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1. General considerations

Chemicals and solvents were obtained from commercial suppliers and used without further
purification. Non-commercial starting materials were prepared as described below according to
literature procedures. All reactions were carried out under Nitrogen atmosphere using Schlenck
techniques.

Thin Layer Chromatography (TLC) was performed using TLC plates from Merck (SiO,, Kieselgel 60 F254
neutral, on aluminum with fluorescence indicator) and compounds were visualized by UV detection
(254 nm). Flash column chromatographic purification of products was accomplished using an
automated chromatography system with on-line UV and ELSD detection using Grace® Silica flash
Cartridges.

Gas chromatography-mass spectrometry (GC-MS) samples were prepared by dissolving 0.1-5 mg of
the compound in acetone (GC-MS quality) and further diluted to a concentration of 10 - 10 M. The
samples were subsequently filtered using a CHROMAFIL® PET-20/25 syringe filter and 3 pL were
injected. The apparatus was an Agilent Technologies 7890 A GC System coupled to an Agilent
Technologies 5975 C inert MSD with triple-axis detector. As column an Optima 725820.30 30 m x 250
pum x 0.25 um was selected. Carrier gas was helium. Inlet temperature heater: 225 °C. Oven program:
70 °C for 3 min, then heating 5 °C min-1 to 160 °C and heating at 160 °C for 2 min. A one-minute post-
run at 280 °C ends the oven program.

Nuclear Magnetic Resonance (NMR) spectra were recorded on a Bruker Avance Il 400 (101 MHz for
13C) Fourier Transform NMR spectrometer at 300 K, using the non or partly deuterated solvent as
internal standard (*H: 6 = 7.26 ppm, 3C: 6 = 77.16 ppm for CDCls; H: 6 = 2.50 ppm, 3C: § =39.52 ppm
for DMSO-d6). Chemical shifts (8) are given in ppm and coupling constants (/) are reported in Hertz
(Hz). Multiplicities are described as s (singlet), d (doublet), t (triplet), q (quartet), p (pentet), br s (broad
singlet) and m (multiplet) or combinations thereof. 1*C NMR spectra were recorded with complete
proton decoupling. *H NMR vyields were determined by addition of a known amount of an internal
standard and dissolving everything in a suitable deuterated solvent, followed by *H NMR analysis.

High resolution mass spectrometry (HRMS) samples were prepared by dissolving 0.1-5 mg of the
compound in DMSO or CH3CN/H,0 and further diluted to a concentration of 10° - 10® M. Formic acid
(0.1%) was added prior to injection. 10 pL of each sample was injected using the CapLC system
(Waters, Manchester, UK) and electrosprayed using a standard electrospray source. Samples were
injected with an interval of 3 minutes. Positive ion mode accurate mass spectra were acquired using
a Q-TOF Il instrument (Waters, Manchester, UK). The MS was calibrated prior to use with a 0.1% H3PO,
solution. The spectra were lock mass corrected using the known mass of the nearest HsPO, cluster or
a known background ion. Analytes were detected as protonated or as a sodium adduct. All measured
masses are within a difference of 5 ppm compared to the calculated mass unless specified otherwise.

2. Setup for photocatalytic reactions

The reaction setup is depicted in Figure S1. The reaction setup consists of a 456 nm Kessil lamp, cooling
of the setup was performed by two commercially available 120 mm computer fans to keep the
temperature around 30 °C. The light intensity was measured by Ophir StarLite power meter with 3A
probe head. The light intensity of Kessil lamp (A = 456 nm) was 0.34 W/cm? and the distance between
tube and light was maintained between 3 to 4 cm.



Figure S1: Photocatalytic set up for the hydroaminoalkylation reactions.

3. Standard procedures for photocatalytic hydroaminoalkylation
3.1. Condition A

An oven dried 20 mL Schlenk Tube was charged with olefin (if solid, 0.2 mmol), 4CzIPN (0.02 equiv.),
NaOH (1.0 equiv.), protected amino acid (1.0 equiv.) and a magnetic stirring bar. The reaction mixture
was degassed by three freeze/pump/thaw cycles (3 min) using Schlenck techniques and refilled with
nitrogen. After, olefin (if liquid, 0.2 mmol) and dry DMSO (1 ml) were added. After, the reaction was
allowed to stirr under 456 nm blue KESSIL light at room temperature. The mixture was monitored via
TLC, quenched with water and extracted with EtOAc (3 times). Lastly, the solvent was removed under
reduced pressure. NMR yield was determined by adding 1,3,5-trimethoxybenzene as the internal
standard. The pure compound was obtained using Flash column chromatography using
heptane:EtOAc (0-50 %) as the eluent.

3.2. Condition B

An oven-dried 20 mL Schlenk Tube was charged with olefin (if solid, 0.2 mmol), 4CzIPN (0.02 equiv.),
NaOH (lequiv.), boc-anhydride (1.5 equiv.), unprotected amino acid (1.5 equiv.) and a magnetic
stirring bar. The reaction mixture was degassed by three freeze/pump/thaw cycles (3 min) and refilled
with nitrogen. After, olefin (if liquid, 0.2 mmol) and dry DMSO (2 ml) were added. After, the reaction
was allowed to stir in the dark for 4 hours and subsequently under 456 nm blue KESSIL light at room
temperature. The mixture was monitored via TLC, quenched with water and extracted with EtOAc (3
times). Lastly, the solvent was removed under reduced pressure. NMR yield was determined by adding
1,3,5-trimethoxybenzene as the internal standard. The pure compound was obtained using Flash
column chromatography using heptane:EtOAc (0-50 %) as the eluent.



3.3. Condition C

An oven dried 20 mL Schlenk Tube was charged with 4CzIPN (0.02 equiv.), NaOH (1.0 equiv.), protected
amino acid (1.0 equiv.) and a magnetic stirring bar. The reaction mixture was degassed by three
freeze/pump/thaw cycles (3 min) using Schlenck techniques and refilled with nitrogen. After, olefin
(0.2 mmol) and dry DMSO (2 ml) were added. Next, the reaction was allowed to stirr under 456 nm
blue KESSIL light at 70 °C. The mixture was monitored via TLC, quenched with water and extracted
with EtOAc (3 times). Lastly, the solvent was removed under reduced pressure. NMR vyield was
determined by adding 1,3,5-trimethoxybenzene as the internal standard. The pure compound was
obtained using Flash column chromatography using heptane:EtOAc (0-50 %) as the eluent.

4. Reaction Optimization
4.1. Optimization using boc-glycine

Table S1: Screening of different catalysts?

Cs,CO; (1 equiv.)

PC (5 mol%)
O H
H O N
4 —> Boc
N
Boc” \)LOH DMSO (2 mL)
40 W 456 nm, 24h O
3

1 2
Entry Photocatalyst (PC) Yield (%)°

1 Ir[dF(CFs)ppy]z(dtbpy))PFs 93

2 DPz 12

3 Mes-Acr 0

4 Fluorenone 0

5 4CzIPN 98

6 4CzIPN (4 mol%) 91

7 4CzIPN (3 mol%) 95

8 4CzIPN (2 mol%) 94

9 4CzIPN (1 mol%) 65

10 No PC 0

11 No light 0

#Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Cs,CO;3 (0.2 mmol) and PC (5 mol%, unless stated
otherwise) in DMSO (2mL) under N, atmosphere and light irradiation (456 nm 40 W KESSIL) at room
temperature for 24h. ®Yield determined by H NMR using 1,3,5-trimethoxybenzene as internal
standard.



Table S2: Screening of different solvents?®

=

Cs,CO; (1 equiv.)

4CzIPN (2 mol%) O
0
H NJ
+ Boc
N —_— >
Boc” \)LOH Solvent (2 mL)
40 W 456 nm, 24h O
3

1 2
Entry Solvent Yield (%)°

1 DMSO 94

2 DMA 95

3 DMF 95

4 MeCN 61

5 Toluene 0

6 CHCl3 0

7 Dioxane 83

8 MeOH 0

9 DCM 0

10 THF 86

11 2-Me THF 35

12 DMSO (1 mL) 94

@Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Cs,COs (0.2 mmol) and 4CzIPN (2 mol%) in solvent
(2 mL, unless stated otherwise) under N, atmosphere and light irradiation (456 nm 40 W KESSIL) at
room temperature for 24h. *Yield determined by *H NMR using 1,3,5-trimethoxybenzene as internal
standard.



Table S3: Screening of different bases?

4CzIPN (2 mol%)
ho© Base (1 equiv.) O H
+ T —— B
Boc’N\)LOH DMSO (1 mL) o
40 W 456 nm, 24h 0
1 2 3
Entry Base Yield (%)°
1 Cs2CO3 94
2 Li2COs3 93
3 Na>COs3 80
4 K2CO3 66
5 KOACc 56
6 NaOH 95
7 K3POs4 92
8 DIPEA 0
9 No base 0

@Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Base (0.2 mmol) and 4CzIPN (2 mol%) in DMSO (1
mL) under N, atmosphere and light irradiation (456 nm 40 W KESSIL) at room temperature for 24h.
bYield determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.

4.2. Optimization of free amines

Table S4: Screening of base amount?®

(Boc),0 (1.5 equiv.)

4CzIPN (5 mol%)
o NaOH i
+ ’ ot “Boc
H,N
z \)LOH DMSO (2 mL)
4h dark + 24h 456 nm O
3

1 2
1.5 equiv.
Entry Amount of NaOH (mol%) Yield (%)°
1 0 81
2 5 83
3 10 82
4 20 95
5 50 88
6 100 90

@Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Boc-anhydride (0.3 mmol), NaOH and 4CzIPN (5
mol%) in DMSO (2 mL) under N2 atmosphere in the dark for 4h and subsequently under light irradiation
(456 nm 40 W KESSIL) at room temperature for 24h. "Yield determined by *H NMR using 1,3,5-
trimethoxybenzene as internal standard.



Table S5: Screening of catalyst loading?

(Boc),0 (1.5 equiv.)

4CzIPN
0 NaOH (20 mol%) N
+ o “Boc
H,N
z \)LOH DMSO (2 mL)
4h dark + 24h 456 nm O
3

X

1 2
1.5 equiv.
Entry Amount of 4CzIPN Yield (%)°
1 1 mol% 72
2 2 mol% 88
3 3 mol% 89
4 4 mol% 93
5 5 mol% 93

#Reaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Boc-anhydride (0.3 mmol), NaOH (20 mol%) and
4CzIPN in DMSO (2 mL) under N; atmosphere in the dark for 4h and subsequently under light
irradiation (456 nm 40 W KESSIL) at room temperature for 24h. Yield determined by *H NMR using
1,3,5-trimethoxybenzene as internal standard.

Table S6: Screening of Solvent

(Boc),0 (1.5 equiv.)

4CzIPN (4 mol%)
o) NaOH (20 mol%) N
+ > “Boc
H,N
z \)LOH Solvent (2 mL)
4h dark + 24h 456 nm O
3

I

1 2
1.5 equiv.
Entry Solvent Yield (%)
1 DMSO 96
2 DMA 95
3 DMF 95
4 MeCN 43
5 Dioxane 73
6 THF 82
7 DMSO (1 mL) 86

aReaction conditions: 1 (0.2 mmol), 2 (0.3 mmol), Boc-anhydride (0.3 mmol), NaOH (20 mol%) and
4CzIPN (4 mol%) in solvent (2 mL, unless stated otherwise) under N, atmosphere in the dark for 4h
and subsequently under light irradiation (456 nm 40 W KESSIL) at room temperature for 24h. Yield
determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.



Table S7: Screening of glycine and boc-anhydride ratio

(Boc),0

o neowtomasy CA__H
' HZN\)LOH Solvent (2 mL) > 8o
4h dark + 24h 456 nm O
1 2 3
Entry  Glycine:boc-anhydride (equivalents) Yield (%)
1 1.0:1.0 70
2 1.1:11 72
3 1.2.1.2 72
4 1.3:1.3 75
5 1414 86
6 1.5:1.5 93
7 1.0:1.1 60
8 1.0:1.2 63
9 1.0:1.3 54
10 1.0:.14 50
11 1.0:1.5 56

#Reaction conditions: 1 (0.2 mmol), 2, Boc-anhydride, NaOH (20 mol%) and 4CzIPN (4 mol%) in DMSO
(2 mL) under N; atmosphere in the dark for 4h and subsequently under light irradiation (456 nm 40 W
KESSIL) at room temperature for 24h. ®Yield determined by *H NMR using 1,3,5-trimethoxybenzene
as internal standard.



4.3. Optimization of long chain amino acids

Table S8: Catalyst loading screening

O 4CzIPN H O
@(H 0 NaOH (100 mol%) N
+ NHJL _ 1"
1 OH DMSO (2 mL) 0
O o 40 W 456 nm, 72h O

Entry Loading Yield (%)°
1 0 mol% 0
2 1 mol% 0
3 2 mol% Trace
4 3 mol% 5
5 4 mol% 15
6 5 mol% 20

@Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), NaOH (0.2 mmol) and 4CzIPN in 2 mL DMSO under
N, atmosphere and light irradiation (456 nm 40 W KESSIL) at room temperature for 72h. “Yield
determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.

Table S9: Base screening

4CzIPN (5 mol%) H O
Base (100 mol%) N
1
M)LOH

DMSO (2 mL) o
40 W 456 nm, 72h O
Entry Base Yield (%)°
1 Cs2C03 43
2 Li2COs 16
3 Na2CO3 10
4 NaOH 20
5 KsPOas 17
6 DIPEA 0
7 No base 0

#Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Base (0.2 mmol) and 4CzIPN (5 mol%) in 2 mL DMSO
under N, atmosphere and light irradiation (456 nm 40 W KESSIL) at room temperature for 72h. "Yield
determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.
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Table S10: Solvent screening

4CzIPN (5 mol%) H O
Q( MJL 052003 (100 mol%) N
1"
OH Solvent 2 mL) 0
40 W 456 nm, 72h

Entry Solvent Yield (%)°
1 DMSO 43
2 DMF 40
3 DMA 38
4 MeCN 10
5 THF 16
6 DMSO (1 mL) 19

@Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Cs,CO3 (0.2 mmol) and 4CzIPN (5 mol%) in 2 mL
solvent under N; atmosphere and light irradiation (456 nm 40 W KESSIL) at room temperature for 72h.
bYield determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.

Table S11: Temperature screening

O 4CzIPN (5 mol%) H O
Q(H 0 Cs,CO; (100 mol%) N
+ NHJL —_— "
1 OH DMSO (2 mL) 0o
O o 40 W 456 nm, 72h, x °C 0

Entry Temperature (°C) Yield (%)°
1 r.t. 43
2 50 48
3 70 62

#Reaction conditions: 1 (0.2 mmol), 2 (0.2 mmol), Cs2CO3 (0.2 mmol) and 4CzIPN (5 mol%) in DMSO (2
mL) under N> atmosphere and light irradiation (456 nm 40 W KESSIL) at a given temperature for 72h.
®Yield determined by *H NMR using 1,3,5-trimethoxybenzene as internal standard.
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5. Stern-Volmer experiments

1,1-Diphenylethylene (DPE)

i —4cziPn (10°m)

40 ——— 4CzIPN (10°M) + DPE (107'M)
—— 4CzIPN (10°M) + DPE (10°M)

Absorbance (a.u.)

L ———————————
450 500 550 600 650 700 750

Wavenumber (nm)
Figure S2. Stern-Volmer experiment between 4CzIPN and DPE.
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Figure S3. Stern-Volmer experiment between 4CzIPN and NaOH.
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Boc-Glycine

55
50 4
45 ]
40
35
30
55
20 4

Absorbance (a.u.)

-5 T

F—4cziPn (10°m)

—— 4CzIPN (10°M) + NaOH (10°M) + Boc-Gly (10°M)
—— 4CzIPN (10°M) + NaOH (6x10™M) + Boc-Gly (6x107°M)
——— 4CzIPN (10°M) + NaOH (10°M) + Boc-Gly (10°M)

\ —— 4CzIPN (10°M) + NaOH (10°M) + Boc-Gly (10°M)

Y ——— 4CzIPN (10°M) + NaOH (3x10°M) + Boc-Gly (3x10°M)
\ —— 4CzIPN (10°M) + NaOH (10°M) + Boc-Gly (10°M)
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Figure S4. Stern-Volmer experiment between 4CzIPN and deprotonated boc-glycine.
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6. Synthetic procedures literature protocols
6.1. Procedure D

Procedure A (modification from Ahmad et al.?): Unprotected amino acid (0.03 mol) was dissolved in
25 mL of 10% sodium hydroxide solution (2.5g in 25 mL) and benzoyl chloride (4,14 ml, 0,038 mol) was
added in five equal portions and stirred vigorously after each addition until all the benzoyl chloride
has reacted. The reaction mixture was neutralized carefully with concentrated hydrochloric acid and
the precipitate was washed with methylene chloride to remove any little benzoic acid formed and was
then recrystallised in boiling water. The pure solid was allowed to dry for 24 hours in vacuo at 25 °C.

6.2. Procedure E

Procedure B: A slurry of unprotected amino acid (25 mmol) in 70 mL methylene chloride was treated
with Chlorotrimethylsilicane (2 equiv.) and was allowed to reflux for 140 minutes. The reaction
mixture was cooled to 0 °C and was then treated with Triethylamine (1.5 equiv.). After this mixture
stirred for about 20 min, a solution of benzoyl chloride (1 equiv.) in 10 mL of methylene chloride was
added dropwise to the reaction mixture over a period of 15 min. The reaction mixture was allowed to
stir for 30 min. at 0 °C and then for 18 hours at 25 °C. Methylene chloride was removed in vacuo and
100 mls of NaOH solution (2N) was added to the residue. This mixture was allowed to stir for 1 hour
before the mixture was acidified to pH = 1 with hydrochloric acid solution (2M). The acidified mixture
was then extracted with ethyl acetate (2 x 100 mls), dried over sodium sulfate, and concentrated in
vacuo. The resulting white solid was recrystallized from a 50% ethanol/water mixture yielding a white
solid, which was allowed to dry for 24 hours in vacuo at 25 °C.

2,4,5,6-tetrakis(carbazol-9-yl)-4,6-dicyanobenzene (4CzIPN)

4CzIPN was synthesized according to previous literature.?
O O NaH (60% in oil, 1.2 g, 30 mmol) was added slowly to a stirred
N solution of carbazole (3.34 g, 20.0 mmol) in dry THF (80 mL)
N N under a nitrogen atmosphere at r.t. After 30 min,
tetrafluoroisophthalonitrile (0,800 g, 4 mmol) was added. After,
O N// \\N O the mixture was stirred atr.t. for 12 h and 4 mL water was added
N to the reaction mixture to quench the excess NaH. The resulting
mixture was then concentrated under reduced pressure and
Q O purified by column chromatography (gradient towards
hexane/DCM 1:1). NMR spectrum matched with previous

report.’

Benzoylglycine
o Benzoylglycine was prepared using Procedure D.
AN
N oH ‘HNMR (400 MHz, (CDs),SO) 6 8.82 (t, J = 5.7 Hz, 1Hz), § 7.89-7.87 (m, 2H),
0 8 7.57-7.47 (m, 3H), § 3.95 (d, J = 5.9 Hz, 2H), § 3.39 (br, 1H).*C NMR (101
MHz, (CD3),S0O) 6 171.8, 167.0, 134.3, 131.9, 128.8, 127.7, 41.7.
4-(Benzoylamino)butanoic acid

0 4-(Benzoylamino)butanoic acid was prepared using procedure D. 'H
N/\/\n,OH NMR (400 MHz, DMSO) 6 8.46 (t, J = 5.2 Hz, 1H), 7.90 — 7.77 (m, 2H),
H o 7.58 — 7.36 (m, 3H), 3.29 (dd, J = 12.7, 6.8 Hz, 2H), 2.29 (t, J/ = 7.4 Hz,

14



2H), 1.86 — 1.69 (m, 2H). 3C NMR (101 MHz, CDCls) 174.7, 166.7, 135.1, 131.5, 128.7, 127.6,39.1, 31.7,
25.0.

12-(Benzoylamino)dodecanoic acid

0 12-(Benzoylamino)dodecanoic acid was
H\/\/\/\/\/\)L prepared using procedure E.
OH
5 1H NMR (400 MHz, (CDs),SO) & 8.40 (br, 1H), &

7.84-7.82 (m, 2H), 6 7.53-7.43 (m, 3H), 6 3.25
(dd, J=13.0, 6.8 Hz, 2H), 6 2.18 (t, J = 7.4 Hz, 2H), § (dt, J = 14.0, 6.8 Hz, 4H), § 1.29-1.25 (m, 14H). 3C
NMR (101 MHz, (CD3),SO) 6 174.9, 166.5, 135.2, 131.4, 128.7, 127.6, 39.7, 34.1, 29.6, 29.4, 29.4, 29.4,
29.2,29.2, 29.0, 27.0, 25.0.

7. Synthesis of hydroaminoalkylated products
Tert-butyl (3,3-diphenylpropyl)carbamate (from 3)

The compound was synthesized according to Condition A, using 1,1-
O diphenylethylene and boc-glycine.

0
I J< 'H NMR (400 MHz, CDCls)  7.29-7.15 (m, 10H), 6 4.47 (br, 1H), 5 3.95
0 N O (t,J=7.9 Hz, 1H), & 3.07 (dd, J = 12.9, 6.2 Hz, 2H), § 2.25 (dd, J = 14.6,
7.6 Hz, 2H), & 1.42 (s, 9H). 3C NMR (101 MHz, CDCls) & 155.9, 144.3,
128.6,127.8,126.3, 79.1, 48.9, 39.4, 35.8, 28.4. HRMS (ESI) [M+Na]* calcd. 334.1778, found 334.1763.

Tert-butyl (3,3-bis(4-fluorophenyl)propyl)carbamate (from 4)

F The compound was synthesized according to Condition A, using
4,4'-(ethene-1,1-diyl)bis(fluorobenzene) and boc-glycine.
O 4 NMR (400 MHz, CDCls) § 7.15 (dd, J = 8.5, 5.4 Hz, 4H), 6.96 (t, J

JOL J< =8.7 Hz, 4H), 4.51 (s, 1H), 3.93 (t, J = 7.8 Hz, 1H), 3.05 (dd, J = 13.0,
O N0 6.3 Hz, 2H), 2.19 (dd, J = 14.9, 7.8 Hz, 2H), 1.43 (s, 9H). 3C NMR (101
MHz, CDCls) & 162.8, 160.4, 156.0, 140.0, 139.9, 129.3, 129.2,
115.7, 115. 5, 79.4, 47.4, 39.4, 36.2, 28.5. HRMS (ESI) [M+Na]*
calcd. 370.1589, found 370.1594.

F

Tert-butyl (3-phenylpropyl)carbamate (from 5)

0 J< The compound was synthesized according to Condition A, using
N™ "O

JL styrene and boc-glycine.
©/\/\H 'H NMR (400 MHz, CDCls) 6 7.32 — 7.21 (m, 2H), 7.18 (t, J = 6.8 Hz,

3H), 4.54 (s, 1H), 3.14 (q, J = 6.2 Hz, 2H), 2.62 (d, J = 7.9 Hz, 2H), 1.86
—1.73 (m, 2H), 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) 6 156.1, 144.5, 142.4, 141.7, 128.7, 128.5,
128.5,128.4, 127.8, 126.5, 126.0, 125.8, 79.2, 40.4, 33.8, 33.3, 31.9, 28.6. HRMS (ESI) [M+Nal* calcd.
258.1464, found 258.1457.

Tert-butyl (3-(4-bromophenyl)propyl)carbamate (from 6)

15



The compound was synthesized according to Condition A, using p-

O
HJLO bromostyrene and boc-glycine.
Br H NMR (400 MHz, CDCl3) *H NMR (400 MHz, CDCls) & 7.39 (d, J =

8.2 Hz, 2H), 7.04 (d, J = 8.2 Hz, 2H), 4.55 (s, 1H), 3.13 (g, J = 6.2 Hz,
2H), 2.64 — 2.52 (m, 2H), 1.84 — 1.72 (m, 2H), 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) 6 156.1, 140.7,
131.6, 130.2, 119.8, 79.3, 40.2, 32.6, 31.7, 28.5. HRMS (ESI) [M+Na]* calcd. 336.0570, found 336.0568.

Tert-butyl (3-(4-(trifluoromethyl)phenyl)propyl)carbamate (from 7)

The compound was synthesized according to Condition A, using

0]
NJLOJ< p-trifluoromethylstyrene and boc-glycine.
H
F>(©/\/\ IH NMR (400 MHz, CDCl3) 6 7.53 (d, J = 8.0 Hz, 1H), 7.29 (d, J =
F E 8.0 Hz, 1H), 4.54 (s, 1H), 3.16 (q, / = 6.3 Hz, 1H), 2.75 - 2.64 (m,

1H), 1.83 (dt, J = 14.7, 7.4 Hz, 1H), 1.44 (s, 5H). **C NMR (101
MHz, CDCls) & 156.1, 145.9, 128.8, 128.7, 128.4, 125.8, 125.6, 125.5, 125.5, 125.5, 123.1, 79.4, 40.3,
33.1, 31.7, 28.6. HRMS (ESI) [M+Na]* calcd. 326.1338, found 326.1347.

Tert-butyl (3-(4-cyanophenyl)propyl)carbamate (from 8)
0 The compound was synthesized according to Condition A, using
NJLOJ< p-cyanostyrene and boc-glycine.
H
NC/©/\/\ 'H NMR (400 MHz, CDCls) 6 7.57 (d, J = 8.1 Hz, 2H), § 7.28 (d, J =
8.1Hz, 2 H), § 4.56 (s, 1H), & 3.15 (m, 2H), 6 2.7 (t, J = 7.7 Hz, 2H),

& 1.82 (quint J = 7.6 Hz), 6 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) § 156.0, 147.3, 132.3, 129.2, 119.0,
110.0, 79.4, 41.0, 33.3, 31.4, 28.4. HRMS (ESI) [M+Na]* calcd. 283.1417, found 283.148.

Tert-butyl (3-(4-(tert-butyl)phenyl)propyl)carbamate (from 9)

The compound was synthesized according to Condition A, using

0
NJLOJ< p-‘butylstyrene and boc-glycine.
H
1H NMR (400 MHz, CDCl5) & 7.30 (d, J = 8.2 Hz, 2H), 7.11 (d, J =
8.2 Hz, 2H), 4.50 (s, 1H), 3.15 (q, J = 6.1 Hz, 2H), 2.68 — 2.51 (m,

2H), 1.89 — 1.71 (m, 2H), 1.44 (s, 9H), 1.30 (s, 9H).2*C NMR (101
MHz, CDCls) 6 156.1, 148.9, 138.6, 128.2, 125.4, 79.3, 40.5, 34.5, 32.7, 31.8, 31.5, 28.6. HRMS (ESI)
[M+H]* calcd. 292.2271, found 292.2279.

Tert-butyl (3-(4-(trimethylsilyl)phenyl)propyl)carbamate (from 10)
0] The compound was synthesized according to Condition A, using
NJLOJ< p-trimethylsilylstyrene and boc-glycine.
H
\Si©/\/\ H NMR (400 MHz, CDCls) & 7.44 (d, J = 7.7 Hz, 2H), 7.17 (d, J =
< | 7.7 Hz, 2H), 4.50 (s, 1H), 3.15 (g, / = 6.2 Hz, 2H), 2.67 — 2.57 (m,

2H), 1.90 — 1.73 (m, 2H), 1.44 (s, 9H), 0.25 (s, 9H). 3C NMR (101 MHz, CDCl;) § 156.1, 142.3, 137.8,
133.7,128.0, 79.3, 40.5, 33.3, 31.8, 28.6, 0.1. HRMS (ESI) [M+Na]* calcd. 330.2945, found 330.1979.
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Tert-butyl (3-([1,1'-biphenyl]-4-yl)propyl)carbamate (from 11)

o) The compound was synthesized according to Condition A,
J< using p-phenylstyrene and boc-glycine. *H NMR (400 MHz,
O N0 CDCI3) 6 7.59 — 7.54 (m, 2H), 7.51 (d, J = 8.1 Hz, 2H), 7.42 (t, J

=7.6 Hz, 1H), 7.31 (t, J = 7.3 Hz, 2H), 7.25 — 7.21 (m, 2H), 4.55

O (s, 1H), 3.18 (g, J = 6.2 Hz, 2H), 2.68 (t, 1H), 1.89 — 1.79 (m, 2H),
1.45 (s, 9H). ¥*C NMR (101 MHz, CDCI3) & 156.0, 141.1, 140.7,

139.0, 128.8, 128.7, 127.2, 127.1, 127.0, 79.2, 77.4, 77.0, 76.7, 40.3, 32.8, 31.7, 28.4. HRMS (ESI)

[M+Na]+ calcd. 334.1777, found 334.1763.

Tert-butyl (3-(2-chlorophenyl)propyl)carbamate (from 12)

chlorostyrene and boc-glycine.

R
(:(Cl\/\H 'H NMR (400 MHz, CDCls) & 7.40 — 7.27 (m, 1H), 7.24 — 7.07 (m, 3H), 4.57

(br, 1H), 3.17 (q, J = 6.4 Hz, 2H), 2.80 — 2.71 (m, 2H), 1.81 (dt, J = 14.7, 7.3 Hz,
2H), 1.45 (s, 9H). BCNMR (101 MHz, CDC|3) 6 156.0, 139.2, 133.9, 130.4, 129.5, 127.5, 126.8, 79.2, 40.2, 30.8,
30.1, 28.4. HRMS (ESI) [M+H]* calcd. 292.1075, found 292.1088

(0] J< The compound was synthesized according to Condition A, using o-
O

Tert-butyl (3-mesitylpropyl)carbamate (from 13)

o The compound was synthesized according to Condition A, using
Jj\ J< 2,4,6-trimethylstyrene and boc-glycine.
(@)

N 1H NMR (400 MHz, CDCls) & 6.82 (s, 2H), 4.55 (s, 1H), 3.20 (g, /= 6.1

Hz, 2H), 2.64 — 2.53 (m, 2H), 2.27 (s, 6H), 2.23 (s, 3H), 1.68 — 1.58 (m,

2H), 1.45 (s, 9H). 3C NMR (101 MHz, CDCls) § 156.2, 136.0, 135.6, 135.2, 129.1, 79.3, 41.1, 29.8, 28.6,
26.7,20.9, 19.8. HRMS (ESI) [M+Na]* calcd. 300.1934, found 300.1945

Tert-butyl (3-(perfluorophenyl)propyl)carbamate (from 14)

The compound was synthesized according to Condition A, using

F 0
F JL J< pentafluorostyrene and boc-glycine.
N~ O
H 'H NMR (400 MHz, CDCl5) 6 4.58 (s, 1H), 3.16 (g, J = 6.3 Hz, 2H), 2.73
F 1 F (t, J = 7.6 Hz, 2H), 1.83 — 1.74 (m, 2H), 1.44 (s, 9H). 3C NMR (101

MHz, CDCl3) 6 156.0, 144.1, 140.3, 138.6, 114.6, 79.6, 40.0, 29.7,
28.5, 19.8. HRMS (ESI) [M+H]" calcd. 326.1174, found 326.1159

Tert-butyl (3-phenylbutyl)carbamate (from 15)

e} The compound was synthesized according to Condition A, using a-
NJLOJ< methylstyrene and boc-glycine.
H 'H NMR (400 MHz, CDCls) 6 7.28 (dt, J = 8.1, 3.3 Hz, 2H), 7.18 (dd, J =
7.3, 5.6 Hz, 3H), 4.43 (s, 1H), 3.00 (dt, J = 13.2, 6.8 Hz, 2H), 2.84 — 2.62
(m, 1H), 1.77 (ddd, J = 14.7, 9.5, 5.4 Hz, 2H), 1.42 (s, 9H), 1.26 (d, J = 7.0 Hz, 3H). ®*C NMR (101 MHz,
CDCls) 6 156.0, 146.8, 128.6, 127.0, 126.3, 79.2, 39.3, 38.5, 37.8, 28.5, 22.4. HRMS (ESI) [M+H]* calcd.
250.1802, found 250.1813.
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Tert-butyl (3-(4-chlorophenyl)butyl)carbamate (from 16)

0 The compound was synthesized according to Condition A, using 1-

NJLOJ< chloro-4-(prop-1-en-2-yl)benzene and boc-glycine.

H 1H NMR (400 MHz, CDCls) § 7.26-7.24 (m, 2H), 6 7.12-7.10 (m, 2H),
5 4.41 (br, 1H), & 3.08-2.95 (m, 2H), § 2.73 (sext, J = 7.2 Hz, 1H), &

(1.81-1.67, 2H), 6 1.42 (s, 9H), 1.24, J = 7.0 Hz, 3H). 3C NMR (101 MHz, CDCl5) § 155.9, 145.1, 131.8,

128.6, 128.3,79.2, 39.1, 38.3, 37.2, 28.4, 22.2. HRMS (ESI) [M+H]" calcd. 306.1231, found 306.1240.

Cl

Tert-butyl (3-(9H-fluoren-2-yl)butyl)carbamate (17)

using 2-(prop-1-en-2-yl)-9H-fluorene and boc-glycine.

H
O. 1H NMR (400 MHz, CDCl3) 6 7.71 (dd, J = 17.2, 7.6 Hz, 2H), 7.51
@ (d, J = 7.4 Hz, 1H), 7.37 — 7.32 (m, 2H), 7.29 — 7.23 (m, 1H),

7.18 (d, J = 7.9 Hz, 1H), 4.43 (s, 1H), 3.86 (s, 2H), 3.03 (dt, J =
12.7, 6.4 Hz, 2H), 2.82 (dd, J = 14.3, 7.1 Hz, 1H), 1.81 (dt, J = 14.4, 7.0 Hz, 2H), 1.42 (s, 9H), 1.31 (d, J =
6.9 Hz, 3H).3C NMR (101 MHz, CDCls) § 156.1, 145.6, 143.8, 143.3, 141.8, 140.1, 126.8, 126.5, 125.7,
125.1,123.6,120.0,119.8,79.2,39.4, 38.7, 38.0, 37.0, 28.6, 22.6. HRMS (ESI) [M+Na]* calcd. 360.1933,
found 360.1939.

o E The compound was synthesized according to Condition A,
N
_§)

Tert-butyl (3-(naphthalen-2-yl)butyl)carbamate (from 18)

0 The compound was synthesized according to Condition A, using
OJ< 2-(prop-1-en-2-yl)naphthalene and boc-glycine.

N
Oe H 1H NMR (400 MHz, CDCls) § 7.79 (dt, J = 7.5, 3.8 Hz, 1H), 7.61 (s,

1H), 7.49 — 7.38 (m, 1H), 7.34 (dd, J = 8.5, 1.5 Hz, 1H), 4.42 (s, 1H),
3.05 (dd, J = 13.3, 6.7 Hz, 1H), 2.93 (dd, J = 14.2, 7.1 Hz, 1H), 1.87 (q, J = 7.4 Hz, 1H), 1.42 (s, 3H), 1.36
(d, J = 6.9 Hz, 1H). 3C NMR (101 MHz, CDCls) & 156.1, 144.2, 133.8, 132.5, 128.4, 127.7, 127.7, 126.1,
125.6, 125.4, 125.3, 79.4, 40.5, 38.4, 38.0, 28.6, 22.4. HRMS (ESI) [M+H]* calcd. 322.1777, found
322.1805.

Tert-butyl (2,3,3-triphenylpropyl)carbamate (from 19)

The compound was synthesized according to Condition A, using
O triphenylethylene and boc-glycine.

JO]\ J< H NMR (400 MHz, CDCls) § 7.42 (d, J = 7.4 Hz, 2H), 7.31 (t, J = 7.6 Hz,
O N O 2H), 7.21 - 7.00 (m, 10H), 6.95 (d, J = 7.2 Hz, 1H), 4.12 (d, J = 11.4 Hz,
2H), 3.71 (s, 1H), 3.55 (s, 1H), 3.10 - 2.97 (m, 1H), 1.34 (s, 9H). *C NMR
O (101 MHz, CDCls) 6 155.7, 143.2, 141.2, 129.0, 128.7, 128.5, 128.3,
128.2, 128.2, 126.8, 126.7, 126.0, 79.1, 56.6, 49.7, 45.3, 35.6, 28.5.
HRMS (ESI) [M+Na]* calcd. 410.2090, found 410.2091.
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Tert-butyl (2-cyano-3,3-diphenylpropyl)carbamate (from 20)

The compound was synthesized according to Condition A, using 3,3-
O diphenylacrylonitrile and boc-glycine.

0
I J< 1H NMR (400 MHz, CDCl3) & 7.37 — 7.23 (m, 10H), 4.93 (s, 1H), 4.12 (d,
O N° © J=8.9 Hz, 1H), 3.76 (d, J = 4.0 Hz, 1H), 3.52 — 3.44 (m, 1H), 3.01-3.08
CN (m, 1H), 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) 6 155.7, 140.20, 140.0,
129.2, 129.1, 128.3, 127.8, 127.7, 127.6, 120.4, 80.3, 51.3, 42.0, 38.1, 35.6, 28.4, 26.6, 26.5, 23.0.
HRMS (ESI) [M+Na]* calcd. 359.1730, found 359.1743.

Tert-butyl (2-cyano-3-phenylpropyl)carbamate (from 21)

e} The compound was synthesized according to Condition A, using
J< cinnamonitrile and boc-glycine.
N™ O

3

N H NMR (400 MHz, CDCl3) 6 7.35-7.24 (m, 5H), & 4.97 (br, 1H), & 3.48-

3.45 (m, 1H), 6 3.26-3.19 (m, 1H), 3.16-3.10 (m, 1H), & 2.94-2.83 (m,

2H), & 1.45 (s, 9H). *C NMR (101 MHz, CDCls) & 155.7, 136.2, 129.0, 128.9, 127.4, 120.5, 80.3, 42.1,
35.8, 35.0, 28.3. HRMS (ESI) [M+Na]" calcd. 283.1417, found 283.1427.

Tert-butyl (2-methyl-3-phenylpropyl)carbamate (from 22)

0 The compound was synthesized according to Condition A, using 8-
N J< methylstyrene and boc-glycine.

3

1H NMR (400 MHz, CDCl3) § 7.27 (dd, J = 10.5, 4.1 Hz, 2H), 7.17 (dd, J =
20.0, 7.2 Hz, 2H), 4.54 (s, 1H), 3.06 (ddd, J = 40.2, 12.9, 6.3 Hz, 1H), 2.69
(dd, J = 13.4, 5.7 Hz, 1H), 2.37 (dd, J = 13.5, 8.4 Hz, 1H), 1.92 (dq, J = 13.4, 6.6 Hz, 1H), 1.44 (s, 9H), 0.87
(d,J = 6.7 Hz, 3H). 3C NMR (101 MHz, CDCls) 6 156.2, 140.6, 129.2, 128.4, 126.1, 79.2, 46.6, 41.1, 36.0,
28.6, 17.5. HRMS (ESI) [M+Na]* calcd. 272.1621, found 272.1610.

Methyl 3-((tert-butoxycarbonyl)amino)-2-(4-chlorobenzyl)propanoate (from 23)

0 0 The compound was synthesized according to Condition A, using
N OJ< methyl (E)-3-(4-chlorophenyl)acrylate and boc-glycine.

1H NMR (400 MHz, CDCl3) § 7.24 (d, J = 8.4 Hz, 2H), 7.09 (d, J = 8.4 Hz,
2H), 4.85 (s, 1H), 3.64 (s, 3H), 3.42 —3.21 (m, 2H), 2.98 — 2.86 (m, 2H),
cl 2.77(d,J = 6.8 Hz, 1H), 1.43 (s, 9H).2*C NMR (101 MHz, CDCls) § 174.5,
155.9, 137.0, 132.6, 130.3, 128.8, 79.7, 77.5, 77.2, 76.8, 52.0, 47.5, 41.7, 35.3, 28.5. HRMS (ESI)
[M+Nal* caled. 350.1130, found 350.1139.

Q%
o
.

Methyl 3-((tert-butoxycarbonyl)amino)-2-(4-methylbenzyl)propanoate (from 24)

The compound was synthesized according to Condition A, using methyl

0O 0 J<
(E)-3-(4-methylphenyl)acrylate and boc-glycine.
~ A
H 'H NMR (400 MHz, CDCls) & 7.05 (dd, J = 18.3, 8.0 Hz, 4H), 4.84 (s, 1H),
3.64 (s, 3H), 3.23-3.27 (m, 2H), 2.95 - 2.86 (m, 2H), 2.83 —2.67 (m, 1H),

2.30 (s, 3H), 1.42 (s, 9H). 3C NMR (101 MHz, CDCl;) & 174.8, 155.9,
136.2,135.3,129.3,128.8, 79.5, 51.9, 47.6, 41.6, 35.6, 28.5, 21.1. HRMS (ESI) [M+H]* calcd. 308.1856,
found 308.1869.
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Tert-butyl (2,3-diphenylpropyl)carbamate (from 25)

The compound was synthesized according to Condition A, using trans-

0
JL J< stilbene and boc-glycine.
(@)

O N 1H NMR (400 MHz, CDCls) § 7.27 (dd, J = 12.9, 5.3 Hz, 2H), 7.19 (dd, J =

0 12.9, 7.1 Hz, 3H), 7.12 (d, J = 7.0 Hz, 3H), 7.02 (d, J = 7.1 Hz, 2H), 4.33

(s, 1H), 3.55 (d, J = 5.4 Hz, 1H), 3.24 (d, J = 8.8 Hz, 1H), 3.06 (s, 1H), 2.91

(qd, J = 13.6, 7.4 Hz, 2H), 1.38 (s, 9H). 3C NMR (101 MHz, CDCls) & 156.0, 142.2, 139.7, 129.18, 128.7,

128.4, 128.1, 126.9, 126.2, 79.3, 48.0, 45.5, 40.8, 28.5. HRMS (ESI) [M+Na]* calcd. 334.1777, found
334.1775.

Tert-butyl (2-phenyl-2-(phenylamino)ethyl)carbamate (from 26)

o The compound was synthesized according to Condition A, using (E)-
H JL J< N,1-diphenylmethanimine and boc-glycine.
(@)

©/ N 1H NMR (400 MHz, CDCls) § 7.34 (dt, J = 15.0, 7.5 Hz, 4H), 7.25 (t, J =
6.9 Hz, 1H), 7.07 (t, J = 7.8 Hz, 2H), 6.63 (t, J = 7.2 Hz, 1H), 6.49 (d, J =
7.9 Hz, 2H), 4.91 (s, 1H), 4.78 (s, 1H), 4.47 — 4.36 (m, 1H), 3.54 — 3.36
(m, 2H), 1.46 (s, 9H). 3C NMR (101 MHz, CDCls) § 157.3, 147.6, 141.3, 129.2, 129.0, 127.75, 126.7,
117.4, 113.4, 80.1, 60.2, 47.5, 28.5. HRMS (ESI) [M+H]* calcd. 312.1838, found 312.1830.

Tert-butyl (3-(pyridin-2-yl)propyl)carbamate (from 27)

) J< The compound was synthesized according to Condition A, using 2-
N~ O

X vinylpyridine and boc-glycine.

~N H 'H NMR (400 MHz, CDCls) & 8.51 (d, J = 4.4 Hz, 1H), 6 7.59 (td, J = 7.7,

1.7 Hz, 1H), 6 7.15 (d, J = 7.8 Hz, 1H), 6 7.10 (dd, J = 7.1, 5.3 Hz, 1H), 6
4.77 (br, 1H), 6 3.17 (dd, J = 12.6, 6.2 Hz, 2H), & 2.83 (t, 7.6 Hz, 2H), § 1.93 (p, J = 7.6 Hz, 2H), & 1.44 (s,
9H). 3C NMR (101 MHz, CDCl;) 6 161.4, 156.0, 149.3, 136.5, 122.9, 121.2, 79.0, 40.1, 35.5, 29.9, 28.5.
HRMS (ESI) [M+H]* calcd. 237.1598, found 237.1586.

Tert-butyl (3-phenyl-3-(pyridin-2-yl)propyl)carbamate (from 28)

The compound was synthesized according to Condition A, using 2-(1-
phenylvinyl)pyridine and boc-glycine.

JOL J< H NMR (400 MHz, CDCl3)  8.56 (d, J = 4.0 Hz, 1H), 7.55 (td, /= 7.7, 1.8

o) Hz, 1H), 7.34—7.27 (m, 4H), 7.19 (t, J = 7.0 Hz, 1H), 7.15—7.06 (m, 2H),

ZN 4.61 (s, 1H), 4.12 (t, J = 7.7 Hz, 1H), 3.20 — 2.97 (m, 2H), 2.47 (td, J =

14.2, 7.2 Hz, 1H), 2.26 (td, J = 14.3, 7.3 Hz, 1H), 1.41 (s, 9H). *C NMR

(101 MHz, CDCls) & 163.29, 156.04, 149.36, 143.35, 136.68, 128.77, 128.11, 126.76, 123.10, 121.59,
79.17, 51.33, 39.40, 35.21, 28.57. HRMS (ESI) [M+H]* calcd. 313.1911, found 313.1919.

Tert-butyl (2-(benzo[b]thiophen-2-yl)ethyl)carbamate (from 29)
vinylbenzo[b]thiophene and boc-glycine.

S 1H NMR (400 MHz, CDCl3) § 7.74 (d, J = 7.9 Hz, 1H), § 7.65 (d, J = 7.6
/ Hz, 1H), 6 7.31-7.25 (m, 2H), § 7.01 (s, 1H), 6 4.57 (br, 1H), 3.21 (dd,
J=12.9, 7.4 Hz, 2H), 6 2.93 (t, J = 7.5 Hz, 2H), § 1.93 (p, J = 7.6 Hz,
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2H), & 1.44 (s, 9H). 3C NMR (101 MHz, CDCls) & 156.0, 145.3, 140.2, 139.3, 124.1, 123.6, 122.8, 122.1,
120.9, 79.3, 40.0, 31.4, 28.4, 28.1. HRMS (ESI) [M+Na]* calcd. 314.1185, found 314.1197.

Tert-butyl (3-(4-methylthiazol-5-yl)propyl)carbamate (from 30)
>|\ o) The compound was synthesized according to Condition A, using 4-
methyl-5-vinylthiazole and boc-glycine.
A s
H N HNMR (400 MHz, CDCls) 6 8.55 (s, 1H), 6 4.57 (br, 1H), & (dd, J = 12.5,
6.1 Hz, 2H), 6 2.79 (t, J=7.7 Hz, 2H), 6 2.38 (s, 3H), 6 1.81 (p, /= 7.2 Hz,

2H), 6 1.45 (s, 9H). 3C NMR (101 MHz, CDCls) 6 155.9; 149.0, 148.7, 130.9, 79.4, 40.0, 32.0, 28.4, 23.6,
14.8. HRMS (ESI) [M+Na]* caled. 279.1138, found 279.1149.

Ethyl 4-((tert-butoxycarbonyl)amino)butanoate (from 31)

The compound was synthesized according to Condition A, using

>r \/\)L A ethyl acrylate and boc-glycine.

1H NMR (400 MHz, CDCl3) & 4.63 (s, 1H), 4.13 (g, /= 7.1 Hz, 2H), 3.16
(q,/ = 6.4 Hz, 2H), 2.34 (t, J = 7.3 Hz, 2H), 1.81 (p, J = 7.1 Hz, 2H), 1.44 (s, 9H), 1.26 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, CDCls) § 173.4, 156.1, 79.3, 60.6, 40.1, 31.8, 28.5, 25.5, 14.3. HRMS (ESI) [M+Na]*
calcd. 254.1363, found 254.1375.

Adamantan-1-yl 4-((tert-butoxycarbonyl)amino)butanoate (from 32)

The compound was synthesized according to Condition A, using
0 .
H adamantyl acrylate and boc-glycine.
O N
>y M@
(@)

4 NMR (400 MHz, CDCls) 6 4.62 (br, 1H), § 3.15 (dd, J = 21.2, 5.9

Hz, 1H), § 2.25 (t, J = 7.3 Hz, 1H), § 2.16-2.10 (m, 9H), 5 1.76 (p,
J=6.8Hz, 2H), 6 1.69-1.63 (m, 6H), & 1.44 (s, 9H). 3C NMR (101 MHz, CDCl3) §172.4, 155.9, 80.6, 79.1,
41.4,40.1, 36.2, 33.1, 30.9, 28.4, 25.4. HRMS (ESI) [M+H]" calcd. 338.2326, found 338.2327.

Tert-butyl (4-(dimethylamino)-4-oxobutyl)carbamate (from 33)

H ') The compound was synthesized according to Condition A, using N,N-
O. _N dimethylacrylamide and boc-glycine.
X \n/ \/\)LN/
o) | 'H NMR (400 MHz, CDCls) & 4.84 (br, 1H), § 3.17 (q, J = 6.4 Hz, 2H), &

3.00 (s, 3H), 5 2.94 (s, 3H), 6 2.36 (t, J = 7.1 Hz, 2H), 6 1.83 (p, J = 6.9 Hz, 2H), 6 1.44 (s, 9H). *C NMR
(101 MHz, CDCl5) & 172.5, 156.1, 79.0, 40.3, 37.2, 35.5, 30.6, 28.4, 25.2. HRMS (ESI) [M+H]* calcd.
231.1703, found 231.1709

Tert-butyl (2-methyl-4-oxopentyl)carbamate (from 34)

o) H The compound was synthesized according to Condition A, using (E)-pent-
/U\)\/N o\|< 3-en-2-one and boc-glycine.

b

o) 'H NMR (400 MHz, CDCls) & 4.57 (br, 1H), § 3.12 (dd, J = 12.9, 6.5 Hz, 2H),
5 2.47-2.40 (m, 4H), 6 1.76 (p, J = 7.0 Hz, 2H), 6 1.44 (s, 9H), 6 1.06 (t, J = 7.3 Hz, 3H). *C NMR (101
MHz, CDCl5) 6 211.1, 156.0, 79.2, 40.1, 39.4, 36.0, 28.4, 24.2, 7.8. HRMS (ESI) [M+Na]* calcd. 238.1414,
found 238.1412.
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Methyl 4-((tert-butoxycarbonyl)amino)-2-methylbutanoate (from 35)

o The compound was synthesized according to Condition A, using methyl

O\[]/H\/W)LO/ methacrylate and boc-glycine.
>|/ o] 'H NMR (400 MHz, CDCl3) 6 4.57 (s, 1H), 3.68 (s, 3H), 3.15 (s, 2H), 2.51

(dd, J = 13.9, 6.9 Hz, 1H), 1.83 (dt, J = 14.6, 7.1 Hz, 1H), 1.44 (s, 9H),
1.18 (d, J = 7.0 Hz, 3H). 3C NMR (101 MHz, CDCls) § 176.9, 156.01, 79.4, 77.5, 77.2, 76.8, 51.8, 38.7,
37.2,34.0, 28.6, 17.2. HRMS (ESI) [M+Na]* calcd. 254.1363, found 254.1375.

Dimethyl 2-(2-((tert-butoxycarbonyl)amino)ethyl)succinate (from 36)
| The compound was synthesized according to Condition A, using
o 00O o dimethyl 2-methylenesuccinate and boc-glycine.
>LOJLN/\I/[LO/ 'H NMR (400 MHz, CDCls) & 4.74 (s, 1H), 3.71 (s, 3H), 3.67 (s, 3H),
H 3.16 (ddd, J = 26.8, 13.2, 6.7 Hz, 2H), 2.90 (td, J = 8.2, 4.2 Hz, 1H),
2.75 (dd, J = 16.7, 8.8 Hz, 1H), 2.49 (dd, J = 16.6, 5.3 Hz, 1H), 1.88 — 1.69 (m, 2H), 1.44 (s, 9H).3C NMR

(101 MHz, CDCls) 6 175.0, 172.2, 155.9, 79.4, 52.1, 51.9, 38.8, 38.3, 35.8, 32.0, 28.5. HRMS (ESI)
[M+Na]* calcd. 312.1418, found 312.1416.

Dimethyl 2-(((tert-butoxycarbonyl)amino)methyl)succinate (from 37)

The compound was synthesized according to Condition A, using dimethyl

@] @]
>L JL _ maleate and boc-glycine.
(0] N O
H O 'HNMR (400 MHz, CDCl) § 4.91 (br, 1H), 6 3.72 (s, 3H), 6 3.69 (s, 3H), §
0]

3.46-3.36 (m, 2H), 6 3.03 (p, /= 6.8 Hz, 1H), 6 2.64 (ddd, /= 22.7, 16.8, 6.8
Hz, 2H), 6 1.43 (s, 9H). **C NMR (101 MHz, CDCl3) 6 173.7, 172.0, 155.9,
79.6,52.2,41.9,41.8,41.4, 33.5, 28.4. HRMS (ESI) [M+H]* calcd. 298.1261, found 298.1255.

Methyl 3-(((tert-butoxycarbonyl)amino)methyl)-5-methylhexanoate (from 38)

The compound was synthesized according to Condition A, using methyl (E)-5-
methylhex-2-enoate and boc-glycine.
Os_0
Y 14 NMR (400 MHz, CDCl3)8 4.67 (s, 1H), 3.67 (s, 3H), 3.27 — 2.91 (m, 2H), 2.28
HN o (d, J = 6.6 Hz, 2H), 2.16 — 2.01 (m, 1H), 1.72 — 1.57 (m, 2H), 1.44 (s, 9H), 1.15
)\J\/[L _ (qd,J=13.8,6.9Hz, 2H),0.89 (dd,/=7.7, 6.9 Hz, 6H).*C NMR (101 MHz, CDCls)
(6)

6 173.8, 156.2, 79.2, 51.7, 44.4, 41.7, 37.5, 33.9, 28.5, 25.4, 22.8. HRMS (ESI)
[M+Na]* calcd. 296.1832, found 296.1840.

Tert-butyl (3-(phenylsulfonyl)propyl)carbamate (from 39)

The compound was synthesized according to Condition A, using
0 H (vinylsulfonyl)benzene and boc-glycine.

G
O"S\/\’N\n’o\ﬁ 'H NMR (400 MHz, CDCl3) 6 7.91 (d, J = 7.4 Hz, 2H), § 7.62 (dt, J =
o 15.2, 7.4 Hz, 3H), § 4.68 (br, 1H), § 3.23 (dd, J = 12.7, 6.3 Hz, 2H), §
3.16-3.12 (m, 2H), § 1.96-1.89 (m, 2H), § 1.41 (s, 9H). 3C NMR (101 MHz, CDCl3) § 155.9, 139.1, 133.8,
129.4, 128.0, 79.6, 53.7, 38.9, 28.3, 23.6. HRMS (ESI) [M+Na]" calcd. 322.1083, found 322.1095.
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Tert-butyl ((2-methyl-3-oxo-5-(prop-1-en-2-yl)cyclohexyl)methyl)carbamate (from 40)

o The compound was synthesized according to Condition A, using
carvone and boc-glycine.

o H NMR (400 MHz, CDCls) 6 4.79 (s, 1H), 4.75 (s, 1H), 4.48 (br, 1H), 3.22
\n/ \|< —3.14 (m, 1H), 2.90 (s, 1H), 2.71 — 2.58 (m, 2H), 2.53 — 2.41 (m, 1H),

0 2.31(dd, J=16.6, 8.4 Hz, 2H), 2.01 (d, /= 13.0 Hz, 1H), 1.74 (s, 4H), 1.43
(s, 9H), 1.08 (d, J = 6.9 Hz, 3H). 3C NMR (101 MHz, CDCls) 6 212.2, 156.0, 147.4, 110.3, 110.1, 79.6,
47.1, 46.6, 46.1, 44.8, 41.5, 41.0, 39.1, 35.0, 32.0, 28.5, 20.8, 20.5, 11.8, 11.6. HRMS (ESI) [M+Na]*
calcd. 304.1883, found 304.1877.

H
N

Tert-butyl (3-cyanopropyl)carbamate (from 41)

The compound was synthesized according to Condition A, using

H Z N
XO\H/N\/\// acrylonitrile and boc-glycine.

o 1H NMR (400 MHz, CDCls) & 4.69 (br, 1H), 6 3.25 (q, J = 6.5 Hz, 2H), 6 2.4
(t,J = 7.2 Hz, 2H), 6 1.87 (p, J = 6.8 Hz, 2H), 5 1.45 (s, 9H). *C NMR (101 MHz, CDCl3) & 156.0, 119.2,
79.8,39.4, 28.4, 26.1, 14.6. HRMS (ESI) [M+Na]* calcd. 207.1104, found 207.1094.

Tert-butyl (4,4-diphenylbutyl)carbamate (from 42)

The compound was synthesized according to Condition A, using 1,1-
j\ i O diphenylethylene and 3-((Tert-butoxycarbonyl)(methyl)amino)-
0~ N propanoic acid.
H
1H NMR (400 MHz, CDCls) & 7.28-7.21 (m, 8H), & 7.18-7.14 (m, 2H),
& 4.43 (br, 1H), 6 3.89 (t, J = 7.8 Hz, 1H), § 3.12(dd, J = 13, 7.2, 2H),

52.08-2.03 (m, 2H), 5 1.47-1.40 (m, 11H). *C NMR (101 MHz, CDCl3)
8 155.9, 144.8, 128.5, 127.8, 126.2, 79.1, 51.0, 40.5, 32.8, 28.6, 28.4. HRMS (ESI) [M+Na]* calcd.
348.1934, found 348.1918.

Tert-butyl (5,5-diphenylpentyl)carbamate (from 43)

The compound was synthesized according to Condition A, using
H 1,1-diphenylethylene and  4-((tert-butoxycarbonyl)amino)-
N 0] . .
\n/ \K butanoic acid.
© 'H NMR (400 MHz, CDCls) & 7.28 — 7.12 (m, 10H), 4.42 (s, 1H),
3.87 (t,J = 7.8 Hz, 1H), 3.06 (g, J = 6.4 Hz, 2H), 2.05 (dd, J = 15.6,

7.8 Hz, 2H), 1.49 (dd, J = 14.8, 7.4 Hz, 2H), 1.42 (s, 9H), 1.28 (ddd,
J=8.0, 6.7, 4.0 Hz, 2H). 3C NMR (101 MHz, CDCls) § 156.1, 145.2, 128.6, 128.0, 126.3, 79.2, 51.5, 40.6,
35.5, 30.2, 28.6, 25.4. HRMS (ESI) [M+Na]* calcd. 362.2090, found 362.2096.

Tert-butyl (6,6-diphenylhexyl)carbamate (from 44)

The compound was synthesized according to Condition A,
O using 1,1-diphenylethylene and 5-((tert-
H butoxycarbonyl)amino)-pentanoic acid.
N\ﬂ/o\|< 1H NMR (400 MHz, CDCl5) § 7.33 — 7.06 (m, 10H), 4.44 (s, 1H),
O 0 3.87 (t, J = 7.8 Hz, 1H), 3.05 (g, J = 6.1 Hz, 2H), 2.03 (dd, J =
14.9, 7.7 Hz, 2H), 1.42 (d, J = 9.2 Hz, 11H), 1.36 — 1.16 (m,
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4H).13C NMR (101 MHz, CDCls) & 156.1, 145.3, 128.5, 128.0, 126.2, 79.2, 51.4, 40.7, 35.8, 30.1, 28.6,
27.9, 26.9. HRMS (ESI) [M+Na]* calcd. 376.2247, found 376.2240.

Tert-butyl (7,7-diphenylheptyl)carbamate (from 45)

The compound was synthesized according to Condition A,

O using 1,1-diphenylethylene and 6-((tert-butoxycarbonyl)-
amino)hexanoic acid.

(m, 2H), 4.45 (s, 1H), 3.87 (t, J = 7.8 Hz, 1H), 3.06 (q, J = 6.2

Hz, 2H), 2.02 (dd, J = 15.0, 7.7 Hz, 2H), 1.43 (s, 10H), 1.36 —
1.12 (m, 5H).23C NMR (101 MHz, CDCl3) 6 156.1, 145.4, 128.5, 128.0, 126.2, 79.1, 77.5, 77.2, 76.8, 51.5,
40.7, 35.8, 30.2, 29.4, 28.6, 28.1, 26.8. HRMS (ESI) [M+Na]* calcd. 390.2403, found 390.2389.

)
O NJLOJ< 'H NMR (400 MHz, CDCl3) § 7.30-7.20 (m, 8H), 7.19-7.11
H

Tert-butyl (2-((2-((3,3-diphenylpropyl)amino)-2-oxoethyl)amino)-2-oxoethyl)carbamate (from 46)

The compound was synthesized according to
Condition B, using 1,1-diphenylethylene and

J< glycylglycylglycine.
J\/N\n/\NJL 'H NMR (400 MHz, CDCl3) § 7.32 —= 7.26 (m, 1H), 7.26 —
7.21 (m, 1H), 7.21 - 7.15 (m, 1H), 5.45 (s, 1H), 4.28 (s, 1H),

4.02 (s, 1H), 3.94 (t, J = 7.9 Hz, 1H), 3.28 (dd, J = 13.4, 6.5
Hz, 1H), 2.30 (dd, J = 14.3, 7.6 Hz, 1H), 1.55 (s, 1H). 3C NMR (101 MHz, CDCls) § 174.7, 163.7, 143.1, 127.7, 126.7,
125.5, 83.7, 48.3, 47.2, 40.3, 38.1, 34.0, 27.0. HRMS (ESI) [M+H]" calcd. 426.2387, found 426.2399.

Tert-butyl (2-hydroxy-5,5-diphenylpentyl)carbamate (from 47)

o) The compound was synthesized according to Condition B, using 1,1-
HO NJLOJ< diphenylethylene and 4-amino-3-hydroxybutanoic acid.
H 4 NMR (400 MHz, CDCls) § 7.24 — 7.05 (m, 10H), 4.76 (s, 1H), 3.80 (t, /= 7.8
Hz, 1H), 3.69 (s, 1H), 3.61 (d, / = 4.6 Hz, 1H), 3.20-2.73 (m, 2H), 2.12 (ddd, J
=21.3,19.9, 7.7 Hz, 1H), 2.06 — 1.92 (m, 1H), 1.32 (s, 9H).3C NMR (101 MHz,
O O CDCl3) 6 161.7, 145.0, 144.9, 130.7, 129.4, 129.2, 128.6, 128.5, 128.0, 128.0,
126.3, 93.1, 79.8, 71.8, 55.5, 51.5, 46.9, 35.7, 35.2, 33.5, 31.7, 28.5, 21.2.
HRMS (ESI) [M+Nal* calcd. 378.2040, found 378.2027.

N-(5,5-diphenylpentyl)benzamide (from 48)

The compound was synthesized according to Condition C, using
H 1,1-diphenylethylene and 4-benzamidobutanoic acid.
ol 'H NMR (400 MHz, CDCl3) 6 7.71 - 7.62 (m, 2H), 7.46 (dd, J = 8.5,
O 6.2 Hz, 1H), 7.38 (t, J = 7.4 Hz, 2H), 7.30 — 7.19 (m, 8H), 7.15 (dd,
J=9.1, 4.4 Hz, 2H), 6.09 (s, 1H), 3.89 (t, J = 7.8 Hz, 1H), 3.39 (dd,

J=13.2, 6.9 Hz, 2H), 2.08 (dd, J = 15.6, 7.8 Hz, 2H), 1.63 (dt, J = 14.8, 7.4 Hz, 2H), 1.38 — 1.28 (m, 2H).
13C NMR (101 MHz, CDCls) & 167.6, 145.1, 135.0, 131.4, 128.6, 128.6, 127.9, 127.0, 126.3, 51.3, 39.9,
35.3, 29.6, 25.4. HRMS (ESI) [M+H]* calcd. 344.2009, found 344.1991.
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N-(12,12-diphenyldodecyl)benzamide (from 49)

The compound was synthesized according

O to Condition C, using 1,1-

0 diphenylethylene and 12-
N benzamidododecanoic acid acid.

H O 'H NMR (400 MHz, CDCl3) § 7.767.74 (m,

2H), 6 7.50-7.40 (m, 3H), 7.28-7.13 (m,
10H), 6 6.06 (br, 1H), & 3.87 (t, J = 7.8 Hz, 1H), § 3.45 (dd, J = 13.1, 7.1 Hz, 2H), § 2.02 (dd, J = 14.8, 7.8
Hz, 2H), 6 1.61 (p, J = 7.6 Hz, 2H), 6 1.37-1.22 (m, 18H). 13C NMR (101 MHz, CDCl3) § 167.5, 145.4,
135.0,131.3, 128.6, 128.3, 127.9, 126.8, 126.0, 51.4, 40.1, 35.7, 29.7, 29.6, 29.6, 29.5, 29.5, 29.5, 29.3,
28.0, 27.0. HRMS (ESI) [M+Na]* calcd. 456.3261, found 456.3282.

N-(5-phenylpentyl)benzamide (50)

The compound was synthesized according to Condition C, using

@(HW\@ 4-benzamidobutanoic acid and styrene.
o) 'H NMR (400 MHz, CDCls) & 7.77 — 7.70 (m, 1H), 7.50 — 7.35 (m,
2H), 7.31-7.12 (m, 3H), 6.22 (s, 1H), 3.47 —3.39 (m, 1H), 2.66 —
2.57 (m, 1H), 1.72 - 1.58 (m, 2H), 1.46 — 1.36 (m, 1H).13C NMR (101 MHz, CDCl5) § 167.5, 142.4, 134.9,
131.3,128.5,128.5,128.4,128.4,128.4, 128.3, 128.3, 126.9, 125.7, 40.0, 35.8, 31.0, 29.5, 26.5. HRMS

(ESI) [M+Na]* calcd. 290.1515, found 290.1520.

N-(13-phenyltridecyl)benzamide (from 51)

The compound was synthesized according

@\m“%/\/\/\/\/\/@ to Condition C, using styrene and 12-
benzamidododecanoic acid acid.

° H NMR (400 MHz, CDCls) & 7.76 — 7.74

(m, 1H), 7.45 (ddd, J = 26.1, 11.0, 5.9 Hz, 2H), 7.32 = 7.09 (m, 3H), 6.12 (br, 1H), 3.44 (dd, /=13.1, 7.1

Hz, 1H), 2.63 — 2.56 (m, 1H), 1.61 (dt, J = 14.7, 7.2 Hz, 2H), 1.35 — 1.19 (m, 9H). 3C NMR (101 MHz,

CDCls) 6 167.5, 143.0, 135.0, 131.3, 128.5, 128.4, 128.4, 128.3, 128.2, 127.8, 126.8, 125.6, 125.5, 45.6,

40.1, 36.0, 31.5, 29.7, 29.6, 29.6, 29.6, 29.6, 29.5, 29.3, 27.5, 27.0. HRMS (ESI) [M+H]* calcd. 380.2948,
found 380.2942.

N-(13-(pyridin-2-yl)tridecyl)benzamide (from 52)

The compound was synthesized according
to Condition A, using 2-vinylpyridine and
12-benzamidododecanoic acid.

NS

ZT

0 1H NMR (400 MHz, CDCl5) & 8.52-8.50 (m,

1H), 6 7.76-7.74 (m, 2H), 6 7.57 (td, J = 7.7, 1.8 Hz, 1H) 6 7.50-7.46 (m, 1H), & 7.43-7.40 (m, 1H), §7.14-
7.12 (m, 1H), 6 7.10-7.06 (m, 1H), & 6.16 (br, 1H), 6 3.45 (dd, J = 13.1, 7.1 Hz, 2H), 6 2.78 (t, J = 7.7 Hz,
2H), 61.72 (dt, J = 15.4, 7.6 Hz, 2H), 6 1.61 (dt, J = 14.8, 7.3 Hz, 2H), 6 1.37-1.23 (m, 18H). *C NMR (101
MHz, CDCls) & 167.5, 162.6, 149.2, 136.2, 135.0, 131.3, 128.5, 126.8, 122.7, 120.8, 40.1, 38.5, 29.9,
29.7,29.6, 29.6, 29.5, 29.5, 29.4, 29.3, 27.0. HRMS (ESI) [M+H]* calcd. 381.2900, found 381.2891.
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Methyl 14-benzamido-2-methyltetradecanoate (53)

o The compound was synthesized according

HW)L _ to Condition A, using methyl methacrylate
(@) and 12-benzamidododecanoic acid.

© H NMR (400 MHz, CDCl3) & 7.78 — 7.75 (m,
2H), 7.48 —7.39 (m, 3H), 6.28 (br, 1H), 3.66 (s, 3H), 3.46 — 3.41 (m, 2H), 2.47 — 2.38 (m, 1H), 1.67 — 1.57 (m, 3H),
1.42-1.25(m, 19H), 1.14 (d, J= 7.0 Hz, 3H). 3C NMR (101 MHz, CDCl3) § 177.4, 167.5, 135.0, 131.3, 128.5, 126.8,
51.4, 40.1, 39.5, 33.8, 29.7, 29.6, 29.5, 29.5, 29.5, 29.5, 29.3, 27.2, 27.0, 17.1. HRMS (ESI) [M+H]* calcd.

376.2846, found 376.2835.

3,3-diphenyl-N-(1-phenylpropan-2-yl)propan-1-amine (Prenylamine, 58)
NHBoc

TFA (20% viv) (1 equiv.)
DCM 5h
O O NaBH(OAc); (1.4 equiv.)

AcOH (1 equiv.) 58; Prenylamine
DCM, 36h

The compound 54 was synthesized according to Condition A, using 1,1-diphenylethelene and boc-
glycin. The pure compound 54 (0.2 mmol) was first disolved in DCM (2 mL). Then trifluoroacetic acid
(20% V/V) was added dropwise to to solution and continue stirring for 5 h. After completion of the
reaction (monitered with TLC), the solvent was evapored using vaccum. After that, the crude mixture
(product 56) was then used in the next-step without purification. To the solution of 56 in DCM, AcOH
(1 equiv.) followed by NaBH(OAc)s (1.4 equiv.) were added under N, atmosphere. The reaction mixture
was left to stir for 36h and then the reaction mixture was quenched with H,O and NaHCOs. The
aqueous solution was extracted with 5.0 mL DCM for three times. The organic layer was then dried
over Na;SO4 and concentrated in vacuo. The reaction mixture was directly loaded onto a short silica
gel column, followed by gradient elution with EtOAc/Heptane (20% - 50%). Removing the solvent in
vacuo, afforded product prenylamine (58).

1H NMR (400 MHz, CDCl3) & 8.02 (s, 1H), 7.26 (ddd, J = 9.8, 6.7, 3.4 Hz, 3H), 7.22 — 7.07 (m, 10H), 7.04
(d,J = 6.4 Hz, 2H), 3.92 (t, J = 8.0 Hz, 1H), 3.22 —3.13 (m, 1H), 3.10 (dd, J = 13.1, 4.1 Hz, 1H), 2.94—2.71
(m, 2H), 2.55 (dd, J = 12.9, 10.0 Hz, 1H), 2.44 (q, J = 7.9 Hz, 2H), 1.06 (d, J = 6.4 Hz, 3H). 1*C NMR (101
MHz, CDCls) 6 162.5, 162.2, 143.2, 143.2, 136.6, 129.4, 128.9, 127.6, 127.6, 127.1, 126.8, 126.8, 55.7,
48.8, 44.2,40.1,32.1, 16.1. HRMS (ESI) [M+Na]* calcd. 352.2036, found 352.2025.

N,N-dimethyl-3-phenyl-3-(pyridin-2-yl)propan-1-amine (Pheniramine, 59)

NHBoc NH, N7
HCHO (3 equiv.)
TFA (20% viv
(20% ,) HCO,H, 90 °C
NS DCM, 5h Ny > Ny
| Z l ~ overnight | —
55 57 59; Pheniramine

The compound 55 was synthesized according to Condition A, using 2-vinylpyridine and boc-glycin. The
pure compound 55 (0.2 mmol) was first disolved in DCM (2 mL). Then trifluoroacetic acid (20% V/V)
was added dropwise to to solution and continue stirring for 5h. After completion of the reaction
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(monitered with TLC), the solvent was evapored using vaccum. The crude product 57 was then without
further purification was directly used to synthesize pheniramine following previous reported method.*
The analytical data of the compound 59 matched with the reported literature data.*

(8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
cyclopenta[a]phenanthren-3-yl 4-(3-((tert-butoxycarbonyl)amino)propyl)benzoate (60)

0 The compound was synthesized according
to Condition A, using estrone derivative
and boc-glycine.

'H NMR (400 MHz, CDCls) 6 8.10 (d, J = 8.2
Hz, 2H), 7.32 (t, J = 7.9 Hz, 3H), 6.97 (dd, J
=8.4,2.3 Hz, 1H), 6.94 (s, 1H), 4.54 (s, 1H),
3.17 (d, J = 6.4 Hz, 2H), 2.98 — 2.89 (m, 2H),
2.79 — 2.67 (m, 2H), 2.58 — 2.47 (m, 1H),
2.47 - 2.38 (m, 1H), 2.37 — 2.26 (m, 1H), 2.21 = 1.93 (m, 4H), 1.91 — 1.79 (m, 2H), 1.71 — 1.47 (m, 6H),
1.45 (s, 9H), 0.92 (s, 3H).*3C NMR (101 MHz, CDCls) § 202.9, 165.5, 156.1, 149.1, 148.0, 138.2, 137.5, 130.5,
128.7,127.6, 126.6, 121.9, 119.1, 50.6, 48.1, 44.4, 38.2, 36.0, 33.4, 32.5, 31.7, 31.6, 29.7, 29.6, 28.6, 26.5, 25.9,
21.7,14.0. HRMS (ESI) [M+Na]* calcd. 554.2877, found 554.2853.

Methyl 4-(3-((tert-butoxycarbonyl)amino)-1-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-
2-yl)propyl)benzoate (61)

o The compound was synthesized according to Condition A, using

/u\ k bexarotene methyl ester and boc-glycine.
O

1H NMR (400 MHz, CDCls) & 7.99 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.3

Hz, 1H), 7.22 (s, 1H), 7.00 (s, 1H), 4.50 (s, 1H), 4.15 (s, 1H), 3.11 (d, J

= 6.1 Hz, 1H), 2.23 (d, J = 6.8 Hz, 1H), 2.16 (s, 1H), 1.66 (s, 3H), 1.42

‘O O (s, 5H), 1.29 (s, 1H), 1.25 (s, 3H), 1.23 (s, 1H). 3C NMR (101 MHz,
OH  (¢pcly) 6 171.5, 156.0, 150.6, 143.0, 142.7, 138.01, 133.2, 130.5,

o 128.7, 128.5, 127.6, 124.6, 79.4, 36.3, 35.6, 35.3, 34.2, 33.9, 32.9,

32.2,32.1,32.0,31.8, 28.5, 26.6, 26.5, 23.0, 19.6. HRMS (ESI) [M+H]*
calcd. 502.2928, found 502.2914. HRMS (ESI) [M+Na]* calcd. 502.2928, found 502.2923.

HN

Isopropyl 2-(4-(3-((tert-butoxycarbonyl)amino)-1-(4-chlorophenyl)propyl)phenoxy)-2-
methylpropanoate (62)

cl The compound was synthesized according to
Condition A, using protected fenofibrate and boc-

O glycine.
H NMR (400 MHz, CDCls) & 7.23 (d, J = 8.4 Hz, 2H),
7.12 (d, J = 8.5 Hz, 2H), 7.04 (d, J = 8.6 Hz, 2H), 6.76
j\ O O (d, J = 8.6 Hz, 2H), 5.05 (hept, J = 6.3 Hz, 1H), 4.47 (s,
OJLN °><froj/ 1H), 3.86 (t, J = 7.8 Hz, 1H), 3.03 (d, J = 6.5 Hz, 2H),
o 2.16 (dd, J = 14.5, 7.5 Hz, 2H), 1.42 (s, 9H), 1.19 (d, J =
6.3 Hz, 6H). *C NMR (101 MHz, CDCls) 6 173.8, 156.0,

154.3, 143.2, 137.3, 132.1, 129.2, 128.8, 128.4, 119.3, 79.3, 69.0, 47.5, 39.4, 36.0, 28.5, 25.5, 25.5,
21.7. HRMS (ESI) [M+Na]* calcd. 350.1129, found 350.1122.
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(8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
cyclopenta[a]phenanthren-3-yl 4-(5-((tert-butoxycarbonyl)amino)pentyl)benzoate (63)

The compound was synthesized
according to Condition A, using
estrone derivative and 4-
benzamidobutanoic acid.

4 NMR (400 MHz, CDCls) & 8.09 (d, J
= 8.2 Hz, 2H), 7.31 (dd, J = 14.1, 8.3
Hz, 3H), 7.02 — 6.87 (m, 2H), 4.49 (s,
1H), 3.18 — 3.02 (m, 2H), 3.00 — 2.87
(m, 2H), 2.70 (t, J = 7.6 Hz, 2H), 2.51 (dd, J = 18.8, 8.6 Hz, 1H), 2.47 — 2.38 (m, 1H), 2.37 — 2.25 (m, 1H),
2.21 — 1.92 (m, 4H), 1.76 — 1.47 (m, 12H), 1.44 (s, 9H), 0.91 (d, J = 8.5 Hz, 3H). 3C NMR (101 MHz,
CDCls) 6 202.9, 165.6, 156.1, 149.1, 148.9, 138.2, 137.5, 130.4, 128.7,127.4, 126.6, 121.9, 119.1, 50.6,
48.1, 44.4, 40.6, 38.2, 36.1, 36.0, 35.6, 31.7, 30.9, 30.1, 29.6, 28.6, 26.5, 26.5, 25.9, 21.7, 14.0. HRMS
(ESI) [M+Na]* calcd. 582.3190, found 582.3190.

4-(13-benzamido-1-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)tridecyl)benzoic acid
(64)

The compound was synthesized according to Condition A, using
bexarotene methyl ester and 12-benzamidododecanoic acid acid.

1H NMR (400 MHz, CDCls) & 7.98 (d, J = 8.3 Hz, 2H), 7.81 — 7.69 (m,
(r, 2H), 7.52 — 7.44 (m, 1H), 7.44 — 7.37 (m, 2H), 7.31 — 7.21 (m, 3H),

6.99 (s, 1H), 6.14 (s, 1H), 4.04 (t, J = 7.5 Hz, 1H), 3.50 — 3.39 (m, 2H),

‘O O o. 215(s 3H),1.98 (dt,J=22.0,13.0 Hz, 2H), 1.69 ~ 1.55 (m, 6H), 1.41
N —1.16 (m, 30H). 13C NMR (101 MHz, CDCls) & 171.0, 167.8, 151.8,

o] 142.7,142.4, 140.0, 138.9, 135.0, 133.3, 131.5, 130.3, 128.7, 128.6,

128.5,127.1, 127.0, 125.2, 124.6, 119.9, 47.4, 40.3, 36.3, 35.4, 34.2, 33.9, 32.2, 32.1, 32.0, 31.9, 31.0,

29.8, 29.7, 29.7, 29.6, 29.5, 29.5, 28.0, 27.1, 19.6. HRMS (ESI) [M+Na]* calcd. 646.4231, found
646.4231.

N-(5,5-diphenylpentyl)nicotinamide (65)

The compound was synthesized according to Condition A, using
O 1,1-diphenylethylene and picamilon.

'H NMR (400 MHz, CDCl3) & 8.88 (s, 1H), 8.66 (d, J = 3.4 Hz, 1H),

o) 8.01(d,/=7.9Hz, 1H),7.31(dd, J=7.7, 49 Hz, 1H), 7.28 — 7.19

0 (m, 8H), 7.18 = 7.12 (m, 2H), 6.37 (s, 1H), 3.88 (t, / = 7.8 Hz, 1H),

3.39(dd, J=13.1, 6.9 Hz, 2H), 2.08 (dd, J = 15.5, 7.8 Hz, 2H), 1.71

—1.56 (m, 2H), 1.42 — 1.25 (m, 2H). 3C NMR (101 MHz, CDCl5) 6§ 165.7, 152.1, 147.9, 145.0, 135.1,

130.6, 128.6, 127.9, 126.3, 123.5, 51.3, 40.0, 35.2, 29.5, 25.4. HRMS (ESI) [M+H]* calcd. 345.1961,
found 345.1949.

N

7
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Tert-butyl (2-(4-chlorophenyl)-5,5-diphenylpentyl)carbamate (Baclofen, 66)

The compound was synthesized according to Condition A, using 1,1-

0) 0]
>r \f diphenylethylene and 4-((tert-butoxycarbonyl)amino)-3-(4-
NH chlorophenyl)butanoic acid.
O 'H NMR (400 MHz, CDCls) & 7.27-7.20 (m, 6H), 6 7.16-7.10 (m, 6H),
O 7.02 (d, J=8.3 Hz, 2H), 6 4.29 (br, 1H), 6 3.80 (t, /= 7.8 Hz, 1H), § 3.40-
Cl O 3.32 (m, 1H), § (ddd, J = 13.7, 8.9, 5.1 Hz, 1H), § 2.79-2.70 (m, 1H), &

2.03-1.74 (m, 2H), 6 1.66-1.58 (m, 2H), 6§ 1.37 (s, 9H). 3C NMR (101
MHz, CDCls) 6 155.8, 144.9, 144.4, 132.4, 129.2, 128.8, 128.4, 127.8, 127.7, 126.2, 126.2, 79.3, 51.5,
46.2, 45.8, 33.3, 31.8, 28.3. HRMS (ESI) [M+H]* calcd. 472.2014, found 472.1998.

Tert-butyl ((1-(3,3-diphenylpropyl)cyclohexyl)methyl)carbamate (from 67)

The compound was synthesized according to Condition A, using 1,1-
. H diphenylethylene and boc-protected Gabapentin.

\n,o\|< IH NMR (400 MHz, CDCls) § 7.30 — 7.20 (m, 8H), 7.18 — 7.12 (m, 2H), 4.25 (s,
O 1H), 3.78 (t, J = 7.7 Hz, 1H), 3.02 (d, J = 6.3 Hz, 2H), 2.02 — 1.90 (m, 2H), 1.43
(s, 11H), 1.31 (d, J = 6.8 Hz, 4H), 1.25 — 1.12 (m, 6H). 13C NMR (101 MHz,
O O CDCl;) § 156.3, 145.2, 128.6, 127.9, 126.3, 79.0, 52.3, 46.8, 36.3, 35.4, 33.6,
29.1, 28.6, 26.5, 26.3, 21.9, 21.5. HRMS (ESI) [M+H]* calcd. 408.2897, found
408.2889.

Tert-butyl (E)-(6,6-diphenylhex-1-en-1-yl)carbamate (68a)

using 1,1-diphenylethylene and 2-((tert-

i The compound was synthesized according to Condition A,
butoxycarbonyl)amino)-2-cyclopropylacetic acid.

H
B N\n’o\|< H NMR (400 MHz, CDCl3) § 7.31 — 7.20 (m, 8H), 7.19 — 7.12
o) (m, 2H), 6.38 (t, J = 9.6 Hz, 1H), 6.03 (d, J = 9.3 Hz, 1H), 4.51 (d,
J=7.6 Hz, 1H), 3.88 (t, J = 7.8 Hz, 1H), 2.06 (dd, J = 15.6, 7.8
Hz, 2H), 1.93 (qd, J = 7.3, 1.4 Hz, 2H), 1.47 (s, 9H), 1.41 (t, J = 5.0 Hz, 1H), 1.39 — 1.30 (m, 2H). 3C NMR
(101 MHz, CDCls) & 152.9, 145.2, 128.6, 128.0, 126.3, 122.4, 107.9, 51.4, 35.3, 28.6, 28.4, 28.0, 25.5.
HRMS (ESI) [M+Na]* calcd. 374.2090, found 374.2082.

W

tert-butyl (2)-(6,6-diphenylhex-1-en-1-yl)carbamate (68b)

The compound was synthesized according to Condition A, using
O 1,1-diphenylethylene and 2-((tert-butoxycarbonyl)amino)-2-
cyclopropylacetic acid.

A H NMR (400 MHz, CDCl3) 6 7.30 — 7.18 (m, 8H), 7.18 — 7.11 (m,

0 o 2H), 6.40 (t, J = 11.8 Hz, 1H), 6.03 (d, J = 8.8 Hz, 1H), 4.94 — 4.68

j< (m, 1H), 3.86 (t, J = 7.8 Hz, 1H), 2.02 (tt, / = 10.0, 7.5 Hz, 4H), 1.45

(s, 9H), 1.37 — 1.24 (m, 2H). 3C NMR (101 MHz, CDCls) § 145.3,

128.5, 128.0, 126.2, 123.9, 109.6, 51.4, 35.3, 29.8, 28.7, 28.4. HRMS (ESI) [M+Na]* calcd. 374.2090,
found 374.2082.
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8. Copies of the NMR spectra
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12-(Benzoylamino)dodecanoic acid
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Tert-butyl (3,3-bis(4-fluorophenyl)propyl)carbamate (from 4)
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Tert-butyl (3-(2-chlorophenyl)propyl)carbamate (from 12)
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Tert-butyl (3-mesitylpropyl)carbamate (from 13)
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Tert-butyl (2-phenyl-2-(phenylamino)ethyl)carbamate (from 26)
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Tert-butyl (3-(4-methylthiazol-5-yl)propyl)carbamate (from 30)
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