and 565 MHz for
YF{1H} NMR (with complete proton decoupling). IH NMR and *C{1H} NMR: chemical shifts &
were recorded in ppm relative to tetramethylsilane and internally referenced to the residual solvent
signal (for 'H NMR: CDCj; = 7.26 ppm, (CD;)CO = 2.05 ppm; for *C NMR: CDCj; = 77.0 ppm,
(CD3)2CO = 206.3 ppm). Spectra were reported as follows: chemical shift (& ppm), multiplicity (s =
singlet, d = doublet, t = triplet, ¢ = quartet, dd = doublet of doublets, td = triplet of doublets, dt =
doublet of triplets, ddd = doublet of doublet of doublets, m = multiplet, hept = heptet)), coupling
constants (Hz), integration and assignment. High-resolution mass spectra (HRMS) were performed on
Thermo Q-Exactive Focus (FTMS+c ESI) and data were reported as (m/z). Enantiomeric excesses (ee)
were determined by HPLC or supercritical fluid chromatography (SFC) analysis using the
corresponding commercial chiral column as stated in the experimental procedures at 25 °C with PDA
detector. Optical rotations were measured on Rudolph Research Analytic Automatic Polarimeter, and
reported as follows: [a]™p (¢ g/100 mL, in solvent). Infrared spectra (IR) were recorded on Bruker
Tensor II spectrometer with Plantium ATR accessory and the peaks are reported as absorption maxima
(v, cm™). All catalytic reactions were run under air conditions. Tetrahydrofuran (THF) and toluene
were distilled from sodium benzophenone ketyl. 1,1,2,2-TCE, Ethyl acetate (EtOAc), dichloromethane
(DCM), and chloroform (CHCIl;) were distilled over CaH,. Co(BFs),-6H,O was purchased from
Sigma-Aldrich. The N,N'-dioxides,! C4-substituted 1-naphthols,> were prepared according to the

methods reported in the literature were prepared according to the methods reported in the literature.



2. General Procedure for the Synthesis of L;-TQCp
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To a solution of (S)-Boc-tetrahydroisoquinoline-3-carboxylic acid (5.54 g, 20.0 mmol) in DCM (40
mL) was added EtzN (2.43 g, 24.0 mmol), isobutyl carbonochloridate (3.28 g, 24.0 mmol) at 0 °C

under stirring. After 15 min, cyclopropylamine (1.37 g, 24.0 mmol) was added. The reaction was

allowed to warm to room temperature and detected by TLC. After 48 h, the mixture was washed with 1

M KHSOy solution, saturated NaHCOs3 solution, brine, dried over anhydrous Na,SOs. After filtration,

the mixture was concentrated, and the residue was used in the next step without purification.

The residue in CH>Cl, (10 mL) was added TFA (20 mL) at 0 °C. The reaction was allowed to warm to
room temperature and stirred for 1 h. The reaction was diluted with CH>Cl» (20 mL). The pH value of
the mixture was brought into the range of 10-12 by the addition of 2 M NaOH solution at 0 °C. The
aqueous phase was extracted with CH>Cl, (3 x 20 mL). The combined organic phase was washed with
brine, dried over anhydrous Na,SO4 and evaporated in vacuo. The residue was subjected to flash
column chromatography on silica gel and eluted with EtOAc to afford the product C (3.05 g,

14.13mmol) as a white solid.

To a solution of compound C (3.05 g, 14.13 mmol) in CH3CN (8 mL) was added K,COs (5.85 g, 42.4
mmol) and 1,3-dibromopropane (1.43 g, 7.07 mmol). It was kept refluxing for 12 h. Then, K,CO; was
removed by filtration and washed by CH,Cl,. The filtrate was concentrated and was subjected to flash
column chromatography on silica gel and eluted with Pet/EtOAc (1:1 — 1:4, v/v) to give the product D
(3.08 g, 6.53 mmol) as a white solid.

To a solution of compound D (0.94 g, 2.0 mmol) in CH>Cl, (30 mL) was slowly added mixed solid of
m-CPBA (0.862 g, 5 mmol) at —20 °C. The reaction mixture was stirred at —20 °C for 1 h. Then the
reaction was concentrated and was subjected to flash column chromatography on silica gel and eluted
with EtOAc/MeOH (10:1 — 1:2, v/v) to afford L3-TQCp (0.61 g, 1.21 mmol) as a white solid.



3. Typical Procedure for the Synthesis of Substrates
Ph OH

OH / COR
COR R HO/\ PPh3s, DEAD 0 1,1,2,2-TCE OO
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I P
Ph
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To a solution of naphthol (1.0 equiv), propargyl alcohol (1.2 equiv) and PPhs (1.5 equiv) in dry THF
(4.0 mL/mmol of naphthol) at 0 °C, diethyl azodicarboxylate (1.5 equiv) was added dropwise. The
reaction mixture was stirred at room temperature and detected by TLC. After removing the solvent
under vacuo, the residue was subjected to flash column chromatography on silica gel and eluted with
petroleum ether/ethyl acetate (50:1 — 10:1, v/v) to afford the product B.

A round-bottomed flask was charged with product B, followed by the addition of 1,1,2,2-TCE (0.2 M).
The reaction mixture was stirred at 140 °C for 16 h. After removing the solvent under vacuo, the
residue was subjected to flash column chromatography on silica gel and eluted with petroleum
ether/ethyl acetate (50:1 — 10:1, v/v) to give the crude product, then wash with petroleum ether to
afford product C.

o o OH
A~ R NBP, BEA, TBHP CO,Et
+ =
© = 14-dioxane/EtOH = 1/1 OO
90 °C, 16h
R

A round-bottomed flask was charged with ethyl benzoylacetate (10 mmol, 1.92 g, 1.0 equiv), alkyne
(20 mmol, 2.0 equiv), N-bromophthalimide (NBP, 2 mmol, 0.45 g, 0.2 equiv), 2-bromoethylamine
hydrobromide (BEA, 3 mmol, 0.62 g, 0.3 equiv) and 1-butyl hydroperoxide (TBHP, 35 mmol, 3.5
equiv), followed by the addition of 1,4-dioxane (20 ml) and EtOH (20ml). The reaction mixture was
stirred at 90 °C for 16 h. After removing the solvent under vacuo, the residue was subjected to flash
column chromatography on silica gel and eluted with petroleum ether/ethyl acetate (50:1 — 10:1, v/v) to

give the corresponding naphthol products.
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To a solution of naphthol (1.0 equiv), allyl alcohol (1.2 equiv) and PPhs (1.5 equiv) in dry THF (4.0
mL/mmol of naphthol) at 0 °C, diethyl azodicarboxylate (1.5 equiv) was added dropwise. The reaction
mixture was stirred at room temperature and detected by TLC. After removing the solvent under vacuo,
the residue was subjected to flash column chromatography on silica gel and eluted with petroleum
ether/ethyl acetate (50:1 — 10:1, v/v) to afford the product.



4. General Procedure for Preparation of the Racemic Product
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A dry reaction tube was charged with race-L3-PiPr2 (4.8 mg, 10 mol%) and Zn(OTf), (3.6 mg, 10
mol%) followed by the addition of 1,1,2,2-TCE (1.0 mL). The mixture was stirred at 35 °C for 30 min
followed by addition of the substrate A (0.1 mmol). The reaction mixture was stirred at 35 °C and
detected by TLC. The reaction mixture was subjected to column chromatography on silica gel and

eluted with petroleum ether/ethyl acetate (8/1 and 4/1, v/v) to afford the desired racemic products B.

5. Representative Experimental Procedure for Asymmetric Catalytic Reactions
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A dry reaction tube was charged with L3-TQCp (5.0 mg, 10 mol%) and Co(BF4),-6H>O (3.4 mg, 10
mol%) followed by the addition of 1,1,2,2-TCE (1.0 mL). The mixture was stirred at 35 °C for 60 min
followed by addition of the substrate A (0.1 mmol). The reaction mixture was stirred at 10 °C for 48 h.
The reaction mixture was subjected to column chromatography on silica gel and eluted with petroleum
ether/ethyl acetate (8/1 and 4/1, v/v) to afford the corresponding products B.



6. Optimization of Reaction Conditions

Table S1: Screening of metal salts!?,

Ph
=
O L3-PrPr; (10 mol%)
OO CO,Et Metal salts (10 mol%) _
11,2,2-TCE (0.1M)
16h, 35 °C
7
Ph
A1 B1
Entryl® Metal salts Yield [%]™ ee [%]
1 Zn(OTf), 48 9
2 Mg(OTf), 47 39
3 Co(OTf), 45 50
4 Ni(OTf), 31 39
5 Co(BFs),-6H,0 47 56
6 Co(C104), 8H,0 64 40

[a] Unless otherwise noted, all reactions were carried out with A1 (0.05 mmol), Ls-PrPry/metal salts (1:1, 10 mol %) in
1,1,2,2-TCE (0.1 M) at 35 °C for 16 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary
phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

Table S2: Screening of solvents!?,
Ph
J/

o L3-PrPr; (10 mol%)

O O CO,Et Co(BF4),'6H,0 (10 mol%)

Solvents (0.1M)

16h, 35 °C
Ph 7
A1 B1
Entryl® Solvents Yield [%]™ ee [%]©
1 1,1,2,2-TCE 47 56
2 DCM 32 51
3 DCE 41 55
4 CHCI; 50 45
5 EA 18 7
6 Toluene 11 30
7 THF Trace ND
8 CH:;CN 12 13

[a] Unless otherwise noted, all reactions were carried out with Al (0.05 mmol), L3-PrPr,/Co(BF,),-6H,0 (1:1, 10 mol %) in
solvent (0.1 M) at 35 °C for 16 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary phase.
1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane, DCM = Dichloromethane, DCE = 1,2-Dichloroethane, EA = Ethyl acetate, THF =

Tetrahydrofuran, ND = not detected.



Table S3: Screening of ligands(®l.

O Ligand (10 mol%)

OO COEt Co(BF 4)26H,0 (10 mol%)

1,1,2,2-TCE (0.1M)

16h, 35 °C
Z
Ph
A B1
OPge R,
—o " N=<"~.uN O N7 > e} O +
°x o o, ¥° IV SN o TR="S 0NN
N-y” TN R.N\H H—N;R \\N o -0 [
R N~ -N.
R gH HN
L-PiPry: R = 2,6-Pr,CgHs L3-PrPry: R = 2,6-Pr,CgHs L3-RaPry: R = 2,6-PraCeHs

Ligand Yield [%]™

L3-PrPr: 47

L3-PiPr» 56 35
Li-RaPr: 17 37
L3:-TQPh 50 45
Ls-TQCy Decomposed --
L3-TQ'Pr Decomposed -
Ls-TQCp Decomposed --

[a] Unless otherwise noted, all reactions were carried out with A1 (0.05 mmol), ligand/Co(BF4),'6H,O (1:1, 10 mol %) in
1,1,2,2-TCE (0.1 M) at 35 °C for 16 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary
phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

Table S4: Screening of ligands(®l.

Ph
=

o Ligand (10 mol%)

OO COEt Co(BF 4)26H,0 (10 mol%)

1,1,2,2-TCE (0.1M)

4 48h, 10 °C
Ph
Al B1
Entryl® Ligand Yield [%]™ ee [%]©
1 L3-PrPr: <5 63
2 Ls-PiPr2 13 57
3 Ls-RaPr: <5 55
4 Ls-TQPh 73 74
5 L3-TQCy 78 82
6 Ls-TQ'Pr 87 85
7 L3-TQCp 86 92
gldl L3-TQCp 85 88




[a] Unless otherwise noted, all reactions were carried out with A1 (0.05 mmol), ligand/Co(BF4),'6H,O (1:1, 10 mol %) in

1,1,2,2-TCE (0.1 M) at 10 °C for 48 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary

phase. [d] Reaction was performed at 20 °C for 16 h. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

Table S5: Screening of solvents(®],

Ph
=

0 L,-TQCp (10 mol%)
Co(BF4)2'6H,0 (10 mol%)

-

o

Solvent (0.1M)

// 48h, 10 °C
Ph
Al B1
Entryl® Solvents Yield [%]™ ee [%]©
1 1,1,2,2-TCE 86 92
2 DCM 83 69
3 DCE 87 77
4 CHCl3 82 88
5 EA Trace ND
6 Toluene NR --
7 THF NR --
8 CH3CN 60 11

[a] Unless otherwise noted, all reactions were carried out with A1 (0.05 mmol), L3-TQCp/Co(BF4),-6H,0O (1:1, 10 mol %) in

solvent (0.1 M) at 10 °C for 48 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary phase.

1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane, DCM = Dichloromethane, DCE = 1,2-Dichloroethane, EA = Ethyl acetate, THF =

Tetrahydrofuran, ND = not detected, ND = not detected, NR = no reaction.

Table S6: Screening of metal salts®!,
Ph

r

) L3-TQCp (10 mol%)
Metal salts (10 mol%)

o

1,1,2,2-TCE (0.1M)

—
>

48h, 10 °C
=7
Ph
A1 B1

Entryt Metal salts Yield [%]! ee [%]
1 Co(BF4)2:6H,0 86 92
2 Co(Cl04)2-8H,0 82 91
3 Co(OTf)2 83 86
4 CoCl Trace ND
5 Zn(OTf), 89 85
6 Mg(OTf), 90 89
7 Ni(OTH), 91 89

a] Unless otherwise noted, all reactions were carried out with Al (0.05 mmol), L;-TQCp//metal salts (1:1, 10 mol %) in
[a] P

1,1,2,2-TCE (0.1 M) at 10 °C for 48 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary

phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane, ND = not detected.



7. Gram-Scale Synthesis of the Product B1

Ph
>
Ls-TQCp (10 mol%)
0 Co(BF4),6H,0 (10 mol%)
CO,Et -
OO 1,1,2,2-TCE (0.1M)
48h, 10 °C
Z
Ph A1 B1

3.0 mmol 1.25g, 93% yield, 91% ee

An oven dried round-bottom flask (100 mL) was charged with L3-TQCp (153.5 mg, 10 mol%) and
Co(BF4)2-6H,0 (102.0 mg, 10 mol%) followed by the addition of 1,1,2,2-TCE (30.0 mL). The mixture
was stirred at 35 °C for 60 min followed by addition of the substrate A1 (1.338 g, 3 mmol). The
reaction mixture was stirred at 10 °C for 48 h. The reaction mixture was subjected to column
chromatography on silica gel and eluted with petroleum ether/ethyl acetate (8/1 and 4/1, v/v) to afford
the corresponding products B1, in 93% yield (1.247 g) with 91% ee.

8. Synthetic Transformation

CuTc (10 mol%)
+ TsN3

toluene (0.1M), 4h, 35 °C

B46

93% ee 95% yield, 95% ee

To a solution of Copper(I) thiophene-2-carboxylate (2.1 mg, 0.011 mmol) and B5 (40.7 mg, 0.11
mmol) in toluene (1.1 mL) was added p-toluenesulfonyl azide (25.6 mg, 0.13 mmol), and the reaction
was stirred at 35 °C for 4 h. The residue was subjected to flash column chromatography on silica gel
and eluted with Pet/EtOAc (2:1, v/v) to yield the product B46 (59.4 mg, 95% yield, 95% ee).

0.02j ﬁ
2" : /%\
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9. Non-effect Study

Ph

=
L3-TQCp (10 mol%)

0 Co(BF 4),6H,0 (10 mol%)

COLEt -
OO 1,1,2,2-TCE (0.1M)

48h, 10 °C
=Z
Ph A B1
120
g 100 .
— K a
m
5 80 .
E‘ 60 °
5] y=0.9131x + 1.4181
B R2=0.9934
0 L
20 o
T
0
0 20 40 60 80 100 120
ee of Ly-TQCp (%0)
Entry?l Ee of Ls-TQCp [%] Yield [%]™ ee [%]
1 0 86 1
2 10 87 8
3 20 86 20
4 40 84 40
5 60 87 61
6 80 85 71
7 100 86 91

[a] Unless otherwise noted, all reactions were carried out with A1 (0.1 mmol), L3-TQCp/Co(BF,),-6H,O (1:1, 10 mol %) in
1,1,2,2-TCE (0.1 M) at 10 °C for 48 h. [b] Yield of isolated product. [c] Determined by HPLC analysis on a chiral stationary
phase. 1,1,2,2-TCE = 1,1,2,2-Tetrachloroethane.

10. Kinetic Studies

Procedure of react IR experiment for kinetic studies of Al and L3-TQCp/Co(BF4),-6H,O catalyst.
Kinetic analysis was performed using in situ attenuated total reflectance Fouriertransform infrared
(ATR FTIR) spectroscopy to track the generation of the reactant B1 under synthetically relevant
conditions. A Mettler Toledo SW License iC IR 701L instrument was treated as main experiment

equipment. All the kinetic experiments on each plot were performed using a single batch of reagents.

Ph
=
L;-TQCp (10 mol%)
Y Co(BF4),6H,0 (10 mol%)
COLEt -
OO 1,1,2,2-TCE (0.1M), 20 °C
=
P a1 B1

10



First, the infrared absorption spectra of each reactant A1 and product B1 in 1,1,2,2-TCE (1.0 mL) were
collected. The following figure shows the absorption of each participant minus the absorption of
solvent. Peak at 1663 ¢cm ' was identified as the characteristic absorption of product B1. Then
L3-TQCp and Co(BF4),-6H,0 were added to the test tube and dissolved in 1,1,2,2-TCE (3.0 mL), the
mixture was stirred at 35 °C for 60 min. Finally, A1 (dissolved in 1,1,2,2-TCE (2.0 mL)) was added to

the test tube. The reaction mixture was allowed to stir at 20 °C. Reaction progression was monitored by

the increasing absorbance of B1 at 1663 cm .

Al

] N e Bl

1 - 1663 cm™!

] /o
i v W\/\/"V‘

o &

T T T T T T T T | T T T T I T T T T ] T T T

3000 2500 2000 1500 1000
Wavenumber (cm-1)
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Figure S1. Absorption spectra of A1 (0.1 mmol) and B1 (0.1 mmol) in 1,1,2,2-TCE (1.0 mL)
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Figure S2. 3D ATR-FTIR profile of the catalytic asymmetric reaction B1.
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10.1 Dependence of the reaction rate on concentration of L3-TQCp/Co(BF4)2:6H20 catalyst.

Ph
=Z
o L3-TQCP/CO(BF 4);6H;0
0
COLE L-TQCP/Co(BF4)26H20 (1:1) 0.0250 mmol
-
OO 1,1,2,2-TCE (0.1M), 20 °C 88222 mmg:
0.0750 mmol
4
Ph
A1 B1
0.5 mmol

Kinetic profiles of different initial concentration of L3-TQCp/Co(BF4),-6H,0 (from 0.005 M to 0.015
M), The plot of kevs vs L3-TQCp/Co(BFs),-6H>O displayed a liner relationship, which indicates a
first-order kinetic dependence in L3-TQCp/Co(BF4),-6H,0.
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10.2 Dependence of the reaction rate on concentration of Al.

Ph
f

(o) L3-TQCp/Co(BF 4),6H,0

CO,Et (1:1, 0.05 mmol)
O >
1,1,2,2-TCE (5.0 ml), 20 °C
=7
Ph
A1

A1

0.4 mmol
0.5 mmol
0.6 mmol
0.7 mmol

B1

Kinetic profiles of different initial concentration of A1 (from 0.08 M to 0.14 M), The plot of kops vs Al

displayed a liner relationship, which indicates a first-order kinetic dependence in Al.
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11. Unsuccessful substrates

(0] o} O (0] (0] (0]
CO,Et CO,Et CO,Et COEt s COEt CO,Et
SOANCOANOOAN OO IRNOARG D
o]
J g J SN r
Me Br

trace trace trace trace no reaction 30% yield, 5% ee
: / / /
CO,Et COCH3 CONHPh
OO

no reaction 84% yield, 17% ee no reaction no reaction complex

12. X-ray Crystal Data
The structure of product B1 was determined by X-ray chromatography analysis. A single crystal of Bl
was obtained by recrystallization in dichloromethane and petroleum ether at room temperature. The
crystal data and further details are listed in Table S7. CCDC 2289879 (B1) contains the supplementary
crystallographic data for this paper. These data are provided free of charge by The Cambridge
Crystallographic Data Centre.

The colourless crystal in flake-shape, with approximate dimensions of 0.100 x 0.299 x 0.391 mm?, was
selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker D8
Venture Photon II diffractometer at 173(2)K equipped with micro-focus Cu radiation source (K, =
1.54178A). Applied with face-indexed numerical absorption correction, the structure solution was
solved and refinement was processed by SHELXTL (version 6.14) and OLEX 2.3 program package®®®
d. The structure was analyzed by ADDSYM routine implemented in PLATON suite and no higher

symmetry was suggested®.
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Table S7. Crystallographic Data for C3;H2603 (B1).

Formula

Formula mass (amu)

C31H2603 (Bl)
446.52

Space group P212121
a(A) 7.8307(1)
b (A) 15.5594(3)
c(A) 21.1844(4)
o (deg) 90

/3 (deg) 90

y (deg) 90

V(A% 2581.13(8)
VA 4

2 (A) 1.54178

T (K) 173 K
Pealed (g cm™) 1.149

4 (mm™) 0.576
Transmission factors 0.635, 1.000
20 max (deg) 68.274
No. of unique data, including F,> <0 3056

No. of unique data, with F,> > 20(F,?) 2770

No. of variables 237

R(F) for Fy?> > 20(F?) 0.0467
Ry(F?)*® 0.1760
Goodness of fit 1.180

“R(F) = 2||Fo| — |Fel| / X|Fol.
b RW(F2) = [YIW(F? — F22]/ SwFA% w = [63(Fo2) + (Ap)? + Bp], where p = [max(F,%0) + 2F] /
3.

The structure of product B35 was determined by X-ray chromatography analysis. A single crystal of
B35 was obtained by recrystallization in dichloromethane and petroleum ether at room temperature.
The crystal data and further details are listed in Table S§. CCDC 2235350 (B35) contains the
supplementary crystallographic data for this paper. These data are provided free of charge by The
Cambridge Crystallographic Data Centre.

The colourless crystal in block-shape, with approximate dimensions of 0.136 x 0.139 x 0.256 mm?,
was selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker
D8 Venture Photon II diffractometer at 173(2)K equipped with micro-focus Cu radiation source (K, =
1.54178A). Applied with face-indexed numerical absorption correction, the structure solution was
solved and refinement was processed by SHELXTL (version 6.14) and OLEX 2.3 program package®®®
4. The structure was analyzed by ADDSYM routine implemented in PLATON suite and no higher

symmetry was suggested®.
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Table S8. Crystallographic Data for C,cH2403 (B35).

Formula Cy6H2403 (B35)
Formula mass (amu) 384.45
Space group P212121
a(A) 7.9089(2)
b (A) 15.0721(3)
c(A) 17.4446(4)
o (deg) 90

/3 (deg) 90

y (deg) 90

V(A% 2079.46(8)
VA 4

2 (A) 1.54178

T (K) 173 K
Pealed (g cm™) 1.228

4 (mm™) 0.628
Transmission factors 0.820, 1.000
20 max (deg) 79.379
No. of unique data, including F,> <0 4362

No. of unique data, with F> > 20(F,?) 4170

No. of variables 264

R(F) for Fy> > 20(F?) 0.0321
RW(FP)* 0.0775
Goodness of fit 1.060

“ R(F) = 2IFo| = [Fel| / 2IFe.
P RU(F) = [YIW(F? — FA | YwFo"% wt = [6X(F?) + (Ap)? + Bpl, where p = [max(F,%0) + 2F 2] /
3.

References:

2 Sheldrick, G. M. Acta Cryst. 2008, A64, 112—-122.

bSheldrick, G. M. Acta Cryst. 2015, A71, 3-8.

¢Sheldrick, G. M. Acta Cryst. 2015, C71, 3-8.

4Dolomanov, O.V., Bourhis, L.J., Gildea, R.J., Howard, J. A. K., Puschmann, H. J. Appl. Cryst. 2009,
42,339-341.

¢Spek, A. L. J. Appl. Cryst. 2003, 36, 7-13
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13. DFT Calculation of Reaction Mechanism

13.1 Computational Methods

All calculations were performed using Gaussian 09 program package,!') employing the B3LYP-D3
density functional with the 6-31G(d,p) basis set. Geometries were optimized in 1,1,2,2-TCE solvent
and characterized by frequency analysis at 298 K. The self-consistent reaction field (SCRF) method
based on the universal solvation model SMD?! was adopted to evaluate the effect of solvent. Grimme's
DFT-D3 approach for the treatment of London-dispersion interactions were used in structural
optimization. - The intrinsic reaction coordinate (IRC) path was traced to check the energy profiles

connecting each transition state to two associated minima of the proposed mechanism.[!

Ph 2 Ph_ .. H
—\Jd ?__2 1 Ha 23
H H <~ Ph
Eto_ H H H |
e EtO\C—O EtO.
P AT s i W < o
O 2 ~0~=-Zn(OTH), O 2 0---zn(OTH, ’ 2 C
T51-Ph
T - IM2-Ph T52-Ph
TAG(kcal mol?) ! (8.2) \\\ S (7.9)
/ . " 152-Ph
' \\ // /,—
! “IM3-Ph _--"" (6.6)
(5.3)
Ho p3/

. Ph
H EtO._

' H
' — —_
EtoH Ph—= 5 c=Q
IM1-Ph/ p, —== C/=Q \
0.0 a \ O 2 QT
(0.0) 0---zn(0Tf),

Me

3 2
N
EtO!_ H

Ph — a C-'//.'O‘
O 2 0-~-Zn(0Th,

O 2 0-=-Zn(0TN),

Figure S4. Energy profile for the rearrangement reaction of B34 catalyzed by Zn(OTf)..
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Figure S5. Evaluation of energy barrier associated with the formation of ion-pair by C;-O bond relaxed

scan.
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IM1-Me (0.0)

IM2-Me (7.8) ‘ TS2-Me (14.4)

IM3-Me (-3.8)

Figure S6. Optimized geometries of intermediates and transition states. Relative Gibbs free energy in

parenthesis was in kcal mol™'.
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TS2-Ph (6.6) TS2-Ph-a (7.9)

IM4-Me (-3.0)
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Figure S7. Optimized geometries of intermediates and transition states. Relative Gibbs free energy in

parenthesis was in kcal mol-'.

Table S9. The correct electronic energies (Ez), enthalpies (H), and Gibbs free energies (G) for all

stationary points (in Hartree), obtained at the B3LYP-D3/6-31G(d,p) (SMD, CCly) level of theory.

Structures °ZPE °H. °G. E; H G

IM1-Me 0.49251  0.53566  0.41168 -4932.60362  -4932.56046  -4932.68444
TS1-Me 0.48937  0.53259  0.40680 -4932.58151  -4932.53829  -4932.66408
IM2-Me 0.49222  0.53512  0.41248 -4932.59220  -4932.54929  -4932.67193
TS2-Me 0.49032  0.53300 0.41120 -4932.58236  -4932.54057 -4932.66148
IM3-Me 0.49256  0.53544  0.41393 -4932.61181  -4932.56893  -4932.69044
IM1-Ph 0.54639  0.59199  0.46240 -5124.31128  -5124.26568  -5124.39527
TS1-Ph 0.54416  0.58959  0.46076 -5124.29843  -5124.25299  -5124.38182
IM2-Ph 0.54382  0.59016  0.45936 -5124.29773  -5124.25139  -5124.38219
IM3-Ph 0.54378  0.58986  0.46133 -5124.30443  -5124.25834  -5124.38688
TS2-Ph 0.54411 0.58935  0.46291 -5124.30349  -5124.25826  -5124.38469
IM4-Ph 0.54608  0.59161  0.46330 -5124.31734  -5124.27181  -5124.40012
TS1-Me-a  0.54355  0.59344  0.45423 -5124.29333  -5124.24345  -5124.38266

 Zero-point correction energy;
b Thermal correction to enthalpy;

¢ Thermal correction to Gibbs free energy.

References:

[1] Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.;
Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.;
Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.;
Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.;
Vreven, T.; Montgomery, J. A.; Peralta, J. J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers, E.;
Kudin, K. N.; taroverov, V. N.; Keith, T.; Kobayashi, R.; Normand, J.; Raghavachari, K.; Rendell, A.;
Burant, J. C.; Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.; Knox, J. E.;
Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.; Yazyev, O.; Austin,
A.J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.; Zakrzewski, V. G.; Voth,
G. A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.; Farkas, O.; Foresman, J. B.; Ortiz,
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of Density Functional Dispersion Correction (DFT-D) for the 94 Elements H-Pu. J. Chem. Phys. 2010,
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13.2 Cartesian coordinates of all stationary points in this work
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2.37188100
-0.17841600
0.31132700
1.64409700
-1.24258900
3.81095200
3.92391100
4.68318700
5.21663700
4.07594400
5.69467800
4.81335800
6.99287900
5.21925700
3.81620900
7.39303600
7.67573900
6.51107000
4.52341400
8.39734600
6.82912900
-0.22981400
-1.15137400
0.33637800
-0.03525500
0.71252500
0.25143100
-1.11806600
1.79292500
0.48083700
0.40971500
2.06416100
-2.02670000

3.45311600
2.90960200
2.27202100
2.18885700
3.37269300
2.75251800
3.93684900
2.97755300
1.82448100
3.78152100
2.64389900
1.46182900
1.51663100
2.01649000
0.86989100
3.04380400
3.19951600
1.95548200
0.93717600
3.99482500
-0.33753000
-1.43469000
-0.53154000
-2.69467300
-1.27735900
-1.79842400
0.31012900
-2.88006100
-3.52569900
-1.94173900
-3.86344500
0.57853400
-0.23554900
0.70471800
-0.25233700
-1.55698900
0.26735400
-0.38743200
-1.38546500
-2.22035900
-2.05921500
1.89668300
-0.70518700

27

-3.23247500
-3.51486900
-2.51100000
-1.20840100
-1.95506600
-0.90969200
-4.02137400
-4.51578000
-2.70556300
-1.77217700
0.44584000
-0.19323600
1.18503900
1.40850900
-0.53912900
0.75032700
1.82958700
0.30066600
-0.08600900
0.27536700
-0.51963000
-0.44503200
-1.02275100
-0.87161400
-0.05265400
-1.44450300
-1.08127200
-1.37226400
-0.81270600
-1.83225900
-1.70547300
2.19732200
2.01998800
3.38278100
4.43730400
4.25154100
5.35257900
4.41629100
4.23660800
5.09107300
3.33025700
2.39943000
0.29612000



-3.92222700
-4.94088900
-4.69622600
-6.31295300
-3.39642700
-5.01765200
-5.43881600
-4.53189700
-1.26775500
-0.40582700
1.27994100
-0.32018700
1.62166300
2.20638700
-0.65915800
1.28206200
0.64149000
-0.47325100
-0.98160100
-2.38259400
-2.64168800
-2.61108000
1.03011800
-0.98343700
-0.55799200
1.16409600
-3.05138600
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0.50687500
0.34844800
0.24246100
0.28802200
0.55735000
0.44725500
0.59315700
0.31376400
0.12782400
0.67905400
0.49559900
0.19973800
0.24474400
0.35781100
0.04359800
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-0.84186700
0.02541400
-0.61195700
-0.30413100
-0.46961000
-1.90277200
0.08650500
1.43523500
-2.24174200
-3.27409300
-2.49501100
-4.54426200
-2.36973100
-3.22875700
-3.26614400
-1.25924800
5.00057200
4.31516000
3.24123900
2.76469300
2.56672000
1.87904900
5.79289600
4.52493600
3.15820000
4.81546000
3.56573300

-4.24841100
-2.96038800
-1.88252500
-2.08036400
-4.45004700
-3.37543600
-5.09951900
-2.80626500
-0.87350200
-5.45848900
-3.61348800
-0.90815300
-1.11289700
-2.35812800

0.22715600

28

0.53195700
-0.22895800
-1.96300700

0.14559700
-2.30375400
-2.04774000
-2.82491900
-0.29615200
-0.61172900

0.12484300
-0.05778300
-0.58866400
-1.34034500

0.57072900

1.57262600

0.50100500

1.30865100

0.97346500
1.77760000
1.60145900
0.55962100
2.19586000
0.67671300
0.03661100
2.77600100
2.24175300

1.94840100

-3.29271900
-3.81806000
-2.95555800
-1.56187000
-1.91609000
-1.02688600
-3.96135000
-4.89133600
-3.33305100
-1.53446800

0.47197500
-0.69481000

0.75905100

1.26605200
-1.20564400
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-0.69397800
-0.55258300
-1.97734700
-2.94123000
-0.63519500
-4.02616200
-3.83125400
-5.27846300
-4.86838300
-2.86981900
-6.31029600
-5.42970900
-6.10913100
-4.69552900
-7.27380600
-6.91522800
0.17420300
0.67320400
-0.43988600
-0.62673100
-1.57502000
0.35667500
-1.03400600
-1.16132100
-1.75120600
-2.53498000
0.36668500
0.66491800
2.40061700
3.51264900
4.52652900
3.00201100
4.85022100
3.82337800
5.64822200
4.37956600
-0.62864000
-2.04217900
-2.99183600
-2.59677200
-2.80860400
-4.29820400
-2.14412000
-2.57018800

-4.55073200
-4.81202700
-3.88244600
-3.16426100
-5.48573200
-2.24992400
-0.88999700
-2.67303000
0.02263000
-0.55101200
-1.75111800
-3.71952400
-0.40417500
1.06516700
-2.08474900
0.31145500
0.04717000
1.15973300
-0.21673600
0.88865500
0.37949600
1.15484000
1.73277400
-0.48868100
1.17181200
0.10260500
-2.48538400
1.90572700
2.32267600
1.25703200
1.79905300
-0.07553100
3.08932200
1.61619300
1.07172700
1.39400200
3.31895300
3.12193800
2.75278900
4.35887900
3.72371900
2.65738100
1.88588400
1.59314300

29

0.91299200
1.96951200
0.72395300
0.56296600
0.34694700
0.39476300
0.70827700
-0.08796700
0.54229300
1.07660900
-0.25105700
-0.33320100
0.06212000
0.78063900
-0.62515500
-0.07024600
1.68522900
1.45352800
2.81178900
3.76669800
4.82638400
4.16372900
3.20814200
5.34765800
5.56010400
4.38180000
2.34507600
-0.39038800
-1.07828200
-1.10557100
0.36065500
-0.73934500
0.25926200
1.49096900
0.43095000
-2.27203900
-0.39599700
0.17755800
-1.38307200
0.71879500
-2.28050000
-1.10602500
0.97828600
-1.90228500



aajijasiiasiijasfijasfijasias BHO RN G IO RNQ!

~
=

OOOOEOOIOOOOOOEIEIOOOOOOEIEIOOOE
—

1.85999200
3.02194100
3.74029200
4.84061900
5.00381000
4.59652300
1.97653500
3.23133900
3.51065400
1.78724800
5.78271600

2.40257000
3.21165600
3.09098100
2.93176200
3.84877800
2.41354300
1.96962100
-2.85893600
-1.68319800
-0.70097000
-0.85961300
-3.04098400
-2.05023000
-3.63310000
-1.56386800
0.18837800
-3.96450300
-2.20275800
0.11878800
-0.04966400
-1.22157900
1.24726300
-3.47382200
-3.28273400
-4.58717100
-5.45920100
-3.74193600
-6.49211100
-6.16623300
-7.84640900
-7.17496900

-4.26775800
-3.33702300
-2.79968700
-1.79883600
-1.56219900
-0.86223300
-5.19845000
-3.04571400
-3.08627100
-4.54303000
-2.16049900

0.46298100
1.33641000
2.67500600
-0.42885200
0.82178700
3.12930200
0.99225200
0.26500600
-0.51694800
-0.37614200
0.55969200
1.17355700
1.35510700
0.13733300
-1.24194100
-0.99495200
1.73731600
2.27794600
0.68755600
1.56862600
2.37249200
-0.11791900
3.10059700
3.91456700
2.27728900
1.53767900
3.58370500
0.67163700
-0.49527300
0.97314800
-1.33740400

30

0.90056200
0.68565700
1.67571000
1.49740400
0.44427700
2.01215400
0.33384700
-0.34262400
2.70454800
1.95906400
1.92921500

2.29476800
1.40636100
1.39876500
2.62758300
0.69168800
2.12169000
3.14582700
4.38381500
4.45476500
3.50191200
2.44586700
3.36340100
2.36349400
5.13420100
5.25352000
3.52446900
3.31024800
1.27674300
1.42747900
0.36940700
0.32209600
1.52094700
1.11661000
0.40735500
0.63794000
0.23450500
2.06483200
-0.24170900
-0.96003200
-0.00023200
-1.42114500
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-5.12557300
-8.84755700
-8.09996700
-8.51625700
-6.91208000
-9.88889800
-9.29948700
0.88955700
1.57636300
0.92212300
1.75777800
1.62374800
2.78325600
1.40025100
1.96623400
2.24410100
0.58776700
-1.34797600
1.52742200
3.25656400
3.73986000
3.07697800
5.19425800
1.74667200
3.61937300
3.36318000
3.00311300
-0.20410400
-0.87616800
-2.06150100
-1.71781300
-2.67756500
-2.98175000
0.08258500
-1.39625000
3.74321400
3.33920600
4.73120500
3.89227100
2.57814000
5.28122400
5.07712000
4.86354500
3.56569900

-0.72977500
0.12453700
1.87225000

-1.03182700

-2.23498500
0.36637800

-1.69161400

1.59966600
0.62926300
2.74240100
2.82615300
4.23478600
2.58733700
2.07038700
4.96121500
4.33860400
4.45851000
3.04202200
-1.13816700
-1.90939200
-2.90219500
-4.50205700
-3.01737100

-4.40777500

-4.74794900

-5.50584000

-2.68825700

-1.96759200

-2.28316700

-0.84001100

-3.47316400

-0.61201100

-1.09997000
-2.09996600
0.27447300

3.61797500
4.96477400
3.23078300
5.89500700
5.27909900
4.15963000
2.20264700
5.49442500
6.93015600

31

-1.15017000
-0.46607600
0.55253900
-1.17695500
-1.97303500
-0.27426600
-1.53841300
-0.76884100
-1.14971400
-1.41048600
-2.61654400
-3.14544300
-2.32883800
-3.32085400
-2.40459400
-4.04079100
-3.41604100
-0.52056500
-0.25177200
-0.48027800
0.60100400
-0.08916100
0.62582700
-0.22214900
-1.28234000
0.74290100
1.85990300
-0.15520600
-1.50330600
-1.64497400
-1.45011100
-0.48016800
-2.57896100
-2.60590300
-2.00197500
0.48280200
0.50358700
-0.44375300
-0.37541200
1.21297400
-1.32260400
-0.47445300
-1.29455300
-0.34248300
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6.04318800
5.29743100

2.25916600
2.50696100
1.60266900
2.92620200
3.35140000
0.79787200
1.45974800
-2.92819000
-1.73495600
-0.88910000
-1.20114500
-3.25688100
-2.40304300
-3.60079800
-1.48864900
0.01888300
-4.19150900
-2.70810800
-0.31424800
-0.63613700
-1.83920100
0.76896000
-4.06315700
-3.98627100
-5.01500400
-5.60413500
-4.39456400
-6.15096600
-5.26209900
-7.53155300
-5.74613400
-4.19816300
-8.00741100
-8.21890900
-7.11990500
-5.04612000
-9.07514200
-7.49709600
0.14065200
1.10167500

3.84333000
6.21553600

1.36825100
2.16796700
3.16980000
0.56257700
1.92204400
3.37148900
1.60695000
0.80609600
0.06138900
0.01612300
0.72419200
1.50166100
1.49070200
0.82715500
-0.48917400
-0.57512900
2.04850500
2.20365300
0.62690400
1.37036400
2.13576800
-0.09055200
2.87115200
3.61502500
1.82008000
0.81530400
3.41445600
-0.43188700
-1.42872900
-0.69789900
-2.66158600
-1.22104700
-1.93572700
0.06689100
-2.91891900
-3.41709200
-2.13438000
-3.88161400
1.24536500
0.47583100

32

-2.02867700
-1.98065100

2.48013300
1.38414300
1.03975200
2.76134900
0.74891000
1.74325500
3.17343100
4.68240800
4.75068800
3.65960500
2.47616000
3.53413100
2.40433200
5.53462800
5.65315000
3.68256000
3.49571600
1.19026200
1.33395800
0.16847800
0.13460900
1.48168500
0.98612100
0.18411200
0.61082200
0.27160900
1.87798200
-0.16129200
-0.61320900
-0.14676600
-1.03885100
-0.62344900
-0.57586700
0.20073400
-1.02122200
-1.38172100
-0.56156300
-1.35345300
-1.06836900
-1.26080800



-0.26190700
0.37386500
-0.34139100
1.43350100
0.28640400
-0.24964400
0.10246500
-1.40273000
-2.08985100
1.65848400
3.57361000
4.48293000
5.62028400
5.32115300
4.90894500
6.29929800
6.48413600
3.73377000
0.91804600
0.08536600
-1.62184300
0.03812800
-1.95078800
-2.53059500
0.34201900
-1.66562900
1.63075000
0.61178100
2.60911900
0.57844900
-0.15145400
2.57049900
3.39051000
1.55854800
-0.20602100
3.32597400
1.53597500
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3.51394400
2.27258200
1.30116500
1.54089300
3.77243100
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2.03891100
1.86223900
2.78512100
2.10698900
0.80905100
3.82744400
2.68567000
2.53027100
2.64190300
-0.96212300
-0.75223100
-0.96479300
-2.29593900
0.20664300
-3.36885400
-1.84814900
-2.63632800
-1.56396900
-2.72327500
-3.06418700
-2.60830900
-4.50122100
-3.28434600
-2.85807900
-2.13424500
-1.28728100
3.99570900
4.96255800
3.84977500
5.76540700
5.06456800
4.65680400
3.10482700
5.61486600
6.50555400
4.54235600
6.24275600

-0.01928500
-0.64863600
-0.58607600
0.10641500
0.66210400

33

-2.04803000
-3.35334200
-4.31334800
-3.25145100
-3.63212400
-3.99508500
-5.30866400
-4.38359400
-0.78956800
-0.02530500
-0.29042600
0.92374700
0.29192800
1.20170200
-0.06135200
-0.76828500
1.25373800
2.04484700
-0.30405900
-1.54995300
-0.95037400
-1.80505700
0.15070000
-1.90304800
-2.65773400
-0.66786400
-0.13580700
-0.30473700
-1.14878300
-1.43703900
0.46139800
-2.27707800
-1.04984800
-2.42405500
-1.55688900
-3.04772100
-3.30960400

-4.09206200
-4.29558200
-3.31246500
-2.10629900
-2.91541500
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2.79712800
4.27968700
2.07920000
0.34166500
4.74363000
3.02865200
0.48482200
0.75093000
2.03502400
-0.64036300
4.36038500
4.26635200
5.46703400
6.35405700
4.59509100
7.37699800
7.20793900
8.56255400
8.20122900
6.29499600
9.55048500
8.69601400
9.37431600
8.06027700
10.46041900
10.14666500
-0.23865100
-1.42311800
0.20682300
-0.70390600
0.05505700
-1.59060000
-1.01162200
0.36046300
-0.58811700
0.94725100
2.21066300
-2.15990900
-3.93000500
-4.48033300
-5.92609700
-5.00253900
-5.51931400
-6.86333600

0.74715600
-0.07216900
-1.18694800
-1.07325900

1.12018100

1.45139500

0.16830800

0.90367000

1.49456800
-0.39511100

2.13445300

2.73674900

1.18592400

0.36429200

2.84095500
-0.62965400
-1.87242900
-0.38516700
-2.84482000
-2.06157500
-1.36409000

0.57134000
-2.59464500
-3.80027400
-1.16560900
-3.35560500

0.98542400

0.61231500

1.54356200

1.54243100

2.15451600

2.12099700

0.51010400

3.17942200

2.17623100

1.56850100

2.00951400

-0.72015000

0.35330200

-0.18530000
-1.23013300
0.82535700
-2.13510800
-0.45426500

34

-1.89280500
-4.86038700
-5.21823900
-3.44262300
-2.77045400
-0.65354700
-1.10354500
0.08764100
0.28572400
-1.39424500
-0.37485700
0.53590300
-0.22443400
-0.13481100
-1.18388400
-0.04470200
-0.68649400
0.67426900
-0.60300500
-1.24234600
0.75142100
1.16956500
0.11379000
-1.09977700
1.31021700
0.17597100
1.16307900
1.09223800
2.27817600
3.42510400
4.57995800
3.15713400
3.60911400
4.34847600
5.46506500
4.81884800
1.22228200
-0.20040600
-0.25829200
-1.56831400
-1.03681700
-2.48979900
-0.14630100
-0.48476000
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-6.44043500
-3.46639700
-2.30638400
-1.94800700
-0.09939200
-2.44399600
0.22148800
0.43389600
-2.13320600
0.44448800
-1.62872000
-1.76728300
-0.66251200
-2.47020600
-2.73078000
0.26549400
-0.68271200
-0.66109100
0.51720600
-1.77290800
0.57829900
1.37345000
-1.70235800
-2.67349000
-0.53093900
1.48331500
-2.55546000
-0.48414100

1.82495400
0.53256700
-0.36772000
-1.71438700
2.53169700
0.22934800
-0.01167600
2.14898100
-2.48474200
-2.30249400
-3.79259900
-4.36089000
-3.61336500
-2.03252400

-1.85334800
-1.14773200
-2.47624400
-2.79249500
-2.97817400
-4.10407700
-3.95250200
-3.25038200
-1.64068000
-1.82543100
1.55401000
2.36129600
3.05176300
1.00748900
2.40180700
3.01146500
1.47011600
3.88767000
4.60908300
3.97843300
5.40088400
4.53490000
4.77183700
3.41007700
5.48391200
5.95322400
4.83424900
6.10251700

4.73945400
4.55337100
3.80577800
3.45536800
5.30254000
4.91222800
3.51057600
4.43928600
2.80795300
3.67608200
2.43074700
2.67595900
3.29377100
2.61338700

35

-2.10014100
-2.09610100
0.59792200
2.05590600
1.91607200
2.46705200
1.06141600
3.11121300
2.94889400
1.46484700
-2.82614700
-1.73230500
-1.20383800
-3.23434600
-1.23657200
-1.76874000
-3.35142100
-0.04084800
0.27377800
0.83430200
1.41165800
-0.38971400
1.96996200
0.63389100
2.26103300
1.64285900
2.63762800
3.15215200

1.10138400
0.69111100
1.47142300
1.16708400
0.50268300
-0.28697100
2.45708000
2.09224100
2.16958900
-0.10572800
1.92142500
0.66467600
-0.34471700
3.13752900
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-4.37041200
-5.37070400
-4.05305600
-1.71983100
2.56114300
1.24151000
0.53613600
1.12458400
3.15778400
2.45507500
3.12348200
0.78186500
-0.47444900
4.18198500
3.02067700
0.35410700
0.97093300
2.29037600
-0.82898100
4.49340300
4.60595300
5.22662600
5.62606700
4.88957000
5.94694500
4.90635500
7.25080000
5.16540600
3.90246000
7.50168100
8.05511500
6.46467300
4.34986700
8.51119200
6.66818200
0.27578900
-0.81820900
0.90389500
0.39202700
0.76423900
0.87103300
-0.68887600
1.84057000
0.49843200

1.92312300
2.34204900
3.44435200
4.12751800
3.54152100
3.12016800
2.48475900
2.27299400
3.33923600
2.71229100
4.02399600
3.27909800
2.12805100
3.66117600
2.51400000
1.57267000
1.38241600
1.82601700
1.19548200
2.78076700
3.07289200
1.53687100
0.40626200
3.61215200
-0.97396400
-1.91807700
-1.41836900
-3.27469800
-1.57103600
-2.77965900
-0.69498000
-3.70949600
-3.98577400
-3.11613600
-4.76845000
0.66335900
0.07648100
0.69323600
-0.15604400
-1.60963500
0.26104200
-0.01826400
-1.71232400
-2.18370400

36

2.68580700
0.45766500
-1.32467400
-0.90057900
-3.55000100
-3.78426900
-2.77723000
-1.51398400
-2.31569400
-1.26333300
-4.34379400
-4.75447900
-2.93930500
-2.16817100
0.05578000
-0.49055400
0.79765900
1.00766200
-0.78825500
0.35176400
1.40320900
0.09943000
-0.08496000
-0.23841800
-0.26966300
-0.15789100
-0.55140900
-0.32410300
0.05572700
-0.71469000
-0.64006100
-0.60058300
-0.23719100
-0.93218300
-0.72925200
1.86779300
1.76227700
3.03705600
4.11718300
3.89426600
5.00467800
4.18899500
3.72795800
4.78807700



N T =

MTOoOTMTMOA®OOT™WTWTWOA®O

-
wn
W
-
=

o@Dz T oD OO0 DT T OO0

0.22447700
2.75157100
-1.71726200
-3.60414700
-4.55041400
-4.85411700
-5.85637600
-3.70367000
-5.39042000
-5.69735500
-3.85027900
-0.92370900
-0.55006200
1.28932500
-0.67941800
1.90000200
1.82966500
-1.07318700
1.53147800

2.08277000
0.77669400
-0.28803200
-1.62664900
2.86623900
0.64608900
-0.10452700
2.24080600
-2.53544600
-2.03976400
-3.80479100
-4.19577200
-3.31235700
-2.22351400
-4.47996700
-5.17426100
-3.61665100
-1.35907100
2.65615400
1.37018500
0.65338500
1.20395600
3.20930500

-2.03299000
1.61774600
-0.32203800
-0.44425200
-0.47749800
-2.30943100
0.11251000
-2.94505800
-2.78916600
-2.53266500
-0.07240200
-1.86390600
-3.11044200
-2.84535000
-4.34805000
-2.85628800
-3.79532200
-3.05082000
-1.64684600

4.35950900
4.45776900
3.81970700
3.66251600
4.98037800
4.92670700
3.36628200
4.04806300
2.86338700
4.18970700
2.59427100
3.12411500
3.92627300
2.43562300
1.94522900
2.87974800
4.32681300
4.79552100
3.64847600
3.17508400
2.47839800
2.25276800
3.44055000

37

3.04599500
1.96604100
0.02750300
0.38522100
-0.82638900
-0.99162600
-0.52050800
-1.23390600
0.13459400
-2.00605100
-2.05574600
-0.87991200
-0.07582500
0.10929600
-0.84018200
-1.07833600
0.88235500
1.29861200
0.69253200

1.37119200
0.86682600
1.46918300
0.95404800
0.94948000
-0.10301300
2.44197700
2.39910100
1.68333000
-0.29129000
1.18660600
-0.04574400
-0.77749900
2.63195100
1.73115300
-0.44304500
-1.73929200
-0.87950900
-3.24274200
-3.54432300
-2.58565700
-1.30946500
-1.98655100
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2.49567200
3.22805600
0.94281700
-0.33626100
4.20689000
3.00181600
0.42295900
1.02699900
2.29988800
-0.73253300
4.48721200
4.60877100
5.18301600
5.55445900
4.90091100
5.86445800
4.80609400
7.18185900
5.06266100
3.79108600
7.42904200
7.99927300
6.37467800
4.23529000
8.44874700
6.57459400
0.32338600
-0.77837900
0.95845400
0.42685700
0.75796300
0.92211900
-0.64905500
1.83111800
0.47551100
0.20610200
2.75652900
-1.70709700
-3.56762900
-4.56207600
-5.01867300
-5.80005300
-3.92615800
-5.57034300

2.74747000
4.17955100
3.34410000
2.09006100
3.81140900
2.56936000
1.48390300
1.21790100
1.70036600
1.09061100
2.76171700
2.95298800
1.52941200
0.41657500
3.63516000
-0.93214500
-1.85634600
-1.36221600
-3.18064600
-1.52374000
-2.69048500
-0.65303300
-3.60132100
-3.87834200
-3.01594000
-4.63492800
0.42831500
-0.12908100
0.36146700
-0.54157100
-1.98655200
-0.19512100
-0.37580000
-2.10862400
-2.61043300
-2.33735400
1.44525500
-0.41282400
-0.48641400
-0.33735200
-2.11900400
0.33088500
-2.81974200
-2.64633600

38

-0.99132400
-3.99764100
-4.52740000
-2.79570300
-1.78312000
0.36891500
-0.33806500
0.95250300
1.22520900
-0.68043400
0.68035000
1.75385800
0.30272000
-0.00592500
0.16774400
-0.36242300
-0.47454700
-0.60142100
-0.81558600
-0.29027400
-0.94312800
-0.51812300
-1.05010000
-0.89663000
-1.12708500
-1.31651500
1.97363900
1.82629100
3.13330100
4.16179100
3.84162300
5.07019300
4.24727600
3.66774700
4.69596500
2.96840100
2.17466800
0.08167800
0.57192700
-0.59154300
-0.89448700
-0.18373300
-1.21591100
0.20216700
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-5.89576600
-3.86947600
-1.00175300
-0.63203300
1.21354100
-0.79182600
1.80733500
1.75115700
-1.12936600
1.48048300

1.15389100
0.10328400
-0.45740400
-1.89289000
1.55530300
-0.34585600
-0.07444300
1.62900700
-2.54510900
-2.63170800
-3.89023000
-4.60558200
-3.97534700
-1.98351500
-4.37835200
-5.64207100
-4.52636000
-2.15446100
3.18619400
1.91382200
0.97420200
1.28421200
3.50982600
2.56707300
3.93353800
1.67029000
-0.00973200
4.50979700
2.87398200
0.29013700
0.56224300
1.93435800

-2.19041800
0.10969000
-1.93003200

-3.22207700
-2.98936000
-4.41523500
-2.96324100
-3.97242900
-3.22625400
-1.81522200

5.25696100
4.45912900
3.57766800
3.24896000
5.90413300
4.44108300
3.79335600
5.30357500
3.05186700
3.08761400
2.70528100
2.53092700
2.72868000
3.17203100
2.55379000
2.21485300
2.56939500
3.21251500
2.40676600
1.95338500
1.67174500
1.85918600
2.58756000
2.33123300
2.61076800
1.81294600
1.29822900
2.91303100
2.49686200
1.49277800
1.84661100
2.22448100

39

-1.90213200
-1.81214600
-0.92788000

-0.19536000
-0.02693900
-1.02157300
-1.22520900
0.70148300
1.18925200
0.59444200

0.00977400
-0.22518700
0.80288900
0.79865900
-0.76392000
-1.21342400
1.79893300
0.98541500
2.03245100
-0.38976300
2.07899400
0.89161100
-0.33847400
2.95501400
3.03658200
0.91653300
-1.25816300
-1.35375600
-3.70636500
-4.08266500
-3.10490100
-1.74420900
-2.36703000
-1.35528900
-4.46724700
-5.13067400
-3.36487700
-2.10752300
0.06416100
-0.74339600
0.66596000
0.99731900
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-0.79127900
4.29199500
4.27234700
5.12481700
5.64278500
4.70194200
6.09296200
5.14298700
7.42910800
5.52003600
4.11793100
7.79964600
8.16417900
6.85016300
4.77154800
8.83340800
7.14562400

-0.15407500

-1.08315000
0.26698400

-0.29831400
0.37326000

-0.09144800

-1.37671200
1.45784800
0.00246600
0.14248000
2.17822400

-1.83422800

-3.69825700

-4.47340200
-4.86623300
-5.75710600
-3.74061800
-5.68957900
-5.45646200
-3.46538200
-0.90491300
-0.25765000
1.48686100

-0.14319100
2.02973200
2.24978600

-0.74370600

0.96537700
2.83874300
3.18282300
1.63939700
0.54860900
3.66863600
-0.80270400
-1.82965500
-1.13975200
-3.16333400
-1.56048600
-2.47918800
-0.35168400
-3.49187700
-3.93973400
-2.73418500
-4.53306500
1.06054900
0.27200600
1.33102400
0.54666200
-0.80962600
1.16873300
0.46604900
-0.69996900
-1.33486400
-1.41940200
2.31345600
-0.45423400
-0.74902300
-0.68242700
-2.46794700
0.01386000
-3.18458800
-2.94569000
-2.56046500
-0.28671400
-2.06924300
-3.04937800
-2.38773800
-4.39856700
-2.38922000
-3.12678100
-2.86453400
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-1.11336100
0.50650600
1.54701600
0.38942500
0.27800700

-0.08104800

0.16825000
0.33526900
-0.10913500
0.22124200
0.55542300

-0.21816800

-0.23843500

-0.05583000

0.34583600

-0.43263200

-0.14553000
1.71808300
1.52334200
2.94023500

4.04948200
4.13237900
4.92164200
3.90150000
4.22590100
5.01852500
3.25661900
2.04885500
-0.20436800
0.63299400
-0.67070000
-1.03492400
-0.64789700
-1.04202900
-0.09868500
-2.22968000
-1.71320000
-0.77554500
0.20527600
0.23435200
-0.34227200
-0.98396900
1.05185500
1.57970500
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1.49991600

-0.30697600
0.16231500
0.34920300
0.07049500

-0.58488200

-0.40526300

-0.45658200
0.37750600
0.71060900

-0.94079500

-0.68975000
0.26929700

-0.03765100

-0.48962100
0.72351800
0.31925100
0.03576200
1.69744300
2.77880300
0.18477400
4.02796300
4.06307800
5.22522200
5.27036400
3.14945600
6.42859900
5.20025000
6.45478300
5.27491000
7.34804900
7.39496500
0.15019900
0.03936400
0.44851900
0.73524800
1.19527000

-0.17944500
1.50261500
0.41699700
1.43054800
2.09624100

-1.11354400

4.18126100
2.95745000
1.89974400
2.05329600

4.33899000

3.28244400
5.01656300
2.83754000
0.94111800
5.29940400

3.47666600
0.90265500
1.05594500

2.23638700

-0.16384600

4.54229600
4.74097900
4.07280100
3.52996600
5.48099300
2.84126300
1.44455000
3.53101000
0.75762300
0.89839400
2.83432600
4.60689800
1.44892900

-0.31637100
3.37405500
0.90943200

-0.08435200

-1.28001600
0.28362800

-0.78851300

-0.11394700

-1.37196100

-1.42593400
0.53687900

-0.87991200
0.47937400

41

0.69721800

-3.41540800
-3.90745300
-3.03347000
-1.66121600
-2.06037800
-1.16089300
-4.09266800
-4.96401100
-3.38606500
-1.70236000
0.31740400
-0.78144200
0.64791700
1.12062700
-1.26205800
0.91117000
1.95246000
0.83805900
0.75627700
0.36300500
0.67380600
0.85410300
0.40460200
0.77066900
1.05929900
0.32257500
0.26298800
0.50405200
0.90999200
0.11520900
0.43657100
1.58363500
1.28010300
2.80778400
3.77601200
5.04676800
3.91027200
3.33065600
5.45583700
5.79180100
4.86780400



N =

T T D O ooz o000z TTOo00mo™m™ToOO»w oo™ ™mOoOOwn o

-0.71224200
0.33174800
-1.25411100
-2.55971100
-3.27064400
-2.28242500
-3.56034900
-2.36672000
-4.37721400
-3.50180500
1.78341800
3.09090500
4.15309900
3.72019900
4.18029600
5.40407700
2.96117800
3.65756800
-2.15265800
-3.19058800
-4.13148800
-2.28000300
-3.14229600
-4.15505900
-2.25716500
-5.17175700
-5.17449200
-6.20380600
-6.17693400
-4.36730900
-7.21126400
-6.21385300
-7.20211600
-6.13728400
-7.99915900
-7.97922600

2.32395600
-1.96212300
-2.59085200

-1.81622100
-2.83627700
-0.49543800
-4.06553000
-2.92639700
-2.26668000
-1.90812400
-3.19926600
-2.85141100
-2.34949500
-4.02924800
-3.31815400
-2.10766800
-1.62709500
-1.23544100

3.97966000

2.97233400

2.49811700

4.91703800

2.62709900

2.88711900

4.22506600

1.50463000

0.73155800

1.29836100
-0.20480500

0.82793800

0.36379000

1.88016700
-0.39112000
-0.80969500

0.22296900
-1.12768800

42

2.18042900
-0.55894000
-1.45412200

-1.19034000
0.19872300
-0.59647700

-0.23392800
1.18829200
0.67865800
-2.30293800
-0.43723100

0.29648600
-1.15051000

0.88578200
-2.06813100
-0.73639400

1.10858300
-1.70597000

0.56456100

0.15763200

0.98786800

0.00948700
-0.87249500

2.00730400

1.62746500

0.68434000
-0.49209000

1.61697600
-0.72533900
-1.20766300

1.38094800

2.53569500

0.20714800
-1.62570100

2.11547500

0.02491600



14. Spectral Characterization Data for the Substrates
Ethyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A1)
White solid, Mp: 109-111 °C, 75% yield.
'H NMR (400 MHz, Chloroform-d) & 8.40 (dd, J = 8.4, 1.4 Hz, 1H), 8.13 (d, J =
8.4 Hz, 2H), 7.69 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.61 (ddd, J = 8.1, 6.9, 1.3 Hz,
o 1H), 7.50 — 7.44 (m, 4H), 7.36 (td, J= 7.1, 6.1, 1.3 Hz, 2H), 7.30 (dq, J = 6.3, 3.0
co.et Hz, 4H), 6.82 (d, J = 15.8 Hz, 1H), 6.61 (dt, J = 16.0, 6.1 Hz, 1H), 4.84 (dd, J =
OO 6.1, 1.4 Hz, 2H), 4.45 (q, J="7.1 Hz, 2H), 4.19 (s, 2H), 1.44 (t, /= 7.2 Hz, 3H).
Z BC{'H} NMR (101 MHz, Chloroform-d) & 166.2 , 156.2 , 136.5, 134.6 , 133.1,
O 131.6,129.2,128.6,128.5,128.2,127.9,126.6,126.5,126.4,124.8,124.5,
123.8,123.5,119.5,86.8,83.7,76.6,61.2,23.5,144.
HRMS (ESI) Calculated for C31H2603 ([M]+Na*) = 469.1774, Found 469.1781.
IR (neat) 2980, 1718, 1620, 1599, 1571, 1491, 1446, 1416, 1393, 1355, 1305, 1274, 1224, 1204, 1152,
1082, 1022, 961, 802, 754, 690, 639, 556, 529, 495, 432 cm’.

Methyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A2)
Colorless oil, 48% yield.
'H NMR (400 MHz, Chloroform-d) & 8.44 — 8.39 (m, 1H), 8.14 (dt, J = 8.5, 0.9
Hz, 1H), 8.11 (s, 1H), 7.70 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.64 — 7.59 (m, 1H),
o 7.49 — 7.44 (m, 4H), 7.38 — 7.34 (m, 2H), 7.33 — 7.27 (m, 4H), 6.83 (d, J=15.8
come Hz, 1H), 6.62 (dt, J=15.9, 6.1 Hz, 1H), 4.84 (dd, J = 6.1, 1.4 Hz, 2H), 4.19 (s,
OO 2H), 3.99 (s, 3H).

> BC{'H} NMR (101 MHz, Chloroform-d) & 166.6 , 156.3 , 136.5, 134.6 , 133.3 ,

O 131.6, 129.2 , 128.6 , 128.6 , 128.5, 128.2 , 127.9 , 127.9 , 126.6 , 126.5 ,
126.4,124.7,124.5,123.8,123.5,119.1,86.8,83.6,76.7,52.3,23.5.

HRMS (ESI) Calculated for C30H2403 ([M]+Na*) = 455.1618, Found 455.1620.
IR (neat) 3026, 2948, 1722, 1620, 1600, 1571, 1492, 1436, 1388, 1359, 1307, 1276, 1229, 1208, 1153,
1084, 1027, 965, 692, 529, 495 cm’!,

Isopropyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A3)
White solid, Mp: 77-80 °C, 63% yield.
'H NMR (400 MHz, Chloroform-d) & 8.39 (d, J = 8.4 Hz, 1H), 8.14 — 8.08 (m,
_ 2H), 7.68 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H),
o 7.46 (dt,J=5.9, 2.3 Hz, 4H), 7.37 — 7.33 (m, 2H), 7.29 (p, J = 3.8, 3.1 Hz, 4H),
CoPr 6.83 (d, J=15.9 Hz, 1H), 6.61 (dt,J=15.9, 6.0 Hz, 1H), 5.35 (hept, J = 6.1 Hz,
OO 1H), 4.84 (dd, J= 6.0, 1.5 Hz, 2H), 4.19 (s, 2H), 1.42 (d, J= 6.2 Hz, 6H).
= 13C NMR (101 MHz, Chloroform-d) 8 165.7 , 156.0 , 136.6 , 134.5 , 133.0 ,
O 131.6,129.2,128.6,128.5,128.4,128.2,127.9,127.9,126.6,126.5, 126.4,
124.9,124.5,123.8,123.5,119.9,86.8,83.7,76.5,68.6,23.5,22.0.
HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1948.
IR (neat) 3027, 2979, 2934, 1715, 1620, 1600, 1572, 1492, 1448, 1416, 1388, 1362, 1306, 1275, 1227,
1206, 1154, 1107, 1082, 1027, 963, 835, 691, 529, 496, 425 cm’".

43



Phenyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A4)
White solid, Mp: 96-99 °C, 60% yield.
'"H NMR (600 MHz, Chloroform-d) & 8.46 (t, J = 6.5 Hz, 1H), 8.32 (q, J= 3.0 Hz,
_ 1H), 8.18 (d, J = 8.3 Hz, 1H), 7.74 (t, J= 7.6 Hz, 1H), 7.67 (d, J= 7.6 Hz, 1H),
o 7.46 (h, J=3.2 Hz, 4H), 7.42 (t, /= 5.8 Hz, 2H), 7.39 — 7.27 (m, 9H), 6.81 (dd, J
coPh =15.9,4.6 Hz, 1H), 6.67 — 6.60 (m, 1H), 4.93 (d, J= 5.4 Hz, 2H), 4.24 (s, 2H).
OO BC{'H} NMR (151 MHz, Chloroform-d) § 164.3 , 157.4 ,150.9 , 136.4 , 135.0,
= 133.6,131.6,129.5,129.0, 128.8,128.5, 128.2,127.9,126.7,126.6 , 126.5 ,
O 125.9,124.7,124.6,123.9,123.4,121.8,118.4,86.7,83.9,77.0,23.6.
HRMS (ESI) Calculated for C3sHx03 ([M]+Na*) = 517.1774, Found 517.1780.
IR (neat) 3059, 1738, 1620, 1595, 1571, 1491, 1452, 1415, 1388, 1358, 1306, 1274, 1191, 1160, 1140,
1069, 1025, 961, 897, 837, 756, 735, 689, 528, 499, 434 cm’.

Ethyl 1-(cinnamyloxy)-4-(prop-2-yn-1-yl)-2-naphthoate (AS)
White solid, Mp: 81-84 °C, 82% yield.
'H NMR (400 MHz, Chloroform-d) & 8.39 (dd, J = 8.3, 1.3 Hz, 1H), 8.04 (dt, J =
_ 8.6, 0.9 Hz, 1H), 8.02 (s, 1H), 7.68 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J =
8.1, 6.8, 1.2 Hz, 1H), 7.48 — 7.44 (m, 2H), 7.38 — 7.33 (m, 2H), 7.31 — 7.26 (m, 1H),
coet  6.81(d,J=15.9 Hz, 1H), 6.60 (dt, J=15.9, 6.1 Hz, 1H), 4.82 (dd, /= 6.1, 1.4 Hz,
OO 2H), 4.45 (q,J=7.1 Hz, 2H), 3.97 (dd, /= 2.7, 0.9 Hz, 2H), 2.28 (t, J = 2.7 Hz, 1 H),
1.44 (t,J=7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 166.2 , 156.2 , 136.5 , 134.4 ,133.1, 128.6,
128.6,127.9,127.8 , 126.6 , 126.5, 124.8 , 124.6 , 123.7,119.5 ,81.22,76.6 , 71.5,61.2,225,
14.4.
HRMS (ESI) Calculated for C2sH»03 ([M]+Na") =393.1461, Found 393.1465.
IR (neat) 3295, 2981, 1719, 1621, 1602, 1572, 1508, 1450, 1416, 1394, 1356, 1302, 1277, 1206, 1155,
1084, 1021, 965, 890, 765, 693, 645, 496 cm’!.

(o)

Z

Ethyl 1-(cinnamyloxy)-4-(ethoxymethyl)-2-naphthoate (A6)
White solid, Mp: 3942 °C, 55% yield.
'H NMR (400 MHz, Chloroform-d) & 8.38 — 8.33 (m, 1H), 8.16 — 8.11 (m, 1H),
_ 7.91 (s, 1H), 7.64 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.57 (ddd, J = 8.2, 6.8, 1.3 Hz,
1H), 7.46 — 7.42 (m, 2H), 7.36 — 7.31 (m, 2H), 7.28 — 7.24 (m, 1H), 6.80 (d, J =
COLEt 15.8 Hz, 1H), 6.58 (dt, J = 15.9, 6.1 Hz, 1H), 4.90 (s, 2H), 4.81 (dd, J=6.1, 1.4
OO Hz, 2H), 4.44 (q, J= 7.1 Hz, 2H), 3.63 (q, J= 7.0 Hz, 2H), 1.43 (t,J= 7.1 Hz, 3H),
1.27 (t,J=17.0 Hz, 3H).
) 13C NMR (101 MHz, Chloroform-d) § 166.2 ,156.9 , 136.5,135.0, 133.1,129.9,
) 129.2,128.5,127.9,127.4,126.6 , 126.4 , 124.7, 1244 ,124.2,119.1 , 76.6 ,
70.9,659,61.2,15.2,14.3.
HRMS (ESI) Calculated for CosH2604 ([M]+Na*) = 413.1723, Found 413.1724.
IR (neat) 2975, 2864, 1719, 1620, 1571, 1507, 1449, 1419, 1394, 1353, 1277, 1220, 1154, 1087, 1021,
963, 765, 692, 496, 435 cm™..

44



Ethyl 4-benzyl-1-(cinnamyloxy)-2-naphthoate (A7)

(0]

oM

Colorless oil, 91% yield.

'H NMR (400 MHz, Chloroform-d) § 8.37 (dd, J = 6.3, 3.6 Hz, 1H), 7.95 (dt, J =
6.9, 3.4 Hz, 1H), 7.77 (s, 1H), 7.54 (dt, J = 6.5, 2.9 Hz, 2H), 7.48 — 7.44 (m, 2H),
7.35 (t, J=7.3 Hz, 2H), 7.30 — 7.25 (m, 3H), 7.20 (d, J = 7.4 Hz, 3H), 6.82 (d, ] =
15.8 Hz, 1H), 6.61 (dt, J = 15.9, 6.0 Hz, 1H), 4.84 (dd, ] = 6.0, 1.4 Hz, 2H), 4.47 —
4.40 (m, 4H), 1.44 (d, J="7.1 Hz, 3H).

I3C{'H} NMR (101 MHz, Chloroform-d) & 166.4 , 155.7 , 140.2 , 136.5, 135.3,
133.0,132.4,129.3,128.6,128.5,128.5,128.3,127.9,127.9,126.6 , 126.2,
126.1,124.9,124.7,124.4,119.5,76.5,61.2,38.8,14.34 .

HRMS (ESI) Calculated for Co9H2603 ([M]+Na*) = 445.1774, Found 445.1775.
IR (neat) 3026, 2979, 1718, 1619, 1600, 1571, 1494, 1450, 1416, 1393, 1355, 1276, 1225, 1205, 1152,
1081, 1022, 962, 866, 802, 765, 730, 694, 559, 495, 459 cm’.

Ethyl 4-chloro-1-(cinnamyloxy)-2-naphthoate (A8)

)

oM

Cl

White solid, Mp: 66-69 °C, 84% vield.

TH NMR (400 MHz, Chloroform-d) & 8.37 (dt, J = 8.3, 1.1 Hz, 1H), 8.26 (dt, J =
8.4, 0.9 Hz, 1H), 8.02 (s, 1H), 7.72 (ddd, J = 8.4, 6.8, 1.3 Hz, 1H), 7.66 — 7.61
(m, 1H), 7.46 — 7.43 (m, 2H), 7.37 — 7.33 (m, 2H), 7.32 — 7.26 (m, 1H), 6.80 (d,
J=15.9 Hz, 1H), 6.58 (dt, J = 15.9, 6.1 Hz, 1H), 4.83 (dd, J = 6.1, 1.4 Hz, 2H),
447 - 442 (m, 2H), 1.44 (t, J=7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Chloroform-d) § 165.1 , 155.8 , 136.4, 133.6, 133.5,
130.0,129.4, 128.6, 128.0, 127.3, 127.1, 126.7, 126.5 , 124.7 , 124.4 , 124.3 ,
120.1,76.8,61.5,14.3 .

HRMS (ESI) Calculated for CoHa1oCl0s ([M]+Na*) = 389.0915, Found 389.0913.
IR (neat) 2981, 1724, 1619, 1591, 1497, 1449, 1415, 1350, 1329, 1269, 1223, 1203, 1149, 1084, 1021,
966, 925, 801, 766, 732, 693, 532, 496 cm.

Ethyl 1-(cinnamyloxy)-4-propyl-2-naphthoate (A9)

o)

l l CO,Et

White solid, Mp: 31-34 °C, 66% yield.

'H NMR (400 MHz, Chloroform-d) & 8.37 (dd, J = 8.3, 1.4 Hz, 1H), 8.04 (dd, J
=8.5, 1.6 Hz, 1H), 7.73 (s, 1H), 7.64 — 7.54 (m, 2H), 7.48 — 7.44 (m, 2H), 7.38 —
7.33 (m, 2H), 7.31 — 7.26 (m, 1H), 6.82 (d, J = 14.3 Hz, 1H), 6.61 (dt, J = 15.9,
6.0 Hz, 1H), 4.81 (dd, J = 6.0, 1.4 Hz, 2H), 4.45 (q, ] = 7.1 Hz, 2H), 3.06 — 3.00
(m, 2H), 1.84 — 1.75 (m, 2H), 1.45 (t, ] = 7.1 Hz, 3H), 1.06 (t, ] = 7.3 Hz, 3H).
13C{'H} NMR (101 MHz, Chloroform-d) 3 166.6 , 155.0 , 136.6 , 135.1 , 134.7,
132.9,129.1, 128.6, 128.0, 127.8, 126.6, 126.2, 126.0, 125.0,, 124.4 , 124.2 ,
119.4,76.4,61.1,34.8,23.8, 144, 14.2.

HRMS (ESI) Calculated for CosH2603 ([M]+Na*) = 397.1774, Found 397.1773.
IR (neat) 2959, 2932, 2870, 1619, 1600, 1572, 1495, 1451, 1416, 1394, 1357, 1273, 1208, 1153, 1024,
964, 766, 693, 496, 434 cm..
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Ethyl 1-(cinnamyloxy)-4-cyclopropyl-2-naphthoate (A10)

Colorless oil, 84% yield.

'H NMR (400 MHz, Chloroform-d) & 8.43 (dt, J = 8.5, 0.9 Hz, 1H), 8.39 — 8.34

(m, 1H), 7.72 — 7.69 (m, 1H), 7.69 — 7.64 (m, 1H), 7.60 (ddd, J = 8.1, 6.8, 1.3 Hz,

1H), 7.49 — 7.45 (m, 2H), 7.39 — 7.34 (m, 2H), 7.31 — 7.26 (m, 1H), 6.83 (d, J =
0 15.9 Hz, 1H), 6.61 (dt, ] = 15.9, 6.0 Hz, 1H), 4.82 (dd, J = 6.0, 1.4 Hz, 2H), 4.46

COzEt (q,J=7.1 Hz, 2H), 2.29 (dddd, J = 8.4, 7.3, 4.2, 2.7 Hz, 1H), 1.45 (t, ] = 7.1 Hz,

OO 3H), 1.12 — 1.06 (m, 2H), 0.85 — 0.79 (m, 2H).

BC{'H} NMR (101 MHz, Chloroform-d) & 166.6 , 155.2, 136.6 , 136.5, 135.00,
A 132.9,128.7,128.5,128.1,127.8,126.6 ,126.2,124.9 ,124.6 , 124.6 , 124.2,

119.4,76.4,61.1,14.4,13.0,6.2.

HRMS (ESI) Calculated for CosH2403 ([M]+Na*) = 395.1618, Found 395.1617.

IR (neat) 2980, 1702, 1599, 1571, 1496, 1448, 1404, 1372, 1332, 1268, 1225, 1205, 1151, 1081, 1021,

961, 896, 874, 801, 766, 750, 691, 634, 590, 495, 437 cm™..

3-ethyl 1-methyl 4-(cinnamyloxy)naphthalene-1,3-dicarboxylate (A11)
White solid, Mp: 73-76 °C, 36% yield.
'H NMR (400 MHz, Chloroform-d) § 9.00 (d, J] = 8.5 Hz, 1H), 8.66 (s, 1H), 8.43
—8.38 (m, 1H), 7.72 (ddd, 1 =8.5, 6.8, 1.4 Hz, 1H), 7.61 (ddd, J = 8.4, 6.8, 1.2 Hz,
1H), 7.46 — 7.42 (m, 2H), 7.38 — 7.32 (m, 2H), 7.31 — 7.26 (m, 1H), 6.79 (d, J =
o 15.9 Hz, 1H), 6.56 (dt, J = 15.9, 6.1 Hz, 1H), 4.87 (dd, ] = 6.2, 1.4 Hz, 2H), 4.47
OO COEL (1, T=7.1 Hz, 2H), 4.01 (s, 3H), 1.45 (t, J = 7.1 Hz, 3H).
BC{'H} NMR (101 MHz, Chloroform-d) § 167.1, 165.6 , 160.3 , 136.3 , 134.5,
o X0 133.8,132.1,130.0, 129.4,128.6,128.1,126.9,126.7,126.1 ,124.2 ,124.1,
122.7,118.7,77.0,61.5,52.2,144.
HRMS (ESI) Calculated for C2,H2405 ([M]+Na*) = 413.1359, Found 413.1362.

IR (neat) 2951, 1617, 1567, 1505, 1448, 1416, 1356, 1283, 1236, 1147, 1086, 1025, 963, 793, 770, 749,
693 cm™.

Ethyl 1-(cinnamyloxy)-4-ethoxy-2-naphthoate (A12)
White solid, Mp: 92-94 °C, 76% yield.
'H NMR (600 MHz, Chloroform-d) & 8.33 — 8.29 (m, 1H), 8.27 (dd, J= 7.0, 2.7 Hz,

_ 1H), 7.61 — 7.57 (m, 2H), 7.46 (d, J = 7.3 Hz, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.28 (m,

o 1H), 7.19 (s, 1H), 6.82 (d, J = 15.9 Hz, 1H), 6.60 (m, 1H), 4.78 (d, J = 5.6 Hz, 2H),

COZE‘ 4.46 (q, J = 7.0 Hz, 2H), 4.25 (q, J = 7.0 Hz, 2H), 1.56 (t, J= 7.0 Hz, 3H), 1.45 (t, J
=7.1 Hz, 3H).

(O 13C NMR (151 MHz, Chloroform-d) § 166.6 , 150.8 , 150.1 , 136.6 , 132.7, 129.4 ,

128.8 , 128.6 ,127.8 ,127.6 , 127.0 , 126.6 , 125.1 , 123.5,122.4,119.6 , 104.4 ,
76.3,64.0,61.2,14.8,14.4.

HRMS (ESI) Calculated for C24H2404 ([M]+Na*) = 399.1567, Found 399.1570.
IR (neat) 2981, 1701, 1595, 1453, 1349, 1272, 1228, 1157, 1101, 965, 863, 765, 693, 498 cm™'.
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-methyl-2-naphthoate (A13)
White solid, Mp: 60-63°C, 67% yield.
'H NMR (400 MHz, Chloroform-d) & 8.27 (d, J = 8.6 Hz, 1H), 7.74 (d,J = 2.5
Hz, 2H), 7.46 (d, J = 7.1 Hz, 2H), 7.40 — 7.33 (m, 3H), 7.28 (ddd, J = 9.0, 6.0,
2.2 Hz, 3H), 7.21 (d, J = 7.5 Hz, 3H), 6.82 (d, ] = 15.9 Hz, 1H), 6.61 (dt, J =
? COE 15.9, 6.0 Hz, 1H), 4.82 (dd, ] = 6.0, 1.4 Hz, 2H), 4.43 (dd, J = 14.1, 6.9 Hz, 4H),
OO 2.48 (s, 3H), 1.42 (t, J = 7.1 Hz, 3H).
BC{'H} NMR (101 MHz, Chloroform-d) 5 166.5 , 155.8 ,140.3 , 138.5, 136.6,
O 135.6, 130.0 , 131.7 , 128.6 , 128.5, 128.4 , 128.4 , 128.1 , 127.8 , 1274,
126.6,126.1,125.0,124.3,123.8,118.5,76.5,61.1,38.6,22.1,144.
HRMS (ESI) Calculated for C30H2303 ([M]+Na*) = 459.1931, Found 459.1930.
IR (neat) 3026, 2979, 1718, 1624, 1602, 1573, 1495, 1449, 1412, 1369, 1351, 1280, 1199, 1154, 1086,
1026, 964, 829, 797, 733, 695, 589, 558, 509, 434 cm™.

Me

Ethyl 4-benzyl-6-(tert-butyl)-1-(cinnamyloxy)-2-naphthoate (A14)
Colorless oil, 85% yield.
'H NMR (400 MHz, Chloroform-d) § 8.27 (d, J = 8.9 Hz, 1H), 7.89 (d, J = 1.8
= Hz, 1H), 7.78 (s, 1H), 7.60 (dd, J = 8.9, 1.9 Hz, 1H), 7.45 (d, J = 6.8 Hz, 2H),
o 7.34 (m, 2H), 7.26 (m, 5H), 7.17 (m, 1H), 6.81 (d, /= 15.8 Hz, 1H), 6.60 (dt, J =
OO COE 159, 6.0 Hz, 1H), 4.81 (d, J = 4.9 Hz, 2H), 4.46 — 4.37 (m, 4H), 1.42 (t, J=7.1
Bu Hz, 3H), 1.32 (s, 9H).
O 13C NMR (101 MHz, Chloroform-d) § 166.5 , 155.8 , 151.1 , 140.5 , 136.6 ,
1352, 1329, 132.6 , 128.6 , 128.6 , 128.4 , 1279, 127.8 , 127.4 , 126.6 ,
126.1,125.0,125.0,124.1,120.2,118.6,61.1,39.3,35.2,31.1, 144
HRMS (ESI) Calculated for C31H2603 ([M]+Na*) = 501.2400, Found 501.2401.
IR (neat) 3028, 2960, 1715, 1622, 1573, 1491, 1452, 1405, 1358, 1286, 1221, 1116, 1080, 1024, 964,
838, 803, 732, 695, 618, 536, 497 cm™..

Ethyl 4-benzyl-1-(cinnamyloxy)-6-phenyl-2-naphthoate (A15)
Colorless oil, 82% yield.
'H NMR (600 MHz, Chloroform-d) & 8.42 (d, J = 8.6 Hz, 1H), 8.15 (s, 1H), 7.80
7 —17.77 (m, 2H), 7.57 (d, J = 7.9 Hz, 2H), 7.46 (m, 4H), 7.39 — 7.33 (m, 3H), 7.26
0o (m, 5H), 7.20 (t, J= 6.9 Hz, 1H), 6.83 (d, J=15.9 Hz, 1H), 6.62 (m, 1H), 4.85 (d,
) O = 6.0 Hz, 2H), 445 (d, J= 15.1 Hz, 4H), 1.43 (t, J = 7.0 Hz, 3H).
o 13C NMR (151 MHz, Chloroform-d) & 166.4 , 155.8 , 140.9 , 140.7 , 1403 ,
O 136.6,135.6,133.1,132.7,128.9,128.6, 128.6, 128.5,128.4,128.4, 1279,
127.8 ,127.5,126.7 ,126.2, 1259, 125.1 , 1249, 122.8 ,119.3, 76.6 , 61.2,
39.0, 144 .
HRMS (ESI) Calculated for C31H2603 ([M]+Na*) = 521.2087, Found 521.2097.
IR (neat) 3028, 2981, 1716, 1618, 1571, 1492, 1452, 1407, 1351, 1284, 1230, 1196, 1091, 1024, 964,
839, 803, 760, 737, 697, 558 cm™..
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-methoxy-2-naphthoate (A16)
White solid, Mp: 85-87 °C, 54% yield.
'H NMR (600 MHz, Chloroform-d) & 8.28 (d, J = 8.9 Hz, 1H), 7.82 (d, J = 2.4

- Hz, 1H), 7.46 (d, J = 7.4 Hz, 2H), 7.36 (1, J = 7.6 Hz, 2H), 7.29 (m, 3H), 7.24 (m,
0 2H), 7.22 — 7.15 (m, 3H), 6.82 (d, J = 15.8 Hz, 1H), 6.61 (m, 1H), 4.83 (d, /= 5.3
OO €O Hg, 2H), 4.44 (q, J = 7.2 Hz, 2H), 437 (s, 2H), 3.79 (s, 3H), 1.44 (t, J = 7.1 Hz,
OMe
3H).
O 13C NMR (151 MHz, Chloroform-d) 5 166.4 , 159.5 , 156.2 , 140.2 , 137.0 ,

136.5,133.0,131.0, 128.9,128.6, 128.5,128.5,127.8,126.6, 1262, 126.2,
1249,124.4,118.4,117.0,103.7,76.5,61.0,55.2,39.3,144.
HRMS (ESI) Calculated for C30H2504 ([M]+Na*) = 475.1880, Found 475.1890.
IR (neat) 2979, 1714, 1619, 1577, 1500, 1468, 1420, 1350, 1274, 1231, 1200, 1089, 1025, 965, 743,
699, 493 cm..

Ethyl 4-benzyl-6-chloro-1-(cinnamyloxy)-2-naphthoate (A17)
White solid, Mp: 69-72 °C, 70% yield.
'H NMR (400 MHz, Chloroform-d) & 8.31 (d, J = 9.0 Hz, 1H), 7.95 (d, J = 2.1
= Hz, 1H), 7.78 (s, 1H), 7.49 — 7.43 (m, 3H), 7.36 (dd, J = 8.3, 6.5 Hz, 2H), 7.30
0 (dd, J=7.3,2.3 Hz, 3H), 7.25 - 7.19 (m, 3H), 6.80 (d, J = 15.7 Hz, 1H), 6.58 (dt,
COEt  J =159, 6.1 Hz, 1H), 4.82 (dd, J = 6.1, 1.4 Hz, 2H), 4.44 (q, J = 7.1 Hz, 2H),
al OO 4.37 (s, 2H), 1.43 (t, J = 7.1 Hz, 3H).
3C{'H} NMR (101 MHz, Chloroform-d) § 166.1 , 155.6,139.6 , 136.4, 136.0 ,
O 134.8,133.4,131.7,129.2,128.6,128.5,128.0,127.7,127.1,126.6 , 1264,
126.2,124.5,123.8,119.6,76.7,61.3,38.5,14.3.
HRMS (ESI) Calculated for Co9H»sClO5 ([M]+Na*) = 479.1384, Found 479.1389.
IR (neat) 3026, 2980, 1718, 1613, 1568, 1492, 1448, 1408, 1368, 1346, 1270, 1227, 1202, 1150, 1078,
1024, 961, 856, 829, 793, 730, 694, 621, 592, 555, 497, 459, 430 cm’".

Ethyl 4-benzyl-1-(cinnamyloxy)-6-cyano-2-naphthoate (A18)
White solid, Mp: 84-86 °C, 73% yield.
'H NMR (600 MHz, Chloroform-d) & 8.46 (d, J = 8.7 Hz, 1H), 8.33 (s, 1H), 7.85
7 (s, 1H), 7.67 (d, J= 8.7 Hz, 1H), 7.44 (d, J= 7.5 Hz, 2H), 7.36 (t,J = 7.5 Hz, 2H),
o 7.30 (m, 3H), 7.23 (t, J = 7.4 Hz, 1H), 7.17 (d, J = 7.5 Hz, 2H), 6.79 (d, J = 15.9
OO COF Hy, 1H), 6.5 (m, 1H), 4.83 (d, J = 6.2 Hz, 2H), 4.46 (q,J = 7.1 Hz, 2H), 4.42 (s,
o 2H), 1.44 (t, J=7.2 Hz, 3H).
O 13C NMR (151 MHz, Chloroform-d) & 165.8 , 155.0 , 139.1 , 136.2 , 134.1 ,
133.8,133.0,131.1, 130.6 ,129.7, 128.7 ,128.6 , 128.4 , 128.1, 126.8 , 126.6 ,
125.8,124.1,122.4,1189,111.7,76.9,61.6,38.5,14.3 .
HRMS (ESI) Calculated for C30H2sNOs ([M]+Na*) = 470.1727, Found 470.1734.
IR (neat) 3029, 2982, 2229, 1717, 1598, 1572, 1498, 1451, 1410, 1350, 1275, 1233, 1200, 1086, 1022,
963, 897, 838, 801, 738, 698, 540 cm™..
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Ethyl 4-benzyl-1-(cinnamyloxy)-8-methyl-2-naphthoate (A19)
Colorless oil, 40% yield.
'H NMR (400 MHz, Chloroform-d) § 7.81 (d, J = 8.4 Hz, 1H), 7.72 (s, 1H), 7.47
P —7.43 (m, 2H), 7.40 — 7.33 (m, 3H), 7.31 — 7.26 (m, 3H), 7.25 (s, 1H), 7.21 —
7.17 (m, 3H), 6.78 (d, ] = 16.0 Hz, 1H), 6.55 (dt, J = 15.9, 5.9 Hz, 1H), 4.66 (dd, J
COEt 5.9, 1.5 Hz, 2H), 4.46 — 4.39 (m, 4H), 2.98 (s, 3H), 1.41 (t, J = 7.2 Hz, 3H).
OO BC{'H} NMR (101 MHz, Chloroform-d) § 167.0 , 157.3 , 140.3 , 136.5 , 132.9,
132.6,129.9,128.7,128.6 ,128.5,128.4,128.1,127.8,127.7, 126.6 , 126.1 ,
O 124.7,123.1,120.8,77.3,61.2,39.5,24.8,14.3 .
HRMS (ESI) Calculated for C30H230; ([M]+Na*) = 459.1931, Found 459.1929.
IR (neat) 3026, 2978, 1719, 1605, 1570, 1494, 1451, 1413, 1370, 1351, 1264, 1236, 1205, 1135, 1111,
1069, 1024, 963, 821, 762, 731, 694, 620, 576, 554, 521, 494, 458 cm.

Me O

Ethyl (E)-1-((3-(4-nitrophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A20)
NO, White solid, Mp: 125-128 °C, 55% yield.
'H NMR (400 MHz, Chloroform-d) & 8.37 — 8.33 (m, 1H), 8.25 — 8.18 (m, 2H),
8.16 — 8.10 (m, 2H), 7.73 — 7.67 (m, 1H), 7.61 (dd, J = 15.1, 8.1 Hz, 3H), 7.45
(dd, J=6.7,3.0 Hz, 2H), 7.32 — 7.26 (m, 3H), 6.95 (d, J=16.0 Hz, 1H), 6.77 (dt,
Q ConEt J=16.0, 5.5 Hz, 1H), 4.88 (dd, J = 5.4, 1.5 Hz, 2H), 4.44 (q, J = 7.1 Hz, 2H),
OO 4.19 (s, 2H), 1.43 (t, J = 7.1 Hz, 3H).
3C{IH} NMR (101 MHz, Chloroform-d) § 165.9 , 155.9, 147.1, 143.1, 134.6,
131.6,130.1,129.9,129.0,128.8,128.7,128.2,128.0,127.1,126.6, 1264,
O 124.2,124.0,123.9,123.4,119.4,86.7,83.8,75.6,61.2,23.5,144.
HRMS (ESI) Calculated for C3;H2sNOs ([M]+Na*) = 514.1625, Found 514.1633.

IR (neat) 2981, 1719, 1620, 1598, 1572, 1515, 1491, 1444, 1394, 1341, 1275, 1227, 1154, 1087, 1023,
970, 861, 759, 528 cm™\.

=

Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(4-(trifluoromethyl)phenyl)allyl)oxy)-2-naphthoate
(A21)
CF3 White solid, Mp: 129-132 °C, 66% yield.
'H NMR (400 MHz, Chloroform-d) 5 8.38 (dd, J = 8.4, 1.3 Hz, 1H), 8.13 (d, ] =
7.8 Hz, 2H), 7.69 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.66 — 7.58 (m, 3H), 7.55 (d, J =
8.2 Hz, 2H), 7.49 — 7.41 (m, 2H), 7.30 (qd, ] = 4.0, 2.3 Hz, 3H), 6.88 (d, J = 15.8
coet  Hz, 1H), 6.70 (dt, J = 15.9, 5.7 Hz, 1H), 4.86 (dd, ] = 5.7, 1.5 Hz, 2H), 4.45 (q,J
OO =7.1 Hz, 2H), 4.19 (s, 2H), 1.43 (t, J = 7.1 Hz, 3H).
_ 3C{'H} NMR (101 MHz, Chloroform-d) 6 166.0 , 156.0 , 140.1, 134.6 , 131.6,
O 131.2,129.7,129.4,129.1,128.7,128.6 ,128.2,127.9,127.6, 126.8 , 126.5 ,
126.5,125.6 ,125.6 ,125.5,125.5,124.3,123.9,123.4,122.8 ,119.5,86.7,
83.8,76.0,61.2,23.5,14.3.
HRMS (ESI) Calculated for C3,H»sF303 ([M]+Na") = 537.1648, Found 537.1653.
19F NMR (377 MHz, Chloroform-d) & -62.48.
IR (neat) 2982, 1719, 1618, 1572, 1491, 1445, 1416, 1394, 1358, 1325, 1275, 1228, 1161, 1120, 1087,
1067, 1018, 969, 858, 758, 692, 597 cm..

[0)
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Ethyl (E)-1-((3-(4-fluorophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A22)
F White solid, Mp: 80-83 °C, 28% yield.
'H NMR (400 MHz, Chloroform-d) 3 8.39 (dd, J = 8.4, 1.3 Hz, 1H), 8.12 (d,J =
9.5 Hz, 2H), 7.69 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.61 (ddd, J = 8.1, 6.8, 1.2 Hz,
1H), 7.43 (dtd, J = 14.2, 5.3, 3.0 Hz, 4H), 7.30 (q, J = 2.8 Hz, 3H), 7.04 (t, ] = 8.7
coet  Hz, 2H), 6.78 (d, J = 15.9 Hz, 1H), 6.52 (dt, J = 15.9, 6.1 Hz, 1H), 4.82 (dd, J =
OO 6.1, 1.4 Hz, 2H), 4.45 (q, J = 7.1 Hz, 2H), 4.19 (s, 2H), 1.44 (t, ] = 7.1 Hz, 3H).
_ BC{'H} NMR (101 MHz, Chloroform-d) 8 166.1 , 162.5 (d, Jrc = 247.0 Hz) ,
O 156.1,134.6 ,132.7,132.0, 131.6 ,129.2 , 128.6 , 128.5, 128.2 (d, *Jpc = 6.7
Hz), 127.9,126.5,126.4 , 124.6 (d, *Jec = 2.2 Hz), 124.5, 123.8 ,123.5, 119.5,
115.5(d, 2Jrc=21.7 Hz) , 86.8 , 83.7,76.5,61.2,23.5,14.3 .
19F NMR (377 MHz, Chloroform-d) & -113.98.
HRMS (ESI) Calculated for C3;H2sFO3 ([M]+Na*) = 487.1680, Found 487.1684.
IR (neat) 2982, 1720, 1621, 1600, 1571, 1508, 1445, 1394, 1356, 1306, 1275, 1155, 1085, 1023, 965,
847,758,692, 525 cm™..

0]

Ethyl (E)-1-((3-(4-bromophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A23)
Br White solid, Mp: 123-126 °C, 31% yield.
'H NMR (400 MHz, Chloroform-d) & 8.37 (dd, J = 8.4, 1.3 Hz, 1H), 8.17 — 8.06
(m, 2H), 7.69 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J=8.1, 6.8, 1.2 Hz, 1H),
7.50 — 7.42 (m, 4H), 7.34 — 7.27 (m, 5SH), 6.77 (d, J = 15.9 Hz, 1H), 6.59 (dt, J =
0 Contt 15.9,5.9 Hz, 1H), 4.82 (dd, J = 5.9, 1.4 Hz, 2H), 4.44 (q, J = 7.1 Hz, 2H), 4.19 (s,
OO 2H), 143 (t, ] = 7.1 Hz, 3H).
3C{IH} NMR (101 MHz, Chloroform-d) § 166.1 , 156.1,135.5,134.6,131.8,
O 7 131.7,131.6,129.1,128.6,128.6, 128.2,128.2,127.9,126.5,125.7, 1244,
123.9,123.5,121.7,119.5,86.8,83.8,76.3,61.2,23.5,144.
HRMS (ESI) Calculated for C31H2sBrOs ([M]+Na") = 547.0879, Found 547.0887.
HRMS (ESI) Calculated for C3Hs*'BrO; ([M]+Na*) = 549.0859, Found 549.0865.
IR (neat) 2980, 1620, 1600, 1571, 1508, 1488, 1444, 1394, 1356, 1306, 1275, 1226, 1153, 1084, 1009,
965, 835, 758, 692, 528, 499 cm™..

Ethyl (E)-1-((3-(4-chlorophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A24)
cl White solid, Mp: 119-122 °C, 39% yield.
'H NMR (400 MHz, Chloroform-d) § 8.38 (dd, J = 8.4, 1.3 Hz, 1H), 8.12 (d,J =
9.2 Hz, 2H), 7.72 — 7.66 (m, 1H), 7.61 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H), 7.49 — 7.43
(m, 2H), 7.38 (d, J = 8.5 Hz, 2H), 7.34 — 7.27 (m, 5H), 6.78 (d, J = 15.9 Hz, 1H),
coet 6.58 (dt,J=15.9, 6.0 Hz, 1H), 4.82 (dd, ] =5.9, 1.4 Hz, 2H), 4.44 (q, ] = 7.1 Hz,
OO 2H), 4.19 (s, 2H), 1.43 (t, J =7.1 Hz, 3H).
= I3C{'H} NMR (101 MHz, Chloroform-d) & 166.1 , 156.1 , 135.1 , 134.6, 133.5,
O 131.8,131.6,129.1,128.8,128.6,128.6, 128.2,127.9,127.8 ,126.5, 125.5,
124.4,123.8,123.5,119.5,86.8,83.8,76.3,61.2,23.5,14.3.
HRMS (ESI) Calculated for C3;H»sClO5 ([M]+Na*) = 503.1384, Found 503.1389.
IR (neat) 2980, 1620, 1600, 1571, 1490, 1444, 1394, 1358, 1306, 1275, 1226, 1153, 1087, 1016, 965,
851, 692, 528, 504 cm..

0
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Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(p-tolyl)allyl)oxy)-2-naphthoate (A25)
White solid, Mp: 90-93 °C, 30% yield.
'H NMR (400 MHz, Chloroform-d) & 8.40 (dd, J = 8.4, 1.4 Hz, 1H), 8.15 — 8.08
(m, 2H), 7.68 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J = 8.2, 6.8, 1.2 Hz, 1H),
7.45 (dd, J = 6.6, 3.0 Hz, 2H), 7.35 (d, J = 7.9 Hz, 2H), 7.32 — 7.27 (m, 3H), 7.16
? Cout (d, J=8.0 Hz, 2H), 6.77 (d, J = 15.9 Hz, 1H), 6.55 (dt, J = 15.9, 6.2 Hz, 1H), 4.82
OO (dd, J=6.2, 1.4 Hz, 2H), 4.45 (q, J = 7.1 Hz, 2H), 4.19 (s, 2H), 2.36 (s, 3H), 1.44
(t,J=7.1 Hz, 3H).
O 3C{'H} NMR (101 MHz, Chloroform-d) § 166.2 , 156.2 , 137.8 , 134.6 , 133.7,
133.3,131.6,129.3,129.2,128.6,128.4,128.2, 127.9,126.6 ,126.5 , 1264 ,
124.6,123.8,123.7,123.5,119.5,86.8,83.7,76.8,61.2,23.5,21.2,14.4.
HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1934.
IR (neat) 2980, 1620, 1601, 1571, 1511, 1490, 1445, 1416, 1394, 1356, 1306, 1275, 1226, 1153, 1084,
1023, 966, 832, 756, 692, 525, 502 cm™.

Me

Ethyl (E)-1-((3-(4-methoxyphenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A26)
ocH,  White solid, Mp: 97-100 °C, 36% yield.
'H NMR (600 MHz, Chloroform-d) § 8.10 (dd, J = 7.8, 1.4 Hz, 1H), 7.65 (td, J =
7.5, 1.5 Hz, 1H), 7.54 (dd, J = 8.0, 1.0 Hz, 1H), 7.42 (td, J=7.5, 1.1 Hz, 1H), 7.34
—7.30 (m, 2H), 7.30 — 7.23 (m, 3H), 7.08 — 7.03 (m, 2H), 6.69 — 6.63 (m, 2H),
coet 042 —6.34 (m, 2H), 5.87 (ddd, J = 15.4, 8.1, 7.0 Hz, 1H), 4.21 — 4.13 (m, 2H),
OO 3.76 —3.67 (m, 5H), 3.09 — 3.00 (m, 2H), 1.18 (t, J=7.1 Hz, 3H).
— I3C{'H} NMR (151 MHz, Chloroform-d) & 196.2 , 169.7 , 158.8 , 137.1, 134.7 ,
O 133.5,131.5,130.3,129.9,128.8,129.2, 1284 ,128.2,128.0,127.5,127.3,
124.0,123.2,121.3,113.7,85.6,84.2,61.9,60.8,55.2,40.3,23.7,139.
HRMS (ESI) Calculated for C3,H2304 ([M]+Na*) = 499.1880, Found 499.1880.
IR (neat) 2980, 2836, 1738, 1678, 1605, 1574, 1511, 1489, 1444, 1393, 1366, 1300, 1247, 1209, 1175,
1083, 1032, 967, 843, 802, 757, 692, 527 cm’",

(o)

Ethyl (E)-1-((3-(3-chlorophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A27)
o White solid, Mp: 110-113 °C, 24% yield.
'H NMR (400 MHz, Chloroform-d) 5 8.36 (dd, J = 8.4, 1.3 Hz, 1H), 8.12 (d, ] =
7 10.6 Hz, 2H), 7.68 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J = 8.1, 6.8, 1.2 Hz,
? Cout 1H), 7.49 — 7.41 (m, 3H), 7.34 — 7.23 (m, 6H), 6.77 (d, J = 15.7 Hz, 1H), 6.60 (dt,
OO J=1509,58 Hz, 1H), 4.82 (dd, J=5.9, 1.5 Hz, 2H), 4.44 (q, ] = 7.1 Hz, 2H), 4.18
_ (s, 2H), 1.43 (t,J = 7.1 Hz, 3H).
O 3C{'H} NMR (101 MHz, Chloroform-d) & 166.0 , 156.1 , 138.5, 134.6 , 134.5,
131.6,131.5,129.8,129.1,128.6, 128.6,128.2,127.9,127.8,126.6, 126.5,
126.5,124.8,124.4,123.9,123.5,119.5,86.8,83.8,76.1,61.2,23.5,144.
HRMS (ESI) Calculated for Cs,H»sClO5 ([M]+Na*) = 503.1384, Found 503.1386.
IR (neat) 2980, 1621, 1596, 1569, 1508, 1490, 1475, 1418, 1394, 1356, 1307, 1275, 1227, 1207, 1154,
1085, 1023, 963, 888, 691, 527, 436 cm™.
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Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(m-tolyl)allyl)oxy)-2-naphthoate (A28)
White solid, Mp: 92-95 °C, 68% yield.
'H NMR (400 MHz, Chloroform-d) & 8.39 (dd, J = 8.4, 1.3 Hz, 1H), 8.10 (t,J =
7 4.2 Hz, 2H), 7.66 (ddd, J = 8.4, 6.8, 1.5 Hz, 1H), 7.59 (ddd, J = 8.2, 6.8, 1.2 Hz,
o 1H), 7.48 — 7.41 (m, 2H), 7.32 — 7.21 (m, 6H), 7.08 (dd, J = 6.8, 1.9 Hz, 1H),
OO S 677(d, =159 Hz, 1H), 6.58 (dt, ] = 15.9, 6.1 Hz, 1H), 4.81 (dd, T = 6.0, 1.4 Hz,
P 2H), 4.44 (q,J=7.1 Hz, 2H), 4.17 (s, 2H), 2.35 (s, 3H), 1.43 (t, ] = 7.1 Hz, 3H).
O ~ BC{'H} NMR (101 MHz, Chloroform-d) 5 166.2 , 156.2, 138.1, 136.5, 134.6,
133.3,131.6,129.2,128.7,128.5,128.5,128.4,128.2,127.9,127.4,126.5,
126.4,124.6,124.5,123.8,123.5,119.4,86.8,83.7,76.7,61.2,23.5,21.4, 14.3.
HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1932.
IR (neat) 2980, 1719, 1620, 1601, 1571, 1508, 1489, 1444, 1416, 1393, 1354, 1307, 1275, 1224, 1153,
1084, 1023, 963, 691, 526, 435 cm’.

Me

Ethyl (E)-1-((3-(2-chlorophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A29)
White solid, Mp: 112-115 °C, 58% yield.
o 'HNMR (400 MHz, Chloroform-d) & 8.40 (dd, J = 8.3, 1.5 Hz, 1H), 8.17 — 8.03

7 (m, 2H), 7.67 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (dtd, J = 6.8, 3.5, 1.2 Hz, 2H),
? com  7-48—7.40 (m, 2H), 7.36 (dd, ] = 7.7, 1.6 Hz, 1H), 7.27 (it, ] = 5.5, 2.2 Hz, 3H),
OO 7.26 — 7.16 (m, 3H), 6.58 (dt, ] = 15.9, 6.1 Hz, 1H), 4.86 (dd, J = 6.0, 1.6 Hz,
_ 2H), 445 (q, J = 7.2 Hz, 2H), 4.17 (s, 2H), 1.43 (t, ] = 7.1 Hz, 3H).
® BC{'H} NMR (101 MHz, Chloroform-d) & 166.13 , 156.11 , 134.67 , 134.58 ,

133.23,131.58, 129.68 , 129.24 , 128.85 , 128.57, 128.51 , 128.18 , 127.87, 127.73, 127.05 , 126.86 ,
126.46, 124.51,123.79, 123.46 , 119.42 , 86.79 , 83.74 , 76.39 , 61.20 , 23.46 , 14.36 .

HRMS (ESI) Calculated for C3HasClOs ([M]+Na*) = 503.1384, Found 503.1386.

IR (neat) 2981, 1719, 1620, 1600, 1571, 1508, 1490, 1470, 1442, 1416, 1394, 1356, 1307, 1275, 1227,
1207, 1154, 1085, 1029, 964, 693, 527, 450 cm.

Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(o-tolyl)allyl)oxy)-2-naphthoate (A30)
White solid, Mp: 95-98 °C, 55% yield.
ve H NMR (400 MHz, Chloroform-d) & 8.42 (dd, J = 8.4, 1.3 Hz, 1H), 8.12 (d,J =
11.0 Hz, 2H), 7.69 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.61 (ddd, J = 8.1, 6.9, 1.1 Hz,
coet  1H), 7.54 —7.49 (m, 1H), 7.45 (dd, J = 6.7, 2.9 Hz, 2H), 7.30 (q, ] = 2.8 Hz, 3H),
OO 7.23 -7.13 (m, 3H), 6.99 (d, J=15.5 Hz, 1H), 6.48 (dt, ] = 15.7, 6.2 Hz, 1H), 4.86
= (dd, J =6.2, 1.4 Hz, 2H), 4.45 (q, J = 7.1 Hz, 2H), 4.19 (s, 2H), 2.36 (s, 3H), 1.44
O (t, J=7.1 Hz, 3H).
I3C{'H} NMR (101 MHz, Chloroform-d) § 166.2 ,156.2 ,135.7,134.6 , 131.6, 131.3,130.3,129.3,
128.6,128.4,128.2,127.9,127.8,126.5,126.4,126.1,126.1,125.9,124.6,123.8,123.5,119.5,
86.8,83.7,76.9,61.2,23.5,19.8,14.4
HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1934.
IR (neat) 2979, 1719, 1620, 1600, 1571, 1507, 1488, 1458, 1415, 1394, 1354, 1306, 1275, 1224, 1153,
1084, 1023, 964, 692, 527, 449 cm™,

(@)
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Ethyl (E)-1-((3-(2-methoxyphenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A31)
White solid, Mp: 92-98 °C, 63% yield.
ocH, 'H NMR (400 MHz, Chloroform-d) & 8.42 (dd, J = 8.5, 1.3 Hz, 1H), 8.15 —
z 8.07 (m, 2H), 7.67 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J = 8.1, 6.8, 1.2
0 Hz, 1H), 7.51 (dd, J = 7.6, 1.6 Hz, 1H), 7.44 (dd, J = 6.7, 2.9 Hz, 2H), 7.31 —
@ 727 (m, 3H), 7.24 (dd, J=8.2, 0.9 Hz, 1H), 7.10 (d, J = 16.0 Hz, 1H), 6.95 (td,
_ J=17.5,1.1 Hz, 1H), 6.88 (dd, J = 8.2, 1.0 Hz, 1H), 6.62 (dt, J = 16.0, 6.3 Hz,
O 1H), 4.84 (dd, J = 6.4, 1.4 Hz, 2H), 4.46 (q, J = 7.1 Hz, 2H), 4.18 (s, 2H), 3.85
(s, 3H), 1.44 (t,J= 7.2 Hz, 3H).
I3C{'H} NMR (101 MHz, Chloroform-d) § 166.3 ,156.9 ,156.3,134.6, 131.6, 129.3,129.0, 128.5,
128.4,128.3,128.2,127.9,127.2,126.5,126.3,125.5,125.4,124.7,123.7,123.5,120.6,119.4,
110.8,86.9,83.7,61.2,554,23.5,143.
HRMS (ESI) Calculated for C3,H2304 ([M]+Na*) = 499.1880, Found 499.1879.
IR (neat) 2979, 1720, 1620, 1598, 1573, 1489, 1461, 1416, 1394, 1355, 1305, 1275, 1242, 1155, 1084,
1027, 972, 692, 527 cm™.

Ethyl (E)-1-((3-(naphthalen-1-yl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A32)
White solid, Mp: 112-115 °C, 60% yield.
OO 'H NMR (400 MHz, Chloroform-d) & 8.48 (dd, J = 8.3, 1.5 Hz, 1H), 8.20 — 8.05
& (m, 3H), 7.86 (dd, J=17.6, 2.0 Hz, 1H), 7.81 (d, J = 8.2 Hz, 1H), 7.72 — 7.61 (m,
o 3H), 7.58 — 7.44 (m, 6H), 7.30 (qd, J = 4.1, 2.2 Hz, 3H), 6.62 (dt, J=15.5, 6.1
0 % Hz 1H), 4.96 (dd, J = 6.1, 1.6 Hz, 2H), 447 (q, J = 7.1 Hz, 2H), 420 (s, 2H),
_ 1.44 (t,J=17.2 Hz, 3H).
O BC{'H} NMR (101 MHz, Chloroform-d) § 166.2 , 156.2 ,134.6 , 134.3, 133.6,
131.6,131.1,130.6,129.3,128.6,128.5, 128.2, 128.0,127.9, 126.5, 126.5 ,
126.1,125.8,125.6,124.6,124.1,123.8,123.8,123.5,119.5,86.8,83.7,61.2,23.5,144.
HRMS (ESI) Calculated for C35H2303 ([M]+Na*) = 519.1931, Found 519.1936.
IR (neat) 3058, 2980, 1620, 1599, 1571, 1508, 1490, 1444, 1416, 1393, 1357, 1307, 1275, 1227, 1154,
1084, 1022, 961, 692, 527, 425 cm’",

Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(thiophen-2-yl)allyl)oxy)-2-naphthoate (A33)
— White solid, Mp: 80-83 °C, 20% yield.

'H NMR (400 MHz, Chloroform-d) & 8.38 (dd, J = 8.4, 1.3 Hz, 1H), 8.12 (d,J =
7.0 Hz, 2H), 7.69 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.61 (ddd, J = 8.2, 6.9, 1.2 Hz,
coet  1H), 746 (dd, J=6.5,3.0 Hz, 2H), 7.30 (dq, J = 4.9, 2.8 Hz, 3H), 7.21 (d, ] = 5.0
OO Hz, 1H), 7.06 — 6.93 (m, 3H), 6.44 (dt, ] = 15.7, 6.1 Hz, 1H), 4.80 (dd, J = 6.1,
1.4 Hz, 2H), 4.46 (q, J=7.1 Hz, 2H), 4.19 (s, 2H), 1.45 (t, J=7.1 Hz, 3H).

O BC{'H} NMR (101 MHz, Chloroform-d) 8 166.1 , 156.1 , 141.6 , 134.6 , 131.6,

129.1,128.6,128.5,128.2,127.9,127.4,126.5,126.3,124.7,124.5,124.3,

123.8,123.5,119.5,86.8,83.7,76.2,61.2,23.5,143.
HRMS (ESI) Calculated for C29H2403S ([M]+Na*) = 475.1338, Found 475.1339.
IR (neat) 2980, 1621, 1600, 1571, 1508, 1444, 1416, 1394, 1367, 1344, 1306, 1275, 1226, 1154, 1084,
1023, 954, 855, 758, 693, 528cm™.
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Ethyl (E)-1-((4-ethoxy-4-oxobut-2-en-1-yl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A34)

White solid, Mp: 116119 °C, 58% yield.

/COZEt '"H NMR (400 MHz, Chloroform-d) & 8.25 (dd, J = 8.4, 1.4 Hz, 1H), 8.14 — 8.09
o (m, 2H), 7.68 (ddd, J = 8.4, 6.8, 1.4 Hz, 1H), 7.60 (ddd, J = 8.0, 6.8, 1.2 Hz, 1H),
COEt 7.47—7.42 (m, 2H), 7.32 — 7.26 (m, 3H), 7.22 (dt, J = 15.7, 4.2 Hz, 1H), 6.45
OO (dt,J=15.7,2.1 Hz, 1H), 4.83 (dd, J =4.2, 2.1 Hz, 2H), 4.43 (q, ] = 7.1 Hz, 2H),
= 4.26 (q,J=7.1 Hz, 2H), 4.17 (s, 2H), 1.42 (t,] = 7.2 Hz, 3H), 1.33 (t, ] = 7.1 Hz,
O 3H).

BC{'H} NMR (101 MHz, Chloroform-d) § 166.3 ,165.8 , 155.5, 142.7, 134.6 ,
131.6,129.0,128.7,128.7,128.2,127.9,126.7,126.4,124.0,123.9,123.4,121.7,119.5,86.6,
83.8,73.8,61.2,60.5,23.5,14.3,14.2.

HRMS (ESI) Calculated for CasHx6Os ([M]+Na*) = 465.1672, Found 465.1682
IR (neat) 2981, 1717, 1665, 1620, 1600, 1571, 1508, 1491, 1444, 1394, 1367, 1303, 1274, 1228, 1177,
1093, 1036, 759, 692, 528 cm’.

Ethyl (E)-1-(but-2-en-1-yloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A35)
White solid, Mp: 65-68 °C, 17% yield.
/% 'H NMR (400 MHz, Chloroform-d) & 8.35 (dd, J = 8.4, 1.3 Hz, 1H), 8.14 —
8.05 (m, 2H), 7.67 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.59 (ddd, J = 8.2, 6.8, 1.2
e COuEt Hz, 1H), 7.48 — 7.41 (m, 2H), 7.33 — 7.26 (m, 3H), 6.02 — 5.79 (m, 2H), 4.63
OO 455 (m, 2H), 4.45 (q, T = 7.1 Hz, 2H), 4.17 (s, 2H), 1.79 (d, = 4.5 Hz, 3H),
1.45 (t, J=7.1 Hz, 3H).
= BC{'H} NMR (101 MHz, Chloroform-d) & 166.2 , 156.3 , 1345 , 131.6 ,
O 1309, 129.3 , 128.5, 128.2, 127.9 , 126.6 , 126.5, 126.3 , 124.6 , 123.7 ,
123.5,119.4,86.8,83.7,76.8,61.1,23.4,17.9,14.3.
HRMS (ESI) Calculated for Co6H2403 ([M]+Na*) = 407.1618, Found 407.1616.
IR (neat) 2978, 1620, 1600, 1571, 1508, 1491, 1445, 1416, 1394, 1354, 1306, 1275, 1226, 1206, 1154,
1085, 1023, 965, 912, 758, 692, 528 cm..

Ethyl (E)-1-(hex-2-en-1-yloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A36)
Colorless oil, Mp: 28-31 °C, 30% yield.
'H NMR (400 MHz, Chloroform-d) § 8.36 (dd, J = 8.4, 1.3 Hz, 1H), 8.10 (d,J =
= 8.7 Hz, 2H), 7.67 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.59 (ddd, /= 8.1, 6.8, 1.1 Hz,
o 1H), 7.48 — 7.41 (m, 2H), 7.29 (p, J = 3.5 Hz, 3H), 5.96 — 5.83 (m, 2H), 4.62 (d,
COEt  J=52 Hz, 2H), 4.46 (q, J = 7.1 Hz, 2H), 4.17 (s, 2H), 2.10 (dt, J = 7.9, 5.9 Hz,
OO 2H), 1.44 (dt, J=9.9, 7.2 Hz, 5H), 0.91 (t, J= 7.4 Hz, 3H).
= 13C NMR (101 MHz, Chloroform-d) 8 166.3 , 156.3 , 136.0 , 1345, 131.6 ,
O 129.3,128.4,128.2,128.1,127.8,126.5,126.2,125.4,124.7,123.7,123.5,
119.4,86.8,83.6,77.0,61.1,34.4,23.4,22.1,14.3,13.6.
HRMS (ESI) Calculated for CosH2303 ([M]+Na*) = 435.1931, Found 435.1933.8
IR (neat) 2959, 2929, 2871, 1722, 1621, 1600, 1571, 1507, 1491, 1457, 1416, 1394, 1357, 1306, 1275,
1225, 1154, 1083, 1023, 972, 692, 527 cm’".
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Ethyl (E)-1-((3-cyclohexylallyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A37)

White solid, Mp: 59-62 °C, 25% yield.

'H NMR (600 MHz, Chloroform-d) § 8.35 (d, J = 8.4 Hz, 1H), 8.10 (d, ] = 8.4

7 Hz, 1H), 8.08 (s, 1H), 7.67 (ddd, J = 8.3, 6.7, 1.3 Hz, 1H), 7.59 (ddd, ] = 8.1, 6.8,

0 1.0 Hz, 1H), 7.44 (dd, J = 6.7, 3.0 Hz, 2H), 7.31 — 7.27 (m, 3H), 5.85 — 5.76 (m,

OO co 2H), 4.60 (d, J = 5.9 Hz, 2H), 4.45 (q, J = 7.1 Hz, 2H), 4.17 (s, 2H), 2.03 (dtd, J

=11.1, 6.8, 3.0 Hz, 1H), 1.76 — 1.71 (m, 4H), 1.68 — 1.63 (m, 1H), 1.45 (t,J =

O Z 7.2 Hz, 3H), 1.27 (tt, J = 12.9, 3.5 Hz, 2H), 1.18 — 1.06 (m, 3H).

BC{'H} NMR (151 MHz, Chloroform-d) § 166.3 , 156.3 ,141.9, 134.5,131.6,
129.4,128.5,128.2,128.1,127.9,126.5,126.2,124.8,123.7,123.5,122.7,119.4,86.9,83.6,
77.2,61.1,40.3,32.5,26.1,26.0,23.5,14.4.

HRMS (ESI) Calculated for C3;H3,03 ([M]+Na*) = 475.2244, Found 475.2246.
IR (neat) 2923, 2850, 1721, 1620, 1600, 1571, 1508, 1490, 1447, 1416, 1394, 1368, 1351, 1306, 1275,
1225, 1153, 1083, 1024, 971, 692, 528 cm’".

Ethyl 4-((E)-3-(4-bromophenyl)allyl)-1-(cinnamyloxy)-2-naphthoate (A38)
White solid, Mp: 96-99 °C, 84% yield.
'H NMR (400 MHz, Chloroform-d) & 8.38 (d, J = 8.1 Hz, 1H), 8.04 (d, J = 8.2
Hz, 1H), 7.78 (s, 1H), 7.60 (dddd, J = 20.2, 8.1, 6.8, 1.3 Hz, 2H), 7.45 (d, J =
7.3 Hz, 2H), 7.42 — 7.30 (m, 4H), 7.29 — 7.25 (m, 1H), 7.18 (d, J = 8.2 Hz, 2H),
" om O681(dJ=159 Hz, 1H), 6.59 (dt, /= 159, 6.0 Hz, 1H), 6.48 (dt, /= 15.9, 6.1
CO Hz, 1H), 638 (d, J = 16.0 Hz, 1H), 4.82 (dd, J = 6.0, 1.4 Hz, 2H), 4.44 (q, J =
7.1 Hz, 2H), 3.95 (d, J = 6.1 Hz, 2H), 1.43 (t, J = 7.1 Hz, 3H).
O | 13C NMR (101 MHz, Chloroform-d) & 166.6 , 155.8 , 136.7 , 136.4 , 1353 ,
Br 133.3, 132.0, 131.7 , 130.5, 129.5, 1294, 128.8 , 128.6 , 128.1 , 127.8 ,
127.2,126.8,126.5,125.0,124.7,124.5,121.0,119.8,76.7,61.4,36.3,14.6 .
HRMS (ESI) Calculated for C3;H27"°BrO; ([M]+Na*) = 549.1036, Found 549.1047.
HRMS (ESI) Calculated for C3;Hp7*'BrO; ([M]+Na*) = 551.1015, Found 551.1022.
IR (neat) 3026, 2980, 2361, 1619, 1571, 1487, 1449, 1395, 1356, 1276, 1228, 1206, 1154, 1079, 1011,
965, 833, 765, 693, 498 cm!.

Ethyl 1-(((E)-3-(4-bromophenyl)allyl)oxy)-4-cinnamyl-2-naphthoate (enz-A38)
Br White solid, Mp: 110-113 °C, 76% yield.
'H NMR (400 MHz, Chloroform-d) & 8.35 (d, J= 8.1 Hz, 1H), 8.05 (d, J=8.2 Hz,
1H), 7.80 (s, 1H), 7.57 (dddd, J = 19.4, 8.0, 6.8, 1.4 Hz, 2H), 7.47 — 7.41 (m, 2H),
7.32 —7.22 (m, 6H), 7.19 — 7.14 (m, 1H), 6.74 (d, J = 15.9 Hz, 1H), 6.57 (dt, J =
coet 159,59 Hz, 1H), 6.45 (d, J= 2.6 Hz, 2H), 4.80 (dd, J = 5.8, 1.4 Hz, 2H), 4.42 (q,
OO J=17.1 Hz, 2H), 4.02 — 3.87 (m, 2H), 1.41 (t,J=7.1 Hz, 3H).
| 13C NMR (101 MHz, Chloroform-d) § 166.4 , 155.6 ,137.4,135.6 , 1353, 1324,
O 131.8,131.8,131.6,129.3,128.6, 128.5,128.2,127.3,127.0, 1264, 126.2,
125.8,124.5,124.4,121.8,119.7,76.3,61.3,36.3,14.5.
HRMS (ESI) Calculated for C3;H27°BrO; ([M]+Na*) = 549.1036, Found 549.1047.
HRMS (ESI) Calculated for C3;Hp7*'BrO; ([M]+Na*) = 551.1015, Found 551.1024.
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IR (neat) 3026, 2980, 1619, 1599, 1571, 1487, 1448, 1417, 1393, 1357, 1277, 1227, 1207, 1152, 1073,
1009, 966, 847, 767, 741, 693, 498 cm™.

Ethyl 1-(cinnamyloxy)-4-((E)-3-(naphthalen-1-yl)allyl)-2-naphthoate (A39)
White solid, Mp: 74-77 °C, 71% yield.
'H NMR (400 MHz, Chloroform-d) § 8.61 (d, J = 8.3 Hz, 1H), 8.35 (d, J = 8.3 Hz,
7 1H), 8.26 — 8.15 (m, 1H), 8.10 (s, 1H), 8.04 — 7.98 (m, 1H), 7.92 (d, J = 8.1 Hz,
o 1H), 7.79 (ddd, J = 26.9, 13.3, 7.1 Hz, 3H), 7.65 (d, J = 7.6 Hz, 4H), 7.60 — 7.51
OO €O (m, 3H), 7.46 (t, J = 7.7 Hz, 1H), 7.41 (d, J = 15.7 Hz, 1H), 7.02 (d, J = 15.9 Hz,
1H), 6.81 (dt, J=15.4, 5.8 Hz, 1H), 6.74 — 6.63 (dt, 1H), 5.04 (d, /= 6.1 Hz, 2H),
\ 4.65 (q,J=17.1 Hz, 2H), 4.28 (d, J= 6.4 Hz, 2H), 1.63 (t, /= 7.2 Hz, 3H).
O 13C NMR (101 MHz, Chloroform-d) & 166.4 , 155.6 , 136.5 , 135.2 , 135.1 ,
O 133.5,133.0,132.1,131.6, 131.0, 129.2,128.9, 128.5, 128.4, 128.3, 127.8 ,
127.5,126.9,126.6 ,126.3,125.8,125.6,125.5,124.8 ,124.4 ,124.4 ,123.8 ,
123.7,119.6,76.5,61.2,36.5,14.3.
HRMS (ESI) Calculated for C35H3003 ([M]+Na*) = 521.2087, Found 521.2094.
IR (neat) 3058, 2980, 1619, 1598, 1572, 1507, 1448, 1516, 1393, 1356, 1276, 1226, 1206, 1153, 1083,
1022, 965, 863, 768, 692, 561, 496, 424cm’.

Ethyl 4-cinnamyl-1-(((E)-3-(naphthalen-1-yl)allyl)oxy)-2-naphthoate (ent-A39)
O White solid, Mp: 98-101 °C, 77% yield.
'H NMR (400 MHz, Chloroform-d) & 8.51 — 8.37 (m, 1H), 8.09 (dd, J = 8.8, 4.3
Hz, 2H), 7.91 — 7.77 (m, 3H), 7.67 — 7.44 (m, 7H), 7.36 — 7.30 (m, 2H), 7.29 —
0 couEt 7.25 (m, 2H), 7.23 — 7.14 (m, 1H), 6.61 (dt, J = 15.5, 6.0 Hz, 1H), 6.48 (d, J =
OO 2.0 Hz, 2H), 4.95 (dd, J = 6.1, 1.5 Hz, 2H), 4.46 (qd, J = 7.1, 1.5 Hz, 2H), 3.98
(d, J=4.1 Hz, 2H), 1.44 (t, J=7.1 Hz, 3H).
| 13C NMR (101 MHz, Chloroform-d) & 166.7 , 155.7 , 137.4 , 135.3 , 1344 ,
O 133.7,132.3,131.6,131.3,130.6,129.5,128.7,128.6,128.6,128.5,128.3,
128.2,127.3,127.1,126.4,126.3,126.2,126.0,125.8,124.7,124.6,124.2,
123.9,119.8,76.8,61.4,36.4,14.6.
HRMS (ESI) Calculated for C35H3003 ([M]+Na*) = 521.2087, Found 521.2092.
IR (neat) 3057, 2980, 1619, 1597, 1571, 1505, 1448, 1416, 1392, 1360, 1277, 1228, 1205, 1154, 1084,
1021, 964, 866, 769, 738, 693, 493, 426 cm’.

Ethyl 4-((E)-but-2-en-1-yl)-1-(cinnamyloxy)-2-naphthoate (A40)
White solid, Mp: 40-43 °C, 75% yield.
'H NMR (400 MHz, Chloroform-d) & 8.35 (dd, J = 7.8, 1.4 Hz, 1H), 8.07 — 8.00
= (m, 1H), 7.73 (s, 1H), 7.64 — 7.54 (m, 2H), 7.47 — 7.43 (m, 2H), 7.37 — 7.31 (m,
o 2H), 7.29 — 7.24 (m, 1H), 6.85 — 6.77 (m, 1H), 6.59 (dt, J = 15.9, 6.0 Hz, 1H),
COEt 582 -5.65 (m, 1H), 5.66 — 5.50 (m, 1H), 4.80 (dd, /= 6.0, 1.4 Hz, 2H), 4.44 (q, J
OO =7.1 Hz, 2H), 3.74 (dq, J= 6.3, 1.3 Hz, 2H), 1.68 (dt, J= 6.4, 1.5 Hz, 3H), 1.43 (t,
J=17.1 Hz, 3H).

|
3C NMR (101 MHz, Chloroform-d) & 166.7 , 155.5 , 136.7 , 1353 , 133.2,
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133.1,129.3,129.2,128.7,128.3,128.0,127.2,126.8,126.6,126.3,125.1,124.6 ,124.5,119.7,
76.6,61.3,36.0,18.1,14.5.

HRMS (ESI) Calculated for Co6H2603 ([M]+Na*) = 409.1774, Found 409.1775.

IR (neat) 2978, 2361, 1720, 1619, 1571, 1500, 1448, 1416, 1393, 1358, 1276, 1228, 1205, 1154, 1083,
1023, 965, 766, 693 cm™.

Ethyl 1-(((E)-but-2-en-1-yl)oxy)-4-cinnamyl-2-naphthoate (enz-A40)
White solid, Mp: 72-75 °C, 74% yield.
/% '"H NMR (400 MHz, Chloroform-d) & 8.33 (dd, J = 8.3, 1.6 Hz, 1H), 8.06 (dd, J
o} =8.0, 1.3 Hz, 1H), 7.77 (s, 1H), 7.58 (dddd, J = 20.8, 8.2, 6.8, 1.4 Hz, 2H), 7.33
OO COEL (4t J=6.4, 1.4 Hz, 2H), 7.27 (d, J = 4.2 Hz, 2H), 7.23 — 7.15 (m, 1H), 6.48 (d,
J=3.5 Hz, 2H), 6.05 — 5.74 (m, 2H), 4.58 (d, J = 3.3 Hz, 2H), 4.44 (q, J = 7.1
| Hz, 2H), 3.96 (d, J = 3.8 Hz, 2H), 1.79 (d, J = 4.3 Hz, 3H), 1.44 (t, J= 7.1 Hz,

3H)

O 13C NMR (101 MHz, Chloroform-d) & 166.7 , 155.8 , 137.5 , 135.3 , 132.0 ,
131.6,131.0,129.4,128.7,128.6,128.4 ,127.3,127.1,126.8 ,126.3 , 124.7 ,124.5,119.7,76.9 ,
61.3,364,18.1,14.5.

HRMS (ESI) Calculated for Co6H2603 ([M]+Na*) = 409.1774, Found 409.1773.
IR (neat) 3025, 2978, 2361, 1619, 1600, 1571, 1500, 1448, 1416, 1393, 1356, 1277, 1228, 1205, 1154,
1085, 1024, 965, 767, 738, 693, 493 cm™..

1-chloro-4-(cinnamyloxy)naphthalene (A41)
Colorless oil, 91% yield.
'H NMR (400 MHz, Chloroform-d) § 8.17 (d, J = 8.8 Hz, 1H), 7.80 (d, J = 7.8 Hz,
7 1H), 7.56 — 7.45 (m, 3H), 7.44 — 7.41 (m, 2H), 7.34 — 7.30 (m, 3H), 7.28 — 7.23 (m,
0 1H), 6.78 (d, J = 15.7 Hz, 1H), 6.58 (dt, J = 15.9, 6.2 Hz, 1H), 4.80 (dd, /= 6.2, 1.4

H
Hz, 2H).
13C NMR (101 MHz, Chloroform-d) 3 150.6 , 136.4 , 133.5 , 133.4 , 129.3 , 128.6 ,

Cl
127.9,127.5, 126.7,126.6, 1264, 124.9, 124.5, 122.1 , 74.6 .
HRMS (ESI) Calculated for C1oH;sCIO ([M]+Na*) = 317.0704, Found 317.0706.

4-benzyl-1-(cinnamyloxy)-2-naphthonitrile (A43)
Colorless oil, 64% yield.
'H NMR (600 MHz, Chloroform-d) & 8.32 (d, J = 7.4 Hz, 1H), 7.99 (d, ] = 7.9 Hz,
Z 1H), 7.62 — 7.56 (m, 2H), 7.43 (m, 2H), 7.33 (m, 2H), 7.31 — 7.25 (m, 3H), 7.25 —
o) 7.20 (m, 2H), 7.17 (d, J = 6.9 Hz, 2H), 6.76 (d, J = 15.8 Hz, 1H), 6.61 — 6.53 (m, 1H),
OO N 5.09(d, J = 6.4 Hz, 2H), 4.36 (s, 2H).
13C NMR (151 MHz, Chloroform-d) & 159.0, 139.2, 136.1 , 135.1, 134.7, 133.3,
O 129.4 ,128.7 , 128.6 , 128.2 , 128.0 , 127.5,126.9 , 126.8 , 126.5 , 124.7 , 123.7 ,
123.6,117.8,99.6 ,76.2,38.4 .
HRMS (ESI) Calculated for Co7H21NO ([M]+Na*) = 398.1515, Found 398.1507.
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4-chloro-1-(cinnamyloxy)-2-naphthaldehyde (A44)
'H NMR (600 MHz, Chloroform-d) & 10.56 (s, 1H), 8.32 (dd, J = 12.8, 8.4 Hz, 2H),
7.96 (s, 1H), 7.78 (t, J = 7.7 Hz, 1H), 7.70 — 7.67 (m, 1H), 7.42 (d, J = 7.6 Hz, 2H),
2 736(t,J="17.5 Hz, 2H), 730 (t, /= 7.5 Hz, 1H), 6.76 (d, /= 15.9 Hz, 1H), 6.54 —
0 6.49 (m, 1H), 4.8 (d, J= 6.1 Hz, 2H).
CHO 13C NMR (151 MHz, Chloroform-d) 5 188.51, 159.71 , 135.81 , 135.06 , 134.91
[ 130.41, 129.36, 128.72 , 128.68 , 128.42 , 127.64 , 126.74 , 125.49 , 125.42 ,
123.88,122.90 , 122.47,79.02 .
HRMS (ESI) Calculated for CooHsC10; ([M]+Na) = 345.0653, Found 345.0658.
IR (neat) 3027, 2886, 1678, 1618, 1587, 1496, 1449, 1411, 1349, 1259, 1218, 1185, 1095, 1030, 963,
921, 836, 746, 685, 615, 510 cm-1.

1-(1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)naphthalen-2-yl)ethan-1-one (A45)
Yellow solid, Mp: 107-110 °C, 28% yield.
'H NMR (400 MHz, Chloroform-d) & 8.34 (dd, J = 8.1, 1.6 Hz, 1H), 8.15(d,J =
7 8.3 Hz, 1H), 7.93 (d, ] = 4.1 Hz, 1H), 7.69 (ddd, J = 8.3, 6.8, 1.4 Hz, 1H), 7.62
@ cocks (ddd, J = 8.2, 6.8, 1.3 Hz, 1H), 7.45 (h, J = 2.1 Hz, 4H), 7.40 — 7.34 (m, 2H),
CO) 730 (td, T = 5.2, 2.1 Hz, 4H), 6.82 (d, J = 15.8 Hz, 1H), 6.53 (dt, ] = 15.8, 6.0
_ Hz, 1H), 4.74 (dd, J = 6.1, 1.4 Hz, 2H), 4.18 (s, 2H), 2.81 (s, 3H).
O 3C{'H} NMR (101 MHz, Chloroform-d) § 200.4 , 155.2, 136.2, 134.7 , 133.6,
131.6 , 129.1 , 128.7 , 128.7 , 128.6 , 128.2 , 128.1 , 128.1 , 127.9 , 126.7 ,
126.6,125.3,124.2,124.1,124.0,123.4,86.7,83.7,77.3,31.0,23.5.
HRMS (ESI) Calculated for C30H240, ([M]+Na*) = 439.1669, Found 439.1669.
IR (neat) 3057, 1670, 1619, 1599, 1570, 1491, 1446, 1412, 1386, 1360, 1305, 1272, 1225, 1186, 1153,
1070, 1025, 965, 611, 529, 504, 433 cm™..
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15. Spectral Characterization Data for the Products
Ethyl
(B1)

(R)-4-cinnamyl-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate

White solid, Mp: 82-85 °C, 88% yield, 91% ee; [a]'*¢ =-28.2 (¢ =1.79 in
CHCly, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 12.68 min, fRmajor) = 21.40 min.

'"H NMR (400 MHz, Acetone-ds) 6 8.12 (dd, J= 7.9, 1.5 Hz, 1H), 7.93 (d,
J=28.1Hz, 1H), 7.78 (s, 1H), 7.74 (ddd, /= 8.1, 7.3, 1.5 Hz, 1H), 7.51 — 7.46 (m, 1H), 7.28 — 7.14 (m,
10H), 6.45 — 6.39 (m, 1H), 5.89 — 5.81 (m, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.28 (s, 2H), 3.26 — 3.20 (m,
1H), 3.13 (ddd, /= 14.0, 7.5, 1.3 Hz, 1H), 1.28 (t, /= 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-ds) 5 181.2 , 165.6 , 157.2 ,145.7,137.9,134.99, 135.2,135.0,
134.0,134.0,133.9,132.2,129.4,129.3,129.0, 128.4,128.3,127.5,127.3,127.0,124.9,124.1,
86.2,84.7,61.7,46.7,44.1,32.8,14.6.

HRMS (ESI) Calculated for C31H2603 ([M]+Na*) = 469.1774, Found 469.1786.

IR (neat) 3028, 2982, 1733, 1662, 1600, 1490, 1451, 1378, 1275, 1231, 1161, 1138, 1086, 1019, 967,
928, 862, 756, 692, 618, 527 cm™..
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Methyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate
(B2)

Colorless oil, 72% yield, 81% ee; [a]'*3 = -24.3 (¢ = 0.59 in CHxCl,, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 15.27 min, fRmajor) = 24.53 min.

'H NMR (400 MHz, Acetone-de) 8 8.19 — 8.06 (m, 1H), 7.93 (d, J = 7.9
Hz, 1H), 7.81 (s, 1H), 7.77 — 7.72 (m, 1H), 7.51 — 7.47 (m, 1H), 7.28 — 7.13 (m, 10H), 6.42 (d, /= 15.7
Hz, 1H), 5.89 — 5.81 (m, 1H), 3.79 (s, 3H), 3.28 (s, 2H), 3.26 — 3.11 (m, 2H).

BC{'H} NMR (101 MHz, Acetone-ds) & 181.2, 166.0 , 157.7 , 145.6 , 137.9 , 135.0 , 134.8 , 134.1,
133.9,132.2,129.4,129.3,129.0, 1284, 128.3,127.5,127.3,127.0, 1249 ,124.0,86.2 , 84.7 ,
52.5,46.8,44.1,32.8

HRMS (ESI) Calculated for C30H2403 ([M]+Na*) = 455.1618, Found 455.1621.

IR (neat) 3028, 2950, 1738, 1663, 1600, 1491, 1437, 1380, 1279, 1234, 1188, 1161, 1137, 1086, 984,
873, 693, 619, 528 cm™..
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Isopropyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B3)

White solid, Mp: 50-53 °C, 78% yield, 97% ee; [a]'*° = -30.7 (¢ = 0.68 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 Ml/min, A =
224 nm, fR(minor) = 9.95 min, fr(majory = 16.44 min.

'H NMR (400 MHz, Acetone-ds) & 8.11 (dd, J= 7.9, 1.5 Hz, 1H), 7.93 (d,
J=74Hz, 1H), 7.76 — 7.72 (m, 2H), 7.51 — 7.46 (m, 1H), 7.28 — 7.15 (m, 10H), 6.42 (d, J = 15.8 Hz,
1H), 5.89 — 5.81 (m, 1H), 5.14 (hept, J = 6.2 Hz, 1H), 3.28 (s, 2H), 3.24 — 3.10 (m, 2H), 1.29 (dd, J =
6.3,2.6 Hz, 6H).

BC{IH} NMR (101 MHz, Acetone-ds) & 181.3 , 165.3 , 156.6 , 145.7 , 138.0 , 135.6 , 135.0 , 134.0
133.9,132.3,1294,129.3,129.0, 128.4,128.3,127.5,127.3,127.0,124.9,124.1,86.3,84.7,
69.3,46.7,44.1,32.8,22.1.

HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1935.

IR (neat) 3028, 2981, 2934, 1730, 1663, 1600, 1491, 1452, 1378, 1277, 1234, 1181, 1142, 1105, 1085,
1027, 966, 942, 836, 692, 618, 527 cm™.
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Phenyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate
(B4)

White solid, Mp: 4649 °C, 87% yield, 97% ee; [a]"*° =-43.0 (¢ = 0.83 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 25.41 min, fRmajor) = 45.28 min.

'H NMR (400 MHz, Acetone-d6) & 8.17 (dd, J = 7.9, 1.5 Hz, 1H), 8.10 (s,
1H), 7.97 (d, J = 7.8 Hz, 1H), 7.80 — 7.75 (m, 1H), 7.51 (ddd, J = 8.1, 7.3, 1.1 Hz, 1H), 7.44 (ddd, J =
7.6, 6.4, 2.0 Hz, 2H), 7.30 — 7.13 (m, 13H), 6.47 (d, J = 15.8 Hz, 1H), 5.92 (dt, J = 15.4, 7.5 Hz, 1H),
3.34 (s, 2H), 3.31 — 3.17 (m, 2H).

BC{IH} NMR (101 MHz, Acetone-d6) & 181.1 , 164.0 , 159.1 , 152.0 , 145.6 , 137.9 , 135.1 ,
134.2,134.2,133.8,132.2,130.4,129.4,129.3,129.0, 128.5,128.3,127.5,127.0, 127.0, 126.9,
124.8,124.0,122.7,86.2,84.8 ,47.1,44.1,32.8.

HRMS (ESI) Calculated for C35H2603 ([M]+Na*) = 517.1774, Found 517.1777.

IR (neat) 3028, 1752, 1665, 1598, 1490, 1454, 1379, 1267, 1215, 1189, 1161, 1129, 1072, 1025, 966,
928, 897, 838, 754, 691, 528, 499 cm..
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Ethyl (R)-4-cinnamyl-1-ox0-4-(prop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate (B5)
Colorless oil, 86% yield, 93% ee; [a]'*> = 51.2 (¢ = 0.52 in CH,Cl, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 9.59 min, fr(majory = 11.45 min.

"H NMR (400 MHz, Acetone-ds) 6 8.11 — 8.09 (m, 1H), 7.89 — 7.87 (m,
1H), 7.74 (d, J=3.2 Hz, 2H), 7.51 — 7.48 (m, 1H), 7.23 — 7.19 (m, 2H), 7.16 — 7.14 (m, 3H), 6.36 (d, J
=15.8 Hz, 1H), 5.80 — 5.75 (m, 1H), 4.28 (d, /= 7.1 Hz, 2H), 3.11 — 3.08 (m, 4H), 2.37 (t, /= 2.6 Hz,
1H), 1.30 (s, 3H).

13C NMR (101 MHz, Acetone-ds) 8 206.3 , 181.1,165.5,157.1,145.4,137.9,135.1,134.9,134.0,
133.8,129.4,128.4,128.3,127.4,127.4,127.0,124.6,80.3,73.3,61.7,46.1 ,444,31.3,14.6.
HRMS (ESI) Calculated for CosH203 ([M]+Na*) = 393.1461, Found 393.1463 .

IR (neat) 3293, 3028, 2982, 1735, 1664, 1601, 1453, 1380, 1276, 1233, 1162, 1139, 1087, 1019, 967,
929, 862, 752, 647, 514 cm’!
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Ethyl (R)-4-cinnamyl-4-(ethoxymethyl)-1-0x0-1,4-dihydronaphthalene-2-carboxylate (B6)
Colorless oil, 42% yield, 93% ee; [a]'** = 69.8 (¢ = 0.32 in CH,Cl,, A = 589 nm).
HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224
nm, fReminor) = 9.90 min, fRemajor) = 11.34 min.

'H NMR (400 MHz, Acetone-d6) & 8.09 (dd, J = 7.9, 1.5 Hz, 1H), 7.86 (d, ] =
7.8 Hz, 1H), 7.76 (s, 1H), 7.71 (ddd, J =7.9, 7.2, 1.5 Hz, 1H), 7.48 (ddd, J = 8.2,
7.3, 1.2 Hz, 1H), 7.21 — 7.12 (m, SH), 6.34 (d, J = 15.7 Hz, 1H), 5.75 (dd, J = 15.6, 7.6 Hz, 1H), 4.25 (t,
J=17.1 Hz, 2H), 3.98 — 3.87 (m, 2H), 3.48 — 3.38 (m, 2H), 3.02 (ddd, J = 7.6, 2.9, 1.3 Hz, 2H), 1.29 (t, J
=7.1 Hz, 3H), 1.04 (t, J = 7.0 Hz, 3H)

3C{'H} NMR (101 MHz, Acetone-d6) § 181.2, 165.6 , 157.6 , 145.0 , 138.0, 134.8 ,134.7,133.9,
133.7,129.4,128.3,128.2,127.5,127.4,126.9,124.5,77.9,67.7,61.6,48.1 ,41.5,15.3, 14.6.
HRMS (ESI) Calculated for CosH2604 ([M]+Na*) = 413.1723, Found 413.1721.

IR (neat) 2978, 2869, 1736, 1663, 1601, 1453, 1378, 1277, 1230, 1110, 1020, 966, 929, 754, 695, 620,
514 cm™l.
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Ethyl (R)-4-benzyl-4-cinnamyl-1-0x0-1,4-dihydronaphthalene-2-carboxylate (B7)

Colorless oil, 55% yield, 94% ee; [a]'*? = 13.2 (¢ = 0.46 in CHxCl,, A = 436
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224
NM, fR(minor) = 16.18 min, fr(major) = 22.88 min.

'H NMR (400 MHz, Acetone-d6) 5 8.04 (dd, J = 8.0, 1.1 Hz, 1H), 7.91 (dd, J =
7.9, 1.5 Hz, 1H), 7.80 (s, 1H), 7.77 (ddd, J = 8.0, 7.3, 1.5 Hz, 1H), 7.44 — 7.40 (m, 1H), 7.21 — 7.17 (m,
2H), 7.15 - 7.10 (m, 3H), 7.04 — 6.99 (m, 3H), 6.82 — 6.78 (m, 2H), 6.40 (d, J = 15.6 Hz, 1H), 5.82 (dt,
J=154,7.4Hz, 1H), 422 (q, J = 7.1 Hz, 2H), 3.54 — 3.44 (m, 2H), 3.33 — 3.07 (m, 2H), 1.28 (t,J =
7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 180.8 , 165.4 , 158.7 , 145.8 , 138.0, 137.0, 134.7 , 134.5,
134.0,133.6,1309,129.4,128.4,128.2,128.1,128.1,127.4,127.2,127.0,125.2,61.5,48.6,
48.4,45.3 ,14.6.

HRMS (ESI) Calculated for C29H2603 ([M]+Na*) = 445.1774, Found 445.1775.

IR (neat) 3029, 2982, 1736, 1662, 1601, 1494, 1452, 1380, 1276, 1230, 1159, 1138, 1087, 1020, 966,
929, 748, 699, 617 cm™..
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Ethyl (R)-4-chloro-4-cinnamyl-1-oxo0-1,4-dihydronaphthalene-2-carboxylate (B8)

o Colorless oil, 83% yield, 93% ee; [a]'** = 24.3 (¢ = 0.59 in CH,Cl,, A = 589 nm).

CozE‘ HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, J = 224
e w nm, fReminor) = 11.44 min, fr(majory = 10.02 min.

'H NMR (400 MHz, Acetone-d6) & 8.05 (ddd, J = 9.6, 8.0, 1.3 Hz, 2H), 7.84 (td,

J=7.7, 1.5 Hz, 1H), 7.72 (s, 1H), 7.60 (td, ] = 7.6, 1.2 Hz, 1H), 7.21 (qd, J = 7.0, 2.4 Hz, SH), 6.49 (d,
J=15.8 Hz, 1H), 5.87 (dd, J = 15.6, 7.6 Hz, 1H), 4.29 (q, J = 7.1 Hz, 2H), 3.53 — 3.43 (m, 2H), 1.30 (t,
J=17.1 Hz, 3H).

BC{'H} NMR (101 MHz, Acetone-d6) 5 180.1 , 164.7 , 151.4 , 1433, 137.6 , 137.0, 134.9 , 132.6,
131.0,130.3, 129.5,129.3, 128.8, 127.3, 127.2, 122.5,65.1, 62.2 , 48.6 , 14.5.

HRMS (ESI) Calculated for C2,H;sCl0s ([M]+Na*) = 389.0915, Found 389.0912.

IR (neat) 2982, 1740, 1670, 1600, 1453, 1375, 1278, 1230, 1138, 1087, 968, 930, 757, 694, 511 cm'".
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Ethyl (S)-4-cinnamyl-1-ox0-4-propyl-1,4-dihydronaphthalene-2-carboxylate (B9)

Colorless oil, 62% yield, 93% ee; [a]"*® = 100.2 (¢ = 0.47 in CH,Cl, A = 589
nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224 nm,
fR(minor) = 16.37 min, fr(majory = 15.02 min.

'H NMR (400 MHz, Acetone-d6) & 8.09 (dd, J = 7.9, 1.5 Hz, 1H), 7.79 (d, J =
7.4 Hz, 1H), 7.74 — 7.70 (m, 1H), 7.62 (s, 1H), 7.48 — 7.44 (m, 1H), 7.22 — 7.17 (m, 2H), 7.13 (td, J =
5.6, 1.5 Hz, 3H), 6.31 (d, J = 15.7 Hz, 1H), 5.75 (dd, J = 15.6, 7.7 Hz, 1H), 4.25 (t, J = 7.1 Hz, 2H),
3.05-2.91 (m, 2H), 2.31 — 2.07 (m, 2H), 1.02 (dq, J = 12.8, 6.7, 6.0 Hz, 1H), 0.80 — 0.74 (m, 4H).
3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.7 , 159.3 , 146.6 , 138.1 , 1349, 134.7 ,134.1,
133.9,129.4,128.2,128.0,127.4,127.4,126.9,125.0,61.6,47.4,46.3,44.1,18.9,14.6,14.5.
HRMS (ESI) Calculated for CosH2603 ([M]+Na*) = 397.1774, Found 397.1772.

IR (neat) 3028, 2959, 2932, 2872, 1737, 1661, 1601, 1452, 1380, 1274, 1231, 1141, 1087, 1022, 966,
927, 748, 695, 619, 513 cm™..
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Ethyl (R)-4-cinnamyl-4-cyclopropyl-1-oxo-1,4-dihydronaphthalene-2-carboxylate (B10)

Colorless oil, 34% yield, 78% ee; [a]'** = 74.0 (¢ = 0.19 in CH,Cl,, A = 589 nm).
HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224 nm,
fR(minor) = 17.64 min, fR(majory = 18.51 min.

'H NMR (400 MHz, Acetone-d6) & 8.07 (dd, J = 7.9, 1.5 Hz, 1H), 7.90 (dd, J =
8.1, 1.1 Hz, 1H), 7.73 (ddd, J = 8.0, 7.2, 1.5 Hz, 1H), 7.55 (s, 1H), 7.47 (ddd, J = 8.2, 7.2, 1.1 Hz, 1H),
7.21 —7.16 (m, 2H), 7.14 — 7.11 (m, 3H), 6.37 (d, J = 15.8 Hz, 1H), 5.82 — 5.74 (m, 1H), 4.27 — 4.21
(m, 2H), 3.15 — 2.91 (m, 2H), 1.48 (tt, J = 8.1, 5.8 Hz, 1H), 1.28 (t, ] = 7.1 Hz, 3H), 0.61 — 0.56 (m,
2H), 0.46 — 0.41 (m, 1H), 0.28 — 0.23 (m, 1H).

BC{'H} NMR (101 MHz, Acetone-d6) & 181.1 , 165.6 , 157.0 , 147.2 , 138.1 , 134.6 , 134.6 ,
133.8,133.0,129.4,128.2,128.1,127.3,126.9,125.2,61.7,45.2,42.9,23.0, 14.6, 14.2.
HRMS (ESI) Calculated for CosH2403 ([M]+Na*) = 395.1618, Found 395.1616.

IR (neat) 2983, 1737, 1664, 1601, 1453, 1380, 1278, 1230, 1136, 1086, 1022, 966, 928, 761, 695 cm’".
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3-ethyl 1-methyl (R)-1-cinnamyl-4-o0x0-1,4-dihydronaphthalene-1,3-dicarboxylate (B11)

Colorless oil, 36% yield, 80% ee; [a]'*® = 115.0 (¢ = 0.22 in CHxClp, A = 589
nm).

HPLC: Daicel chiralcel IE, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 224 nm,
fR(minor) = 14.55 min, fR(majory = 15.94 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dt, J = 7.6, 1.1 Hz, 1H), 7.78 — 7.73 (m, 3H), 7.56 (ddd, J =
8.2,6.0,2.4 Hz, 1H), 7.24 - 7.19 (m, 2H), 7.16 (dq, J = 5.6, 1.9, 1.4 Hz, 3H), 6.38 (d, J = 15.8 Hz, 1H),
5.81 -5.73 (m, 1H), 4.30 — 4.24 (m, 2H), 3.70 (s, 3H), 3.30 (ddd, J = 7.7, 6.7, 1.3 Hz, 2H), 1.29 (t, J =
7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 180.6 , 171.6 , 1653, 151.6 , 141.3,137.8,136.0, 134.5,
134.3,132.8,129.4,129.3,128.4,128.0,127.6,127.0,123.4,61.9,53.9,53.5,43.2,14.6.
HRMS (ESI) Calculated for C24H20s ([M]+Na*) = 413.1359, Found 413.1358.

IR (neat) 2955, 1668, 1600, 1452, 1379, 1280, 1230, 1137, 1086, 1020, 969, 927, 754, 695 cm™'.
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Ethyl (R)-4-cinnamyl-4-ethoxy-1-0x0-1,4-dihydronaphthalene-2-carboxylate (A12)

o} Colorless oil, 30% yield, 5% ee.
°°2E‘ HPLC: Daicel chiralcel IC n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224 nm,
"7 w fR@minon) = 13.45 min, fr(msjor) = 16.07 min.
'"H NMR (400 MHz, Acetone-ds) & 8.04 (d, J = 7.9 Hz, 1H), 7.81 — 7.77 (m,

2H), 7.61 (s, 1H), 7.55 (m, 1H), 7.24 (m, 2H), 7.19 — 7.15 (m, 3H), 6.26 (d, /= 15.9 Hz, 1H), 5.82 (dt,
J=15.6,7.6 Hz, 1H), 4.26 (t,J= 7.2 Hz, 2H), 3.40 — 3.34 (m, 1H), 3.20 — 3.14 (m, 1H), 2.97 - 2.92 (m,
1H), 2.88 —2.82 (m, 1H), 1.29 (t, J= 7.1 Hz, 3H), 1.17 (t, J= 7.0 Hz, 3H).

3C NMR (101 MHz, Acetone-de) 5 180.5,164.9,155.4,144.2,138.1,136.1,135.8,134.4,133.1,
129.4,129.4,128.3,127.3,127.1,127.0,123.3,77.6,61.9,61.7,47.5,16.1,14.5.

HRMS (ESI) Calculated for C24H2404 ([M]+Na*) = 399.1567, Found 399.1568.

IR (neat) 2978, 2931, 1738, 1672, 1600, 1451, 1368, 1276, 1073, 1019, 970, 922, 757, 697, 579, 450

cm.
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Ethyl (R)-4-benzyl-4-cinnamyl-6-methyl-1-0x0-1,4-dihydronaphthalene-2-carboxylate (B13)
Colorless oil, 59% yield, 92% ee; [a]'*7 = 23.2 (¢ = 0.50 in CH,Cl,, A = 589
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
224 nm, fR(minor) = 13.64 min, fRmajory = 18.18 min.

'H NMR (400 MHz, Acetone-d6) § 7.87 (s, 1H), 7.81 (d, J = 8.0 Hz, 1H),
7.74 (s, 1H), 7.25 — 7.12 (m, 6H), 7.05 — 6.99 (m, 3H), 6.84 — 6.80 (m, 2H), 6.41 (d, J = 15.7 Hz, 1H),
5.81(dt,J=15.4,7.4 Hz, 1H), 4.21 (q, J = 7.1 Hz, 2H), 3.53 — 3.40 (m, 2H), 3.31 — 3.04 (m, 2H), 2.52
(s, 3H), 1.27 (t,J = 7.1 Hz, 3H).

3C{IH} NMR (101 MHz, Acetone-d6) § 180.6 , 165.6 , 158.4 , 1459, 144.3 ,138.1,137.1,134.6,
134.5,131.7,131.0,129.4 ,129.1 , 128.4, 1284 ,128.2,127.4 ,127.3,126.9,125.3,61.4,484 ,
48.3,45.3,22.0, 14.6.

HRMS (ESI) Calculated for C30H2303 ([M]+Na*) = 459.1931, Found 459.1927.

IR (neat) 3028, 2981, 1736, 1661, 1608, 1494, 1450, 1381, 1275, 1232, 1160, 1085, 1021, 966, 931,
842,799, 738, 699, 529, 480 cm..
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Ethyl (R)-4-benzyl-6-(tert-butyl)-4-cinnamyl-1-oxo-1,4-dihydronaphthalene-2-carboxylate (B14)

Colorless oil, 52% yield, 91% ee; [a]'3¢ = 14.6 (¢ = 0.46 in CH2Clp, A = 589
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
224 nm, fR(minor) = 12.03 min, fr(majory = 13.82 min.

'"H NMR (400 MHz, Acetone-ds) & 8.00 (d, J= 1.9 Hz, 1H), 7.83 (d, J= 8.4
Hz, 1H), 7.79 (s, 1H), 7.45 (dd, /= 8.4, 1.9 Hz, 1H), 7.22 — 7.17 (m, 2H), 7.14 (m, 3H), 7.02 (m, 3H),
6.82 (dd, J=17.1, 2.4 Hz, 2H), 6.38 (d, J = 15.6 Hz, 1H), 5.85 (dt, /= 15.4, 7.5 Hz, 1H), 4.23 (q, J =
7.1 Hz, 2H), 3.60 — 3.41 (m, 2H), 3.37 — 3.05 (m, 2H), 1.45 (s, 9H), 1.28 (t,J= 7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 5 180.6 , 165.6 , 158.7,156.9 , 145.3 ,138.1,137.2,134.7,134.5,
131.6,131.0, 129.4 , 1284 ,128.2,127.4,127.2,126.9, 1254, 1252 ,125.1 ,61.4 ,48.7,48.3,
453,36.0,31.5,14.6.

HRMS (ESI) Calculated for C31H2603 ([M]+Na*) = 501.2400, Found 502.2381.

IR (neat) 3028, 2962, 1736, 1663, 1605, 1490, 1451, 1417, 1381, 1270, 1238, 1171, 1022, 966, 930,
850, 806, 744, 699, 597, 491 cm™.

0.20
2]
0.107
0.00
0.00 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Minutes
Retention Area % Area
Time
1] 12.007 9714877 50.47
2| 13.882 9533159 49.53
0.10
0.08 )
1 2
0.06
2 1
0.04 -
1 38
0.02 o
0.00] .
0.00 2.00 4.00 6.00 8.00 1000 1200 1400 1600 1800 2000 2200 2400
Minutes
Retention Area % Area
Time
1] 12.031 118827 2.50
2| 13.823 4626142 97.50

72



Ethyl (R)-4-benzyl-4-cinnamyl-1-0x0-6-phenyl-1,4-dihydronaphthalene-2-carboxylate (B15)

Colorless oil, 45% yield, 94% ee; [a]'®® = 87.7 (¢ = 0.34 in CHxCl,, A = 589
nm).

HPLC: Daicel chiralcel 1D, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 224
nm, fRminor) = 23.31 min, fRemajory = 29.21 min.

'"H NMR (400 MHz, Acetone-ds) & 8.31 (d, J= 1.9 Hz, 1H), 7.99 (d, J = 8.2
Hz, 1H), 7.89 — 7.85 (m, 2H), 7.84 (s, 1H), 7.72 (dd, /= 8.2, 1.8 Hz, 1H), 7.55 (t, /= 7.5 Hz, 2H), 7.50
—7.42 (m, 1H), 7.21 — 7.10 (m, 5H), 7.04 (m, 3H), 6.88 (dd, J = 6.4, 3.2 Hz, 2H), 6.45 (d, /= 15.8 Hz,
1H), 5.91 (dt, J=15.4, 7.5 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H), 3.60 (dd, J = 73.5, 13.4 Hz, 2H), 3.49 —
3.11 (m, 2H), 1.29 (t,J= 7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) & 180.5, 165.5,158.9,146.4,145.9,140.9,138.0,137.2,134.7,
134.5,132.8,131.0,130.0,129.4,129.3,128.5,128.4,128.2,128.0, 127.4,127.0, 126.8, 126.5,
125.4,61.5,48.8,48.3,45.2,14.6.

HRMS (ESI) Calculated for C3sH3403 ([M]+Na*) = 501.2400, Found 501.2381.

IR (neat) 3029, 2982, 2927, 1734, 1661, 1603, 1492, 1449, 1409, 1381, 1268, 1235, 1166, 1090, 1022,
967,927, 849, 806, 760, 698, 487 cm™.
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Ethyl (R)-4-benzyl-4-cinnamyl-6-methoxy-1-o0xo0-1,4-dihydronaphthalene-2-carboxylate (B16)

Colorless oil, 61% yield, 93% ee; [a]'3¢ = 21.0 (¢ = 0.53 in CHCl,, A =
589 nm).
HPLC: Daicel chiralce ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 16.59 min, frmajory = 19.78 min.

H NMR (400 MHz, Acetone-ds) & 7.87 (d, J = 8.8 Hz, 1H), 7.70 (s, 1H),
7.50 (d, J=2.4 Hz, 1H), 7.21 — 7.11 (m, 5H), 7.04 (m, 3H), 6.98 (dd, J = 8.8, 2.5 Hz, 1H), 6.87 (dd, J
= 6.5,3.1 Hz, 2H), 6.42 (d, J = 15.7 Hz, 1H), 5.84 (dt, J = 15.4, 7.4 Hz, 1H), 4.21 (g, J = 7.1 Hz, 2H),
4.00 (s, 3H), 3.55 — 3.40 (m, 2H), 3.33 — 3.03 (m, 2H), 1.27 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Acetone-ds) 8 179.9 , 165.7 , 164.3 , 157.8 , 148.2 , 138.1, 137.1, 134.5 , 134.5,
130.9, 129.6, 129.4 , 1284 , 1282, 127.5, 127.4 , 1269 , 1253, 1152, 111.8 , 61.3 , 56.2 , 48.6

484,454 ,14.6.

HRMS (ESI) Calculated for CsoHasO4 ([M]+Na®) = 475.1880, Found 475.1886.
IR (neat) 3028, 2360, 2242, 1734, 1659, 1600, 1492, 1450, 1381, 1275, 1233, 1085, 1022, 968, 931,

801, 744, 699, 576, 489 cm™.
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Ethyl (R)-4-benzyl-6-chloro-4-cinnamyl-1-oxo-1,4-dihydronaphthalene-2-carboxylate (B17)
Colorless oil, 51% yield, 88% ee; [a]'3* =-11.9 (¢ = 0.37 in CH,Cl,, A = 436
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
224 nm, fR(minor) = 14.40 min, fRmajor) = 18.49 min.

'H NMR (400 MHz, Acetone-d6) & 8.12 (d, J = 2.0 Hz, 1H), 7.88 (d, J = 8.5
Hz, 1H), 7.84 (s, 1H), 7.45 (dd, J = 8.5, 2.0 Hz, 1H), 7.22 — 7.13 (m, 5H), 7.07 — 7.03 (m, 3H), 6.86 —
6.82 (m, 2H), 6.43 (d, ] = 15.7 Hz, 1H), 5.86 (dt, ] = 15.4, 7.5 Hz, 1H), 4.23 (q, J = 7.1 Hz, 2H), 3.58 —
3.47 (m, 2H), 3.38 — 3.10 (m, 2H), 1.28 (t, ] = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 179.9 , 165.1 , 158.8 , 147.9, 139.8 , 137.9, 136.8 , 135.0,
134.3,132.6,130.9,129.4,129.3,128.6,128.6,128.3,128.2,127.6,127.00, 1249 ,61.6 ,48.8,
48.2,45.0,14.6, 14.5.

HRMS (ESI) Calculated for C29H»sClO5 ([M]+Na*) = 479.1384, Found 479.1384.

IR (neat) 3028, 2982, 1736, 1665, 1599, 1491, 1442, 1379, 1276, 1232, 1162, 1138, 1086, 1020, 967,
928, 799, 756, 693, 619, 546, 509 cm™..
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Ethyl (R)-4-benzyl-4-cinnamyl-6-cyano-1-o0xo-1,4-dihydronaphthalene-2-carboxylate (B18)

Colorless oil, 35% yield, 80% ee; [a]'®¢ = 46.0 (c = 0.28 in CH,Cl,, A = 589
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 26.28 min, frmajory = 34.73 min.

'"H NMR (400 MHz, Acetone-de) & 8.57 (d, J = 1.5 Hz, 1H), 8.01 (d, J = 8.1
Hz, 1H), 7.97 (s, 1H), 7.80 (dd, J = 8.1, 1.5 Hz, 1H), 7.21 — 7.12 (m, 5H), 7.04 (m, 3H), 6.83 (dd, J =
6.4, 3.1 Hz, 2H), 6.45 (d, J = 15.7 Hz, 1H), 5.88 (dt, J = 15.5, 7.5 Hz, 1H), 4.25 (q, J = 7.1 Hz, 2H),
3.65—-3.52 (m, 2H), 3.32 (ddd, J=97.4, 14.5, 8.0 Hz, 2H), 1.29 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 8 179.6 , 164.8 , 159.7,146.7 , 137.8 ,136.7 , 136.5, 1352, 134.3 ,
132.9,131.3,131.0, 129.4,128.6, 128.3,128.1 , 127.6 ,127.0, 124.7,119.0, 116.9,61.7,49.0,
48.1,44.8,14.6.

HRMS (ESI) Calculated for C30H2sNO; ([M]+Na") = 470.1727, Found 470.1731.

IR (neat) 3030, 2927, 2233, 1734, 1667, 1605, 1494, 1449, 1416, 1382, 1273, 1230, 1154, 1082, 1020,
969, 930, 853, 804, 742, 699, 587, 495 cm™.
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Ethyl (R)-4-benzyl-4-cinnamyl-8-methyl-1-0x0-1,4-dihydronaphthalene-2-carboxylate (B19)
Colorless oil, 62% yield, 60% ee; [a]'*3 = -25.9 (¢ = 0.51 in CHxCl,, A = 436
nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 224
nm, fReminor) = 8.04min, fr(majory = 10.62 min.

'H NMR (400 MHz, Acetone-d6) & 7.87 (d, J = 7.9 Hz, 1H), 7.65 — 7.56 (m,
2H), 7.26 — 7.08 (m, 6H), 7.07 — 6.98 (m, 3H), 6.86 — 6.77 (m, 2H), 6.41 (d, J = 15.8 Hz, 1H), 5.83 (dt,
J=15.4,7.4Hz, 1H), 421 (q,J = 7.1 Hz, 2H), 3.42 (q, J = 13.3 Hz, 2H), 3.31 — 3.01 (m, 2H), 2.52 (s,
3H), 1.27 (t, ] =7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 183.3 , 165.7 , 155.5,147.2,141.2,138.1,137.1,136.2,
134.5,132.7,132.4,131.8,131.1,129.4, 1284 ,128.2,127.4,127.0, 1264, 1254 ,61.4,49.1,
48.6,45.7,23.7,14.6.

HRMS (ESI) Calculated for C30H2303 ([M]+Na*) = 459.1931, Found 459.1926.

IR (neat) 3028, 2980, 2928, 1735, 1665, 1593, 1494, 1469, 1450, 1422, 1376, 1269, 1229, 1126, 1088,
1021, 966, 928, 792, 749, 699, 476 cm’.
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Ethyl (R,E)-4-(3-(4-nitrophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-
2-carboxylate (B20)

in CHxCl, A = 589 nm). White solid, Mp: 37-40 °C, 76% yield, 90%
ee; [a]"*0=-223 (¢=0.72

SFC Chiralcel BYPASS, CO»/MeOH = 80/20, 1.5 mL/min, A = 224
nm, fReminor) = 10.34 min, frmajor = 12.95 min

'H NMR (400 MHz, Acetone-d6) & 8.16 — 8.03 (m, 3H), 7.95 (d, J =
7.9 Hz, 1H), 7.80 (s, 1H), 7.75 (ddd, J = 8.0, 7.2, 1.5 Hz, 1H), 7.50 (ddd, J = 8.2, 7.3, 1.1 Hz, 1H), 7.45
—7.42 (m, 2H), 7.30 — 7.22 (m, 3H), 7.21 — 7.16 (m, 2H), 6.61 — 6.55 (m, 1H), 6.19 — 6.11 (m, 1H),
4.27(q,J=7.1 Hz, 2H), 3.35 — 3.20 (m, 4H), 1.28 (t, = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.1 , 165.6 , 156.8 , 147.8 , 1454, 144.4, 1353 ,134.1,
133.8,133.1,132.2,130.5,129.3,129.0, 128.5, 127.8, 127.5,127.4, 124.7, 124.0, 86.1 ,84.8 ,
61.7,46.6,44.1,329,14.6,144.

HRMS (ESI) Calculated for C3;H2sNOs ([M]+Na*) = 514.1625, Found 514.1626.

IR (neat) 2982, 1734, 1662, 1597, 1514, 1490, 1453, 1379, 1340, 1276, 1232, 1181, 1138, 1109, 1087,
1018, 971, 928, 860, 831, 758, 692, 636, 528 cm.
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(4-(trifluoromethyl)phenyl)allyl)-1,4-
dihydronaphthalene-2-carboxylate (B21)

White solid, Mp: 34-37 °C, 54% yield, 92% ee; [a]'*" = -30.3 (¢ =
0.52 in CH,Cly, A = 589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A =
224 nm, fR(minor) = 28.80 min, fR(majory = 30.98 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.8, 1.5 Hz, 1H),
7.94 (dd, ] =8.0, 1.0 Hz, 1H), 7.79 (s, 1H), 7.75 (td, J = 7.7, 1.5 Hz, 1H), 7.55 (d, J = 8.2 Hz, 2H), 7.49
(td, J=7.6, 1.0 Hz, 1H), 7.39 (d, J = 8.1 Hz, 2H), 7.26 (qd, J = 4.7, 1.6 Hz, 3H), 7.21 — 7.16 (m, 2H),
6.52 (d, J =15.7 Hz, 1H), 6.04 (dt, ] = 15.4, 7.4 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.32 — 3.16 (m, 4H),
1.28 (t, J=7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.2, 165.6 , 156.9 , 1455, 141.9, 1353, 134.1,133.9,
133.6,132.3,129.3,129.0,128.5,128.4,127.5,127.5,127.4,126.4,126.4,126.3,126.3,124.1,
86.1,84.8,61.7,46.6,44.0,32.9,14.6.

19F NMR (377 MHz, Acetone-d6) & -63.0 .

HRMS (ESI) Calculated for C3,H»sF303 ([M]+Na") = 537.1648, Found 537.1651.

IR (neat) 2984, 1736, 1665, 1602, 1490, 1454, 1380, 1325, 1277, 1233, 1164, 1120, 1067, 1017, 970,
929, 860, 759, 596, 526 cm..
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Ethyl (R,E)-4-(3-(4-fluorophenyl)allyl)-1-oxo-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B22)

Colorless oil, 84% yield, 94% ee; [a]'*? = -26.5 (¢ = 0.75 in CH,Cl, A
=589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 90/10, 1.0 mL/min,
A =254 nm, fR(minor) = 19.73 min, fr(major) = 23.53 min.

'H NMR (400 MHz, Acetone-d6) 8 8.12 (dd, J = 7.9, 1.5 Hz, 1H), 7.92
(dd, J =8.0, 1.1 Hz, 1H), 7.77 (s, 1H), 7.76 — 7.72 (m, 1H), 7.51 — 7.46 (m, 1H), 7.26 (pd, J = 4.3, 1.8
Hz, 3H), 7.23 — 7.17 (m, 4H), 7.00 — 6.94 (m, 2H), 6.41 (d, J = 15.7 Hz, 1H), 5.80 (dt, ] = 15.4, 7.4 Hz,
1H), 4.27 (q, J = 7.1 Hz, 2H), 3.28 (s, 2H), 3.25 — 3.10 (m, 2H), 1.28 (t, J = 7.1 Hz, 3H).

BC{'H} NMR (101 MHz, Acetone-d6) & 181.2 , 165.6 , 163.0 (d, 'Jrc = 244.8 Hz), 157.1 , 145.6 ,
135.2,134.4,133.9,133.7,132.2,129.0, 129.0 , 128.8 (d, 3Jrc = 8.1 Hz) , 128.4, 127.4, 127.3,
124.9 (d, “Jrc = 2.5 Hz) , 124.1,116.1 (d, 2Jpc =21.7 Hz) , 86.2 ,84.7 ,61.7 ,46.7 , 44.1 ,32.8 , 14.6 .
19F NMR (377 MHz, Acetone-d6) & -116 .

HRMS (ESI) Calculated for C3;H2sFO3 ([M]+Na*) = 487.1680, Found 487.1678.

IR (neat) 2983, 1734, 1663, 1600, 1508, 1490, 1454, 1379, 1276, 1228, 1159, 1138, 1088, 1017, 967,
930, 847, 816, 759, 692, 640, 572, 523 cm™..
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Ethyl (R,E)-4-(3-(4-bromophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B23)

White solid, Mp: 42-45 °C, 85% yield, 91% ee; [a]'*" = -16.6 (¢ =
0.78 in CH»Cly, A = 589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
224 nm, fR(minor) = 26.07 min, fRmajor) = 28.11 min.

'"H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.9, 1.5 Hz, 1H), 7.92
(dd, J=8.0, 1.1 Hz, 1H), 7.77 — 7.72 (m, 2H), 7.48 (td, J = 7.6, 1.1 Hz, 1H), 7.40 — 7.36 (m, 2H), 7.29
—7.22 (m, 3H), 7.20 — 7.16 (m, 2H), 7.14 — 7.11 (m, 2H), 6.40 (d, J = 15.7 Hz, 1H), 5.90 (dt, J = 15.4,
7.5 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 3.27 (s, 2H), 3.24 — 3.10 (m, 2H), 1.28 (t, J = 7.1 Hz, 3H).
I3C{'H} NMR (101 MHz, Acetone-d6) § 181.2, 165.6 , 157.0 , 145.6 , 137.2,135.2,134.1,133.9,
133.7,132.4,132.2,129.3,129.0, 1289, 128.5,127.4,127.3 ,126.1 ,124.0,121.5,86.2,84.7,
61.7,55.1,46.6,44.1,32.8,14.6.

HRMS (ESI) Calculated for C3Hs"°BrO; ([M]+Na*) = 547.0879, Found 547.0879.

HRMS (ESI) Calculated for C3Hs*'BrO; ([M]+Na*) = 549.0859, Found 549.0861.

IR (neat) 2982, 2926, 1735, 1663, 1601, 1487, 1454, 1379, 1276, 1232, 1162, 1138, 1087, 1073, 1010,
967, 929, 853, 814, 759, 692, 636, 525 cm™..
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Ethyl (R,E)-4-(3-(4-chlorophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B24)

White solid, Mp: 43-46 °C, 81% yield, 92% ee; [a]'*? = -20.9 (¢ =
0.72 in CH,Cl, A = 589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
224 nm, fR(minor) = 24.06 min, fR(major) = 26.78 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.8, 1.4 Hz, 1H), 7.92
(dd, J=8.1, 1.2 Hz, 1H), 7.78 — 7.72 (m, 2H), 7.48 (td, J = 8.1, 1.2 Hz, 1H), 7.28 — 7.16 (m, 9H), 6.41
(d, J=15.8 Hz, 1H), 5.88 (dt, J = 15.5, 7.5 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.28 (s, 2H), 3.25 - 3.10
(m, 2H), 1.28 (t, J="7.1 Hz, 3H).

I3C{'H} NMR (101 MHz, Acetone-d6) § 181.2, 165.6 , 157.0 , 145.6 , 136.8 , 1352, 134.1,133.9,
133.7,133.4,132.2,129.5,129.3,129.0, 128.6,128.5,127.4,127.3,126.0, 124.1 ,86.2,84.7,
61.7,46.6,44.0,32.8,14.6.

HRMS (ESI) Calculated for C31H»5CI10; ([M]+Na*) = 503.1384, Found 503.1386 .

IR (neat) 2982, 1736, 1665, 1600, 1490, 1454, 1379, 1277, 1232, 1162, 1138, 1090, 1014, 968, 929,
816, 759, 692, 528 cm..
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(p-tolyl)allyl)-1,4-dihydronaphthalene-
2-carboxylate (B25)

White solid, Mp: 40-43 °C, 81% yield, 81% ee; [a]'** = -16.4 (¢ =
0.72 in CH,Cly, A = 589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A
= 224 nm, fR(minor) = 21.50 min, frmajor) = 22.61 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.9, 1.5 Hz, 1H),
791 (dd, J=38.1, 1.1 Hz, 1H), 7.77 (s, 1H), 7.74 (td, J = 7.7, 1.5 Hz, 1H), 7.50 — 7.46 (m, 1H), 7.29 —
7.23 (m, 3H), 7.20 — 7.16 (m, 2H), 7.07 — 7.00 (m, 4H), 6.37 (d, J = 15.7 Hz, 1H), 5.78 (dt, J = 15.4,
7.4 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.28 — 3.25 (m, 2H), 3.23 — 3.08 (m, 2H), 2.22 (s, 3H), 1.29 (t,J
=7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.2, 165.6 , 157.2, 1457 ,138.0, 1352, 135.1, 1349,
134.0,133.9,132.2,130.0,129.3,129.0, 1284 ,127.4,127.3,126.9, 124.1,123.7,86.3, 84.7,
61.7,46.7,44.2,32.8,32.4,21.2,14.6.

HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1930 .

IR (neat) 2981, 1735, 1665, 1601, 1512, 1490, 1454, 1379, 1276, 1232, 1162, 1138, 1087, 1020, 968,
929, 803, 759, 692, 641, 526 cm™..
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Ethyl (R,E)-4-(3-(4-methoxyphenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B26)

Colorless oil, 45% yield, 39% ee; [a]'*! = -3.8 (¢ = 0.39 in CH2Cly,
A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0
mL/min, A = 224 nm, fRaminor) = 30.85 min, frmajory = 23.84 min.

'H NMR 1H NMR (400 MHz, Acetone-d6) & 8.11 (ddd, J = 7.9, 1.4,
0.6 Hz, 1H), 7.91 (dt, 1 =7.9, 0.9 Hz, 1H), 7.76 (s, 1H), 7.76 — 7.72 (m, 1H), 7.48 (ddd, ] =8.2, 7.3, 1.1
Hz, 1H), 7.29 — 7.22 (m, 3H), 7.20 — 7.16 (m, 2H), 7.12 — 7.08 (m, 2H), 6.79 — 6.75 (m, 2H), 6.35 (d, J
=15.8 Hz, 1H), 5.73 = 5.65 (m, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.72 (s, 3H), 3.27 (s, 2H), 3.22 — 3.07 (m,
2H), 1.29 (t, I =7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.6 , 160.3 , 157.3 , 145.8 , 135.1, 134.5,134.0,
133.9,132.3,130.6,129.3,129.0, 128.4,128.2,127.5,127.3,124.1,122.4,114.8,86.3,84.7,
61.7,55.6,46.8,44.2,32.7,14.6.

HRMS (ESI) Calculated for C3,H2304 ([M]+Na*) = 499.1880, Found 499.1879.

IR (neat) 2933, 1736, 1665, 1605, 1511, 1490, 1456, 1379, 1277, 1249, 1176, 1138, 1087, 1030, 967,
930, 840, 759, 693, 527 cm™..
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Ethyl (R,E)-4-(3-(3-chlorophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B27)

White solid, Mp: 102-105 °C, 84% yield, 95% ee; [a]'>® = -28.5 (¢ = 0.66
in CHxCl,, A = 589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 12.05 min, fRmajory = 23.07 min.

'H NMR (400 MHz, Acetone-d6) 8§ 8.11 (dd, J = 7.9, 1.5 Hz, 1H), 7.93
(dd, J=8.0, 1.1 Hz, 1H), 7.78 (s, 1H), 7.77 - 7.72 (m, 1H), 7.49 (ddd, J = 8.2, 7.3, 1.1 Hz, 1H), 7.29 —
7.24 (m, 3H), 7.23 — 7.20 (m, 2H), 7.18 (ddd, J = 6.6, 3.5, 1.8 Hz, 3H), 7.12 (dt, J = 7.6, 1.5 Hz, 1H),
6.41 (d,J=15.7Hz, 1H),5.95 (dd, J = 15.6, 7.6 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.28 (d, ] =2.2 Hz,
2H), 3.26 — 3.12 (m, 2H), 1.29 (t, J = 7.1 Hz, 3H).

BC{'H} NMR (101 MHz, Acetone-d6) 5 181.2,165.6,156.9,145.5,140.2,135.2,134.9,134.1,
133.9,133.6,132.2,131.1,129.3,129.0, 128.5, 128.1,127.5,127.4,127.0,126.8 , 125.5,124.1 ,
86.2,84.7,61.7,46.6,44.0,32.8,14.6.

HRMS (ESI) Calculated for C31H»sCI1O; ([M]+Na*) = 503.1384, Found 503.1383 .

IR (neat) 2982, 1736, 1665, 1598, 1567, 1489, 1454, 1380, 1277, 1232, 1162, 1138, 1086, 1020, 966,
928, 759, 692, 528 cm..
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(m-tolyl)allyl)-1,4-dihydronaphthalene-2-
carboxylate (B28)

White solid, Mp: 93-96 °C, 89% yield, 90% ee; [a]'*® =-20.0 (c = 0.74 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 11.85 min, fRmajor) = 16.93 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.9, 1.5 Hz, 1H), 7.92
(dd,J=7.9, 1.1 Hz, 1H), 7.78 (s, 1H), 7.76 — 7.72 (m, 1H), 7.48 (ddd, J = 8.2, 7.3, 1.1 Hz, 1H), 7.29 —
7.23 (m, 3H), 7.21 — 7.16 (m, 2H), 7.08 (t, J = 7.5 Hz, 1H), 7.00 — 6.94 (m, 3H), 6.38 (d, J = 15.8 Hz,
1H), 5.85 (dd, J = 15.5, 7.7 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.27 (s, 2H), 3.25 — 3.10 (m, 2H), 2.21 (s,
3H), 1.29 (t, ] =7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.6 , 157.2, 1457 ,138.8 ,137.9, 1352, 135.1,
134.0,133.9,132.2,129.3,129.3,129.0,129.0, 128.4,127.7,127.5,127.3,124.6 ,124.2,124.1,
86.2,84.7,61.7,46.7,44.2,32.9,21.4,146.

HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1929 .

IR (neat) 2982, 2361, 2160, 1736, 1666, 1601, 1489, 1454, 1379, 1276, 1232, 1162, 1138, 1087, 1019,
967,927,759, 692, 528 cm..
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Ethyl (R,E)-4-(3-(2-chlorophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B29)

White solid, Mp: 31-34 °C, 40% yield, 96% ee; [a]'4° =-29.2 (¢ = 0.37 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 11.89 min, fRmajor) = 16.52 min.

'H NMR (400 MHz, Acetone-d6) & 8.11 (dd, J = 7.9, 1.5 Hz, 1H), 7.96
(dd, J =8.0, 1.1 Hz, 1H), 7.80 (s, 1H), 7.75 (ddd, J = 8.1, 7.3, 1.5 Hz, 1H), 7.49 (ddd, J = 8.2, 7.3, 1.1
Hz, 1H), 7.31 — 7.24 (m, 5H), 7.20 — 7.15 (m, 4H), 6.71 (d, J = 15.7 Hz, 1H), 5.89 — 5.82 (m, 1H), 4.26
(t,J=7.1 Hz, 2H), 3.32 - 3.19 (m, 4H), 1.29 (d, J = 7.1 Hz, 3H).

3C{'H} NMR 13C NMR (101 MHz, Acetone-d6) & 181.3 , 165.5, 157.1 , 145.5 , 136.0 , 1352,
134.1,133.9,133.1,132.3,131.0,130.3,129.8,129.3,129.0, 128.5, 128.5, 128.1,127.9, 127.5,
127.4,124.1,86.2,84.8,61.7,46.7,44.0,32.9,14.6.

HRMS (ESI) Calculated for C31H»5CI1O; ([M]+Na*) = 503.1384, Found 503.1382 .

IR (neat) 2982, 1736, 1665, 1601, 1490, 1470, 1441, 1379, 1276, 1232, 1162, 1138, 1087, 1021, 967,
929, 693, 528 cmL.
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(o-tolyl)allyl)-1,4-dihydronaphthalene-
2-carboxylate (B30)

White solid, Mp: 33-36 °C, 72% yield, 93% ee; [a]'4? = -26.6 (¢ = 0.56 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 11.01 min, fRmajor) = 14.94 min.

'H NMR (400 MHz, Acetone-d6) & 8.10 (dd, J = 7.9, 1.5 Hz, 1H), 7.95
(dd, J=8.0, 1.1 Hz, 1H), 7.80 (s, 1H), 7.78 — 7.73 (m, 1H), 7.48 (ddd, J = 8.1, 7.3, 1.1 Hz, 1H), 7.29 —
7.23 (m, 3H), 7.21 — 7.16 (m, 2H), 7.10 — 7.07 (m, 1H), 7.05 — 6.98 (m, 3H), 6.58 (d, J = 15.6 Hz, 1H),
5.67 - 5.60 (m, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.29 (s, 2H), 3.27 — 3.12 (m, 2H), 2.11 (s, 3H), 1.29 (t,J
=7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.6 , 157.3 , 1457 ,137.3 ,135.9, 1352, 134.0,
134.0,133.4,132.3,130.9,129.3,129.0,128.4,128.2,127.5,127.3,126.9,126.5, 126.4, 124.1,
86.2,84.7,61.7,46.9,44.3,32.8,19.8,14.6.

HRMS (ESI) Calculated for C3,H2303 ([M]+Na*) = 483.1931, Found 483.1929 .

IR (neat) 2981, 1736, 1665, 1601, 1488, 1455, 1379, 1277, 1232, 1162, 1138, 1087, 1020, 967, 929,
756, 692, 528 cmL.
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Ethyl (R,E)-4-(3-(2-methoxyphenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B31)

White solid, Mp: 36-39 °C, 78% yield, 92% ee; [a]'4? =-19.5 (¢ = 0.70 in
CHClIy, A =589 nm).

SFC Chiralcel BYPASS, CO»/MeOH = 90/10, 1.5 mL/min, A = 224 nm,
fR(minor) = 15.68 min, fR(majory = 17.46 min

'H NMR (400 MHz, Acetone-d6) & 8.12 (dd, J = 7.9, 1.5 Hz, 1H), 7.92
(dd, J =8.0, 1.1 Hz, 1H), 7.78 (s, 1H), 7.74 (ddd, J = 8.1, 7.3, 1.5 Hz, 1H), 7.48 (ddd, ] = 8.2, 7.4, 1.1
Hz, 1H), 7.29 — 7.23 (m, 3H), 7.21 — 7.16 (m, 2H), 7.15 — 7.10 (m, 2H), 6.87 (d, J = 8.1 Hz, 1H), 6.77
(td, J=7.4, 1.1 Hz, 1H), 6.64 (d, J = 15.9 Hz, 1H), 5.87 — 5.79 (m, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.74
(s, 3H), 3.28 (s, 2H), 3.24 — 3.10 (m, 2H), 1.29 (t, J = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.6 , 157.5,157.3 ,145.8 ,135.1,134.0, 133.9,
132.2,129.8,129.5,129.3,129.0,128.4,127.5,127.4,127.3,126.7,125.4,124.1,121.4,112.0,
86.3,84.7,61.7,55.8,46.8,44.6,32.7,14.6.

HRMS (ESI) Calculated for C3,H2304 ([M]+Na*) = 499.1880, Found 499.1877 .

IR (neat) 2936, 2837, 1736, 1665, 1599, 1489, 1459, 1379, 1276, 1244, 1180, 1162, 1138, 1087, 1049,
1025, 972, 929, 693, 528 cm’.
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— — —— —— T
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Ethyl (R,E)-4-(3-(naphthalen-1-yl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B32)

Colorless oil, 94% yield, 95% ee; [a]'*! =-32.0 (¢ = 0.82 in CH,Clp, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A
= 224 nm, fR(minor) = 20.31 min, fR(major) = 42.88 min.

'H NMR 1H NMR (400 MHz, Acetone-d6) & 8.12 (dd, J = 7.9, 1.5 Hz,
1H), 8.01 (dd, J = 8.0, 1.1 Hz, 1H), 7.88 (s, 1H), 7.85 — 7.72 (m, 4H), 7.52 — 7.43 (m, 3H), 7.33 (t, ] =
7.6 Hz, 1H), 7.30 — 7.23 (m, 4H), 7.21 (dq, J = 4.5, 2.6 Hz, 2H), 7.12 (d, ] = 15.5 Hz, 1H), 5.79 (dt, ] =
15.3, 7.5 Hz, 1H), 4.27 (q, J = 7.1 Hz, 2H), 3.39 — 3.24 (m, 4H), 1.27 (t, ] = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.3 , 165.6 , 157.3 , 1457, 1359, 1353, 134.5,134.1,
134.0,132.8,132.3,131.9,129.3,129.2,129.0, 128.6,128.4,128.4, 127.6,127.4,126.9, 126.7,
126.5,124.8,124.6,124.1,86.2,84.8,61.7,55.1,46.9,44.3,32.8,14.6.

HRMS (ESI) Calculated for C35H»303 ([M]+Na*) = 519.1931, Found 519.1933 .

IR (neat) 3060, 2982, 1735, 1664, 1601, 1490, 1454, 1379, 1277, 1232, 1162, 1138, 1087, 968, 928,
862, 759, 692, 528 cm..
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0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Minutes
Retention Area % Area
Time
1 19.524 | 39959525 50.68
2 42.872 | 38885134 49.32
0.40- i
2 0.20] é ;
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000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
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Retention Area % Area
Time
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(thiophen-2-yl)allyl)-1,4-dihydronaphthalene-
2-carboxylate (B33)

Colorless oil, 45% yield, 43% ee; [a]'*® = -13.6 (¢ = 0.39 in CHxCl, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 14.25 min, fRmajor) = 18.18 min.

'H NMR (400 MHz, Acetone-de) 8 8.11 (dd, J = 7.9, 1.6 Hz, 1H), 7.93 —
7.90 (m, 1H), 7.76 — 7.72 (m, 2H), 7.51 — 7.47 (m, 1H), 7.28 — 7.24 (m, 3H), 7.21 — 7.15 (m, 3H), 6.88
(dd, J=5.1,3.5 Hz, 1H), 6.84 — 6.81 (m, 1H), 6.56 (d, J=15.5 Hz, 1H), 5.62 (dt, J=15.3, 7.5 Hz, 1H),
4.27 (d, J=17.1 Hz, 2H), 3.26 (s, 2H), 3.21 (td, J = 7.5, 7.0, 1.3 Hz, 1H), 3.14 — 3.07 (m, 1H), 1.29 (t, J
=7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 6 181.2, 165.6,157.0,145.5,142.7,134.1,133.9,132.2,129.3,
129.0, 128.5,128.3, 128.1 , 127.4,127.4 , 126.4 ,125.1 , 124.4 , 124.1 ,86.2 ,84.7 ,61.7 , 46.7 ,
43.9,32.8,14.6.

HRMS (ESI) Calculated for C29H2403S ([M]+Na*) = 475.1338, Found 475.1338 .

IR (neat) 2984, 1735, 1665, 1601, 1490, 1454, 1380, 1277, 1232, 1161, 1138, 1087, 1019, 957, 929,
854,759, 693, 528 cm..
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Ethyl (R,E)-4-(4-ethoxy-4-oxobut-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B34)

Colorless oil, 51% yield, 85% ee; [a]'*! = -57.9 (¢ = 0.43 in CH2Clp, A =
589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 224
nm, fReminor) = 122.40 min, fRemajory = 140.72min.

'H NMR (400 MHz, Acetone-d6) & 8.14 (dd, J = 7.9, 1.2 Hz, 1H), 7.91 (dt,
J=28.0,0.9 Hz, 1H), 7.78 — 7.73 (m, 1H), 7.73 (s, 1H), 7.52 (ddd, J = 7.9, 7.1, 1.0 Hz, 1H), 7.29 — 7.23
(m, 3H), 7.21 — 7.16 (m, 2H), 6.44 (dt, J = 15.4, 7.6 Hz, 1H), 5.84 (dt, J = 15.5, 1.4 Hz, 1H), 4.28 (q,J
=7.1 Hz, 2H), 4.01 (qd, J = 7.1, 0.7 Hz, 2H), 3.36 (ddd, J = 14.4, 7.7, 1.4 Hz, 1H), 3.26 (s, 2H), 3.22 —
3.17 (m, 1H), 1.30 (t, J = 7.1 Hz, 3H), 1.13 (t, J = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.0 , 165.9, 165.5,156.2, 1449 ,143.2,135.6 ,134.2,
133.8,132.2,129.3,129.0,128.7,127.5,127.4,125.8,124.0,85.8,85.0,61.8,60.7 ,46.1 ,42.5,
33.5,14.6,145.

HRMS (ESI) Calculated for CosH260s ([M]+Na*) = 465.1672, Found 465.1671 .

IR (neat) 2983, 1716, 1661, 1601, 1490, 1453, 1379, 1275, 1232, 1207, 1168, 1139, 1114, 1088, 1026,
982, 928, 861, 758, 693, 529 cm™..
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Ethyl (R,E)-4-(but-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-
2-carboxylate (B35)

White solid, Mp: 101-104 °C, 70% yield, 99% ee; [a]'*? = -65.3 (¢ = 0.41 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 224
nm, fReminor) = 15.51 min, fr(majory = 16.84 min.

'H NMR (400 MHz, Acetone-d6) 8 8.12 (dd, J = 7.9, 1.5 Hz, 1H), 7.83 (dd, J
= 8.0, 1.1 Hz, 1H), 7.74 — 7.69 (m, 1H), 7.65 (s, 1H), 7.48 (ddd, J = 8.1, 7.2, 1.2 Hz, 1H), 7.28 — 7.22
(m, 3H), 7.18 — 7.14 (m, 2H), 5.48 — 5.39 (m, 1H), 5.02 (ddd, J = 15.1, 7.5, 1.7 Hz, 1H), 4.28 (q, J =
7.1 Hz, 2H), 3.18 (s, 2H), 3.01 — 2.84 (m, 2H), 1.45 — 1.42 (m, 3H), 1.31 (t, J = 7.1 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.4 , 165.7 , 157.4 ,145.8 ,135.1,134.0, 133.9,132.2,
130.5,129.3,129.0,128.3,127.4,127.2,125.82,124.1,86.3,84.6,61.7,46.6,43.9,32.7,18.1,
14.6 .

HRMS (ESI) Calculated for Co6H2403 ([M]+Na*) = 407.1618, Found 407.1615 .

IR (neat) 2980, 1736, 1664, 1601, 1490, 1452, 1379, 1276, 1231, 1186, 1162, 1139, 1085, 1019, 967,
928, 861, 692, 638, 529 cm™..
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Ethyl (R,E)-4-(hex-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B36)

Colorless oil, 35% yield, 99% ee; [a]'*! = -66.2 (¢ = 0.27 in CH,Cl, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 13.57 min, fRmajor) = 15.24 min.

'"H NMR (400 MHz, Acetone-d6) 6 8.12 (dd, J = 7.9, 1.5 Hz, 1H), 7.84 (dd,
J=28.1,1.2Hz, 1H), 7.72 (td, ] = 8.5, 7.9, 1.5 Hz, 1H), 7.66 (s, 1H), 7.48 (ddd, J = 8.1, 7.3, 1.2 Hz, 1H),
7.31 —=7.22 (m, 3H), 7.19 — 7.12 (m, 2H), 5.44 — 5.36 (m, 1H), 4.97 (dddd, J = 15.0, 7.4, 5.9, 1.4 Hz,
1H), 4.28 (q, J = 7.1 Hz, 2H), 3.19 (s, 2H), 3.02 — 2.85 (m, 2H), 1.78 — 1.72 (m, 2H), 1.31 (t, ] = 7.1 Hz,
3H), 1.14 (q, ] = 7.3 Hz, 2H), 0.67 (t, ] = 7.4 Hz, 3H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.4 , 165.6 , 157.5, 145.8 ,136.1 , 135.1,134.0, 133.9,
132.2,129.3,129.0,128.3,127.4,127.2,1249,124.1 ,86.3,84.6,61.6,46.7,43.9,352,32.7,
23.1,14.6,13.7.

HRMS (ESI) Calculated for CosH2303 ([M]+Na*) = 435.1931, Found 435.1928 .

IR (neat) 2959, 2928, 2870, 1737, 1666, 1601, 1490, 1454, 1379, 1275, 1231, 1162, 1139, 1086, 1020,
969, 928, 759, 692, 640, 528 cm..
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Ethyl (R,E)-4-(3-cyclohexylallyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B37)

Colorless oil, 55% yield, 95% ee; [0]'*? = -42.4 (¢ = 0.47 in CH,Cl, A =
589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A =
224 nm, fR(minor) = 12.44 min, fRmajor) = 15.15 min.

'H NMR 1H NMR (400 MHz, Acetone-d6) & 8.12 (dd, J = 7.9, 1.5 Hz,
1H), 7.84 (dd, J = 8.1, 1.1 Hz, 1H), 7.72 (td, ] = 7.7, 1.5 Hz, 1H), 7.64 (s, 1H), 7.48 (ddd, J = 8.1, 7.2,
1.1 Hz, 1H), 7.29 — 7.22 (m, 3H), 7.19 — 7.14 (m, 2H), 5.31 (dd, J = 15.3, 7.1 Hz, 1H), 4.95 — 4.87 (m,
1H), 4.28 (q, J = 7.1 Hz, 2H), 3.21 (s, 2H), 2.97 — 2.81 (m, 2H), 1.68 (dp, J =11.1, 3.6 Hz, 1H), 1.58 —
1.38 (m, 5H), 1.31 (t, J=7.1 Hz, 3H), 1.16 — 1.02 (m, 3H), 0.84 (tq, J = 12.2, 3.8 Hz, 2H).

3C{'H} NMR (101 MHz, Acetone-d6) § 181.4 , 165.7 , 157.4, 1459, 1423 ,135.1,134.0, 133.9,
132.2,129.3,129.0,128.2,127.4,127.2,124.1,122.0,86.4,84.5,61.6,46.8,44.0,41.4,33.6,
33.6,324,26.8,26.5,14.7.

HRMS (ESI) Calculated for C3;H3,03 ([M]+Na*) = 475.2244, Found 475.2243 .

IR (neat) 2923, 2850, 1737, 1667, 1601, 1490, 1448, 1379, 1276, 1231, 1138, 1087, 1021, 970, 928,
759, 692, 528 cm’L.

3 0,105 <
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Time
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Ethyl (R)-4-((E)-3-(4-bromophenyl)allyl)-4-cinnamyl-1-0xo0-1,4-dihydronaphthalene-2-

carboxylate (B38)

White solid, Mp: 37-40 °C, 62% yield, 90% ee; [a]*° = -9.0 (c =
0.65 in CH,Cly, A = 589 nm).
HPLC: Daicel chiralcel IC, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A
= 224 nm, fR(minor) = 34.84 min, fRmajor) = 39.85 min.

'H NMR (400 MHz, Acetone-de) & 8.06 (dd, J = 7.9, 1.5 Hz, 1H),

7.90 (dd, J = 8.1, 1.1 Hz, 1H), 7.77 — 7.72 (m, 2H), 7.48 — 7.43 (m,
1H), 7.40 — 7.35 (m, 2H), 7.22 — 7.17 (m, 2H), 7.16 — 7.09 (m, 5H), 6.35 (dd, J = 15.8, 7.8 Hz, 2H),
5.89 —5.77 (m, 2H), 4.23 (q, J = 7.1 Hz, 2H), 3.15 (ddt, J = 13.9, 7.4, 1.6 Hz, 2H), 3.04 (ddd, J = 13.9,

7.6, 1.3 Hz, 2H), 1.26 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 5 181.1,165.6, 158.6,146.1,138.0,137.3,134.9,134.83,134.0,
133.7,133.6,132.4,129.4,128.8,128.2,128.2,127.7,127.4,127.0,126.2,124.9,121.5,61.6,

475,453 ,45.2,14.6.

HRMS (ESI) Calculated for C3;H27°BrO; ([M]+Na*) = 549.1036, Found 549.1044.
HRMS (ESI) Calculated for C3;Hp7*'BrO; ([M]+Na*) = 551.1015, Found 551.1019.
IR (neat) 3027, 2982, 2361, 1734, 1660, 1600, 1486, 1450, 1379, 1269, 1229, 1161, 1137, 1073, 1011,

966, 929, 805, 739, 695, 626, 515 cm™..
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Ethyl (S)-4-((E)-3-(4-bromophenyl)allyl)-4-cinnamyl-1-oxo0-1,4-dihydronaphthalene-2-
carboxylate (ent-B38)

White solid, Mp: 3740 °C, 55% yield, 93% ee; [a]?° = 9.5 (c =
0.58 in CH,Cl, A = 589 nm).

HPLC: Daicel chiralcel IC, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A
= 224 nm, fR(minor) = 39.96 min, fR(major) = 34.67 min.

'H NMR (400 MHz, Acetone-ds) & 8.06 (dd, J = 7.9, 1.4 Hz, 1H),
7.90 (dd, J= 8.0, 1.1 Hz, 1H), 7.77 — 7.72 (m, 2H), 7.48 — 7.43 (m,
1H), 7.40 — 7.35 (m, 2H), 7.22 — 7.18 (m, 2H), 7.16 — 7.09 (m, 5H), 6.35 (dd, J = 15.8, 7.5 Hz, 2H),
5.89 - 5.77 (m, 2H), 4.23 (q, J = 7.1 Hz, 2H), 3.15 (ddt, J=13.9, 7.4, 1.6 Hz, 2H), 3.04 (ddd, J = 13.8,
7.6, 1.3 Hz, 2H), 1.26 (t, /= 7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 5 181.1, 165.6, 158.6, 146.1,138.0, 137.3,134.9,134.8,134.0,
133.8,133.6,132.4,129.4,128.8,128.2,128.2,127.7,127.4,127.0,126.2,124.9,121.5,61.6,
475,453,452 ,14.6.

HRMS (ESI) Calculated for C3H27°BrO; ([M]+Na*) = 549.1036, Found 549.1046.

HRMS (ESI) Calculated for C3;H27*'BrO; ([M]+Na*) = 551.1015, Found 551.1020.

IR (neat) 3027, 2982, 2361, 1734, 1660, 1600, 1486, 1450, 1379, 1269, 1229, 1161, 1137, 1073, 1011,
966, 929, 805, 739, 695, 626, 515 cm™..

0'40f
2 0.205
0.00——
000 500  10l0 1500 2000 2500 3000 3500 4000 4500 5000
Minutes
Retention Area % Area
Time
1| 34.661 23540855 48.51
2| 39.719 24987710 51.49
2 O'SOi 3 g
1 3
e e %\
0.00 5.00 10,00 15.00 2000 25100 3000 3500 4000 4500 50100
Minutes
Retention Area % Area
Time
1| 34.670 49735969 96.45
2| 39.963 1830803 3.55
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Ethyl (R)-4-cinnamyl-4-((E)-3-(naphthalen-1-yl)allyl)-1-oxo-1,4-dihydronaphthalene-2-
carboxylate (B39)

White solid, Mp: 52-55 °C, 76% yield, 97% ee; [a]**° = 15.2 (¢ = 0.66
in CHxCl,, A = 589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A
= 224 nm, fR(minor) = 25.80 min, fRmajor) = 20.23 min.

'H NMR (400 MHz, Acetone-ds) 5 8.06 (dd, J = 7.8, 1.5 Hz, 1H), 7.98
(dd, J=18.0, 1.1 Hz, 1H), 7.85 (s, 1H), 7.84 — 7.76 (m, 3H), 7.73 (d, J =
8.1 Hz, 1H), 7.49 — 7.42 (m, 3H), 7.35 — 7.30 (m, 1H), 7.26 — 7.14 (m, 6H), 7.07 (d, J = 15.5 Hz, 1H),
6.40 (d, J=15.7 Hz, 1H), 5.90 — 5.82 (m, 1H), 5.74 (dt, /= 15.3, 7.6 Hz, 1H), 4.23 (q, J= 7.1 Hz, 2H),
3.29 (ddd, J=13.6, 7.6, 1.3 Hz, 1H), 3.22 — 3.14 (m, 2H), 3.08 (ddd, J=13.9, 7.6, 1.3 Hz, 1H), 1.24 (t,
J=7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 5 181.2, 165.6, 158.9,146.3 , 138.1, 136.0, 134.8, 134.6, 134.0,
133.9,132.6,132.0,129.4,129.3,128.6,128.5,128.3,128.2,127.8,127.5,127.0,126.9, 126.7,
126.5,125.0,124.8,124.6,61.6 ,47.8 ,45.5,45.4,14.6.

HRMS (ESI) Calculated for C35H3003 ([M]+Na*) = 521.2087, Found 521.2093.

IR (neat) 3029, 2983, 2361, 1734, 1661, 1600, 1450, 1380, 1268, 1230, 1162, 1138, 1087, 1019, 966,
928, 863, 775, 695, 618, 553, 515 cm™..

0.024 d
2 ] R 2
] &
e e = ——————
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Minutes
Retention Area % Area
Time
1 20.382 | 2710533 50.15
2 24959 | 2694175 49.85
is¢]
0.40+ g
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2
0.20 S
=
&
0.0( A —t—
000 200 | 400 600 | 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 5200 3400 3600 3800 4000

Minutes

Retention Area % Area
Time
20.230 | 46162220 | 98.44
25.799 733541 1.56
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Ethyl (S)-4-cinnamyl-4-((E)-3-(naphthalen-1-yl)allyl)-1-oxo0-1,4-dihydronaphthalene-2-
carboxylate (ent-B39)

White solid, Mp: 52-55 °C, 67% yield, 96% ee; [a]**7 = -14.6 (c = 0.47
in CHxCl,, A = 589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min,
A =224 nm, fR(minor) = 20.95 min, fr(major) = 24.64 min.

'H NMR (400 MHz, Acetone-de) 8 8.06 (dd, J= 7.9, 1.5 Hz, 1H), 7.98
(dd, J=8.0, 1.1 Hz, 1H), 7.85 (s, 1H), 7.84 — 7.77 (m, 3H), 7.73 (d, J =
8.1 Hz, 1H), 7.49 — 7.43 (m, 3H), 7.35 — 7.30 (m, 1H), 7.26 — 7.14 (m, 6H), 7.06 (d, J = 15.5 Hz, 1H),
6.40 (d, J=15.8 Hz, 1H), 5.90 — 5.82 (m, 1H), 5.74 (dt, /= 15.3, 7.5 Hz, 1H), 4.23 (q, J= 7.1 Hz, 2H),
3.28 (ddd, J=13.7,7.5, 1.3 Hz, 1H), 3.22 — 3.14 (m, 2H), 3.08 (ddd, J=13.9, 7.6, 1.3 Hz, 1H), 1.24 (t,
J=7.1 Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 5 181.2, 165.6, 158.8 ,146.3,138.0, 136.0, 134.8, 134.6, 134.0,
133.9,132.6,131.9,129.4,129.2,128.6,128.5,128.2,128.2,127.8,127.5,127.0, 126.8, 126.7 ,
126.5,125.0,124.8,124.6,61.6 ,47.8 ,45.5,45.4,14.6.

HRMS (ESI) Calculated for C35H3003 ([M]+Na*) = 521.2087, Found 521.2088.

IR (neat) 3029, 2982, 2361, 1735, 1662, 1600, 1450, 1380, 1270, 1230, 1161, 1138, 1087, 1019, 966,
928, 863, 775, 695, 618, 552, 514 cm™..

0.024 d
2 ] R 2
] &
e e = ——————
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Minutes
Retention Area % Area
Time
1 20.382 | 2710533 50.15
2 24959 | 2694175 49.85
0.40 [))
@
S
2 020 >
3
]
0.00 A —
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3600 40,00

Minutes

Retention Area % Area
Time

1| 20.949 995406 1.92

2| 24.639 | 50789067 | 98.08
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Ethyl (S)-4-((E)-but-2-en-1-yl)-4-cinnamyl-1-o0xo0-1,4-dihydronaphthalene-2-carboxylate (B40)
White solid, Mp: 79-82 °C, 64% yield, 89% ee; [a]*'® = 41.7 (c = 0.50 in
CHClIy, A =589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224
nm, fReminor) = 16.07 min, fr(majory = 17.17 min.

'"H NMR (400 MHz, Acetone-de) & 8.07 (dd, J=7.9, 1.5 Hz, 1H), 7.81 (dd, J
=8.0, 1.2 Hz, 1H), 7.72 (td, J= 7.6, 1.5 Hz, 1H), 7.64 (s, 1H), 7.45 (ddd, J =
8.1,7.1, 1.2 Hz, 1H), 7.21 — 7.17 (m, 2H), 7.15 - 7.11 (m, 3H), 6.33 (d, J = 15.8 Hz, 1H), 5.77 (dd, J =
15.5, 7.8 Hz, 1H), 5.42 — 5.34 (m, 1H), 4.97 (dtq, J = 15.0, 7.4, 1.7 Hz, 1H), 4.24 (q, J = 7.1 Hz, 2H),
3.09 - 3.03 (m, 1H), 2.97 — 2.88 (m, 2H), 2.81 — 2.75 (m, 1H), 1.42 (d, /= 6.3 Hz, 3H), 1.29 (t,J=7.1
Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 6 181.3,165.6,159.0, 146.4, 138.1, 134.7 ,134.6, 133.9, 130.2,
129.4,128.2,128.0,127.6,127.3,126.9,125.8,125.1,61.6,47.4,45.3,45.1,18.1,14.6.
HRMS (ESI) Calculated for Co6H2603 ([M]+Na*) = 409.1774, Found 409.1772.

IR (neat) 3027, 2980, 2361, 1736, 1663, 1601, 1450, 1380, 1273, 1230, 1138, 1087, 1020, 967, 929,
757,695, 618 cm™'.

o.so—f
o.eo—f
2 0407
0.20—f
0.005
0.00‘ ‘ ‘2.‘00‘ ‘ ‘4.‘00‘ ‘ ‘6.‘00‘ ‘ ‘8.&)0‘ ‘ ‘10.‘00‘ ‘ ‘12100‘ ‘ ‘14.‘00‘ ‘ ‘16100‘ ‘ ‘18100‘ ‘ ‘20100‘ ‘ ‘22100‘ ‘ ‘24‘.00‘
Minutes
Retention Area % Area
Time
1| 15.890 21577141 49.60
2| 17.090 21924149 50.40
0.205
Q 0.105 ’é
0.00: /+\K
0.00 ‘ ‘ ‘ 2.60 4.‘00 ‘ 6.60 8.60 ‘ "IO‘.OO‘ ‘ ‘12}00‘ ‘ ‘14}00‘ ‘ ‘16‘.00‘ ‘ ‘18‘.00‘ ‘ ‘20}00‘ ‘
Minutes
Retention Area % Area
Time
1| 16.067 365132 5.53
21 17.174 6232654 94.47
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Ethyl (R)-4-((E)-but-2-en-1-yl)-4-cinnamyl-1-0x0-1,4-dihydronaphthalene-2-carboxylate
(ent-B40)

White solid, Mp: 79-82 °C, 57% yield, 95% ee; [a]?>? = -45.7 (¢ = 0.30 in
CH,Cly, A =589 nm).

HPLC: Daicel chiralcel ID, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 224
NM, fR(minor) = 17.22 min, fr(major) = 15.96 min.

'H NMR (400 MHz, Acetone-ds) 8 8.07 (dd, J = 7.9, 1.4 Hz, 1H), 7.82 (dd,
J=28.1,1.1 Hz, 1H), 7.72 (td, J= 7.6, 1.5 Hz, 1H), 7.64 (s, 1H), 7.45 (ddd, J
=8.2,7.2,1.2 Hz, 1H), 7.21 — 7.17 (m, 2H), 7.15 - 7.11 (m, 3H), 6.33 (d, J=15.7 Hz, 1H), 5.76 (dd, J
=15.5,7.8 Hz, 1H), 5.42 — 5.34 (m, 1H), 4.97 (dtq, /= 15.0, 7.4, 1.7 Hz, 1H), 4.25 (q, J= 7.1 Hz, 2H),
3.09 - 3.03 (m, 1H), 2.97 — 2.88 (m, 2H), 2.81 — 2.75 (m, 1H), 1.42 (d, /= 6.3 Hz, 3H), 1.29 (t,J=7.1
Hz, 3H).

13C NMR (101 MHz, Acetone-ds) 6 181.3,165.6,159.0, 146.4, 138.1, 134.7,134.6, 133.9, 130.2,
129.4,128.2,128.0,127.6,127.3,126.9,125.8,125.1,61.6,47.4,45.3,45.1,18.1,14.6.
HRMS (ESI) Calculated for Co6H2603 ([M]+Na*) = 409.1774, Found 409.1775.

IR (neat) 3027, 2980, 2361, 1736, 1662, 1601, 1450, 1380, 1272, 1230, 1138, 1087, 1020, 966, 929,
757,695, 618 cm™.

o.so—f
o.eo—f
2 0407
0.20—f
0.005
0.00‘ ‘ ‘2.‘00‘ ‘ ‘4.‘00‘ ‘ ‘6.‘00‘ ‘ ‘8.&)0‘ ‘ ‘10.‘00‘ ‘ ‘12100‘ ‘ ‘14.‘00‘ ‘ ‘16100‘ ‘ ‘18100‘ ‘ ‘20100‘ ‘ ‘22100‘ ‘ ‘24‘.00‘
Minutes
Retention Area % Area
Time
1| 15.890 21577141 49.60
2| 17.090 21924149 50.40
0.102
t
ol e
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Minutes
Retention Area % Area
Time
1| 15.961 4191273 97.39
21 17.221 112338 2.61
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(R)-2-acetyl-4-cinnamyl-4-(3-phenylprop-2-yn-1-yl)naphthalen-1(4H)-one (B45)

White solid, Mp: 101-104 °C, 84% yield, 17% ee; [a]'*? = -2.2 (¢ = 0.69
in CH,Cl,, A = 589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
224 nm, fR(minor) = 11.32 min, fr(major) = 17.31 min.

"H NMR (400 MHz, Acetone-d6) & 8.17 (dd, J = 7.9, 1.5 Hz, 1H), 7.93 (d,
J=79Hz, 1H), 7.78 = 7.73 (m, 2H), 7.52 — 7.48 (m, 1H), 7.28 — 7.13 (m, 10H), 6.41 (dd, J=15.8, 1.4
Hz, 1H), 5.87 - 5.80 (m, 1H), 3.28 (d, J = 5.5 Hz, 2H), 3.25 — 3.12 (m, 2H), 2.49 (s, 3H).

BC{'TH} NMR (101 MHz, Acetone-d6) § 198.4 , 183.5,158.0 , 1459, 141.0, 137.9, 134.9 , 134.1,
134.1,132.2,129.4,129.3,129.0, 1284, 128.3,127.4,1274,127.0, 1249, 124.0, 86.3 ,84.6,
46.9,44.1,32.8,31.1.

HRMS (ESI) Calculated for C30H240, ([M]+Na") = 439.1669, Found 439.1667.

IR (neat) 3028, 1693, 1658, 1600, 1491, 1453, 1372, 1260, 1160, 1131, 1071, 966, 864, 758, 717, 692,
623,528 cm™\.

[ e —
12.00

10.00 S s 14‘.00 16ﬁ00 18.‘00 20.‘00 22ﬁ00 24ﬁ00
Retention Area % Area
Time
1| 10.868 9227601 50.34
2| 15.877 | 9103802 | 49.66

0.057
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1117.30

0.0%.00‘ S a0 el 60 800 00 1200 1400 1600 1800 2000 2200 2600
Minutes
Retention Area % Area
Time
1 11.315| 1939329 41.86
2 17.309| 2693353 58.14
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Ethyl (R)-4-cinnamyl-1-ox0-4-((1-tosyl-1H-1,2,3-triazol-4-yl)methyl)-1,4-dihydronaphthalene-2-
carboxylate (B46)

White solid, Mp: 50-53 °C, 95% yield, 95% ee; [a]'? = 49.6 (¢ = 1.04
in CHxCl,, A = 589 nm).

HPLC: Daicel chiralcel ODH, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A
= 224 nm, fR(minor) = 34.18 min, fRmajor) = 48.34 min.

'H NMR (400 MHz, Acetone-ds) & 7.94 (dd, J = 8.1, 1.2 Hz, 1H), 7.86
(dd, J=17.9, 1.5 Hz, 1H), 7.75 (d, J = 6.1 Hz, 2H), 7.70 (dt, /= 7.2, 2.2
Hz, 3H), 7.46 (d, J= 8.1 Hz, 2H), 7.41 — 7.37 (m, 1H), 7.21 — 7.13 (m, 5H), 6.38 (d, J = 15.7 Hz, 1H),
5.83 (dd, J=15.5,7.7 Hz, 1H), 4.26 (t, J=7.1 Hz, 2H), 3.74 (d, J = 14.6 Hz, 1H), 3.58 (d, /= 14.5 Hz,
1H), 3.25 -3.19 (m, 1H), 3.11 (ddd, /= 13.8, 7.6, 1.3 Hz, 1H), 2.46 (s, 3H), 1.29 (t, /= 7.1 Hz, 3H).
13C NMR (101 MHz, Acetone-ds) 6 180.6, 165.4,157.3,148.3,145.0, 144.1,137.9,135.1,135.0,
134.1,134.0,133.4,131.6,129.4,128.7,128.3,128.3,127.9,127.2,127.0,124.6 ,123.5,61.7,
474,452 ,37.2,21.8,14.6.

HRMS (ESI) Calculated for C32H29N30sS ([M]+Na*) = 590.1720, Found 590.1732 .

IR (neat) 3028, 2950, 2827, 1741, 1670, 1600,1495, 1452, 1435, 1365, 1277, 1247, 1157, 1133, 1081,
970, 874, 754, 695, 610, 496 cm™..

, ou : /g\
0.00——~———— ¥

L e AL O o B B B B S R
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Minutes
Retention Area % Area
Time
1 33.624 | 7446017 50.39
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16. Copies of NMR Spectra for the Reaction Products
Ethyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate
(BI)
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Methyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate

(B2
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Isopropyl (R)-4-cinnamyl-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B3)
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Phenyl (R)-4-cinnamyl-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate
(B4
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Ethyl (R)-4-cinnamyl-1-0x0-4-(prop-2-yn-1-yl)-1,4-dihydronaphthalene-2-carboxylate (BS)
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Parameter Value 0]
L Title pdata/ 1 CO,Et
2 Solvent Acetone
I 3 Temperature 2942
S S 3 4 Number of Scans 16 o \
— T T = —= 5 Spectrometer Frequency400.18 o
He=S=
4.5 4.0 35 3.0 2.5 6 Nucleus 1H
f1 (ppm)
S S S S =}
- - al - ol o
T T T T T T T T T T T T T

81 79 77 75 73 71 69
f1 (ppm)

2

<

90 85 80 75 70 65 60 55 50 45 40 3.5 3.0 25 20 15 1.0 05 00 -G
f1 (ppm)

bJL.

00~
00-=
00~
00,
1.00=
1.00=
2.00=
3.00=

o - ) —

% = v N N R AN NN A oo = =3 « e

S % © 2] ToamonanddANN A S o = s — <

a = = 2 IzznozmzsZSZSogogogcd 2z ) prans - =
I I | S ————— (. N/ I

Parameter Value CO Et
1 Title pdata/ 1 2
2 Solvent Acetone
3 Temperature 204. 7
| I 4 Number of Scans 256 A
§ Spectrometer Frequencyl00. 63 ==
—————————T———— H
6 Nucleus 13C

80 75 70 65 60 55 50 45 40 35
f1 (ppm)

i

T T T T T T T T T T T T T T T

139 137 135 133 131 129 127 125 123
f1 (ppm)

T T T T T T T T T T T T T T T 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 10 O
f1 (ppm)
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Ethyl (R)-4-cinnamyl-4-(ethoxymethyl)-1-oxo0-1,4-dihydronaphthalene-2-carboxylate (B6)

COoOXXDDVMO—~—— 0OV TN NAANLOANLCOTFTOOMNW IS LCTANSONNN ———0O—>C T
AR e i e e e e i I T B B B B e R A A R R R e R e B A A I B B
L e e e T S e o N e e o e N N L S S R R I e B B o B B B B B B B B I T B i
N S A S [ S S S
T — — e ——
Parameter Value
L 1 Title pdata/ 1
2 Solvent Acetone
e o o <
T —al S — el T T 3 Temperature 2933
44 40 36 32 28 4 Number of Seans 16
f1 (ppm) 5 Spectrometer Frequency400.18
6 Nucleus 1H
< Se< < <

82 80 78 76 74 72 70
f1 (ppm)

=

o0l
00<
g/f{
00/
00y
1.00x
1.003

Qe
85 80 75 7.0 65 60 55 50 45 40 35 20 15 10 05 00 -0
1 (ppm)
o O o goxmOoN T aan T o
% 8 RY2IIACAKERNS] 2 g g ¥ 2 "
I | = N————" I (. [ N
o]
l I CO,Et
140 139 138 137 136 135 134 133 132 <O
f1 (ppm)
Parameter Value
1Title pdata/ 1
2 Solvent Acetone
ﬂ 3 Temperature 293. 8
4 Number of Scans 266
; ; ; ; ; ; ; ; ; 5 Spectrometer Frequencyl00. 63
130.0 129.0 128.0 127.0 126.0 |ONuetens e
1 (ppm)
L l L H ‘ ‘ ’ L

T T T T T T T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0
f1 (ppm)
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(R)-2-acetyl-4-cinnamyl-4-(3-phenylprop-2-yn-1-yl)naphthalen-1(4H

&
<
~

)

-one (B7)

MO A0SR NN MNTFTASOD—0OAEMNFTONNAN=-=C0C02RARTASNN—=OF =B FTOSONAN—~—11 0
CCCOCCOd XX TTEIT I AN~ === — — = — XXX EERTNLXLEANNN= T TAM————=C N
e o Ll o o L S o o e DNC 00O C e e nn <t sttt nnen oM oenen o on o~
e e e e e e a—— o —— e
Parameter Value
1 Title pdata/ 1
CO-Et

2 Solvent Acetone

3 Temperature 294.2

4 Number of Scans 16 . N

5 Spectrometer Frequency400.18 O

6 Nucleus 1H

f1 (ppm)

g

gesedgess ¢ & EEEY g
: :  Soo=cdeded = = : : S S - : : S : : :
)5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)
o <t ~ oo oOLCOAT TN ——F NN “ - -
g g % T ERII I NS ANEEENRRY a % %0 5
T | | e (O
l H \ Parameter Value
1Title pdata/ 1
r r r r r r r r r r ¢ 2 Solvent Acetone
62 60 58 56 54 52 50 48 46 44 4277w e
f1 (ppm) 5 Spectrometer Frequencyl00. 63
6 Nucleus 13C
135 133 131 129 127 125
f1 (ppm)
L ‘ L ‘ ‘ ﬂ ' ‘

T

T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (pp

110

m)

10

0



Ethyl (R)-4-chloro-4-cinnamyl-1-0xo0-1,4-dihydronaphthalene-2-carboxylate (B8)

ChDVmuVLUVMaaaa oY TTFTAaAANMNN =0T FTAN—~OOD—~DAOoOXYOFTANOSD LTt~ vyt ando R
SSCCCoCRRELBLXXELOLENHANAANANNAA==NTNRLBXOAAANMNNNATIIIIITTOAA
00 0 00 00 00 0 00 I~ I~ L e L o o T o o o e o L o o o o e B R e oo T B - s i R oo e T e B e B N o T s T s o T o B B o I s B s BN S BE e B ]
o
= e L —— —_—— ———

Parameter Value O
1 Title pdata/ 1

CO,Et
2 Solvent Acetone

3 Temperature 294.5 O‘

4 Number of Scans 16 .

5 Spectrometer Frequency400.18 Cl - \

6 Nucleus 1H

e
_—
——-
L

g

5 60 55 50 45 40 35 30 25 20 1.
1 (ppm)

1.001
2.00=

T T T T

O 11.00=

1.0 05 00 -05

— ©~ TMOOSACOSMn KN

=) < AN NN S e == ol S ] - \© b

0 o ntoamnmnnnnddAANNN w o *© <t

= - AZ2ZZ2Z22CCo==s=R R F =
I [ | e \

J J A

T

T T T T T

138 136 134 132 130 128 126 Parameter value

f1 (ppm) 1Title pdata/ 1
2 Solvent Acetone
3 Temperature 294. 9
4 Number of Scans 256
5 Spectrometer FrequencylO0. 63
6 Nucleus 13C

- 11’J‘| |‘ J

T T T T T T

T T 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 10 O
1 (ppm)
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Ethyl (S)-4-cinnamyl-1-0x0-4-propyl-1,4-dihydronaphthalene-2-carboxylate (B9)

COXXOXFTFTAANANXRXOYOTFTFTOOINIXXOEEMM NN AN—~0NNXOTFTROOWVMNONAND DWWV NN © — o~ Cc >~
“.‘.O.O.‘”.'\.'\.'\.'\.'\.‘5."‘."‘.“‘."‘.“'.“'.“'.“.“."f"f'—f“.“.—f—f“.—f"’.“!'\.'\.'\.“’.‘\!“'.“’.C’.:’.C’.C°‘O‘U‘U‘N'\'CC""\'“"C““““"
Ll Rl e L o o o o L o o O i o o o S L R ol e B o B o A . B s B B e B e B o B B B o o B o B o B o BB BE i el e e o B e i o)
m—— e ——— —— g e
Parameter Value @]

1 Title pdata/ 1 COQEt
2 Solvent Acetone O‘
!l H A 3 Temperature 294 .4
2 5 SEE 4Number of Scans 16 w
At Fl T B T T

T 3 5 Spectrometer Frequency400.18
3.0 2 5 2 0 15 1.0 05 00 6 Nucleus 1H
1 (ppm)
d bk ﬂ‘(ﬂh
< See < S <

82 80 78 76 74 72 70
1 (ppm)

g

95 90 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 15 1.
1 (ppm)
1 @ &0 =N =TS T T O - °
g = g 2 $23Iin385558% 2 s 293
5] — — = e e e e e = = © + <+ < —_——
| I | S i P N

ll J‘ L_J‘j\__/‘\ Parameter Value

1Title pdata/ 1

T T T T T T T T T

135 133 131 129 127 125 2 501 vent Acetone

f1 (ppm) 3 Temperature 204. 8
4Number of Scans 256

5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 <«
f1 (ppm)
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RXLCO == DN TN AAMAAEENNORXEDEFFTFTANAN =0 NOXONN =N T XSRS RHRN Lm0
COCORNRAXIEEEEENMN I ATt AT AT ANNN=T" 2T NANO 0NN A
B I S O N O e T N S o e N e e L T N O e O T N e N N O IR R R R I S I i = ===l =l

—— S\ e — — T f————

Parameter Value
1 Title pdata/ 1
A 2 Solvent Acetone
3 Temperature 294.1
q = Se<
4 Number of Scans 16
16 14 1.2 1.0 0.8 0.6 0.4 0.2 0.0 5 Spectrometer Frequency400.18
f1 (ppm) 6 Nucleus 1H

< < < << S 2
B e LA o s s s B B i s

82 80 78 76 74 72 70
f1 (ppm)

_

TR (T
E)

00,
00,
00
00~
00,
007~
1.00<
1.001
2.00<
3.02=
2.005
1.00x
1.00x

&
eececcee o
T T — st T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
1 (ppm)
- © o A= 00w+t —mnodA
z € 5 5#233953%8884 o " e
— —_— e i et e i i B i B e} < < (o} - (o el
I I | S Ame———" \ I I N
135 133 131 129 127 125
fl (ppm) Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 294.7
4 Number of Scans 256
5 Spectrometer Frequencyl 00.63
6 Nucleus 13C
|
L

T T T T T T T T T T T T T T T T T T 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 10 O -10
f1 (ppm)
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3-ethyl 1-methyl (R)-1-cinnamyl-4-o0xo-1,4-dihydronaphthalene-1,3-dicarboxylate (B11)

AN — 00 QAN MNXHEOONTLTTNNN =0 O ONNTFTAO =AM LOTSAN—=CDO %N — O
——===onnRnnnnnuanmnadddddIf oSS - - S S aeE A ddREnnnaaaddSady
B BB HLLNN N NN NN NN NN N NN NN N NN NN NN NN NNNN S S TN AN NN 0NN = — —
I N e e S ——— — ———— ——— ——
Parameter Value CO.Et

1 Title pdata/ 1 2E

2 Solvent Acetone

3 Temperature 293.4

4 Number of Scans 16 % \

5 Spectrometer Frequency400.18

6 Nucleus 1H

—

k.

2

-

g

3.00<
1.00=
2.00,
3.007
1.00=
2.00=
3.00-
2.00=
3.00=

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0:
1 (ppm)

e o o @MU NMR T TS ©S T

S — 0 PR B NN Qo a ©

£t RINARANRARENGY s 88 9 =
(. | == [IAVE

L

Parameter Value
T T T T TR T LTitle pdata 1
138 136 134 132 130 128 126 2 Solvent Acetone
f1 (ppm) 3 Temperature 203.9
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 13¢

T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

T T T
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VN RXRXX =IO OV Tt DDA OV NN NS N QX we o — 0L n
L Ll ol o ol o o ol o B e I e T e o B o B o B o B o e e i e et AN XXX ANANAANMNMNMEMN— —— =] DY XX XLXLN NN~ — —
B XN NN NN NN NN NN NNNENNNNNNNNNN OO AN A nn e n ol S I I S I o I o B S
[ Y S SN AR —_ I AN - —_— -
Parameter Value 0
1 Title pdata/ 1 COLEt
2 Solvent Acetone O‘
3 Temperature 293.6 -
4 Number of Scans 16 df /\/@
5 Spectrometer Frequency 400.18 f
6 Nucleus 1H
< < e < e 2
- o P
T T T ¢ T T T T T T T
81 80 79 78 77 76 75 74 73 72 7.1
f1 (ppm)
< < < <
V- T V- T T V- T
34 33 3.2 3.1 3.0 29 28
f1 (ppm)

| - LUk LLQ—L

g 2 g

00f
00,
00,
003
ok
1.00x
1.00
1.004
‘003

&
...... g8 g
T T SHeman T T T T T T T . T T L T T T
30 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0
f1 (ppm)
S I §Iiscinfzinnng °e  an ¢ 53
—_ P R N R PG R P R R A e b ~ © © < _—
I I | ==\ bm—— ~ N/
Parameter Value 0
1 Title pdata/ 1 COuEt
2 Solvent Acetone
3 Temperature 2040 O
4 Number of Scans 256 e
5 Spectrometer Frequency 100.63 f © w
6 Nucleus 13¢
129.3 128.0 127.0
f1 (ppm) 1 (ppm)
139 137 135 133 62.0 61.6

f1 (ppm) f1 (ppm)

T T T T T T T T T T T T T T T T T T 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 10 O -10
f1 (ppm)
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Ethyl (R)-4-benzyl-4-cinnamyl-6-methyl-1-oxo0-1,4-dihydronaphthalene-2-carboxylate (B13)

Ao v wnnn QXS n Nt OO AN = =NV MN = NANODXXMNAT—CO XX CY T AR N
e o o I o B o B o B o B e e e B B B B e Bt COCOCOCCOC OO TN ANANAN—NTTETETTNNAANANNSCOSOSSONAANA
L O T N O o L o o A N S o L N O o L T N o S N N Rt R o o Vo RV RS T e i S o W o T oo o o T L S B o B L B o B L B S B T B B B B S R
e T e S _—
e A . — — ——
Parameter Value o

1 Title pdata/ 1
2 Solvent Acetone|
Me

3 Temperature 2933 g /\/@

e < S ey
<} T T O £ T 4 Number of Scans 16
4?2 40 3.8 36 34 3.2 30 5 Spectrometer Frequency400.18 O

f1 (ppm) 6 Nucleus 1H

i T
SS9 S S3S S ]
7.5 7.0 6.5 6.0
f1 (ppm)

C
X

A

g

1.0
1.0%
1.00"
6.00]

13.00%
2.00«

1.00=
2.00x
2.007
2.00{
3.00-
3.00=

T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

1 (ppm)
o o TN — — OO —F T ANT NN
=} Vi 0N F BN T = =00 %% KNS <+ T oo ©
0 o nt M nnn AN - ) o <+
- e e e = © + 5 < o =
[ TS I ~ A I
Parameter Value (8]
1 Title pdata/ 1 CO-Et
“ J 2 Solvent Acetone O‘
3 Temperature 294.1 Me
. . . . . . . . . 4 Number of Scans 256 R
48.5 475 46.5 45.5 44.5 5 Spectrometer Frequencyl 00.63

f1 (ppm) 6 Nucleus 13C

Ll

T T T

132 131 130 129 128 127 126 125
f1 (ppm)

L uulnl [

T T T T T 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 10 O -10
f1 (ppm)
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Ethyl (R)-4-benzyl-6-(tert-butyl)-4-cinnamyl-1-oxo-1,4-dihydronaphthalene-2-carboxylate (B14)

NN NN
M‘ Parameter Value
1 Title data/ 1
36 34 30 425 420 590 580 T es 2 setvnt cetone
f1 (ppm) f1 (ppm) f1 (ppm); 1 (ppm) 3 Temperature 2935
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
7574737271706968 80 79 78 77 76 75 74
1 (ppm) 1 (ppm)
[ \ 1 l 1
| L T |
{fadetis & 4 T 14
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0t
f1 (ppm)
;’: \CI‘%M—NPU\ES;VN?N@V(\I—' < ~ o n ©
E: ERASanARnnARANRNAR] T %% Sx =
TN R PN |
Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 293.9
l l l J I 4 Number of Scans 256
5 Spectrometer Frequency 100.63
T T T T T T T T T T T T T T 6 Nucleus 3¢
137 135 133 131 129 127 12%0 45 40 35
1 (ppm) f1 (ppm)
IJ“]"" l”'
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

f1 (ppm)
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Ethyl (R)-4-benzyl-4-cinnamyl-1-0x0-6-phenyl-1,4-dihydronaphthalene-2-carboxylate (B15)

nn e R R S IR RN M2 eET 2RI AT ERLER 2S8040 aRENITSEICZLRAN
B XL NN NN NN NN NN NN NN NN NN NNNNNNNN NSO CECE O Sttt mmmnmnemenn—— —
e e ————— — — S
Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 2934
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H
S T3 3 e 3 s T3 S
= P P ' - P

T T T T T T T T T T T T

81807978777675747372717069 68

f1 (ppm) n H l

N 2
o &

T T T 1 T T

5.955905.85 3.7 3.6 3.5 3.4 3.3 3.2 3.1
1 (ppm) 1 (ppm)

Lh._ﬁ—l_
rare 2

2.001 —

00=
ool

0
o0k
00/~
00g
001
00
J1.00x
1.001

T

90 85 80 75 0O 65 60 55 50 45 40 35 30 25 20 15 10 05 00

" N AT RO NN XD DT M T NSO %N T
=) Vi XU OHE T LA =S RN XKD C ‘N % o0 o ©
) C MFIFFAamnnnnaddAdddTdNNA A = © % v <
= PR A AR RN B SN RAUAEA JRM SRR L SR JAM JRM SR A I © + ¥ < =
| [\ S — P |
Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 2938
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

131 130 129 128 127 126 125
f1 (ppm)

e "

L e

146.5146.0 2 (?,Z,m) .

1 (ppm) |

L . |

T T T T T T T T T T T T T T T T T T 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 10 O -10
f1 (ppm)
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Ethyl (R)-4-benzyl-4-cinnamyl-6-methoxy-1-o0x0-1,4-dihydronaphthalene-2-carboxylate (B16)

Voo NOSCoSCAAXLLOCVM NN —NTTONADDIEEXXEEOO T —-—XLCTAONANSDXLDNATON—OXXO WX N
WO T AN~ — = = === CCOCOCC TN XRXXLXLTTXHXXRXXLLANANAN—=SNNINTTNNNANCOCCCANANA
eSO O C OO0 OO nnnnn T FT T AN MAMNN N NN NN N ———
________ NENENGN NN I A A o
U Ll L [ L m —
Parameter Value Q
1 Title pdata/ 1 COEL
3 Temperature 293.3 e
4 Number of Scans 16 SN
5 Spectrometer Frequency 400.18
6 Nucleus 1H
S S 2 S i 2 S S
i7at Lot oL V—V T T T V— el oL

725 715 7.05 695 685 64 62 60 58|36 3.4
1 (ppm) 1 (ppm) 1 (ppm)

g £ 28 g

T

60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)

o ™~ — =N OO T TN T O NN ®© - -
o oo L N s = Q% % O — n NS ©
o~ C O T mnnn AN —— — O 0 0 v <+
- PR RR UL R SRR S SR A SN SA0 SR0 S SR e b LR =
I~ [N it PN =
Parameter Value

1 Title pdata/ 1

COgEt 2 Solvent Acetone
3 Temperature 2038
heO g 5

N 4 Number of Scans 256
O 5 Spectrometer Frequency 100.63
6 Nucleus 13C

T T

134.0 131 130 129 128 127 126 125 48.6 482
1 (ppm) 1 (ppm) 1 (ppm)

lunl | il

T T T T T T T T T T T T T T T T T T 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 10 O -10
f1 (ppm)
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Ethyl (R)-4-benzyl-6-chloro-4-cinnamyl-1-o0xo0-1,4-dihydronaphthalene-2-carboxylate (B17)

NN T OO FTOOODXLNOLOOMNMF OOVttt ottt —=0 0T LCTANSCOWNMOT TN Ot O \©
SR E B IIITAANN === ==—=—==5SCCC SR XRXXLIITRRAOANNA N BATANMNM===CA A
TN NN NN N ———

(0]
Parameter Value
1 Title pdata/ 1 COQEt
2 Solvent Acetone O‘
S S S 3 Temperature 293.6 Cl :
! e T i USRI T 4 Number of Scans 16 O '//\/Q
44 42 40 38 3.6 34 32 3.0

5 Spectrometer Frequency400.18
f1 (ppm) 6 Nucleus 1H

i.*di’?

S3 S e o
82 80 78 76 74 72 7.0 68
f1 (ppm)

“ J i A I A |
<

g < g $e 3
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 05 0.0 -0t
1 (ppm)
) - *® NRARARXO MY NTMOYMA QYOG o o
2 g ¥ SAREaaarAREEEERRI Z %% 34
I (. | SN e ———— ’ I Nad N
O
CO-Et
cl ‘ '
o
Parameter Value
1Title pdata/ 1
J J l J l 2 Solvent Acetone
3 Temperature 294. 1
L ————— 4 Number of Scans 256
140 138 136 134 132 130 128 126 124 5 Spectrometer FJ’L‘qucnuylfJ(JA(jB
1 (ppm) 6 Nucleus 13C
IR |

T T T T T T T T T T T T T T T T T T 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 10 O -10
f1 (ppm)
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Ethyl (R)-4-benzyl-4-cinnamyl-6-cyano-1-oxo-1,4-dihydronaphthalene-2-carboxylate (B18)

BN Ao —-0—000bbMnULOANNYYTAON="FTOAOA=EO0ANOROTEOTANAOONE DO —N =35 —O0I
NINCS SO ®XRXERNA === == == —= — CCOCCOCCRXXXETTARNRXRLRXANANNLCLC NN A= —cnd A
L S T e o e e T T S S o o T T o S o o S o e B e B R R R e TR A A T R T I R R N i
P R S —_
TESTUSSNT iy — — = —

4 Number of Scans

6 Nucleus

Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 293.2

5 Spectrometer Frequency 400.18

16

1H

PN B

g

00+
2.00]
gl

LR g
1 Al o~
T T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
f1 (ppm)
o o~ XSV ANnNOnNO T LOCNnN—~CoO>o0
I < o OO Gt al——0 00K BN T S ~ S ® e
= e o Ingooooonaddasangann T %3 s
[ | SN ————— N/
Parameter Value
a 1 Title pdata/ 1
COzEt 2 Solvent Acetone
O‘ 3 Temperature 293.6
NG iy 4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13¢

132 130 128 126 124
1 (ppm)

138 136 134

T T T T T T T T T T T T T T T T T T 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 10 O -10
1 (ppm)

121



Ethyl (R)-4-benzyl-4-cinnamyl-8-methyl-1-oxo0-1,4-dihydronaphthalene-2-carboxylate (B19)

XOA =X ANN =00 RARRNXONFTFTNOMMITFTAANNN= = =00 ORI O =TFTASEET DD NED0NYM AN QSN
BBOCOEMNANNRH === —-—=====—=00S000®XRVRRXBEITMXXLNNA—FTTTNANNSSSSnodaA
L N T S N O o N N N S S o o N N N S S S o N N L SRRt - RNC RN REN- RV S VORIV T T e B o o B e e B B B B B B B S B B )
——— \ — — — r— — T
Parameter Value Me O

1 Title pdata/ 1 CO JEt
2 Solvent Acetone| O‘
3 Temperature 2932
=1 S S 4 Number of Scans 16 "f/\/@
T il T T T & T T 5 Spectrometer Frequency400.18 O

44 42 40 38 36 34 32 30 ¢ Mcleus i
f1 (ppm)
8.1 79 77 75 73 71 69 6.7

1 (ppm)

<
a]

L
§

£ ¢ g

T

65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

95 90 85 80 75 7.

- ~ NN~ — QNS Tt AT O
[ oS rrrr—————— I Ne A I I
Me O
SO
O "f“@
Parameter Value
1Title pdata/ 1
2 Solvent Acetone
l J 3 Temperature 293. 8
l l 4 Number of Scans 256
—————— et 5 Spectrometer Frequencyl00. 63
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Ethyl (R,E)-4-(3-(4-nitrophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-
2-carboxylate (B20)
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1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 293.9
4 Number of Scans 16
5 Spectrometer Frequency400.18
6 Nucleus 1H
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Parameter Value
T T T T T T T T T T T T T 1 1Title pdata/ 1
135 133 131 129 127 125 123 2 Solvent Acetone
f1 (ppm) 3 Temperature 204. 5
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(4-(trifluoromethyl)phenyl)allyl)-1,4-
dihydronaphthalene-2-carboxylate (B21)
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3 Temperature 294.0
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1Title
2Solvent
3 Temperature

4 Number of Scans
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Acetone
294. 3
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Ethyl (R,E)-4-(3-(4-fluorophenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene
-2-carboxylate (B22)
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3 Temperature 2943
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Parameter Value
1Title pdata/ 1
2 Solvent Acetone
3 Temperature 294.5
4 Number of Scans 16

5 Spectrometer Frequency376. 55
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Ethyl
(R,E)-4-(3-(4-bromophenyl)allyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene
-2-carboxylate (B23)
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3 Temperature 294.2
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Ethyl (R,E)-4-(3-(4-chlorophenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene
-2-carboxylate (B24)
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(p-tolyl)allyl)-1,4-dihydronaphthalene-2-

carboxylate (B25)
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5 Spectrometer Frequency 400.18
6 Nucleus 1H
< < << < S 2 ]
8.1 79 77 75 73 7.1 6.9
1 (ppm)
1
\‘ \‘ l
f
|
ﬁ “ ] J\J JL
fggsdey ¢ 4 g g3 g g
—og el A dd ¢ e
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0
1 (ppm)
o © N RO SO NOMO T T Mo S - . ¢ o« e
I St ettt — o A
J
130 129 128 127 126 125 124 oy Me
f1 (ppm)
J h N h Parameter Value
1 Title pdata/ 1
T T T T T T T 2 Solvent Acetone
138 137 136 135 134 133 132 3 Temperature 293.9
f1 (ppm) 4 Number of Scans 256
. 5 Spectrometer Frequencyl 00.63
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Ethyl (R,E)-4-(3-(4-methoxyphenyl)allyl)-1-o0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B26)
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Ethyl (R,E)-4-(3-(3-chlorophenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4
-dihydronaphthalene-2-carboxylate (B27)
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1Title pdata/ 1
2Solvent Acetone
3 Temperature 294.1
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(m-tolyl)allyl)-1,4-dihydronaphthalene-2-
carboxylate (B28)
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1 Title pdata/ 1
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3 Temperature 294.0
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5 Spectrometer Frequency400.18
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Ethyl (R,E)-4-(3-(2-chlorophenyl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B29)
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Ethyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(o-tolyl)allyl)-1,4-dihydronaphthalene-2-
carboxylate (B30)

N =0 QUVWVOVITITOOONODONXLLEENDNOVOVOWNVTONNRWXWEEDXDDLTTOADOLTAOCKLC T AL O T O ——0
—==300d9a@rEnnnIIFdaddddadg—====-=3935ccogmncveaagaadda====ndq
L L L o e L ol S S o R RTa RSB R S B 2 B oo T oo T oo T e B M oo i o N I )

<

S <<

<

af

S33
el

=}
P

Parameter Value
1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 294.0
4 Number of Scans 16
5 Spectrometer Frequency400.18
6 Nucleus 1H
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Ethyl (R,E)-4-(3-(2-methoxyphenyl)allyl)-1-o0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-

dihydronaphthalene-2-carboxylate (B31)
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2 Solvent
3 Temperature
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5 Spectrometer Frequency400.18
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Ethyl (R,E)-4-(3-(naphthalen-1-yl)allyl)-1-ox0-4-(3-phenylprop-2-yn-1-yl)-1,4-

dihydronaphthalene-2-carboxylate (B32)
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4 Number of Scans 16
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Ehyl (R,E)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-4-(3-(thiophen-2-yl)allyl)-1,4-dihydronaphthalene-
2-carboxylate (B33)
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
f1 (ppm)
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Ehyl (R,E)-4-(4-ethoxy-4-oxobut-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-
dihydronaphthalene-2-carboxylate (B34)
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1 Title pdata/ 1 CO Lt
2 Solvent Acetone
3 Temperature 294.0 N
< < 583 4 Number of Scans 16 P CO-Et
P’ PSi -
T T T T T e T 5 Spectrometer Frequency400.18
44 42 40 38 36 34 32 3.0 |snucteus .
1 (ppm)
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8.0 74 72 70
1 oo
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1Title pdata/ 1
2 Solvent Acetone
3 Temperature 294. 6
4 Number of Scans 256
: ———— — . — —_ —_ —_ 5 Spectrometer Frequencyl00. 63
137 135 133 131 129 127 125 123 O Nucleus e
1 (ppm)
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L ‘ Ii Jl l’l | “ H ‘
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
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Ehyl (R,E)-4-(but-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B35)
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1 Title pdata/ 1
2 Solvent Acetone
3 Temperature 294.2
4 Number of Scans 16
5 Spectrometer Frequency400.18
6 Nucleus 1H
< S <e< < S <
— T T S
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1 (ppm)
[
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Parameter value
1Title pdata/ 1
l 2 Solvent Acetone

3 Temperature 294.7
L S S A SR 4 Number of Scans 256
135 133 131 129 127 125 123 5 Spectrometer Frequency100. 63
f1 (ppm) 6 Nucleus 130

| Ml‘h'] I ‘ HJ_

T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 O
f1 (ppm)
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Ehyl (R,E)-4-(hex-2-en-1-yl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-
carboxylate (B36)
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A }\ J & 3 Temperature 294.0
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T VN T T V"NV ”V
35 30 o5 20 15 10 05 5 Spectrometer Frequency400.18
. : . : : : . 6 Nucleus 1H
f1 (ppm)
S S &3 S S 3
- e
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f1 (ppm)
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e T T T A O
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1Title pdata/ 1
l 2 Solvent Acetone
3 Temperature 294.7
T T T T T T T T T T T

T T T T 4 Number of Scans 512
137 135 133 131 129 127 125 123 |5Spectrometer Frequencyl00.63
f1 (ppm) 6 Nucleus 13C
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Ehyl (R,E)-4-(3-cyclohexylallyl)-1-0x0-4-(3-phenylprop-2-yn-1-yl)-1,4-dihydronaphthalene-2-

carboxylate (B37)
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2 Solvent Acetone O‘
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-
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1.7 15 13 1.1 09 07 05 6 Nucleus ‘H
f1 (ppm)
S S S S S S

82 80 78 76 74 72 7.0 68
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3 Temperature 294. 7
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135 133 131 129 127 125 123 [ohuelew e
f1 (ppm)
e i
L ULAL I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
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Ethyl (R)-4-((E)-3-(4-bromophenyl)allyl)-4-cinnamyl-1-oxo0-1,4-dihydronaphthalene-2-
carboxylate (B38)
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Ethyl (S)-4-((E)-3-(4-bromophenyl)allyl)-4-cinnamyl-1-oxo0-1,4-dihydronaphthalene-2-
carboxylate (ent-B38)
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Ethyl (R)-4-cinnamyl-4-((E)-3-(naphthalen-1-yl)allyl)-1-0xo0-1,4-dihydronaphthalene-2-
carboxylate (B39)
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1 Title pdata/ 1
2 Solvent Acetone
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1Title pdata/ 1
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3 Temperature 294.7
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; ; ; ; ; ; ; ; ; ; ; 5 Spectrometer Frequencyl00. 63
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Ethyl (S)-4-cinnamyl-4-((E)-3-(naphthalen-1-yl)allyl)-1-o0xo-1,4-dihydronaphthalene-2-
carboxylate (ent-B39)
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1 Title pdata/ 1
3 g 8 g S = ] 2 Solvent Acetone
T =T T T T —= —= = 3 Temperature 293.9
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f1 (ppm) f1 (ppm) 5 Spectrometer Frequency400.18
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I 1Title pdata/ 1
2 Solvent Acetone
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Ethyl (R)-4-((E)-but-2-en-1-yl)-4-cinnamyl-1-0x0-1,4-dihydronaphthalene-2-carboxylate

(ent-B40)
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2 Solvent Acetone|
3 Temperature 294.0
S S S S S
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5 Spectrometer Frequency400.18
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Ethyl (R)-4-cinnamyl-1-o0x0-4-((1-tosyl-1H-1,2,3-triazol-4-yl)methyl)-1,4-dihydronaphthalene-2-
Carboxylate
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T T T T T T

T T

T

T

T 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

T

T T T T T

T

f1 (ppm)

149

10 0 -10



(R)-2-acetyl-4-cinnamyl-4-(3-phenylpro

=

2=

n-1-yl)naphthalen-1(4H)-one (B45)
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1 Title pdata/ 1
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3 Temperature 294.2
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3 Temperature 294. 8
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17. Copies of NMR Spectra for the Reaction Substrates
Ethyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A1)
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Methyl 1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A2)
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4 Number of Scans 256

5 Spectrometer Frequencyl00. 63

JU 6 Nucleus 13C =
T T T T T T

T

130 129 128 127 126 125 124 123
f1 (ppm)

| H“I l ‘ |

170 160 150 140 130 120 110 100 90 80 70 60 50
1 (ppm)
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M- — 2O O RRECOUNNOOO WL ONTANDEOINTMN—=0000ON—=3mn=00F0ENTATTOMNMO =
FROCCSERREELEECYEEEAAIIIFITITNNaannaadidddixilgaimannamnntxse gy
B BB BBLANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN OGS C OO Cmnmn = —
——— /. —— —
Parameter Value E
1Title pdata/ 1
o]
—a P 2 Solvent, cpCl13 .
< S c 3 Temperature 204.7 CO2Pr
T T T T T T Al T .
4 Number of Scans 16
5'4 52 50f14(8 4)6 4'4 42 40 5 Spectrometer Frequency400. 18
ppm
6 Nucleus 1H
O -
S S EEERE S 3
i = =

o
T T T T T T T T T

868482807876747270686.664
f1(

T

)]

i :

==

e
°

1.00]

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -O!
1 (ppm)

~ COUNDSVNYIN T NG T O RN O
e} SO M= XL HLNNE O T m % =~ M 0 n o
e} meanmnn AN N — o o o o o0 o
= e e e e e = = = % © = © a N
e i P N
Parameter Value <
1 Title pdata/ 1 o
2 Solvent CDCI3 i
COzPr
3 Temperature 2048 OO
T T T T T T T 4 Number of Scans 256
136 134 132 775 77.0 765 76.0 5 Spectrometer Frequencyl00.63
L
f1 (ppm) f1 (ppm) 6 Nucleus 13C O =
T T T T T T T T T T T T
1285 1275 1265 1255 1245 1235
f1 (ppm)
| |
ln A“-. e .a.Jl AJ,.,..J

T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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BN AN—ONOF AR OMOEE NN 0TOANN=C0NNR OO N NT A= 0T
TIMNMN =" ENCSCFLIIIIILTITIMNNMMNNQAAANNARLRE S LY 000NN
BLLKLLLLANNNNENNNNENENENNNNENENNNNNNNG YOO O0E S8 S <
———— N ——
Parameter Value P
1 Title zhk-CO2Ph
2 Solvent CDCI3 o

3 Temperature 293.3 CC2Ph
4 Number of Scans 16

5 Spectrometer Frequency600.17

M J M 6 Nucleus 1H O //

L] CEREEE S 2
N N

86 84 82 8078 76 7472 70 68 66 64
f1 (ppm)

AJ\ A N ~ __/\—
g

g

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05

1 (ppm)
) <+ QATOLLCNO®XNANNSONANONT N T .
< N SEHM M —00 K XLENEECCHETFma—u 5D I
o wy DI o I o T oo T S T o I o I o I o I o I o Y o Y o I I o I o Y o I o I o I I} ég n
| | | e e ||
—_— o
Parameter Value
1Title zhk—CO2Ph s
2 Solvent CDC13
3 Temperature 294. 5 O

4Number of Scans 256 COzPh
5 Spectrometer Frequency150. 91 OO
6 Nucleus 13C

' O

W

130 128 126 124 122
f1 (ppm)

136 134 132

L L I

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 1-(cinnamyloxy)-4-(prop-2-yn-1-yl)-2-naphthoate (A5)

SOVt aonaddxTovwaadoooO LoDV TN OO N NN NN~ F ADoK C o
TMOMSCSCSSOoOT0YUEU oY TTVLIIFILTLTMMMMMMAANNRRE ONLLLXIIITANORANAF T
el el o e R I R R el el e L ol o e o o L o o e L S N L o R R T s O R R e B B B S T o B o B o BE )
Parameter Value
P
1 Title pdata/ 1
2 Solvent cpCl13 o
M M < 3 Temperature 294. 2 COEt
S
4 Number of Scans 16 eS
50 48 4.6f1 44 42 40 38 5 Spectrometer Frequency 400. 1
(ppm) 6 Nucleus 1H
=

< S < ceceC < =]

868482807876747270686.6646.2
f1 (ppm)

| I

T T

it L g

2.00x
2.00=

713.00<

T T T T T T T T

)5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

f1 (ppm)
IS IS Nt — 000 e N %O N

g ¢ o R NN R A ) N o N N n <+
< " A AddaAdddd N = =g = = ol <
= - e m e s === ® =~ ) a -
B Y AVIRN |

Parameter Value

1 Title pdata/ 1 =

T T T T T T T T 2 Solvent CDCI3

77.4 77.0 76.6 76.2 3 Temperature 294.9 &}

1 (ppm) 4 Number of Scans 256 COft
5 Spectrometer Frequencyl00.63 OO
6 Nucleus 13C
M -
—T T L — T T

128.5 127.5 126.5 125.5 124.5 123.5
f1 (ppm)

llIJll L‘

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 1-(cinnamyloxy)-4-(ethoxymethyl)-2-naphthoate (A6)

VT TAONN =TT AADIIDDDDIOVMTONONOOTOANNXLOTALCOODANANSOOMONn—CTAl—wnon—=09Nwn
MMM 05330 mmInininIitITInnmmnaiaaeR8ndeeeestITEecssTsAad
00 06 00 06 06 06 06 06 06 06 06 X N N N N N NN NN NN NNNNNNNNNNNNN SO OOt Famendmmem == — —
e e et ——— — . L L . L s IR
Parameter Value e
ju 1 Title pdata/ 1
< < < 2 Solvent CDCI3 Io)
T T NV T T T NV T 3T 204.4
emperature .
5048 46 44 42 40 38 36 34 2 Number of § o CO:Et
umber of Scans
f1 (ppm)
5 Spectrometer Frequency400.18
6 Nucleus 1H
E
|
|
1 | |
| |
Jlfsdgeeds 44 s 4 g 44
ceecececee S < e < e e
FFFFF NN - - o o o~ 0 N
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
IS o NS =0 NN T e TN TN —
< < S XN NS S F T T o L aaa aa
€ & GSHRAANNNNS83AZ €EEe oz
I e———— — N~ N/
Parameter Value -
1Title pdata/ 1
2 Solvent CDC13 0O
3 Temperature 294. 9 COQEt
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
l l ll 6 Nucleus 13¢
O
T T T T T T T T T T T T T )
772 768 764 136 134 132 130 128 126 124
1 (ppm) 1 (ppm)

ol

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-2-naphthoate (A7)

=3
A
~

Qo> O W [l B B B <R T i S T o B ol ol A B ol o o B ) e e — AT OTO OV OOV NN —=Wmn-
@ oo n 2= N S RSB R BT N B B A A N I BN WY AANANNANNN—=003%0000NnInwoKwwF << < <
6 % 0 0 L B L O O T T S S S S O T T S o o O L S o ENNNENNNNNNN OO O YOO SO F <+ F — —
e—— f=em —_—
Parameter Value =
1 Title pdata/ 1
2 Solvent CDCI3 o]

3 Temperature 2943 COyEt
4 Number of Scans 16 OO

5 Spectrometer Frequency400.18

6 Nucleus 1H
A A ()

84 82 80 78 76 74 72 70 6.8 66 64

g g g

T

65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

<+

g R R R o R AN N ) ‘N D ®© “

b cicaoanmRagsnggogsSaganc N I A I

| [ S S Gy S e |

—— -
T T T T T T T T T
776 772 768 764 760 i Parancter Vatue L
f1 ( m) 1Title pdata/ 1
PP 2 Solvent CDC13
o}

3 Temperature 295.0 C OzEt
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

T T T T T T T T T T T T .

129.0 1280 127.0 126.0 1250 124.0

f1 (ppm)

T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 4-chloro-1-(cinnamyloxy)-2-naphthoate (AS8)

WX OOMXLREEON NATTNANANDO LN TN =V ONTFITIOENNTMNOOORNRXLANSAL TS W TS T A
MM aaAaaAddNdANSERENEEERER YOO 000FIIIIINNNMNONAMANXEC TN N®EEEKTT T F I
L R o T T S S O A e e e A N T N e N O I N N T N A O N R N RN R I 1 i i A A i
e\ e
Parameter Value

1Title pdata/ 1 -

2 Solvent CDC13

3 Temperature 294. 1 o

4 Number of Scans 16

COgEt
5 Spectrometer Frequency400. 18
6 Nucleus 1H

Cl

6.4

-

g

2.00x
713.00=

T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
1 (ppm)

T

— ® FTOMNMOTOOM—=D~WN <t o—
€ § BBRRAKERRSSIAAS g 3 3
I | e I I
T T T T T T Parameter value
780 775 770 765 760 755 1itle pdata/ 1 =
f1 (ppm) 2Solvent cnel3
3 Temperature 294.6 e}
4 Number of Scans 256 CO3Et
5 Spectrometer Frequencyl00. 63
I

T T T T T T T T T T

134133132 131 130 129 128 127 126 125 12
f1 (ppm)

T T T T T T T

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 1-(cinnamyloxy)-4-propyl-2-naphthoate (A9)

WO OV MNAdooOXX o0V 0ONTtTFHTOXOT—0AAN—~DX0LCWVMNOUN—0Nn—COD>DWVMmn S
MMAMCCSoRN oo TMINMITITILTANNMNMANANNRLLCNLRELLLIITOSOXLLREENT I TSSO
LAXLLLLLLNNN NN NNNENNNNENENENENENENNENENNENN S CEEC G = = = = = = = = ===
B —_—— —_—— — e
Parameter Value
/
1 Title pdata/ 1
d < < <
n a i N 2 Solvent CDCI3 s}

T
3.0 2.5 2.0 1.5 1.0 3 Temperature 294.1 COEt
f1 (ppm) 4 Number of Scans 32 OO
5 Spectrometer Frequency400.18
6 Nucleus 1H

L d v Il
..... > S

86848280787674727.06.86.664
f1 (ppm)

o
:
Loos

g

2.00x
2.001
713.00=

95 90 85 80 75 70 65 60 55 50 45 40 35
f1 (ppm)

— |3.00=

0 25 20 15 10 05 0.0 -0t

) (=] C = —=~0VOoOwoNO Ot N
%) Vi Gt AR® XN CCC T T < - * *® + o
o gl Lo T B B o T o o I o I o I o o N o o I o I o IR o - <+ [} <+ <
— e e e = © A a —_—

| s p——" I I I ~

T T T T T T T T T T T Parameter Value
778 774 770 766 762 758 1Title pdata/ 1 =
f1 (ppm) 2 Solvent cDel3
3 Temperature 204.7 0

4 Number of Scans 512 COuEt
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

TN 1

T

130 128 126 124
f1 (ppm)

136 134 132

T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)
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VT TAANNRXRLXLLOLOOOETVLWVLA—=ONRXLLOLOOVOOOWMTOOWM—n0Ronnn——>CWVnao>nnC e — —
TIITETLELT NN OBV YYYYOONTIIIINMNMNANNMNMNNXLROGENXXNXEIEIITITLE—=COSSO XX KR
0B WHXLHXHRXHLASENNNNNENENENNENENNNENENNNNNNNNN OSSOSO F TS == = = = = = = — (SR -NNe)
= e ————r—
Parameter Value
1 Title pdata/ 1 -
& A
e—* g &3 2 Solvent cpei
- ey ol o
T T T T T T T T T T 3 Temperature 294.2 o]
242220181614 121008 06 4Number of Scans 16 -
f1 (ppm) 5 Spectrometer Frequency400.18 Oe
6 Nucleus 1H

86848280787674727.06.86.6
f1 (ppm)

2.00=
2.00x
1001 3=
43.00x
2.00=
2.00=

50 45 40 35 30 25 20 15 1.0 05 0.0 -05 -1

95 9.0 85
1 (ppm)
© N Yo oanNn —® oA e ATt
) Vi 00w ol %0 RSO TEE T TR * = IC N
£ A SaANNSESISAISIE g < fa g
I el = I N
J l JL_ J ) Parameter Valruﬂe-
: : : : ; ; ; 1Title pdata/ 1 -
2 Solvent CDC13
136 135 134 133 775 770 765 | e
3 Temperature 294.
Q
f1 (ppm) f1 (ppm) 4Number of Scans 256
COqEt
5 Spectrometer Frequency100. 63

T T T T T

1270 126.0 1250 124.0

f1 (ppm)

129.0 128.0

| H"l

170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0
1 (ppm)
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3-ethyl 1-methyl 4-(cinnamyloxy)naphthalene-1,3-dicarboxylate (A11)

Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3 P
3 Temperature 2935

4 Number of Scans 16 o

5 Spectrometer Frequency400.18 COEt
6 Nucleus 1H

1.00/
Oy
ut
ok

00,
o
01

1.001

2.00=

d
s
o~
:

43.00=
713.00=

T T T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)
=& n NN~ OO = O =N
[N =] CFMolS®R O S F T s ' N i
288 SR8nAASSS883392 I s
12| e e |
= ——
Parameter Value
1Title pdata/ 1 e
2 Solvent CDC13
3 Temperature 294.1 0
4 Number of Scans 512 CpEt
5 Spectrometer Frequencyl00. 63
J l J 6 Nucleus 13C
Q Q

. . . . . . . . . . \

136 134 132 130 128 126 124 122 120 118
f1 (ppm)

0 L’l * s

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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MmN N ANNNONWV T TN ANN—X XL CCnn BT T T TN o
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SN fi i fl B S

e e N et o — =

L
Parameter Value
1 Title pdata/ 1 8}
2 Solvent cDCI3

COsEt
°~Y ; ? 2 < 3 Temperature 295.0 Oc
T T T
4 Number of Scans 16
6.8 6.7 6.6 8.35 8.30 8.25

5 Spectrometer Frequency 600.17 o
1 (ppm) 1 (ppm) oruen T [
f T T L = — . —al . 7—v—'ﬂr—vﬁ—v—ﬁ°—ﬁ
76 75 74 73 72 45 44 43 42 155 1.45
1 (ppm) 1 (ppm) 1 (ppm)

2 €¢ g3
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)
E FEinAZEnNNESAng 2 °3 3¢ 23
| N TeEsSsSSSSSSsEm— | \Yd Vo N

Parameter Value P
1 Title pdata/ 1 o
2 Solvent cpci3
COsEt
3 Temperature 295.0
4 Number of Scans 256
5 Spectrometer Frequency 150.91 )

6 Nucleus 13¢ r

T T T T T T T

128 126 124 122 15.0 14.0
f1 (ppm) f1 (ppm)

132 130

B e e e

78 77 76 75

|

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-methyl-2-naphthoate (A13)

Parameter Value P
jt 1 Title pdata/ 1
- R - S 2 Solvent CDCI3 o
4.9 4.7 45 4.3 4.1 3 Temperature 293.4 COEt
f1 (ppm) 4 Number of Scans 16 OO
5 Spectrometer Frequency400.18 Me
6 Nucleus 1H O
b
< S ceee < <
84 82807876747270 6.8 6.6
f1 (ppm)
|
. |
g g g g
, , —lddnd oo , , e , — SR , ,
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
v VN INOOONON Tt~ Tt~ O Mm% - _ © _ <
S
Parameter Value
l l Ll l l Jm 1Title pdata/ 1 #
T T ) ' ) J ) J 2 Solvent cpe1s o
140 135 772 768 764 | o
f1 (ppm) 1 (ppm) 4 Number of Scans 256 OO
5 Spectrometer Frequencyl00. 63 Me
6 Nucleus 13C
128.5 127.5 126.5 125.5 124.5 123.5
f1 (ppm)
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
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Ethyl 4-benzyl-6-(tert-butyl)-1-(cinnamyloxy)-2-naphthoate (A14)

P IR RRATTI L NINANQYI 2288 Ra8ITSY 3989
B XN NNNNNNNNNNNNNNNNNNNNNNG G GO GG E ST+ —_———
N N rr————— e — ~e—
7& Ajﬂ( M‘ Parameter Value
3 3 g 3 1 Title pdatal 1
= T T T = T T T T T T T 2 Solvent C€DCI3 COzEt
48 47 46 45 44 685 675 6.65 6.55 3 Temporsure 034 OO
f1 (ppm) f1 (ppm) 4 Number of Scans 16 1By
5 Spectrometer Frequency 400.18
6 Nucleus H

al

S S S S 33
= &g
T T T T T T T

<
8079 78 77 76 7574737271
f1 (ppm)

T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05

f1 (ppm)
" X —IMCNOCLCOTONRTEC—CS—©
) Vi =SSO NSNS S % * = 0=
el Vi itreanonn NN — O - Qv -
b 2 A23gpnaaoauRaageEgsaxs < I AR AR
I eSS irr—————— I /LN
Parameter Value
1 Title pdata/ 1

2 Solvent cpciz
3 Temperature 293.9 COzFt
4 Number of Scans 256 OO
J’L ! 5 Spectrometer Frequency 100.63 | 'BY
6 Nucleus 13C
T T T T T T

T

129.0 128.0 127.0 126.0 125.0 124.0

1 (ppm)
13m4 77.5 77.0 76.5
1 (ppm) f1 (ppm)

N “‘u‘,h H’“

14.4

T

0.0

WA » d T i
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

f1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-phenyl-2-naphthoate (A15)

n—noononocYYnowmtTroentorentT—OCOtT =Tt —="=—=—C L0V LCcwVna Tl
T~V TFTTFTTOANNNNANANNNNNN—0K OO LCLOCLOCLOLCLCLeLownnoKe ot <t < < < < <
oD OO CCC OO O C OO OO ST ST T T — — —~
O T e e - -
Parameter Value o
1 Title pdata/ 1
2 Solvent cpcis 0
3 Temperature 295.0 COzEt
4 Number of Scans 16 O
5 Spectrometer Frequency 600.17 Ph
S S E g g g 6 Nucleus H
o ] ] 3 ] >
VN T ~t, T 0 Vm T
780 775 76 75 74 73 72
1 (ppm) 1 (ppm)
S g g
Y_Eﬁ—,ﬁ—,_gv—ﬁ ,_T_,ﬁ_,#_,ﬁ_,ﬁ_r.
i 68 6.7 6.6 448 444 440
f1 (ppm) 1 (ppm)
|
I
n l

dereyr i e :

T T T T T T

o~ L
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.

1 (ppm)
< LA N OO~ OV oNnDO — )0
¢ negg8ardryzggnnnggngsdes 3 a > 3
TS\ ————— | |
-
[0}
Crr
Ph
140 138 136 134 132129.0 1285 1280 1275 772 768 764 ~ Parameter Vﬂ"f
f1 (ppm) f1 (ppm) f1 (ppm) ot oo
3 Temperature 295.0
4 Number of Scans 256
5 Spectrometer Frequency 150.91
6 Nucleus 13C
126 125
‘ 1 (ppm)
|
Ll Ll

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-methoxy-2-naphthoate (A16)

< < < 3 < =2 = N N
745 735 725 7.5 68 67 66 445440435
1 (ppm) 1 (ppm) f1 (ppm)

)
< TS
~-
0
‘ ' C OBt
el
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 295.0

4 Number of Scans

6 Nucleus

5 Spectrometer Frequency 600.17

16

1H

§ofedyEai :

g

-2.00,
2.00~

T

L
35 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

f1 (ppm)

73.00=

1.5 10 05 00

<+ 0 cwnmooaon N %O NN O T T O - o« - <
| [ eSS \e————— [
[0}
Cror
Med
1265 1255 1245 O
f1 (ppm)
1 Title pdata/ 1
2 Solvent CDCI3
3 Temperature 295.1
4 Number of Scans 256
. . . . . . . 5 Spectrometer Frequency 150.91
1290 1284  127.8 775 770 765 g Rtens o
f1 (ppm) f1 (ppm)
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -1

f1 (ppm)
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Ethyl 4-benzyl-6-chloro-1-(cinnamyloxy)-2-naphthoat

o O
o o
o 0
N’

e (A17)

=

2.0

< <
ol ol
T T T T T T T T T

5.0 49 48 47 46 45 44 43 42

Parameter Value
1 Title pdata/ 1 e
2 Solvent CDCI3
3 Temperature 293.4 (o]
4 Number of Scans 16 COEt
5 Spectrometer Frequency400.18 OO
6 Nucleus 1H Cl

ik

f1 (ppm)

S S $83% S—23
848280787674727.06.86.664
f1 (ppm)
) L
s g% g
.5 6.0 55 50 45 40 35 30 25 20 15 1.0 05 00 -0
1 (ppm)
= LOeToRIEAOMOn VT an Ry o . " .
€ 833338 nA¥FERRSS8A82 < c 3 i
| e e SN e |
BN U
140 138 136 134 132 77.4 77.1 768 76.5 . Parameter I\’u]u(- P
1Title pdata/ 1
f1 (ppm) 1 (ppm) 2 Solvent cpel1s 0
3 Temperature 204.0 COF£t
4 Number of Scans 256 OO
5 Spectrometer Frequency100. 63 cl
6 Nucleus 13C
1 1 »
129 127 125 123 121 119
f1 (ppm)
| | H‘ L | | |
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-6-cyano-2-naphthoate (A18)

LN e ONCN -0 TMNARNON XSO SNt AT 00N T A vt

Tt CFTTN NN AANANNNN—~—CD>WNWNNNNNVWVN®Ro®KS S <+ < < <+ <

XL LENENNNNENNNNNNNNNNNNGEECCEEECCE S+ - = =

Q) R N —— i <
T ——— —————

Parameter Value =
h | 1 Title pdata/ 1 o
2 Solvent cpci O
=] c‘ 3 Temperature 295.0
T A 4 Number of Scans 16 NG OO

T T
6.8 6.7 6.6 6.5 5 Spectrometer Frequency 600.17
f1 (ppm) 6 Nucleus 1H O

s S s g s
= a 2 2 a

7.457.407.357.307.257.207.15
f1 (ppm)

s 2
B L L

450 445 440
f1 (ppm)

L
4 &

2.0

T T

L
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0t
1 (ppm)

73.00=

J2.0

% C—N—®%o—~0n — - <o~ -
v VSTt =S o % % \C o+ o6 = Q © ‘N “a
© A addddddddd A== g = o <+
2 ZRZ2ZZRZfOdZfa2flRSl2SlRCc:s= = © « -
| S | i —— | |
e | ere— —

| Mh ||

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 4-benzyl-1-(cinnamyloxy)-8-methyl-2-naphthoate (A19)

NN eI T CX XD LC NN —COCRRRLEN ONNTIN -0 CAECMNMMAEN NN TA=0 %@ =
Xt FTFTFTTNN NN NN AANANANNNNANANNANNNNN =X oeOLC ettt T T
NN NNNNNNNNNNNNNNNNNNNNNN NN EENNNNNNNNC OO O OSSN = —
\
Parameter Value
1 Title pdata/ 1 =
D&ﬂ( 2 Solvent cpei
< S 3 Temperature 294.2 Me o
" 3 Ul
T & T T B T COLEt
4 Number of Scans 16 Oe
4.8 4.7 4}'16 4.5 4.4 43 5 Spectrometer Frequency400.18
(ppm) 6 Nucleus 1H I
S < ] .§. < <
T T T R A T T ™ T
80 78 76 74 72 70 68 6.6 64
f1 (ppm)
|
1
1
i | 0o l
L A N A l l
ggee’dse 4 & 44 d 4
eeeeees S 9 e 2 ] ]
O ) ) v 0 = e N T [} Ll
T T T T T T T T T T
5 35 30 25 20 15 10 05 00 -05
(2] o i o (2]
~ = o <+ <~
~ © “a o~ —
I I I I
=
Parameter Value
T T T T T T T T T T T T T T 1Title pdata/ 1 e O
136.0 135.0 134.0 133.0 132.0 131.0 130.0 2Solvent cepets CO,EL
1 (ppm) 3 Temperature 204. 9 OO
pp 4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 1ac O
T T T T T T T T T T T T
128.0 1270 1260 125.0 1240 123.0
f1 (ppm)

_ M NAA

T T T

774 772

77.0

76

T T

766 76.4

.8
‘ j f1 (ppm)
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl (E)-1-((3-(4-nitrophenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A20)
OOt 0O s LN =E=N" N —=0xx et or LN FTHIIXSTWMO =0 V0 —
('\_('\_('\_('\_(‘\!_(\!_—j—_l\l\l\l\cC\5\C\5\5\CV‘.V‘.#‘#‘#‘??MNNNO‘C\OCI\I\I\I\I\DCDCDCDCQ‘*??—'ﬁ‘??
0 0 0 0 X X X s> COCCCCCCOCC T ST ST ST~ — —
== N — —
NO,
L Parameter Value
e
! 1Title pdata/ 1
8 ng S 2 Solvent CDC13 Ia]
T 'mi T T T T ol T T r;i T T 3 Temperature 294.0 COLEt
5 0 4 8 4 6 4 4 4 2 4 0 4 Number of Scans 16 Oe
f1 m 5 Spectrometer Frequency400. 18
(pp ) 6 Nucleus 1H

3353
8.4 8.2 80 78 7.6 74 72 70 68 6.6
f1 (ppm)

g

72.00x
2.00=

d
S

T T Vn T T T T
65 60 55 50 4.5 40 35 30 25 20 15 10 05 0.0 -05
1 (ppm)

5

o o -
v v Nt =00 %L L XN T F o © D h
< n T FTOANAAAAAAATAA AN = S o v = I <+
- - PURSRRICEULENA IR R L B SR D L R B SR IR R BN e} 2 % < o Q =
I I [ B R L e Il I
NO,
e
Parameter Value
1Title pdata/ 1 8]
2 Solvent CDC13

COgEt
3 Temperature 294.5
5 Spectrometer Frequencyl00. 63
U J l 6 Nucleus 13C A

T T T

132 131 130 129 128 127 126 125 124 123
f1 (ppm)

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(4-(trifluoromethyl)phenyl)allyl)oxy)-2-naphthoate
(A21)

QXN T AN~ MNMNMAON——=oOCFTD Lo Lo LCcwnTTNnOoOLCNANCSCTLYODD LSOt ndA
MmO ——EnNER000 o ov e e T TTITSTSTTSTARCNNE OO C0®w 0w < — < < F
BXXXLLEENNNNNNNNNNNNNENNNNNNNNNENNN CC O CCCEE St~ — —
O B e i S S S S S S S R
—
CF3
Parameter Value
1 Title pdata/ 1 e
2 Solvent CDCI3
3 Temperature 2945 0
C O4Et
4 Number of Scans 16 2
5 Spectrometer Frequency400.18
6 Nucleus 1H
O -
eSS < S <

J

g

§fetiny i3 :

2.001
2.001

T T T

5 10 05 0.0 -05 -1.0

T T T T T

35 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 1
1 (ppm)

= S —Coan T =~ ) % n
g SISt —=03 9 Q%KX ¢ oo o %S o ‘N “a
<© A¥Fommnddddddaddddadddddddd =G @o = o <+
= A=2Z22Z2C0=2Zdf88f2SRSBgEfmEZZ2Z=EcC PRAE e Q =
P — |
CF3
Parameter Value
1Title pdata/ 1 4
2 Solvent CDC13
o 8]
3 Temperature 295. 0
N COLE
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

A,

133 132 131 130 129 128 127 126 125 124 123 O
f1 (ppm)

N |

T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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-62.48

CF3
Parameter Value
1Title pdata/ 1 P
2 Solvent CH3CN
3 Temperature 294.9 o
4 Number of Scans 16 C 04t
5 Spectrometer Frequency376. 55 OO
6 Nucleus 19F

W

T T T T T

-200 -2

-80 -100
f1 (ppm)

T T

-120 -140 -160 -180
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henylprop-2-yn-1

-yl)-2-naphthoate (A22)

FABRICSRER22ELLCCCccRBAREEELLIIQIITINRAAJELIERCLEIAAERRxx58392¢3¢
I N N N N N N N I N N N I A A I I I R N GG NGNSV VA SV v v i S
———— \ —
F
Parameter Value
1 Title pdata/ 1 s
2 Solvent CDCI3 a
' 3' ' ' ' M ' ' '3 ' 3 Temperature 295.5 COsE
£
49 4.8 47 4.6 45 4.4 43 4.2 4.1 e s OO
1 (ppm) pectrometer Frequency4!
6 Nucleus 1H
o
8.6 8.2 7.8 7.4 7.0 6.6 6.2
f1 (ppm)
]
|
g g TS E el g d 2 4 g
€3 3888388 e 8 8 =
- ~ - ) O = - o~ o~ o~ ]
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
-—[\l\l'—Cl\l\CCl\ICL"l\I-—O\L".ﬂ‘CCL"‘mV‘AV‘.C*m[\ “ ~ “ -
ECeiNNamdiEEERSSIIIQQ222 60 = o <
————————————————————————— & o = © I -
[y Y —— il |
M F
R T T T Parameter value -
776 772 768 764 76.0 1Title pdata/ 1
f’l (ppm) 2 Solvent CDC13 0
3 Temperature 296. 1 C Okt
4 Number of Scans 256 Oo
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C
Jo L l h | B
134 130 126 122 118 114
1 (ppm)
i
L] “ | | i
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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-113.97

E
Parameter Value =

1Title pdata/ 1

2 Solvent cnCl3 o

3 Temperature 204. 2 COE
5 Spectrometer Frequency376. 55
6 Nucleus 19F

Wy

-50 -55 -60 -65 -70 -75 -80 -85 -90 -95 -100 -105 -110 -115 -120 -125 -130 -135 -140 -14
f1 (ppm)
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Er
Parameter Value
1 Title pdata/ 1
-
2 Solvent CDCI3
3 Temperature 2942
S = S 4 Number of Scans 16 S
S T T R T o T T C OyEt
49 48 47 4.6 45 4.4 43 42 4.1 4.0 5 Spectrometer Frequency400.18 OO
: : : ’ f1 (ppm) : : : ’ 6 Nucleus 1H
o
< <2 < =2 < < <
L B e B e B S s o o s s B B
85 83 81 79 77 75 73 7.1 69 67 65
f1 (ppm)
[]
L
I8 L9438 42 d &4 4
e ccee eSS e e ]
—— - —— A —— o~ o N Ll
T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0.!
1 (ppm)
- —noceLnN o0 TN N
g S = = — 0% %KL S TF M= O e “a h n =
e} neennnnndaadNNNNNNNNN— o o O - I} <+
— e e e e e = = == = = = o0 oo ~ ©° o —
| e\t L |
Br

Parameter Value
1Title pdata/ 1
2 Solvent CDC13 “
3 Temperature 295.7
wned \..‘.ﬁﬁ,.,,.ﬂ....\,.,._.,..m ,,,,JLA.WML,JLM, 4 Number of Scans 256 o

T T T T T T T T T T T 5 Spectrometer Frequencyl00. 63 c OQEt
775 770 765 7601265 1255 1245 123.5) [ONclon 1ac OO

1 (ppm) 1 (ppm)
,L,VJL.NLJL ‘ )
1290 1285 1280 131.8131.7131.6131.9
1 (ppm) 1 (ppm)

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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QXN LT ——C AN ==X VOV TAET NN —=00R 0OV =0KBE0TMmndAANNM
MOMAN==5E0000YYYYLYNNIILIITTNMNMNMNONAANNXEOONINNNXXYL— T
Lo e T I R S O T T o O O S T T S S O O O T Sl S SRR IR I A S ]
—— i ———
Cl
Parameter Value
1 Title data/ 1
p L
2 Solvent CDCI3
3 Temperature 2953 0
4 Number of Scans 16 COE
5 Spectrometer Frequency400.18
6 Nucleus 1H
//
< < e < <

g

2.001
2.001

g

T

T

50 45 40 35 30 25 20 15 10 05 0.0 -O!

1 (ppm)
- —_ =0 N XL =X LCLCANRNXWN N T XN
) vl N = — O %% K8 LIS ST MM ® ® “ o ' “a
e} wienMnnnonaNNNNNNNNNNN— O o O - o« <+
— e e e e e = = = = = = % 0 ~ © ol —
| Ll |
Cl
Parameter Value P
; ; ; ; ; ; ; ; ; ; 1 Title pdata/ 1
2 Solvent €nC13 0]
785 775 765 755 745 B e o
f1 (ppm) - of Seans 256 OO
5 Spectrometer Frequency 100.63
6 Nucleus 13C

A Jlln J

T T T T T T T

T T T T

129 127 125 123 121 119
1 (ppm)

135 133 131

| il m 1 |

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(p-tolyl)allyl)oxy)-2-naphthoate (A25)

S0 0M—0000RRLLANDI2XLXIOMNNITOTONRLOENAMATOVOMOAM®N—=—=00OTANLCOTA
ITLOAQA =200 0 0V VY00 NI TNNAANN—= =N nNnInXX0ed =0T
Ll i e R R e e T o ol o o e e L o o o e Tl o o L SRR RN PR SRR R T R s s i s i i e BB ]
e R =S —
Tle
Parameter Value
1 Title pdata/ 1
-
2 Solvent CDCI3
3 Temperature 294.1 o]
C OzEt
4 Number of Scans 16 Oe 2
5 Spectrometer Frequency400.18
6 Nucleus 1H
P

86 8482807876 747.27068 6.6
f1 (ppm)

d 4 s2gdEe I g d 44 d d
g S 88888353 8 e & 8 = S
= N m=NANAN - = o~ (S| [} )
T T T T T T T T T T T T T T T T T T T T T
)5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
a NXO™NOMAYTNNO N T OB N
o O =00 %L C O T amnR %=~ e o no Y
< M dAdAdddddddd = O o %) = o=
PR S L RUENAENCEED SR L S0 JAD A S SR JAM JEA SR S S0 g % o ~ © Ao =
[ [ ) |
e
Parameter Value
1Title pdata/ 1 =

2 Solvent CDC13

77.8 77.4 77.0 76.6 76.2 3 Temperature 294. 8 C OuEt
f1 (ppm) 4 Number of Scans 256 Oe

5 Spectrometer Frequencyl00. 63

T T T T

6 Nucleus 13C o

129 127 125 123
f1 (ppm)

L IJ‘M“ N

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

133 131
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Ethyl (E)-1-((3-(4-methoxyphenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A26)

— = O owmuVvmwVmtaanadln NN AN ONTOOVULUETLOLOONNLLLOIAINLCNM NN —OO0OCWVwvwvmstonndoe>
el MMM R R RN R R R R R R R EREEERA A A A R I N e Rl el el e R R e e A A R
XXX NN N NN NNNNENNNNENNENNNNNENNNNNN S OO C OO O OO T T eone;enem|menmennmen—— —
———— e Y —i— —
OCHy
Parameter Value
L
1 Title zhk-40Me
2 Solvent CDCI3 o

3 Temperature 293.1 C Ozt
4 Number of Scans 16 OG

5 Spectrometer Frequency600.17

6 Nucleus 1H #F
!«Q - l ! . =
o '

40 35 30 82 78 74 70 66 62
1 (ppm) 1 (ppm)

| Ul TN I
g

g g g

001
o
00
O/I
2.001
2.001
1.001

T T T T T

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0!
1 (ppm)

o o X —~—hwnnnedNtTNONnNnC [ ~
© fe € NFm—=C NN K XL F = oo o ®© N « = R
- © WM AadNNAAd NSNS — v o =S w =} I m
= = RAJRRCRNRNA RR B EPL BPARPA L R B BED JE0 BPM B B o« o © T n ¥ a =
T e—t————— N/ (P I I
OCH;
Parameter Value

1Title zhk—40Me e

2 Solvent CDC13

3 Temperature 294. 2 o]

4 Number of Scans 256 C OzEt
5 Spectrometer Frequencyl50. 91 OG
l [ l 1 6 Nucleus 13C

138 136 134 132 130 128 126 124 122 120
f1 (ppm)

|| |“| ll I

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

N\
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e N e ——
cl
Parameter Value
1 Title pdata/ 1
2 Solvent CDCI3 o

3 Temperature 294.2 COzEt
4 Number of Scans 16 OO

5 Spectrometer Frequency400.18

j% 6 Nucleus 1H HF
: ik @

R

1.0
1.0

o, 0 8

T T T T T T

<
84 82 80 78 76 74 7.2 70 68 6.6 64
f1 (ppm)

=

g ¢4 g
§ & o %
T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 1.0 05 00 -0:t
1 (ppm)

(=} — N oWV oWV ®K—~0O oKX OWNn VT VN

o CX T T ——0 R %LXNNCEST T O n o % % = ] n Y

e} minnnonnon AN - ol ) el — I} <

P A JNE JHL R0 SNUG AL ERL SN SR S SR S SR SAD BRI S SR S ) % = © o —

| | e L L il

’ ’ cl
Parameter value
o
T T T T T T T T 1Title pdata/ 1
77.2 76.8 76.4 76.0 2 Solvent cpc13 o
f1 (ppm) 3 Temperature 204. 8 C O£t
5 Spectrometer Frequencyl00. 63
6 Nucl 13C
ucleus //
T T T T T T T T T T T T T
135 133 131 129 127 125 123
1 (ppm)

T

T T T T T T T T

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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CO XX —OAE LY T = =N NRONNTTNARANNNREEONITTNONANRARAXEANSALAN === F
<+ < —~ = O VOV YOYOLYCOnnwn <ttt *VNNNNNNNNNNNNNNOOOOI\I\\CV‘V‘: ottt —on T
LLXLLLLLENNNENNNNNENNENNNENNNNENENNESNNNNNNNENNNNNNN G S SO o+ F S S A==
T—— = e —
e
Parameter Value
1 Title pdata/ 1 e
2 Solvent CDCI3
3 Temperature 294.5 o
CopEt
4 Number of Scans 16 Oo
5 Spectrometer Frequency400.18
6 Nucleus 1H
=
< < Se< < < < < I
"_?_'_T_uﬁ_'ﬁ_'_s#ﬁ_'nﬁ_gﬁ_'_g_'_F_ﬁ
84 82 80 78 7.6 74 7.2 7.0 68 6.6
1 (ppm)
[ []
J A
g 4 EEsizse g g3 g g
-i i - N = = = o I %) o)
T T T T T T T T T T T T T T T
9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 5 10 05 00
1 (ppm)
o N—wnneatbwnmnntaAatTn <t Cwnocwn
¢ L =LKL LNINEC T T o ®© ™~ = D "o «
O nenmMmnnnAdAdNNANNNANNNNN— o o © - o0 — <+
e i i i i B R B R R R R A S R R ) % % ~ © IS —
N o N |
e
Parameter Value
I Title pdata/ 1 =
2 Solvent CDC13 o
3 Temperature 295. 0

4 Number of Scans

6 Nucleus

256

5 Spectrometer Frequencyl00. 63

13C

o

T T //
138 136 134 132 130 128 126 124 122 O
f1 (ppm)
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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-2-yn-1-yl)-2-naphthoate (A29)

S o wn v ow e T ~ v
TN —=—=—=—=80 0 wowFF <+ — <
TS TS~ —

=1
-
=
<<
39/‘\
v
/-\
_
b)
/.\
N
ﬁ
=
—
=)
=
=]
=
=
o
=
e
—
ol
&
=
=
<
—
-’
=]
>
<
v
-lk
37 A
b)
35 =5
=
()
=
<
—
=
=
S
'ﬁ

1.42

Cl
Parameter Value
. =
1 Title pdata/ 1
2 Solvent CDCI3 o]

3 Temperature 294.4 COFEt
4 Number of Scans 16 OO

5 Spectrometer Frequency400.18

@ @ 6 Nucleus 1H =
< d q
T

N
g

-

1.007
2.00J
1.001
2.001
2005 ——

g

T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.
1 (ppm)

— EalLni >N o BRSOl o BE RN SRRl ol o Bo NN o S w e NUsBLUsN--RUsEE 4
9 CF L= NELLLNNNGS O x> + o n b
o wmienn o AN — O o O - “® <+
e i i i i e e i il 0 oL ~ e} (o] -
| N i |

__.__M_ju - Cl

Parameter Value
L
j ' ' J J 1Title pdata/ 1
780 77.5 77.0 765 76.0 - - .
1 (ppm) 3 Temperature 294. 9

CoEt
4 Number of Scans 256 OO

5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

T T T T T T T T

136 134 132 130 128 126 124 122 120 118
f1 (ppm)

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl (E)-1-((3-(2-methoxyphenyl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A30)

NN o=t === 0 XL MMN==—=00N=—0ORONNT—-00NRY—-O0CARXEL=NSLCELNINXONMOOLCTn
TEIT T - SRR O0 0000000 EMMNNINnAITIIITNAANAIAIAA="—-—-00nTLLLRITFIT=F T
B BB BLEAEENN N NN NN NN NN N NN NN NN N NN NN NN NN NN NENNN NN S S FFFF ST AN =~ —
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Parameter Value Me
1 Title pdata/ 1 e
2 Solvent CDCI3
o
3 Temperature 2942
P € OgEt
4 Number of Scans 16 Oe
5 Spectrometer Frequency400.18
6 Nucleus 1H
e

Joe——
v,

e 2583355
86 84 82 80 78 76 74 72 70

___
>
S

$foeEEEsn 3 :o5g

3.00x

g

T T T

35 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 -C

1 (ppm)
o AN OO NNmMOTARNLN T ——Q O XN
o S = =S % BRSNS C GG T MO ® ™ < o n %
O wmeannnn AN — O o O - o0 <
- S fngoogoaogmogoogoggooagZDgZgagoogaco 2 % < e S22
| T——= N T p———— I I AN

o]
77.6 774 772 77.0 76.8 76.6 76.4 OO Gl
f1 (ppm)
7
T T T T T T T T T T T T T T Parameter Value
135 133 131 129 127 125 123 1?;‘,‘: :f;i‘_;‘j !
f1 (ppm) 3 Temperature 294. 7
4 Number of Scans 256

5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

L] MI ;i e

T T T T T T T T

170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl (E)-4-(3-phenylprop-2-yn-1-yl)-1-((3-(o-tolyl)allyl)oxy)-2-naphthoate (A31)

nNnMM—=—=a0NO0OO0OOoOX 0wV Aa—=200 =0 0OV TN OOV OANXDVWOOS S it Mmoo Cwvmnoewn Tl
TIXTL A== 2100000000 NNNNIITETITIAAANNNNNNACQRNRN®K XYY ®XRKHT T — 0
B LLBHLLL NN NN NN NN NN NN NNNN NN NNNNENNNN S SO CEEC T Fn = ——
—— ——
QOCHz
Parameter Value
e
1Title pdata/ 1
2 Solvent CDCI3 ]

D.00—

5 Spectrometer Frequency400. 18

Ji ;bh 3 Temperature 294.0 ©0Et
3 2 . . ; ; ; : . . 4 Number of Scans 16 OO

4.3 4.1 3.9 3.7
f1 (ppm)

6 Nucleus 1H

84 82 80 78 76 74 72 70 68 6.6
f1 (ppm)

§igErirtiTn: §oqig :

T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0
1 (ppm)

o O MO MO T MO NN M TSN + o
© CC T =00 %K XLNN LW T o ac N N % " [
© FAamnddddddddddddddNd == Yo = w o <+
B B B B R % oo C =n a =
N o L ‘ | |
0CH;
=
o]
l l COLEt
o -
T T T T T T T T T T T Parameter Value
129 128 127 126 125 124 123 122 121 120 119 ITitle pdata/ 1

f1 (ppm) 2Solvent

3 Temperature
4 Number of Scans
5 Spectrometer Frequencyl00. 63

6 Nucleus Unknown

T T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Ethyl (E)-1-((3-(naphthalen-1-yl)allyl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A32)

QDO T NN O AOO DM tamnatT A= —=00 % OO —=——0TFTO>ILOCWV LT OO T A
FISF ISR R BN RRREELEEIBELCRAN NN naAIIITITI40nadddTogsdasIssassy
P R R R T T S S S S S N N N A A N A A A N N SN N N N A N A A A A A N A S N S SR e i R ]
e A — — ——
Parameter Value P
1Title pdata/ 1
2 Solvent cpe1s o
K M 3 Temperature 204. 2 OO COzEt
S S 2 4 Number of Scans 16
SN S E—" S N 5 Spectrometer Frequency400. 18
50 48 46 44 42 40 6 Nueleus i =
f1 (ppm) ()
< < < < < <
= = & 3 =
T T T T T T T T T T T T T T T T
f1 (ppm)

-

g g g ¢ g
e
5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05

f1 (ppm)
n n piriedrirtpgrininininininieieieieeinirriiie © o n
=
Parameter Value
r . . . . . . . . . . . 1Title pdata/ 1 ]
1345 133.5 1325 131.5 130.5 129.5 2Solvent coeta © o
f1 (ppm) 3 'l‘omporauirc 294.7 OO
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63 L
6 Nucleus 13C O =
1285 1275 1265 1255 1245 1235
f1 (ppm)
‘ |
] ] X L
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)
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Parameter Value
o
1 Title pdata/ 1
2 Solvent CDCI3 Q

3 Temperature 2943 COFt
4 Number of Scans 16 OO

5 Spectrometer Frequency400.18

6 Nucleus 1H S

S s g8 eSS l
=t

ol
T T T

84 82 80 78 76 74 72 70 638

g

2.00x
2.00=
713.00x

90 85 80 75 7. 60 55 50 45 40 35 30 25 20 15 10 05 0.0

1 (ppm)
— - CCC—On A TN MmN M0
) ¢ — T -0 XX LN OCCE LN %~ N D n «
© P} TaNAAATNNAAA AN = S o © = I <
—_— e e e e e e e e e e e e e e e % o0 o~ o o -
===\ — [ I
S
o
Parameter Value
——————— 1Title pdata/ 1 o
2 > °DC13
776 772 768 764 76.0 756 Solvent epel Cos
1 m 3 Temperature 204. 8
(pp ) 4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
=

6 Nucleus 13C .

130 129 128 127 126 125 124 123
f1 (ppm)

T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl (E)-1-((4-ethoxy-4-oxobut-2-en-1-yl)oxy)-4-(3-phenylprop-2-yn-1-yl)-2-naphthoate (A34

X HXHLLEENENENNNNNNENENNNNNNNENNNNNNNNNNG O YOO O
= \
CO2Et
o
Parameter Value
1 Title pdata/ 1 o
2 g 2 2 Solvent CDCI3 CO5Et
T T T 8 R 3 Temperature 2945 OO
49 48 47 46 45 44 43 42 41 4 Number of Scans 16
f1 (ppm) 5 Spectrometer Frequency400.18
P
6 Nucleus 1H ‘
< < S < < S <
Hﬁ&hﬁﬁﬁﬁﬁﬁﬁwﬁﬁ_@ﬂﬁ-ﬁf
8382818079787776757473727.1
1 (ppm)
"o
i i O |
It —J A

.
£8

1.00
2.00.
00
002
00/
1.00.1

g g€

2.00~

T

T T T T T

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.!

1 (ppm)
o o el ~ovonNR~ AN TONT NN
< v i N R R Y B e T © ® ® o wo o
C © i A s TSo T o I oN I I o I o o I o I o I o N o o O o o0 - < <
- = P /A A P R R P S N N N N g % % ~ © © o -
N | eSS rrrree———— Vol N I ~
CO3Et
-
Parameter Value
1Title pdata/ 1 a
2Solvent cpcl3 CO5Et
3 Temperature 205.0 OO
4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
J “ Jl l 6 Nucleus 13C P
———————————————————
136 132 128 124 120 116
1 (ppm)

Lol ||h

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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—,—— -
P
Parameter Value
1 Title pdata/ 1 9]
% L
S 2 = S 2 Solvent CDCI3 COft
8 T T T T T Pt f 3 Temperature 294.5
6.0 5.8 5.6 54 52 5.0 4.8 46 44 4.2 4 Number of Scans 16
f1 (ppm) 5 Spectrometer Frequency400.18
=

6 Nucleus 1H O

22 E) ga¢ g £

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)
o ! NYaMn ARG a oY
© © T=C QXX CCO T mn o %~ o = T 0.
© ) QAN AAAddA NN = S o g = o=
=2 RIS A R B B B 2 %2 < ) qa=3
e I UEINEN
J)
e s s s B S
772 76.9 76.6 76.3 Parameter value ]
775 - r . - . 1Title pdata/ 1 COft
(ppm) (1)
3 Temperature 295. 0
4 Number of Scans 256
5 Spectrometer Frequency100. 63 ///4
6 Nucleus 130 O

1 [

T

129 127 125 123
f1 (ppm)

133 131

| l]“l N | H

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)
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Parameter value L
1Title pdata/ 1
2 Solvent CDC13 (o]
3 Temperature 293.9 o) Et
_& e - O
) 4 Number of Scans 16
PS

] S S < < S
T 4 8 —o o T T 5 Spectrometer Frequency400. 18
20 1.5 1.0 47 46 45 44 43 42 41 |snucleus i

1 (ppm) 1 (ppm) O 2

I ot

] 2 S 3 & 2
6.0 59 58 57 83 81 79 77 75 73
1 (ppm) 1 (ppm)

g8 g22% £ FHES g £ £
— e e e e
)5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
1 (ppm)
¢ ¢ SEigiezrecisuad e o = T 3= ne
€ & ARGAJXTSSSNINAZ 88 & < iad o
! Lo ! ARV,

_//\JLJL Parameter Value -

T T 1 Title pdata/ 1
77.0 76.6 2 Solvent CDCI3

COoEt
f1 (ppm) 3 Temperature 294.5 C2
4 Number of Scans 256
5 Spectrometer Frequencyl00.63
6 Nucleus 13C
T T T T T T T

1295 1285 1275 1265 1255 1245 1235
f1 (ppm)

T T T

774

W

|| h I il HI

T T T T T T T T

170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0
1 (ppm)
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CN - RBREECONOCNNRAREMNMNTFTONRRLONN =0 O TOEONFTONN—-—CNTFTOLNNONOO R ®
MM =00 LVYVYYYYLOLYLYMNNVNINNEETITITAAANAAXEEXOOITETITIT—EEEEEEETILIIAANNN—===CC
B N N N N N T N A e e e e e e A N N T e A T I R e e e e
e N —_— = ———
Parameter Value
1 Title zhk-Cy =
2 Solvent CDCI3
3 Temperature 292.9 o
COzEt
> S 4 Number of Scans 16 OO
S S 3 S S =
; —— — - - S E— ; . 5 Spectrometer Frequency600.17
2.1 1.9 1.7 1.5 1.3 1.1 0.9 © Nucleus 1 =
=
1 (ppm) O
2
T B T
7.3 7.1
i |
|
|
A L ‘
dod L38% g e d T gL LS
22e S2<9 < e Qe
v - O ) o Il Al o s Boc)
r T T T T T T T T T T T T T T T T T T
.5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
1 (ppm)
0 “ R o N R Vo SR SR S
© © T -0 XXX LCC TN M Q¢ - e} n = own <
) " T AdAdAAAAdANNN = S @ = o Al 66 n <
< o B B A A S i S S B B S et % % © ¥ LRSS -
| S errr—t———— [ N I
Parameter Value =
1Title zhk—Cy
2 Solvent CDC13 o)
3 Temperature 293.9 COaEt
4Number of Scans 256 OO
5 Spectrometer Frequencyl150. 91
6 Nucleus 13C
l | | 7
T T T T T T T T T T T T
136 132 128 124 120 116
f1 (ppm)
|
|
|
L] |”|HM | | \l
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Ethyl 4-((E)-3-(4-bromophenyl)allyl)-1-(cinnamyloxy)-2-naphthoate (A38)

bVt -0 OMMOTFT OOV NNV NN 0O CTFTOUOMNndA =WV mn =0T wnn—
nNnMmMoOoONVYVYwVCLOo Lo Lo OoOMnmunmunnnunnststnnnnnNAdANANNN——00O 00NNt XXXttt <
B XL LEENN N NN NN NNNNNNNENNNNNENNNNNNNN NN O C OO OO CCCECCS oo —— —
N W P —
e
o
] S 2 S S 3 3 C Ot
i e o I e o s i B T T T ™ T T OO
48 46 44 42 40 389 68 67 66 65 64 63
1 (ppm) 1 (ppm)
Parameter Value
1 Title pdata/ 1 ar
2 Solvent CDCI3
3 Temperature 2943
S S S S SS3SS
T T = T — T — ? R e T 4 Number of Scans 16
85 83 81 79 77 75 73 7.1 5 Spectrometer Frequency400.18
f1 (ppm) 6 Nucleus 1H
|

g

45 40 35 30 25 20 15 1.0 05 0.0 -0.:
f1 (ppm)

° o M0noOm g 0y —=0NXnONnO X o
% WE S ol = C O %W EIS IS S ST — O = b @ hrd
<© nAANNN A NN AAAdNA A= < < < <
e
L
o

780 775 770 765
f1 (ppm)

T T T T T T T T T T T T T Parameter Value
137 135 133 131 129 127 125 1Title pdata/ 1
f1 (ppm) 2 Solvent cpels
I 3 Temperature 294. 8
4 Number of Scans 256
5 Spectrometer Frequency100. 63
6 Nucleus 13C

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 1-(((E)-3-(4-bromophenyl)allyl)oxy)-4-cinnamyl-2-naphthoate (ens-A38)

85 I5U88RRAN LA AN IONARANNNANZ 2 N eNS RN YSERRYIISEIISTA
eSS SN —— = — —
Br
Parameter Value
! !! 1 Title pdata/ 1 =
g S < € & S 2 Solvent CDCI3
o T o} T el T _— = e 3 Temperature 294.0 o
48 46 44 42 40 38 68 6.7 66 65 64 4 Number of Scans 16 COEt
f1 (ppm) f1 (ppm) 5 Spectrometer Frequency400.18 OO
6 Nucleus 1H
S S S e 8 s 8
8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0
1 (ppm)
1L )
Tgdgdsse  dd= s g g g
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)
§ rhrffaanAfEENRESLRiac 2 ° 2 2
n ””:gﬁgﬁgﬁg:l:j::::j:::::: = © “ T
Br
Parameter Value
A 1Title pdata/ 1 =
2 Solvent CDC13
. . . . . . . . 3 Temperature 294. 6 ©
CO2Et
77.577.076.5 129 128 127 126 125 ANumber of Scans 256 OO !
f1 (ppm) f-l (ppm) 5 Spectrometer Frequency100. 63
6 Nucleus 13C
JM |
I S & EY »
137.0 136.0 135.0132.6 1322 131.8 1314
1 (ppm) 1 (ppm)
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Ethyl 1-(cinnamyloxy)-4-((E)-3-(naphthalen-1-yl)allyl)-2-naphthoate (A39)

[SU=Rol S =} TN - V0T AOXONMNYT =N OFTNROTONTOSTO—=0NXN—Q XN MXO T AR N0~
CCANMmMAaNN—=—=—C00300XXXXEEERN SO NN nInuntsTttTNMOS0XEXERENENTE0OECOSEL O oANCCY
6 € 06066 OL LKL RHXLLENNNENNENNNENNNNNNNNNNNNNNNNENNC S COC O8O CO 8t < F —— —
e T —————

=

7§Q #ﬁﬁ DQC Parameter Value e
< o < 1 Title pdata/ 1
T T VNV T T VNV T T VN T T T ’)Sl t CDC13 o
2 Solven
52 50 48 46 44 42 40 COEL
1 (ppm) 3 Temperature 293.5 Oe
PP 4 Number of Scans 16
5 Spectrometer Frequency400.18 |
6 Nucleus 1H ‘
3 S3E3333Mm33 R
T = T T T =t T T = =
8.8 86 84 828078 7674727068 6.6

f1 (ppm)

FFE

£ds g 2 3 )

o o
T T T T T T T T T T T T T T T T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0

1 (ppm)
< el NN — N O — OOV TONOKRWVMODOMOIXLC WV 0T <~ O
° w \C'I‘yll')t’\t’\I——O\OCOCOCOCI\I\\C\C\CV‘.'I‘V\V??MMO\V\‘N Ih Dl
g 4 4088300 ERERESS880ddad082Z e ¢ © T
el irisiriieteioliniietefnieie oot ‘
Parameter Value e
1Title pdata/ 1
2 Solvent CDC13 o
: : : : : : ot
3 Temperature 204. 2 2
136 135 134 133 132 131 Oe
f1 (ppm) 4 Number of Scans 256
5 Spectrometer Frequencyl100. 63
6 Nucleus 13C ‘
T T T T T T T T T T T T T
129.5 1285 1275 1265 1255 1245 1235
f1 (ppm)

T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 4-cinnamyl-1-(((E)-3-(naphthalen-1-yl)allyl)oxy)-2-naphthoate (enz-A39)

COTFT -0 RSN CFT LT NN =20 B O AN =0 TN == ON—-0XXLCLCETTIODMULOAXNTA
FTITTI =200 XXX REOELO LT N AN NHITOINOaANAAIN=FTIIRAIARAALITLILITONR T T I
B XL HXHELLASN NN NN NN NN N NN NN NN N NN NN NN NN NENNNC S CFFFFSF LSS = — —
TS N = —
Parameter Value
. P
1 Title pdata/ 1
2 Solvent CDCI3 o
S S S 3 S
ol pl pl . — . el 3 Temperature 294.1 CO-Ft
50 45 4.0 6.65 6.55 6.45 4 Number of Scans 16 OO
f1 (ppm) f1 (ppm) 5 Spectrometer Frequency400.18
6 Nucleus 1H
< o S < ]
T T T A T T Umame LA T
8.5 8.3 8.1 7.9 77 75 7.3 7.1
f1 (ppm)

g

!

g

q2.004{
2.00]
2.009
2.00]

e e e
T T T T T T T T T T T T T T T T T T T
935 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
~ ~ TONEENMCMNENECOnmAn—%0n0S0~ A ®©
9 v N e R R R NN R R R R R M ©
< z goooomomoofoooSogooso oo osEs e 8 A X
| N S A PPN | |

COEt
774 770 76.6138 136 134 132 130 OO
f1 (ppm) 1 (ppm)
|
Parameter Value
1Title pdata/ 1
. . . . . . . . . . . . 2 Solvent CDC13
1285 1275 126 1255 1245 1235 8 Temperature 201,
f1 ( m) 4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

193



Ethyl 4-((E)-but-2-en-1-yl)-1-(cinnamyloxy)-2-naphthoate (A40)

COHSTTTAAANN ==V OOTITITOOTTOAIRNDA =N === FTITITOONNANRANANR RS 0MOA
Ammnmnoococon e nmnInininIFTITITAAANMNNONANLCEONNERXETITLIIENEEEENNECTCO L e T
B WBHLXXLLLENNNNNNNNNNNNNNNNNNNNENC OSSO FFFTFSTFNnnncnnnmn®n = — = === =~~~
et U\ e —— R — o

o
A Parameter Value 0
S S £ g 1 Title pdata/ 1 COnEL
S S S 3 3 2 <
Sl T 2 Solvent CDCI3 2
48 44 40 36 686.6 64 6.2 6.0 58 5.6 54 |3 Temperature 294.0
f1 (ppm) f1 (ppm) 4 Number of Scans 16
5 Spectrometer Frequency400.18
MMMé h IH ‘

T

84 8.3 82 81 80 79 78 77 76 75 74 73 72

1 (ppm)
J. Jl J " J

iy T2

oo q
--

N
T T T T T T

90 85 80 75 7.0 65 60 55 5.0 45 4.0 35 30 25 20 15 10 05 00 -0:

1 (ppm)
o~ NN —mna~no NN — 8N~
g PR R R R N R e ) © “ = o
° wmiennonn NN - el - o 0 <
g cocooaadaddadadaddacz N z 2 x =
| o

J Parameter Value =
LA 1Title pdata/ 1

: : . T T T T 2 Solvent cpels O
775 77.0 76.5 1334 133.0 3 Temperature 294. 6 COoEt
f1 (ppm) f1 (ppm) 4 Number of Scans 256 OO
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C

T T T T T T T T T

129.5 128.5 127.5 126.5 125.5 124.5
f1 (ppm)

T T T T T T T

80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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Ethyl 1-(((E)-but-2-en-1-yl)oxy)-4-cinnamyl-2-naphthoate (enz-A40)

/
Parameter Value Q
1 Title pdata/ 1

COgEL
S S
& i & & ' ' < 2 Solvent cpei
3 Temperature 294.1

41 39 64 62 60 58

47 45 43 4 Number of Scans 16
f1 (Ppm) f1 (Ppm) 5 Spectrometer Frequency400.18
6 Nucleus 1H
B | >
< < < < ]
8.5 83 8.1 7.9 7.7 7.5 7.3 7.1

f1 (ppm)

a d200]
F z.oa{ —
f

£ 2 g 2
SRl I ) )
T T T T T T T T T T T T T T
60 55 50 45 40 35 30 25 20 15 10 05 0.0 -O.
1 (ppm)
~ XN MOOOTNO T M =0 N~
< VN ol = = 906008 ININ OO T T O < “ b -
O wmiennnonn AN — O - o 0 <
2 fogogoomagogpsogans = I - ==
| T — I Il
e
o]
Parameter value COgEt
1Title pdata/ 1
T T T T T T
2 Solvent CDC13
774 77.0 76.6 ?TO ven on n
1 m 3 Temperature 204.
(pp ) 4 Number of Scans 256
5 Spectrometer Frequencyl00. 63
6 Nucleus 13C O

132 131 130 129 128 127 126 125
f1 (ppm)
|

T T T T T T T T

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
1 (ppm)
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1-chloro-4-(cinnamyloxy)naphthalene (A41)

/
]
H
Cl
Parameter Value

1 Title pdata/ 1
2 Solvent cpei3
3 Temperature 293.5
4 Number of Scans 16
5 Spectrometer Frequency 400.18
6 Nucleus 1H

T T

10 85 80 7. 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0

f1 (ppm)

© t N~ o T o N
S G oo N RN ©
TRNBAKRAS8SAAN 2
e N e
P
0]
I OO H
A L Cl
T T T T T T T
128 127 126 125 124 123 12 varameter Value
f1 (ppm) 1 Title pdata/ 1
2 Solvent cpci3
3 Temperature 294.0
4 Number of Scans 256
5 Spectrometer Frequency 100.63
6 Nucleus 13C

| J]JILI

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1
f1 (ppm)
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4-benzyl-1-(cinnamyloxy)-2-naphthonitrile (A43)

MaRECCCCBAENIINNARATENSIIQATESRLERRER2ER
NN NNNNNNNNENNNENNNNNNENNNNNNNN GGG C 66 Cnn <
NN Nrrepiy—i——_— e i
/
Parameter Value
1 Title pdata/ 1 o
2 Solvent cpeiz CN
3 Temperature 295.0
4 Number of Scans 16
' '3 ' ' '3 ' 2 '2 ' 2 ' 2 5 Spectrometer Frequency 600.17

j j 6 Nucleus 1H
7.65 7.55 7.45 7.35 7.25 7.15 O

f1 (ppm)

< 2
-

-
T T T T T

t i 680 670 660 6.50
I f1 (ppm)
2
<

. lu i

2.00= —

T T T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0.
f1 (ppm)

S N=—~NMTN OO %NS NG ®

N ALV N KX RXLNELCLE T~ L a <

R R R R RS S R R R RS RS RS R RS RS S - o %

LoggoopooodoIDREQaogadns I < 3

| ——— e ) | |
e

5 Spectrometer Frequency 150.91

/
Parameter Value
1 Title pdata/ 1 0
2 Solvent cpci3
< CHM
k 3 Temperature 295.1
| 4 Number of Scans 256
T T T T T T T T

6 Nucleus 13C

1295 1285 1275 1265 1255 1245 1235 O

L

T

T T

137 135 133
f1 (ppm)

1 ”1 |

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

139

77.0 76.0
f1 (ppm)
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4-chloro-1-(cinnamyloxy)-2-na

©
VTN RAREN =0T =0T @
MMM AGERNOS Y OTTmAmnadAN SN NN
SFTE L LLEENNENNNNNNNNNNNNN OGS YO OO
—— NSNS

52

phthaldehyde (A44)

51
49
4.88
4.87

CRCR

6
6
6

E |

O

oo

T Parameter Value
8.26 7.75 7. 6§ 45 7. ?:lo( 7. 35) 7. 30 1 Title pdata/ 1
ppm 2 Solvent cDpei3
f1 (Ppm) f1 (ppm) 3 Temperature 295.0
4 Number of Scans 16
5 Spectrometer Frequency 600.17
6 Nucleus 1H
| A l
2
<
11.5 10.5 9.5 1.5 0.5 -0.5
I N P |
e
o]
| o
y |1 {
135 5 134.5 130 129 128 127 126 125 124 123 122 Fo—— Vale
f1 (ppm) 1 (ppm) 1 Title pdata/ 1
2 Solvent cpci3
3 Temperature 295.2
4 Number of Scans 256

5 Spectrometer Frequency 150.91

6 Nucleus

13C

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60

f1 (ppm)
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~

-(1-(cinnamyloxy)-4-(3-phenylprop-2-yn-1-yl)naphthalen-2-yl)ethan-1-one (A45)

nnnnnetnnad——Coddbwmtanad—oLCLCewnsttnowee Cwnt ——0O oot O on — O oo —
nmneamnn——o0o0NNC 00 CC O FTTTAOANNMNMNNNNNANNANANN LKL NN Lo o TSI Sl ol ol o)
66888l N NNNNNNNNNNNNENNNNNNNNNNSNN NN NN~ ENNNCSEEEEEEE S+ F F
= I — —
Parameter Value e
1 Title pdata/ 1
2 Solvent CDCI3 o]

3 Temperature 294.0 COCH;
4 Number of Scans 16 OO

5 Spectrometer Frequency400.18
6 Nucleus IH =
84 82807876 74727068 6.6 O

f1 (ppm)

005
00/
1.003
l1.001
2.001
2.00

g

#‘JJ A A A

————— + &
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
1 (ppm)
| T\ —— | |

| ). 1 JA Parameter value -

1Title pdata/ 1

j j j j j j 2 Solvent CDCI3 o]
136 135 134 133 132 131

3 Temperature 294. 6 COCH;
1 (ppm) 4 Number of Scans 256 OO

5 Spectrometer Frequencyl00. 63

6 Nucleus 13C

B

129 128 127 126 125 124 123
f1 (ppm)

T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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