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1. General Information

All chemicals were obtained from commercial sources and were used as received
unless otherwise noted. All the reactions were carried out under nitrogen atmosphere
using standard Schlenk technique. The *H NMR spectra were recorded on a 400 MHz
or 600 MHz NMR spectrometer. The 3C NMR spectra were recorded at 100 MHz or
150 MHz. The F NMR spectra were recorded at 376 or 565 MHz. Chemical shifts
were expressed in parts per million (8) downfield from the internal standard
tetramethylsilane, and were reported as s (singlet), d (doublet), t (triplet), dd (doublet
of doublet), dt (doublet of triplet), m (multiplet), brs (broad singlet), etc. The residual
solvent signals were used as references and the chemical shifts were converted to the
TMS scale (CDCls: 6 H=7.26 ppm, 6 C =77.16 ppm). The coupling constants J were
given in Hz. High resolution mass spectra were obtained on an Agilent Q-TOF 6540
spectrometer and model Orbitrap Explories MX. Column chromatography was
performed on silica gel (200-300 mesh). Reactions were heated by metal sand bath
(WATTCAS, LAB-500).

Unless otherwise noted, all other compounds have been reported in the literature

or are commercially available.
2. General Procedure: Synthesis of Substrates

The substrates (1f-1q)%, (1d, 1e, 1s-1u)? and (1aa-1af)® were prepared according to

the literature.
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Unless otherwise mentioned in the following specific substrates, the general

procedure is: to a 100 mL dried Schlenk flask with a stir bar was added o,p

unsaturated aldehydes A (1.0 equivalent, 3 mmol), (triphenylphosphoranylidene)

acetaldehyde B (1.2 equivalents, 3.6 mmol) and dry toluene (20 mL) under N

atmosphere. The reaction mixture was stirred at 90<C for 24 hours. Upon completion,

cool down the reaction mixture down to room temperature. After which the reaction

mixture was filtered through a plug of silica eluting, and then the filtrate was

concentrated under reduced pressure and the resulting crude material was purified by

flash column chromatography to afford the product C.
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procedure is: to a 250 mL dried round-bottom flask with a stir bar was added (1,3-
dioxolan-2-yl)methyl-triphenylphosphonium bromide E (2.5 equivalents, 7.5 mmol,
3.23 g), lithium methoxide (2.6 equivalents, 7.8 mmol, 296.4 mg) and anhydrous
tetrahydrofuran (THF) (60 mL) at room temperature. The suspension was heated to
reflux stirred for 30 minutes, changing color from off-white to light orange/pink. The
compound D (1.0 equivalent, 3.0 mmol) in 20 mL of dry THF solution was added
dropwise over 30 - 60 min. The reaction mixture was refluxed for 24 h. The reaction
suspension was then cooled to room temperature, at which point 10% aqueous
hydrochloric acid (HCI) was added. Stirring was continued for 1 hour in order to
hydrolyze the intermediate acetals (mixture of E- and Z-stereoisomers) to the all-trans
configuration. The organic layer was extracted with CH2Cl> (30 mL x 3) and the
combined fractions were washed with water, sat. aqueous sodium bicarbonate solution
and brine, and then dried over Na>SOs. Solvent was removed by rotary evaporation
and the product was purified by silica gel column chromatography to afford the

product F.

General Procedure C?

X

R—- + )J\ ~ R
= EtOH, 40 °C, 10h =

G H |

Unless otherwise mentioned in the following specific substrates, the general
procedure is: to a 50 mL dried Schlenk flask with a stir bar was gradually added
olefine aldehyde G (2.0 mmol), acetone H (2.0 mL), EtOH (10.0 mL) and 1 mL
NaOH aqueous (6 mol/L) at room temperature. The mixture was then allowed to
warm to 40 °C and stirred for 10 h, and monitored by TLC until full conversion to the
product was observed. The mixture was concentrated to remove the redundant acetone
and extracted with ethyl acetate. The organic extracts were combined, concentrated
and the residue was purified by silica gel column chromatography to afford the

product I.

Q/WO (2E,4E)-5-phenylpenta-2,4-dienal (1d). (According to the

1d general procedure B). Eluent: PE/EA = 20:1, yellow oil (435 mg,
92%). *H NMR (400 MHz, CDCl3) § 9.63 (dd, J = 7.9, 0.9 Hz, 1H), 7.56 — 7.48 (m,

s4



2H), 7.43 — 7.33 (m, 3H), 7.32 — 7.24 (m, 1H), 7.08 — 6.97 (M, 2H), 6.34 — 6.23 (m,

1H). The analytical data are consistent with those reported in the literature.?

/@/\/\/\3 (2E,4E)-5-(4-methoxyphenyl)penta-2,4-dienal (1e).
~
o

1e (According to the general procedure B). Eluent: PE/EA =
20:1, light yellow solid (504 mg, 89%, m.p. 73 — 74 °C). *H NMR (400 MHz, CDCls)
§9.59 (d, J = 8.0 Hz, 1H), 7.48 — 7.42 (m, 2H), 7.29 — 7.20 (m, 1H), 6.97 (d, J = 15.5
Hz, 1H), 6.93 — 6.83 (m, 3H), 6.28 — 6.17 (m, 1H), 3.84 (s, 3H). The analytical data

are consistent with those reported in the literature.*

NN (2E,4E)-5-(p-tolyl)penta-2,4-dienal (1f). (According to the
/©/\/\/\ general procedure A). Eluent: PE/EA = 10:1, yellow solid
! (109 mg, 21%, m.p. 97 — 99 °C). *H NMR (400 MHz, CDCl5)

§9.64 (d, J = 8.0 Hz, 1H), 7.43 (d, J = 8.2 Hz, 2H), 7.34 — 7.28 (m, 1H), 7.22 (d, J =
7.9 Hz, 2H), 7.07 — 6.97 (m, 2H), 6.28 (dd, J = 15.2, 8.0 Hz, 1H), 2.40 (s, 3H). The

analytical data are consistent with those reported in the literature.*

/@Wo (2E,4E)-5-(4-(trifluoromethyl)phenyl)penta-2,4-dienal (1g).
F3C

: 1g (According to the general procedure A). Eluent: PE/EA =
15:1, yellow semi-solid (260 mg, 38%). 'H NMR (400 MHz, CDCl3) § 9.64 (d, J =
7.9 Hz, 1H), 7.66 — 7.56 (m, 4H), 7.32 — 7.23 (m, 1H), 7.12 — 6.98 (m, 2H), 6.32 (dd,
J =15.2, 7.9 Hz, 1H). The analytical data are consistent with those reported in the

literature.*

/Q/Wo (2E,4E)-5-(4-fluorophenyl)penta-2,4-dienal (1h). (According
F

1h to the general procedure A). Eluent: PE/EA = 15:1, yellow
solid (212 mg, 40%, m.p. 81 — 82 °C). *H NMR (400 MHz, CDCls) § 9.63 (d, J = 8.0
Hz, 1H), 7.55 — 7.45 (m, 2H), 7.32 — 7.21 (m, 1H), 7.09 (t, J = 8.5 Hz, 2H), 7.03 —
6.88 (m, 2H), 6.28 (dd, J = 15.2, 8.0 Hz, 1H). The analytical data are consistent with
those reported in the literature.*
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NN, (2E4E)-5-(4-chlorophenyl)penta-2,4-dienal (11).
C|/©/\_/\/\ (According to the general procedure A). Eluent: PE/EA =
" 10:1, yellow solid (213 mg, 37%, m.p. 136 — 138 °C). 'H
NMR (400 MHz, CDCls) 8 9.60 (d, J = 7.9 Hz, 1H), 7.44 — 7.37 (m, 2H), 7.36 — 7.30
(m, 2H), 7.25 — 7.19 (m, 1H), 6.97 — 6.92 (m, 2H), 6.26 (dd, J = 15.2, 7.9 Hz, 1H).

The analytical data are consistent with those reported in the literature.*

F3c\©/wo (2E,4E)-5-(3-(trifluoromethyl)phenyl)penta-2,4-dienal (1j).
_ (According to the general procedure A). Eluent: PE/EA =

! 15:1, yellow oil (224 mg, 33%). 'H NMR (400 MHz,
CDCl3) § 9.65 (d, J = 8.0 Hz, 1H), 7.74 (s, 1H), 7.68 (d, J = 7.7 Hz, 1H), 7.60 (d, J =
7.8 Hz, 1H), 7.52 (t, J = 7.8 Hz, 1H), 7.28 (ddd, J = 15.2, 8.8, 1.4 Hz, 1H), 7.12 —
6.99 (m, 2H), 6.33 (dd, J = 15.2, 7.9 Hz, 1H). 3C NMR (100 MHz, CDCl3) & 193.6,
151.1, 140.4, 136.4, 132.8, 131.6 (q, J = 32.2 Hz, 1C), 130.6, 129.6, 128.0, 126.1 (q, J
= 3.7 Hz, 1C), 124.2 (g, J = 3.8 Hz, 1C), 123.9 (g, J = 270.8 Hz, 1C). 19F NMR (376
MHz, CDClsz) & -62.87. HRMS (ESI-TOF) m/z: [M + H]* Calcd for CioHioFsO*

227.0678, Found: 227.0678.

D T e (2E,4E)-5-(2-methoxyphenyl)penta-2,4-dienal (1Kk).
W (According to the general procedure B). Eluent: PE/EA = 15:1,
h yellow viscous oil (469 mg, 83%). *H NMR (400 MHz, CDCls)

§9.58 (d, J = 8.0 Hz, 1H), 7.52 (dd, J = 7.7, 1.8 Hz, 1H), 7.40 — 7.22 (m, 3H), 7.08 —
7.00 (m, 1H), 6.99 — 6.93 (m, 1H), 6.92 — 6.88 (m, 1H), 6.23 (dd, J = 15.1, 8.0 Hz,
1H), 3.88 (s, 3H). The analytical data are consistent with those reported in the

literature.®

@WO (2E,4E)-5-(2-chlorophenyl)penta-2,4-dienal (1l). (According to
ol the general procedure A). Eluent: PE/EA = 10:1, white solid

" (202 mg, 35%, m.p. 86 — 88 °C). *H NMR (400 MHz, CDCls) §

9.55 (d, J = 7.9 Hz, 1H), 7.59 — 7.54 (m, 1H), 7.38 — 7.28 (m, 2H), 7.24 — 7.15 (m,
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3H), 6.94 — 6.85 (m, 1H), 6.20 (dd, J = 15.3, 8.0 Hz, 1H). *C NMR (100 MHz,
CDCls) & 193.65, 151.7, 137.9, 134.5, 133.7, 132.6, 130.6, 130.3, 1285, 127.25,
127.1. HRMS (ESI-TOF) m/z: [M + H]* Calcd for CyH1CIO* 193.0415, Found:
193.0414.

@Wo (2E,4E)-5-(2-bromophenyl)penta-2,4-dienal (1m). (According to
Br the general procedure A). Eluent: PE/EA = 10:1, white solid

" (140 mg, 20%, m.p. 82 — 83.5 °C). 'H NMR (400 MHz, CDCls)

§9.65 (d, J = 7.9 Hz, 1H), 7.68 — 7.58 (M, 2H), 7.41 (d, J = 15.5 Hz, 1H), 7.38 — 7.28
(m, 2H), 7.23 — 7.16 (m, 1H), 7.01 — 6.91 (M, 1H), 6.35 — 6.25 (M, 1H). *.C NMR
(100 MHz, CDCl3) 6 193.65, 151.6, 140.5, 135.4, 133.6, 132.6, 130.8, 128.7, 127.9,
127.3, 125.1. HRMS (ESI-TOF) m/z: [M + H]* Calcd for CiiH10BrO* 236.9910,

Found: 236.9908.

C,/Wo (2E,4E)-5-(furan-2-yl)penta-2,4-dienal (1n). (According to the
(0]
1n general procedure A). Eluent: PE/EA = 20:1, brown solid (202

mg, 45%, m.p. 86 — 89 °C). H NMR (400 MHz, CDCl3) § 9.58 (d, J = 8.0 Hz, 1H),
7.47 (d, J = 1.8 Hz, 1H), 7.18 (dd, J = 15.1, 11.0 Hz, 1H), 6.88 (dd, J = 15.3, 11.0 Hz,
1H), 6.76 (d, J = 15.4 Hz, 1H), 6.53 (d, J = 3.4 Hz, 1H), 6.46 (dd, J = 3.4, 1.8 Hz, 1H),
6.24 (dd, J = 15.1, 8.0 Hz, 1H). The analytical data are consistent with those reported

in the literature.®

)\M (E)-5,5-diphenylpenta-2,4-dienal (10). (According to the general
X
Ph

~0  procedure A). Eluent: PE/EA = 20:1, brown viscous oil (170 mg,

1

° 24%). 'H NMR (400 MHz, CDCls3) § 9.55 (d, J = 8.0 Hz, 1H),
7.57 —7.52 (m, 3H), 7.46 — 7.40 (m, 5H), 7.36 — 7.28 (m, 3H), 7.03 (d, J = 11.4 Hz,
1H), 6.45 — 6.36 (m, 1H). The analytical data are consistent with those reported in the

literature.”
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)CEM (2E,4Z)-6,6,6-trifluoro-5-phenylhexa-2,4-dienal (1p).
NP

Fh 0 (According to the general procedure A). Eluent: PE/EA = 100:3,

1
P yellow oil (435 mg, 64%). 'H NMR (400 MHz, CDCl3) § 9.50 (d,

J=7.7Hz, 1H), 7.51 — 7.43 (m, 3H), 7.35 — 7.29 (m, 2H), 7.09 — 6.95 (m, 2H), 6.45 —
6.36 (M, 1H). 3C NMR (100 MHz, CDCls) & 193.0, 144.6, 139.0 (q, J = 30.3 Hz, 1C),
137.0, 130.8, 130.3 (q, J = 5.9 Hz, 1C), 129.8, 129.75, 128.9, 123.0 (q, J = 272.0 Hz,
1C). °F NMR (376 MHz, CDCls) § -65.88. HRMS (ESI-TOF) m/z: [M + H]* Calcd
for C12H10F30* 227.0678, Found: 227.0678.

O/MO (2E,4E,6E)-7-phenylhepta-2,4,6-trienal (1r). (According to the
general procedure B). Eluent: PE/EA = 15:1, dark yellow solid
" (471 mg, 85%, m.p. 108 — 111 °C). 'H NMR (400 MHz, CDCl3) &

9.59 (d, J = 8.0 Hz, 1H), 7.49 — 7.42 (m, 2H), 7.39 — 7.27 (m, 3H), 7.18 (dd, J = 15.2,
11.2 Hz, 1H), 6.95 — 6.77 (m, 3H), 6.61 — 6.51 (m, 1H), 6.19 (dd, J = 15.2, 7.9 Hz,

1H). The analytical data are consistent with those reported in the literature.?

A o (2E,4E,6E,8E)-9-phenylnona-2,4,6,8-tetraenal (1s). (According to
W the general procedure B). Eluent: PE/EA = 10:1, yellow solid (570
b mg, 90%, m.p. 125 — 128 °C). *H NMR (400 MHz, CDCl3) § 9.57
(d, J = 7.9 Hz, 1H), 7.47 — 7.40 (m, 2H), 7.37 — 7.31 (m, 2H), 7.29 — 7.24 (m, 1H),
7.15 (dd, J = 15.1, 11.3 Hz, 1H), 6.89 (dd, J = 15.4, 10.8 Hz, 1H), 6.80 — 6.60 (m, 3H),
6.47 (dt, J = 14.7, 11.5 Hz, 2H), 6.17 (dd, J = 15.1, 7.9 Hz, 1H). The analytical data

are consistent with those reported in the literature.?

©/N§O (2E,4E,6E,8E,10E)-11-phenylundeca-2,4,6,8,10-pentaenal  (1t).
(According to the general procedure B). Eluent: PE/EA = 10:1,
! yellow solid (355 mg, 50%, m.p. 157 — 160 °C). *H NMR (400

MHz, CDCl3) § 9.57 (d, J = 8.0 Hz, 1H), 7.45 — 7.39 (m, 2H), 7.36 — 7.29 (m, 2H),
7.27—7.22 (m, 1H), 7.15 (dd, J = 15.1, 11.3 Hz, 1H), 6.88 (dd, J = 15.5, 10.8 Hz, 1H),
6.74 (dd, J = 14.7, 11.1 Hz, 1H), 6.65 (d, J = 15.5 Hz, 1H), 6.62 — 6.35 (m, 5H), 6.16
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(dd, J=15.1, 8.0 Hz, 1H). The analytical data are consistent with those reported in the

literature.?

N (3E,5E)-6-phenylhexa-3,5-dien-2-one (1aa). (According to the
o

general procedure C). Yellow solid (248 mg, 72%, m.p. 62 — 64

e °C). 'H NMR (400 MHz, CDCl3) & 7.51 — 7.45 (m, 2H), 7.40 —

7.28 (m, 4H), 6.99 — 6.84 (m, 2H), 6.26 (d, J = 15.5 Hz, 1H), 2.32 (s, 3H). The

analytical data are consistent with those reported in the literature.®

N (3E,5E)-6-(4-(trifluoromethyl)phenyl)hexa-3,5-dien-2-one
F3C/©M ’ (1ab). (According to the general procedure C). Eluent: PE/EA

- = 20:1, light yellow solid (185 mg, 39%, m.p. 55 — 57 °C). ™H
NMR (400 MHz, CDCls) § 7.66 — 7.54 (m, 4H), 7.34 — 7.25 (m, 1H), 7.01 — 6.91 (m,

2H), 6.32 (d, J = 15.5 Hz, 1H), 2.34 (s, 3H). The analytical data are consistent with

those reported in the literature.®

/@/M (3E,5E)-6-(4-fluorophenyl)hexa-3,5-dien-2-one (1ac).

(6]

- (According to the general procedure C). Eluent: PE/EA = 20:1,
e yellow oil (214 mg, 56%). *H NMR (400 MHz, CDCls) & 7.49

—7.42 (m, 2H), 7.32 — 7.22 (m, 1H), 7.10 — 7.02 (m, 2H), 6.91 (d, J = 15.6 Hz, 1H),

6.85 — 6.74 (m, 1H), 6.25 (d, J = 15.5 Hz, 1H), 2.32 (s, 3H). The analytical data are

consistent with those reported in the literature.®

Wo (3E,5E)-6-(4-chlorophenyl)hexa-3,5-dien-2-one (1ad).
ol (According to the general procedure C). Eluent: PE/EA =

e 10:1, yellow solid (120 mg, 29%, m.p. 80 — 81 °C). 'H NMR
(400 MHz, CDCls) & 7.43 — 7.38 (m, 2H), 7.36 — 7.31 (m, 2H), 7.31 — 7.23 (m, 1H),

6.95 — 6.79 (m, 2H), 6.27 (d, J = 15.5 Hz, 1H), 2.33 (s, 3H). The analytical data are

consistent with those reported in the literature.®
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WO (3E,5E)-6-(4-bromophenyl)hexa-3,5-dien-2-one (1ae).
o (According to the general procedure C). Eluent: PE/EA =

e 10:1, yellow solid (161 mg, 32%, m.p. 104 — 105 °C). 'H
NMR (400 MHz, CDCl3) & 7.53 — 7.47 (m, 2H), 7.37 — 7.32 (m, 2H), 7.31 — 7.23 (m,
1H), 6.93 — 6.81 (m, 2H), 6.28 (d, J = 15.5 Hz, 1H), 2.33 (s, 3H). The analytical data

are consistent with those reported in the literature. The analytical data are consistent

with those reported in the literature.®

PN (3E,5E)-6-(4-methoxyphenyl)hexa-3,5-dien-2-one (1af).
o
~o (According to the general procedure C). Yellow solid (325
1af
mg, 80%, m.p. 101 — 103 °C). *H NMR (400 MHz, CDCls)
8 7.46 — 7.40 (m, 2H), 7.33 — 7.24 (m, 1H), 6.92 — 6.87 (m, 3H), 6.81 — 6.73 (m, 1H),

6.22 (d, J = 15.5 Hz, 1H), 3.84 (s, 3H), 2.31 (s, 3H). The analytical data are consistent

with those reported in the literature.®

3. Experimental Section
(1) Optimization of the reaction conditions.

Table S1: Screening of various additives for optimizing the reaction conditions of

synthesis of 3aa.?

RuCl,(cod)
additives R WS _Ph
WC - RN Solvent, 120 °C, 1h H
1a 2a 3aa
Entry Cat. (10 mol%) Additive Solvent Yield® of
3aa (%)
1 RuCl(cod) Cs2C0O3 (1.0 equiv) iPrOH 32
2 RuClx(cod) Cs2COs3 (0.5 equiv) iPrOH 48
3 RuCly(cod) Cs2CO03 (0.2 equiv) iPrOH 59
4 RuCly(cod) Cs2CO3 (0.1 equiv) iPrOH 23
5 RuClx(cod) Na.CO3 (1.0 equiv) iPrOH 57
6 RuCly(cod) Na;COs3 (0.5 equiv) iPrOH 38
7 RuClx(cod) Na,COs (0.2 equiv) iPrOH 37
8 RuCly(cod) K2COs (1.5 equiv) iPrOH 40
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9 RuClx(cod) K2CO3 (1.0 equiv) iPrOH 21
10 RuClx(cod) Ag2CO3 (1.0 equiv) iPrOH 11
11 RuClx(cod) CH3ONa (1.0 equiv)  iPrOH 39
12 RuClx(cod) HCOONa (1.0 equiv) iPrOH 59
13 RuClx(cod) KOH (1.0 equiv) iPrOH 52
14 RuClx(cod) KOH (0.5 equiv) iPrOH 61

8Reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), RuClx(cod) (10 mol%), solvent (1.0 mL),
120 °C,11 h. bisolated yields.

Table S2: Screening of ligands for optimizing the reaction conditions of synthesis

of 3aa.?
RuCly(cod)
WMO + HN—Ph Ligand, additive \/\/\/\N/Ph
Solvent, 120 °C, 11 h H
1a 2a 3aa
Entry Cat. (xmol%)  Ligand Additive Solvent Yield? of
3aa (%)
1° RuCly(cod) L1 (20 mol%) HCOONa (1.0 equiv) iPrOH trace
2b RuCl(cod) L2 (20 mol%) Cs,COs (0.2 equiv) iPrOH 71
3P RuCly(cod) L2 (20 mol%) HCOONa (1.0 equiv) iPrOH 95
4P RuClz(cod) L2 (20 mol%)  NaxCOs (1.0 equiv) iPrOH 65
5P RuCly(cod) L2 (20 mol%) KOH (0.5 equiv) iPrOH 38
6° RuCly(cod) L2 (20 mol%) HCOONa (1.0 equiv) iPrOH 92
7° RuClz(cod) L2 (10 mol%) HCOONa (1.0 equiv) iPrOH 80
8¢ RuCly(cod) L2 (20 mol%) HCOONa (0.5 equiv) iPrOH 55
ge RuClz(cod) L2 (20 mol%) HCOONa (1.5 equiv) iPrOH 67
10¢e RuCly(cod) L2 (20 mol%) HCOONa (1.0 equiv) iPrOH 85
11¢f RuClz(cod) L2 (20 mol%) HCOONa (1.0 equiv) iPrOH 50
12¢ RuCly(cod) L2 (20 mol%) HCOONa (1.0 equiv) H20 n.d.
134 RuClx(cod) L2(20 mol%) HCOONa (1.0 equiv) iPrOH 61
14 L. (20 mol%) HCOONa (1.0 equiv) iPrOH n.d.
15° RuCl(cod) L2(20 mol%)  --- iPrOH trace
16° RuCl(cod) L3(20 mol%)  Cs2COs3 (0.2 equiv) iPrOH n.r.
17° RuClx(cod) L4(20 mol%)  Cs2COs (0.2 equiv) iPrOH n.r.
18° RuCl(cod) Ls(20 mol%)  Cs2COs3 (0.2 equiv) iPrOH n.r.
190 RuClx(cod) L6 (20 mol%)  Cs2COs (0.2 equiv) iPrOH trace
200 RuCl(cod) Na,COs (1.0 equiv)  CzHsOH 46
21° RuCly(cod) Na,COs (1.0 equiv) DCM/ trace
iPrOH (1:1)
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22b RuCly(cod) Na;COs (1.0 equiv)  CH3CN/ trace

e 7
saelNege

L1

OH QMQ 7N\
siie ~

L4

L6

aReaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), solvent (1.0 mL), 120 °C,11 h. "RuClx(cod)
(10 mol%). °RuCly(cod) (5 mol%). ‘RuClx(cod) (2 mol%). ¢1a (0.1 mmol), 2a (0.12 mmol). fla
(0.15 mmol), 2a (0.1 mmol). %isolated yields. n.d. = not detected, n.r. = no reaction.

Table S3: Screening of other conditions for optimizing the reaction conditions of

synthesis of 3aa.?

RuCly(cod)

SN ¢ HN—Ph ,-Fp)zi,HTi?;,Nf(h) \/\/\/\H/F’h
1a 2a 3aa
Entry Ligand (x mol%o) T (°C) t(h) Yield® of 3aa

(%)
1 PCys (20 mol%) 90 11 39
2 PCys (20 mol%) 100 11 66
3 PCys (20 mol%) 110 11 81
4 PCys (20 mol%) 120 9 80
5 PCys (20 mol%) 120 11 95
6 PCys (20 mol%) 120 13 91
7 PCys (20 mol%) 120 15 85
8 PCys (10 mol%) 120 11 65
9 PCys (30 mol%) 120 11 93
10 PCys (50 mol%) 120 11 73

4Reaction conditions: 1a (0.1 mmol), 2a (0.15 mmol), RuCly(cod) (10 mol%), HCOONa (0.1
mmol), solvent (1.0 mL). Pisolated yields.

(2) General procedures for the synthesis of products 3.
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RuCl,(cod) (5 mol%)

R? HCOONa (1.0 equiv) R?
' PCys3 (20 mol%) , R3
AN + H,N—R3 > -
1 S 2 R! N
R N;\o 120 °C, 11 h, iPrOH N;\H
1 2 3

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOONa (1.0 equivalent,
0.1 mmol, 6.8 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a reaction
tube, and then to which were added 1 (1.0 equivalent, 0.1 mmol), 2 (1.5 equivalents,
0.15 mmol) and dry iPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was
stirred at 120 <€ heated by metal sand bath for 11 h. After the solvent was removed
under reduced pressure, the residue was purified by flash-column chromatography to

afford 3 (3aa — 3va).
(3) Synthesis of product 3aaa.

A mixture of RuCly(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOOH (4.0 equivalent,
0.4 mmol, 18.4 mg), PCyz (20 mol%, 0.02 mmol, 5.6 mg) were charged into a
reaction tube, and then to which were added 1laa (1.0 equivalent, 0.1 mmol), 2a (1.5
equivalents, 0.15 mmol) and dry iPrOH (1.0 mL) under N2 atmosphere. The reaction
mixture was stirred at 120 € heated by metal sand bath for 11 h. After the solvent
was removed under reduced pressure, the residue was purified by flash-column

chromatography to afford 3aaa.

(4) General procedures for the synthesis of products 4.

RuCl,(cod) (5 mol%)
' HCOONa (2.0 equiv) |

S PCys (20 mol%) '
RMO RMOH

120 °C,15 h, iPrOH

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOONa (2.0 equivalents,
0.2 mmol, 13.6 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a
reaction tube, and then to which were added 1 (1.0 equivalent, 0.1 mmol) and dry
iPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was stirred at 120 €

heated by metal sand bath for 15 h. After the solvent was removed under reduced
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pressure, the residue was purified by flash-column chromatography to afford 4 (4a —

4h).
(5) Synthesis of product 3qga.

RuCly(cod) (5 mol%)

CSQCO3 (02 equiv) /Ph
PR NG + H,N—Ph > Ph/\/\H

100 °C, 11 h, iPrOH
1q 2a 3qa 95% vyield

A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), and Cs2COsz (20 mol%, 0.02
mmol, 6.5 mg) were charged into a reaction tube, and then to which were added 1q
(1.0 equivalent, 0.1 mmol, 13.2 mg), 2a (1.5 equivalents, 0.15 mmol, 14.0 mg) and
dry iPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was stirred at 100 €
heated by metal sand bath for 11 h. After the solvent was removed under reduced
pressure, the residue was purified by flash-column chromatography to afford 3qga

(20.0 mg, 95% vyield).
(6) Scale-up experiment.

standard conditions Ph
NN+ HN—Ph - TNy
H

1a 2a 3aa
832 mg, 87% yield

A mixture of RuClz(cod) (5 mol%, 0.25 mmol, 70 mg), HCOONa (1.0 equivalent, 5.0
mmol, 340 mg), PCys (20 mol%, 1.0 mmol, 280.4 mg) were charged into an oven-
dried flask with a stir bar, and then to which were added 1a (1.0 equivalent, 5.0 mmol,
550.8 mg), 2a (1.5 equivalents, 7.5 mmol, 698.5 mg) and dry iPrOH (50 mL) under
N2 atmosphere. The reaction mixture was stirred at 120 €€ heated by metal sand bath
for 11 h. After the solvent was removed under reduced pressure, the residue was
purified by flash-column chromatography using PE/ EA =50:1 to afford 3aa (832 mg,
87% yield). [RuClz(cod) (2 mol%), (337 mg, 35% yield)].
(7) Synthesis of product 5a.%°
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\Mg\N/Ph

o DMAP 0.2 equiv
_Ph EtsN 2.0 equiv o
M\N " .
H cl 90°C, THF, 3h

3aa 1.1 equiv

5a 87% yield

To an ice-cooled solution of 3aa (1.0 equivalent, 0.1 mmol, 19.1 mg), DMAP (20
mol%, 0.02 mmol, 2.4 mg) and EtsN (2.0 equivalents, 0.2 mmol, 20.2 mg) in THF
(1.0 mL) was added 3-methylbenzoyl chloride (1.1 equivalents, 0.11 mmol, 17.0 mg),
and the mixture was stirred at 90 <€ heated by metal sand bath for 3 h. After the
solvent was removed under reduced pressure, the residue was purified by flash-

column chromatography to afford 5a.

(8) Synthesis of product 5b.1*

O
Bh ::: I _ _Ph
- + S—ClI - N
\W” Il TEA 1.4 equiv \W |
O rt, CH,Cl,, 5h Ts
3aa 1.0 equiv 5b 72% yield

To a 25 mL dried Schlenk flask with a stir bar was added 3aa (1.0 equivalent, 0.1
mmol, 19.1 mg), 4-methylbenzenesulfonyl chloride (1.0 equivalent, 0.1 mmol, 19.1
mg) and dry CH2Cl> (1.0 mL) at 0<C under N, atmosphere, followed by a slight
excess of TEA (1.4 equivalents, 0.14 mmol, 14.2 mg) and the reaction was stirred 5h
at room temperature. After the solvent was removed under reduced pressure, the

residue was purified by flash-column chromatography to afford 5b.

(9) Synthesis of product 5c.

SN
5

_Ph -~
\Mg\ﬁ ’ \M?Br K,CO3 3.0 equiv J‘b

120°C, CH3CN, 24h
3aa 2.4 equiv 5c 85% yield

A mixture of 3aa (1.0 equivalent, 0.2 mmol, 38.2 mg), K.COs (3.0 equivalents, 0.6
mmol, 82.9 mg), n-Octyl Bromide (2.4 equivalents, 0.48 mmol, 92.7 mg), and
CH3CN (2.0 mL) was stirred under N, at 120 <C for about 24h. After the solvent was
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removed under reduced pressure, the crude product was purified by flash-column

chromatography to afford 5c.

(10) Synthesis of product 3xr.

RuCl,(cod) (5 mol%)
Cs,C0O;3 (0.2 equiv)
FsC NGO T - H
3 H2N 100°C, 11 h,iPrOH . N

1x 2r 3xr Cinacalcet 56% yield, 98% ee

A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), Cs2COsz (20 mol%, 0.02
mmol, 6.5 mg) were charged into a reaction tube, and then to which were added 1x
(1.0 equivalent, 0.1 mmol, 20 mg), 2r (1.5 equivalents, 0.15 mmol, 25.7 mg) and dry
iIPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was stirred at 100 €
heated by metal sand bath for 11 h. After the solvent was removed under reduced

pressure, the residue was purified by flash-column chromatography to afford 3xr.

Using the general procedure as above described. Isolated yield: 56%, ee: 98%. The ee
value was determined by HPLC (chiralpak IG, n-hexane/iPrOH 98:2, flow rate = 0.5

mL/min).

VWD1 A, Wavelength=254 nm (YJT-\R£yjt-5-392024-04-27.D)
mAU

] H | |
15 N ‘ .
' FsC L

rac-3xr Cinacalcet

10641
w7,

#  [min] [min]  [mAUs*s] [mAU] %

1 10.641 MM 0.6104 962.33264 26.27483 47,0589
2 11.807 M 0. 7705 1082, 62280  23.41745 52,9411
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VWD1 A, Wavelength=254 nm (YJTAF: £ yjt-5-39(F 14)2024-04-27.0)
mAU |

407_ O $‘\\\\\\\}
10 H
N
1 FaC

20—

11579
£

#  [min] [min]  [mAU#s] [mAU] %
1 10.697 WM 0. 4430  20. 28605 7. 63252e-1 0.9772

2 11.579 MW 0. 7640 2055. 59473  44.84539 99.0228

(11) Synthesis of product int-1.2

MgSO4
NN — /\M _Ph
PhWO 4 H2N Ph " 5 Bh \ \ N

1d 2a Na. 1t B0 int-1
To a 50 mL dried Schlenk flask with a stir bar was added anhydrous MgSQOs (1.0
equivalent, 2.0 mmol, 240.7 mg), 1d (1.0 equivalent, 2.0 mmol, 316.4 mg), 2a (1.0
equivalent, 2.0 mmol, 186.3 mg) and anhydrous Et.O (5.0 mL) under N2 atmosphere,
and the reaction was stirred 10 h at room temperature. Dissolved with CH2Cl, (10.0
mL) and filtered out MgSOs, then removed the solvent under reduced pressure, the
residue was purified by neutral alumina column chromatography to afford int-1

(hexane/EtOAcC: 20/1).

4. Mechanistic Studies

A Control experiments

(i)
o standard conditions H
MW + HN—Ph > NN ~Ph
1y 2a 3aa 63% vyield

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOONa (1.0 equivalent,
0.1 mmol, 6.8 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a reaction
tube, and then to which were added 1y (1.0 equivalent, 0.1 mmol, 11.0 mg), 2a (1.5
equivalents, 0.15 mmol, 14.0 mg) and dry iPrOH (1.0 mL) under N2 atmosphere. The
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reaction mixture was stirred at 120 <€ heated by metal sand bath for 11 h. After the
solvent was removed under reduced pressure, the residue was purified by flash-

column chromatography to afford 3aa.

(ii)
- H
standard conditions
SNONASOH + HN—PR SN,
1z 2a 3za 37% yield

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOONa (1.0 equivalent,
0.1 mmol, 6.8 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a reaction
tube, and then to which were added 1z (1.0 equivalent, 0.1 mmol, 9.8 mg), 2a (1.5
equivalents, 0.15 mmol, 14.0 mg) and dry iPrOH (1.0 mL) under N2 atmosphere. The
reaction mixture was stirred at 120 <€ heated by metal sand bath for 11 h. After the
solvent was removed under reduced pressure, the residue was purified by flash-

column chromatography to afford 3za.

B Deuterium labeling experiments

(iii)
17% 35%
RuCl,(cod) (5 mol%) D D
PCys3 (20 mol%)
Ph Y3 >
ph = "
H DCOONa (1.0 equiv) H
1w 120 °C,15 h, C,H5OH

3ga-d 96% yield

A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), DCOONa (1.0 equivalent,
0.1 mmol, 7.0 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a reaction
tube, and then to which were added 1w (1.0 equivalent, 0.1 mmol, 20.9 mg), and dry
CH3CH20H (1.0 mL) under N2 atmosphere. The reaction mixture was stirred at 120
€ heated by metal sand bath for 15 h. After the solvent was removed under reduced
pressure, the residue was purified by flash-column chromatography to afford 3qga-d
(20.1 mg, 96% yield). ['"H NMR analysis indicated 35%, 17% deuteration at the C(2),

C(4) position, respectively.]
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"H NMR (400 MHz, CDCl5) |

. 099{ -
] 1es1
1.831
2.00]

T T T T T T T T T T T T T
10. 0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
£1 (ppm)

'H NMR spectrum of the product deuterated 3qga-d

(iv-1)
15% 13% 24%
RuCly(cod) (5 mol%) D D D
DCOONa (1.0 equiv)
ph NN + HN—Ph L e T
120°C, 15 h H H H
iPrOH

2
1d a 3da-d, 50% yield

A mixture of RuCly(cod) (5 mol%, 0.005 mmol, 1.4 mg) and DCOONa (1.0
equivalent, 0.1 mmol, 7.0 mg) were charged into a reaction tube, and then to which
were added 1d (1.0 equivalent, 0.1 mmol, 15.8 mg), 2a (1.5 equivalents, 0.15 mmol,
14.0 mg) and dry iPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was
stirred at 120 <€ heated by metal sand bath for 15 h. After the solvent was removed
under reduced pressure, the residue was purified by flash-column chromatography to
afford 3da-dx. [*H NMR analysis indicated 24%, 13%, 15% deuteration at the C(2),
C(4), C(6) position, respectively.]
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'H NMR spectrum of the product deuterated 3da-dx

T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

(iv-2)
22% 25% 41%
RuCl,(cod) (5 mol%) D D D
DCOONa (2.0 equiv)
ph TN+ HN—Ph = oy
120°C, 15 h Y \ H
iPrOH
1d 2a 3da-d’y 56% vyield

A mixture of RuCly(cod) (5 mol%, 0.005 mmol, 1.4 mg) and DCOONa (2.0
equivalents, 0.2 mmol, 14.0 mg) were charged into a reaction tube, and then to which
were added 1d (1.0 equivalent, 0.1 mmol, 15.8 mg), 2a (1.5 equivalents, 0.15 mmol,
14.0 mg) and dry iPrOH (1.0 mL) under N2 atmosphere. The reaction mixture was
stirred at 120 <€ heated by metal sand bath for 15 h. After the solvent was removed
under reduced pressure, the residue was purified by flash-column chromatography to
afford 3da-d*. [*H NMR analysis indicated 41%, 25%, 22% deuteration at the C(2),
C(4), C(6) position, respectively.]
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IH NMR spectrum of the product deuterated 3da-d

T
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)

769 0 19

RuCly(cod) (5 mol%) 6% 61% 61%

PCys (20 mol%) D D D

HCOONa (2.0 equiv) 5 3 _Ph

PhW@ + H,N—Ph e : . ”
120 °C, 15 h W
1d 2s iPrOD-d 059 950,

3da-d, 32% yield
A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), HCOONa (2.0 equivalents,
0.2 mmol, 13.6 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a
reaction tube, and then to which were added 1d (1.0 equivalent, 0.1 mmol, 15.8 mg),
2a (1.5 equivalents, 0.15 mmol, 14.0 mg) and dry iPrOD-ds (1.0 mL) under N
atmosphere. The reaction mixture was stirred at 120 € heated by metal sand bath for
15 h. After the solvent was removed under reduced pressure, the residue was purified
by flash-column chromatography to afford 3da-dy. [!H NMR analysis indicated 61%,
95%, 61%, 95%, 76% deuteration at the C(2), C(3), C(4), C(5), C(6) position,

respectively.]
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'H NMR spectrum of the product deuterated 3da-dy
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(vi)
RuCl,(cod) (5 mol%) 97% 92% 100%
PCys; (20 mol%) D D D
DCOONa (2.0 equiv
phwo + HaN—Ph ( d =) ph” N2 N/Ph
120 °C, 15 h £ H
iPrOD-djg

1d 2a 100% 100%

3da-d, 34% yield

A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), DCOONa (2.0 equivalents,
0.2 mmol, 14.0 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a
reaction tube, and then to which were added 1d (1.0 equivalent, 0.1 mmol, 15.8 mg),
2a (1.5 equivalents, 0.15 mmol, 14.0 mg) and dry iPrOD-ds (1.0 mL) under N
atmosphere. The reaction mixture was stirred at 120 € heated by metal sand bath for
15 h. After the solvent was removed under reduced pressure, the residue was purified
by flash-column chromatography to afford 3da-dz. [*H NMR analysis indicated 100%,
100%, 92%, 100%, 97% deuteration at the C(2), C(3), C(4), C(5), C(6) position,

respectively.]
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'H NMR spectrum of the product deuterated 3da-d

(vi)
DCOONa
/PrOD-dg
> pp” T NHID) < 18% D
|
Ph
3da-d,,
DCOONa
NN NN iPrOD-d NN
ph” TR pn 1 Ph N(HID) == 13% D
int-1 Ph
3da-d,,
DCOONa
iPI’OD-d /\/\/\
¢ Ph N(HD) =—31%D
|
4AMS N
3da-d

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), DCOONa (2.0 equivalents,
0.2 mmol, 14.0 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a
reaction tube, and then to which were added int-1 (1.0 equivalent, 0.1 mmol, 23.3 mg)
and iPrOD-ds (1.0 mL) under N, atmosphere. The reaction mixture was stirred at 120
€ heated by metal sand bath for 15 h. After the solvent was removed under reduced
pressure, the crude product 3da-dn was obtained. [DMSO-ds analysis indicated 18%

deuteration at the N position.]
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"H NMR (400 MHz, DMSO-dg)

/\/\/\ /Ph
Ph N
D
18%
f
3y %

2.97
2.95
2.93
291

/
\Z

1 0.927

T T T T T
3.0 2.5 2.0 1.5 1.0 0.5 0.0

A mixture of RuClz(cod) (5 mol%, 0.005 mmol, 1.4 mg), DCOONa (2.0 equivalents,

0.2 mmol, 14.0 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg) were charged into a

reaction tube, and then to which were added int-1 (1.0 equivalent, 0.1 mmol, 23.3 mg)

and iPrOD-d1 (1.0 mL) under N2 atmosphere. The reaction mixture was stirred at 120

€ heated by metal sand bath for 15 h. After the solvent was removed under reduced

pressure, the crude product 3da-dm was obtained. [DMSO-de analysis indicated 13%

deuteration at the N position.]
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2.00=
=] 2907
0.87=

A mixture of RuClx(cod) (5 mol%, 0.005 mmol, 1.4 mg), DCOONa (2.0 equivalents,

0.2 mmol, 14.0 mg), PCys (20 mol%, 0.02 mmol, 5.6 mg), 4A MS (100 mg) were

charged into a reaction tube, and then to which were added int-1 (1.0 equivalent, 0.1

mmol, 23.3 mg) and iPrOD-ds (1.0 mL) under N2 atmosphere. The reaction mixture

was stirred at 120 € heated by metal sand bath for 15 h. After the solvent was

removed under reduced pressure, the crude product 3da-dp was obtained. [DMSO-ds

analysis indicated 31% deuteration at the N position.]
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6. Characterization Data

Me\/(/\,)Z/\N/Ph N-heptylaniline (3aa). Eluent: PE/EA = 100:3, brownish-

3aa H

yellow oil (17.6 mg, 92%). *H NMR (400 MHz, CDCls) §
7.22 — 7.14 (m, 2H), 6.73 — 6.57 (m, 3H), 3.59 (s, 1H), 3.15 — 3.06 (m, 2H), 1.68 —
1.58 (m, 2H), 1.43 — 1.26 (m, 8H), 0.94 — 0.87 (m, 3H). 3C NMR (100 MHz, CDCl5)
0 148.7, 129.35, 117.2, 112.8, 44.1, 32.0, 29.7, 29.3, 27.3, 22.8, 14.2. HRMS (ESI-
TOF) m/z: [M + H]" Calcd for C13H22N™ 192.1747, Found: 192.1745.

n-butyl/(/\/);\N/Ph N-nonylaniline (3ba). Eluent: PE/EA = 100:3, yellow oil

ba " (19.5 mg, 89%). *H NMR (400 MHz, CDCl3) & 7.22 — 7.14
(m, 2H), 6.70 (tt, J = 7.3, 1.1 Hz, 1H), 6.64 — 6.59 (m, 2H), 3.60 (s, 1H), 3.11 (t, J =
7.1 Hz, 2H), 1.67 — 1.58 (m, 2H), 1.46 — 1.27 (m, 12H), 0.90 (t, J = 6.7 Hz, 3H). 3C
NMR (100 MHz, CDCIls) 6 148.7, 129.3, 117.2, 112.8, 44.1, 32.0, 29.73, 29.71, 29.6,
29.4, 27.3, 22.8, 14.3. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C1sH26N™ 220.2060,

Found: 220.2057.

n—pentylM\N/Ph N-decylaniline (3ca). Eluent: PE/EA = 100:3, brownish-

3ca yellow oil (19.1 mg, 82%). 'H NMR (600 MHz, CDCls) &
7.23 - 7.16 (m, 2H), 6.71 (dd, J = 7.8, 6.6 Hz, 1H), 6.65 — 6.59 (m, 2H), 3.60 (s, 1H),
3.12 (t, J = 7.2 Hz, 2H), 1.67 — 1.60 (m, 2H), 1.45 — 1.39 (m, 2H), 1.36 — 1.27 (m,
12H), 0.91 (t, J = 7.0 Hz, 3H). °C NMR (150 MHz, CDCls) & 148.7, 129.3, 117.2,
112.8, 44.1, 32.0, 29.75, 29.7, 29.6, 29.5, 27.3, 22.8, 14.25. HRMS (ESI-TOF) m/z:
[M + H]" Calcd for C16H2gN* 234.2216, Found: 234.2215.

o S S N-(5-phenylpentyl)aniline (3da). Eluent: PE/EA = 50:1, light

ada yellow oil (22.2 mg, 93%). '"H NMR (400 MHz, CDCls) &
7.34 - 7.25 (m, 2H), 7.24 — 7.15 (m, 5H), 6.71 (t, J = 7.3 Hz, 1H), 6.61 (d, J = 7.9 Hz,
2H), 3.64 (s, 1H), 3.12 (t, J = 7.1 Hz, 2H), 2.65 (t, J = 7.7 Hz, 2H), 1.74 — 1.59 (m,
4H), 1.52 — 1.41 (m, 2H).3C NMR (100 MHz, CDCls) & 148.5, 142.6, 129.4, 128.5,
128.4, 125.8, 117.3, 112.85, 44.0, 36.0, 31.4, 29.55, 26.9. HRMS (ESI-TOF) m/z: [M
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+ H]" Calcd for C17H22N* 240.1747, Found: 240.1746.

N-(5-(4-methoxyphenyl)pentylaniline  (3ea). Eluent:

WP
H
Meo/©/\/\/\ PE/EA = 50:1, light yellow oil (22.4 mg, 83%).H NMR

3ea

(600 MHz, CDCls) § 7.20 — 7.17 (m, 2H), 7.13 — 7.08 (m,
2H), 6.86 — 6.83 (M, 2H), 6.73 — 6.68 (M, 1H), 6.62 — 6.58 (M, 2H), 3.80 (s, 3H), 3.65
(s, 1H), 3.11 (t, J = 7.1 Hz, 2H), 2.62 — 2.54 (m, 2H), 1.71 — 1.59 (m, 4H), 1.49 — 1.39
(m, 2H). C NMR (150 MHz, CDCls) 5 157.8, 148.5, 134.7, 129.4, 129.36, 117.3,
113.85, 113.8, 112.9, 55.4, 44.1, 35.05, 31.6, 29.5, 26.8. HRMS (ESI-TOF) m/z: [M +
H]* Calcd for C1sH24NO* 270.1852, Found: 270.1851.

WH/Ph N-(5-(p-tolyl)pentyl)aniline (3fa). Eluent: PE/EA = 50:1,
brown oil (20.3 mg, 80%). *H NMR (400 MHz, CDCls)

- §7.22 — 7.15 (m, 2H), 7.14 — 7.07 (m, 4H), 6.74 — 6.67

(m, 1H), 6.63 — 6.58 (M, 2H), 3.59 (s, 1H), 3.12 (t, J = 7.1 Hz, 2H), 2.61 (t, J = 7.7 Hz,
2H), 2.34 (s, 3H), 1.72 — 1.59 (m, 4H), 1.52 — 1.40 (m, 2H). 3C NMR (100 MHz,
CDCl3) 6 148.6, 139.5, 135.25, 129.35, 129.1, 128.4, 117.2, 112.8, 44.0, 35.5, 31.5,
29.6, 26.9, 21.1. HRMS (ESI-TOF) m/z: [M + H]* Calcd for CigHaaN* 254.1903,

Found: 254.1902.

v N=(5-(4-(trifluoromethyl)phenyl)pentyl)aniline  (3ga).
Fac/©/\/\/\H Eluent: PE/EA = 20:1, light brown oil (27.1 mg, 88%).
o IH NMR (400 MHz, CDCl3) § 7.55 (d, J = 8.0 Hz, 2H),

7.29 (d, J = 8.0 Hz, 2H), 7.23 — 7.15 (m, 2H), 6.75 — 6.68 (m, 1H), 6.64 — 6.58 (m,
2H), 3.60 (s, 1H), 3.13 (t, J = 7.1 Hz, 2H), 2.70 (t, J = 7.7 Hz, 2H), 1.76 — 1.62 (m,
4H), 1.52 — 1.41 (m, 2H). 3C NMR (100 MHz, CDCls) & 148.5, 146.7, 129.4, 128.8,
128.2 (g, J = 32.1 Hz, 1C), 125.3 (g, J = 3.8 Hz, 1C), 124.5 (g, J = 270.0 Hz, 1C),
117.3, 112.8, 43.9, 35.8, 31.1, 29.5, 26.8. F NMR (376 MHz, CDClz) & -62.19.

HRMS (ESI-TOF) m/z: [M + H]* Calcd for CisH21FsN* 308.1621, Found: 308.1621.
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/@/\/\ﬂmzph N-(5-(4-fluorophenyl)pentyl)aniline  (3ha). Eluent:
F PE/EA = 50:1, yellow oil (21.9 mg, 85%). 'H NMR

e (400 MHz, CDCls) § 7.23 — 7.07 (m, 4H), 7.04 — 6.90
(m, 2H), 6.71 (t, J = 7.3 Hz, 1H), 6.61 (d, J = 7.9 Hz, 2H), 3.61 (s, 1H), 3.12 (t, J =
7.1 Hz, 2H), 2.61 (t, J = 7.7 Hz, 2H), 1.66 (p, J = 7.6 Hz, 4H), 1.50 — 1.38 (m, 2H).
13C NMR (100 MHz, CDCls) & 161.3 (d, J = 241.5 Hz, 1C), 160.1, 148.5, 138.16 (d, J
= 3.2 Hz, 1C), 129.8 (d, J = 7.7 Hz, 1C), 129.4, 117.3, 115.1 (d, J = 20.7 Hz, 1C),
112.85, 44.0, 35.15, 31.5, 29.5, 26.8. %F NMR (376 MHz, CDCls) § -117.96. HRMS

(ESI-TOF) m/z: [M + H]* Calcd for C17H21FN* 258.1653, Found: 258.1651.

/@/\/\Amzph N-(5-(4-chlorophenyl)pentyl)aniline  (3ia). Eluent:
cl PE/EA = 50:1, light yellow oil (24.3 mg, 89%). 'H

e NMR (400 MHz, CDCls) § 7.28 — 7.23 (m, 2H), 7.21
—7.15 (m, 2H), 7.13 — 7.08 (M, 2H), 6.74 — 6.67 (m, 1H), 6.63 — 6.57 (m, 2H), 3.58 (s,
1H), 3.11 (t, J = 7.1 Hz, 2H), 2.63 — 2.58 (m, 2H), 1.71 — 1.59 (m, 4H), 1.49 — 1.38 (m,
2H). 3C NMR (100 MHz, CDCls) § 148.5, 141.0, 131.5, 129.9, 129.4, 128.5, 117.3,
112.8, 44.0, 35.3, 31.3, 29.5, 26.8. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C17H21CIN™ 274.1357, Found: 274.1357.

FaCWH/Ph N-(5-(3-(trifluoromethyl)phenyl)pentyl)aniline (3ja).
Eluent: PE/EA = 20:1, light yellow oil (20.0 mg,

¥ 65%). 'H NMR (400 MHz, CDCls) & 7.48 — 7.33 (m,

4H), 7.22 — 7.15 (m, 2H), 6.74 — 6.67 (m, 1H), 6.64 — 6.57 (m, 2H), 3.61 (s, 1H), 3.12
(t, J = 7.1 Hz, 2H), 2.75 — 2.64 (m, 2H), 1.75 — 1.61 (m, 4H), 1.53 — 1.40 (m, 2H). 13C
NMR (100 MHz, CDCls) & 148.5, 143.4, 131.9, 130.7 (g, J = 31.8 Hz, 1C), 129.4,
128.8, 125.2 (q, J = 3.7 Hz, 1C), 124.4 (q, J = 270.4 Hz, 1C), 122.8 (q, J = 4.0 Hz,
1C), 117.3, 112.8, 43.9, 35.8, 31.2, 29.5, 26.9. *F NMR (376 MHz, CDCls) & -62.48.

HRMS (ESI-TOF) m/z: [M + H]* Calcd for C1sH21FsN* 308.1621, Found: 308.1618.
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@f\M”/Ph N-(5-(2-methoxyphenyl)pentylaniline  (3ka).  Eluent:
o~ PE/EA = 50:1, light yellow oil (18.1 mg, 67%). 'H NMR

e (400 MHz, CDCl3) & 7.24 — 7.10 (m, 4H), 6.95 — 6.83 (m,
2H), 6.70 (tt, J = 7.3, 1.1 Hz, 1H), 6.65 — 6.57 (m, 2H), 3.84 (s, 3H), 3.60 (s, 1H),
3.13 (t, J = 7.1 Hz, 2H), 2.68 — 2.62 (m, 2H), 1.73 — 1.60 (m, 4H), 1.52 — 1.43 (m, 2H).
13C NMR (100 MHz, CDCls) § 157.55, 148.6, 131.0, 129.9, 129.3, 127.0, 120.5,
117.2, 112.8, 110.4, 55.4, 44.05, 30.2, 29.7, 29.6, 27.2. HRMS (ESI-TOF) m/z: [M +

H]" Calcd for C18H24NO" 270.1852, Found: 270.1852.

@f\/\ﬁuxph N-(5-(2-chlorophenyl)pentyl)aniline (3la). Eluent: PE/EA
cl = 50:1, brown oil (19.6 mg, 72%). *H NMR (400 MHz,

. CDCl3) 6 7.38 — 7.33 (M, 1H), 7.24 — 7.11 (m, 5H), 6.74 —
6.67 (M, 1H), 6.64 — 6.58 (M, 2H), 3.61 (s, 1H), 3.18 — 3.08 (M, 2H), 2.82 — 2.72 (m,
2H), 1.77 — 1.61 (m, 4H), 1.56 — 1.43 (m, 2H). 3C NMR (100 MHz, CDCls) 5 148.6,
140.15, 134.0, 130.5, 129.6, 129.4, 127.3, 126.8, 117.25, 112.8, 44.0, 33.65, 29.7,

29.5, 27.0. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C17H2:CIN* 274.1357, Found:

274.1357.
@f\Muzph N-(5-(2-bromophenyl)pentyl)aniline  (3ma).  Eluent:
Br PE/EA = 50:1, brown oil (19.8 mg, 62%). *H NMR (400

3ma

MHz, CDCl3) § 7.53 (dd, J = 7.9, 1.1 Hz, 1H), 7.24 —
7.14 (m, 4H), 7.09 — 7.02 (m, 1H), 6.73 — 6.66 (m, 1H), 6.63 — 6.58 (m, 2H), 3.65 (s,
1H), 3.13 (t, J = 7.1 Hz, 2H), 2.79 — 2.71 (m, 2H), 1.72 — 1.62 (m, 4H), 1.53 — 1.44 (m,
2H). °C NMR (100 MHz, CDCl3) § 148.5, 141.8, 132.9, 130.45, 129.4, 127.6, 127.5,
1245, 117.3, 112.8, 44.0, 36.2, 29.85, 29.5, 27.0. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C17H2:BrN* 318.0852, Found: 318.0852.

x ”/P“ N-(5-(furan-2-yl)pentyl)aniline (3na). Eluent: PE/EA =

\
° 3na 50:1, light yellow oil (16.1 mg, 70%).*H NMR (400 MHz,
CDCls) 6 7.33 (dd, J = 1.9, 0.9 Hz, 1H), 7.23 — 7.15 (m, 2H), 6.71 (tt, J = 7.4, 1.1 Hz,
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1H), 6.65 — 6.59 (m, 2H), 6.31 (dd, J = 3.2, 1.9 Hz, 1H), 6.03 — 5.97 (m, 1H), 3.58 (s,
1H), 3.13 (t, J = 7.1 Hz, 2H), 2.67 (t, J = 7.8 Hz, 2H), 1.78 — 1.61 (m, 4H), 1.53 —
1.42 (m, 2H). C NMR (100 MHz, CDCls) & 156.3, 148.6, 140.9, 129.3, 117.25,
112.8, 110.2, 104.9, 44.0, 29.4, 28.0, 27.98, 26.8. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C1sH2oNO™ 230.1539, Found: 230.1539.

jh\M N-(5,5-diphenylpentyl)aniline (30a). Eluent: PE/EA = 50:1,
Ph H/Ph light yellow oil (265 mg, 84%). 'H NMR (400 MHz,

Soa CDCl3) § 7.31 — 7.26 (m, 4H), 7.26 — 7.22 (m, 4H), 7.21 —
7.13 (M, 4H), 6.72 — 6.65 (M, 1H), 6.59 — 6.54 (m, 2H), 3.91 (t, J = 7.8 Hz, 1H), 3.58
(s, 1H), 3.12 — 3.02 (m, 2H), 2.15 — 2.03 (m, 2H), 1.71 — 1.60 (M, 2H), 1.44 — 1.33 (m,
2H). 3C NMR (100 MHz, CDCl3) & 148.5, 145.1, 129.35, 128.7, 128.6, 128.0, 127.9,
126.3, 117.3, 112.9, 51.4, 43.9, 35.6, 29.6, 25.7. HRMS (ESI-TOF) m/z: [M + H]*

Calcd for Ca3H26N* 316.2060, Found: 316.2059.

CF;3

W N-(6,6,6-trifluoro-5-phenylhexyl)aniline  (3pa).  Eluent:
Ph H/Ph PE/EA = 20:1, yellow oil (20.3 mg, 66%). H NMR (400
3pa MHz, CDCls) § 7.42 — 7.31 (m, 3H), 7.31 — 7.21 (m, 2H),

7.19 — 7.11 (m, 2H), 6.72 — 6.66 (m, 1H), 6.58 — 6.49 (m, 2H), 3.50 (s, 1H), 3.30 —
3.16 (m, 1H), 3.12 — 2.98 (m, 2H), 2.16 — 1.99 (m, 1H), 1.99 — 1.85 (m, 1H), 1.76 —
1.50 (m, 2H), 1.37 — 1.21 (m, 2H). 3C NMR (100 MHz, CDCls) & 148.3, 134.8 (q, J
= 1.7 Hz, 1C), 129.4, 129.1, 128.9, 128.3, 117.4, 112.8, 50.2 (g, J = 26.0 Hz, 1C),
43.7,29.3, 28.6, 24.5. 19F NMR (376 MHz, CDCl3) § -69.74. HRMS (ESI-TOF) m/z:

[M + H]* Calcd for C1gH21F3sN* 308.1621, Found: 308.1621.

Ph/\/\”/Ph N-(3-phenylpropyl)aniline (3ga). Eluent: PE/EA = 20:1, yellow

3qa oil (20.0 mg, 95%).'H NMR (400 MHz, CDCls) & 7.31 (t, J =
7.6 Hz, 2H), 7.25 — 7.15 (m, 5H), 6.71 (t, J = 7.3 Hz, 1H), 6.60 (d, J = 7.9 Hz, 2H),
3.61 (s, 1H), 3.17 (t, J = 7.0 Hz, 2H), 2.76 (t, J = 7.6 Hz, 2H), 2.03 — 1.92 (m, 2H).
13C NMR (100 MHz, CDCls) § 148.5, 141.8, 129.4, 128.6, 128.5, 126.1, 117.3, 112.9,
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4355, 33.5, 31.2. HRMS (ESI-TOF) m/z: [M + H]" Calcd for CisHigN* 212.1434,
Found: 212.1431.

phMH/Ph N-(7-phenylheptyl)aniline (3ra). Eluent: PE/EA = 50:2,

3ra brownish-yellow oil (18.0 mg, 67%). *H NMR (400 MHz,
CDCl3) § 7.33 — 7.27 (m, 2H), 7.23 — 7.16 (m, 5H), 6.71 (tt, J = 7.3, 1.1 Hz, 1H), 6.64
—6.59 (M, 2H), 3.57 (s, 1H), 3.11 (t, J = 7.1 Hz, 2H), 2.63 (t, J = 7.7 Hz, 2H), 1.69 —
1.60 (m, 4H), 1.46 — 1.35 (m, 6H). 23C NMR (100 MHz, CDCls) & 148.6, 142.9, 129.3,
128.5, 128.4, 125.7, 117.2, 112.8, 44.1, 36.1, 31.6, 29.7, 29.4, 29.3, 27.2. HRMS
(ESI-TOF) m/z: [M + H]" Calcd for C19H26N* 268.2060, Found: 268.2059.

ph/f\%\N/Ph N-(9-phenylnonyl)aniline (3sa). Eluent: PE/EA = 100:3, light

3sa " yellow oil (18.9 mg, 64%). *H NMR (400 MHz, CDCls) & 7.32
—7.26 (M, 2H), 7.22 — 7.14 (m, 5H), 6.72 — 6.66 (M, 1H), 6.64 — 6.58 (M, 2H), 3.59 (s,
1H), 3.11 (t, J = 7.1 Hz, 2H), 2.62 (t, J = 7.7 Hz, 2H), 1.67 — 1.56 (m, 4H), 1.45 —
1.27 (m, 10H). 3C NMR (100 MHz, CDClz) & 148.7, 143.0, 129.35, 128.5, 128.4,
125.7,117.2, 112.8, 44.1, 36.1, 31.6, 29.7, 29.65, 29.6, 29.5, 29.4, 27.3. HRMS (ESI-
TOF) m/z: [M + H]" Calcd for C21H3oN* 296.2373, Found: 296.2372.

Ph/Ng\H/Ph N-(11-phenylundecyl)aniline (3ta). Eluent: PE/EA = 50:1, light

3ta yellow oil (4.5 mg, 14%). *H NMR (400 MHz, CDCl3) § 7.30 —
7.25 (m, 2H), 7.20 — 7.13 (m, 5H), 6.71 — 6.65 (m, 1H), 6.63 — 6.57 (m, 2H), 3.70 (s,
1H), 3.10 (t, J = 7.1 Hz, 2H), 2.63 — 2.56 (m, 2H), 1.65 — 1.58 (m, 5H), 1.43 — 1.26 (m,
13H). 3C NMR (100 MHz, CDCIl3) & 148.65, 143.1, 129.4, 128.5, 128.4, 125.7,
117.25, 112.9, 44.2, 36.1, 31.7, 29.7, 29.7, 29.65, 29.6, 29.5, 27.3. HRMS (ESI-TOF)
m/z: [M + H]* Calcd for CosHssN* 324.2686, Found: 324.2682.

/©/ N-heptyl-4-methylaniline (3ab). Eluent: PE/EA = 100:1,
M
A brownish-yellow oil (18.5 mg, 90%). 'H NMR (400

3ab
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MHz, CDCl3) § 7.00 (d, J = 7.9 Hz, 2H), 6.61 — 6.50 (m, 2H), 3.46 (s, 1H), 3.09 (t, J
= 7.2 Hz, 2H), 2.25 (s, 3H), 1.67 — 1.56 (m, 2H), 1.45 — 1.25 (m, 8H), 0.95 — 0.86 (m,
3H). $3C NMR (100 MHz, CDCls) § 146.5, 129.8, 126.4, 113.0, 44.5, 32.0, 29.8, 29.3,
27.3,22.8, 20.5, 14.2. HRMS (ESI-TOF) m/z: [M + H]* Calcd for C14H2sN* 206.1903,
Found: 206.1901.

MeMN/pMp N-heptyl-4-methoxyaniline (3ac). Eluent: PE/EA = 50:2,

3ac | yellow oil (14.2 mg, 64%). 'H NMR (400 MHz, CDCls) &
6.84 — 6.73 (m, 2H), 6.64 — 6.53 (M, 2H), 3.75 (s, 3H), 3.32 (s, 1H), 3.06 (t, J = 7.1
Hz, 2H), 1.68 — 1.54 (m, 2H), 1.47 — 1.21 (m, 8H), 0.96 — 0.83 (m, 3H). 3C NMR
(100 MHz, CDCls) 6 152.1, 143.0, 115.0, 114.1, 55.95, 45.2, 31.95, 29.8, 29.3, 27.3,
22.8, 14.2. HRMS (ESI-TOF) m/z: [M + H]* Calcd for C14H2sNO* 222.1852, Found:
222.1849.

F  4-fluoro-N-heptylaniline (3ad). Eluent: PE/EA = 100:1,
MeM\H/Q/ yellow oil (17.1 mg, 82%). *H NMR (400 MHz, CDCls)
3ad § 6.93 — 6.84 (M, 2H), 6.57 — 6.49 (M, 2H), 3.47 (s, 1H),

3.06 (t, J = 7.1 Hz, 2H), 1.65 — 1.56 (m, 2H), 1.44 — 1.24 (m, 8H), 0.94 — 0.86 (m, 3H).
13C NMR (100 MHz, CDCl3) & 155.8 (d, J = 232.8 Hz, 1C), 145.1 (d, J = 1.9 Hz, 1C),
115.7 (d, J = 22.3 Hz, 2C), 113.6 (d, J = 7.3 Hz, 2C), 44.9, 31.95, 29.7, 29.3, 27.3,

22.8, 14.2.°F NMR (376 MHz, CDCl3) § -128.60. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C13H2:FN* 210.1653, Found: 210.1651.

Cl 4-chloro-N-heptylaniline (3ae). Eluent: PE/EA =

MeM\H/Q/ 100:1, light yellow oil (16.9 mg, 75%).H NMR (400

3ae MHz, CDCl3) 6 7.11 (d, J = 8.7 Hz, 2H), 6.51 (d, J =

8.7 Hz, 2H), 3.60 (s, 1H), 3.07 (t, J = 7.3 Hz, 2H), 1.66 — 1.54 (m, 2H), 1.44 — 1.25

(m, 8H), 0.94 — 0.84 (m, 3H). 3C NMR (100 MHz, CDCls) § 147.2, 129.1, 121.65,

113.8, 44.2, 31.9, 29.6, 29.2, 27.2, 22.75, 14.2. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C13H21CIN™ 226.1357, Found: 226.1355.
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Br 4-bromo-N-heptylaniline (3af). Eluent: PE/EA =

Me\M\”@/ 50:1, light yellow oil (15.4 mg, 57%). 'H NMR (400

2af MHz, CDCls) § 7.26 — 7.21 (m, 2H), 6.50 — 6.44 (m,

2H), 3.62 (s, 1H), 3.06 (t, J = 7.1 Hz, 2H), 1.64 —

1.57 (m, 2H), 1.42 — 1.27 (m, 8H), 0.92 — 0.86 (m, 3H). 3C NMR (100 MHz, CDCl5)

0 147.6, 132.0, 114.3, 108.65, 44.1, 31.9, 29.55, 29.2, 27.2, 22.8, 14.2. HRMS (ESI-
TOF) m/z: [M + H]* Calcd for C13H21BrN* 270.0852, Found: 270.0852.

\/<) N-heptyl-2-methylaniline (3ag). Eluent: PE/EA = 100:1,
Me\/(/\/);\” yellow oil (14.4 mg, 70%).*H NMR (400 MHz, CDCls)

3ag 3 7.19 —7.02 (m, 2H), 6.75 — 6.54 (m, 2H), 3.48 (s, 1H),
3.17 (t, J = 7.2 Hz, 2H), 2.15 (s, 3H), 1.73 — 1.63 (m, 2H), 1.47 — 1.27 (m, 8H), 0.98 —
0.82 (m, 3H). *C NMR (100 MHz, CDCls) § 146.5, 130.1, 127.3, 121.8, 116.75,

109.8, 44.1, 32.0, 29.8, 29.3, 27.4, 22.8, 17.6, 14.2. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C14H24N* 206.1903, Found: 206.1902.

N-heptyl-3,5-dimethylaniline (3ah). Eluent: PE/EA =

100:1, yellow oil (17.1 mg, 78%). 'H NMR (400 MHz,

Me\/f\%\” CDCl3) § 6.38 (s, 1H), 6.27 (s, 2H), 3.51 (s, 1H), 3.10 (t,
3ah J=17.1Hz, 2H), 2.26 (s, 6H), 1.69 — 1.56 (m, 2H), 1.50 —

1.23 (m, 8H), 0.97 — 0.87 (m, 3H). *C NMR (100 MHz, CDCl3) & 148.8, 138.95,
119.2, 110.8, 44.2, 32.0, 29.8, 29.3, 27.3, 22.8, 21.6, 14.2. HRMS (ESI-TOF) m/z: [M

+ H]* Calcd for C1sH26N* 220.2060, Found: 220.2059.

N-heptylnaphthalen-2-amine (3ai). Eluent: PE/EA =

Mev(\);\H 100:1, yellow oil (12.1 mg, 50%). *H NMR (400 MHz,
3ai CDCl3) § 7.65 (dd, J = 19.2, 8.3 Hz, 3H), 7.36 (t, J =

7.6 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 6.88 (dd, J = 8.7, 2.5 Hz, 1H), 6.81 (s, 1H), 3.78
(s, 1H), 3.22 (t, J = 7.1 Hz, 2H), 1.74 — 1.65 (m, 2H), 1.50 — 1.27 (m, 8H), 0.96 — 0.88
(m, 3H). 3C NMR (100 MHz, CDCls) § 146.3, 135.4, 129.0, 127.8, 127.5, 126.4,

S35



126.0, 121.9, 118.1, 104.3, 44.2, 32.0, 29.6, 29.3, 27.35, 22.8, 14.2. HRMS (ESI-TOF)
m/z: [M + H]" Calcd for C17H24N" 242.1903, Found: 242.1903.

7 N-heptyl-1-methyl-1H-indol-4-amine (3aj). Eluent: PE/EA

/ N
= 20:1, light yellow oil (9.7 mg, 40%). *H NMR (400 MHz,
Mevf\){\u CDCls) & 7.15 — 7.09 (m, 1H), 6.93 (d, J = 3.2 Hz, 1H),
3aj 6.77 — 6.71 (m, 1H), 6.39 — 6.35 (m, 1H), 6.29 (d, J = 7.6

Hz, 1H), 3.90 (s, 1H), 3.75 (s, 3H), 3.27 (t, J = 7.2 Hz, 2H), 1.78 — 1.66 (m, 2H), 1.50
—1.24 (m, 8H), 0.94 — 0.86 (M, 3H). 3C NMR (100 MHz, CDCls) & 141.9, 137.4,
126.5, 123.2, 99.4, 99.1, 96.9, 44.20, 33.2, 32.0, 29.8, 29.3, 27.4, 22.8, 14.3. HRMS
(ESI-TOF) m/z: [M + H]* Calcd for C16H2sN2* 245.2012, Found: 245.2012.

N-(1-phenylpropyl)heptan-1-amine (3ak). Eluent: PE/EA
j\ = 6:1, colorless oil (12.5 mg, 54%).*H NMR (400 MHz,

Me\/(\/>/\
> >N Ph
H

. CDCls) § 7.39 — 7.21 (m, 5H), 3.56 — 3.42 (m, 1H), 2.53
a

237 (m, 2H), 1.85 — 1.73 (m, 1H), 1.72 — 1.59 (m, 1H),
1.56 — 1.37 (m, 3H), 1.27 (s, 8H), 0.86 (dt, J = 26.1, 6.9 Hz, 6H). *C NMR (100 MHz,
CDCls) § 144.5, 128.4, 127.45, 126.9, 65.4, 48.0, 32.0, 31.1, 30.4, 29.4, 27.5, 22.75,
14.2, 11.0. HRMS (ESI-TOF) m/z: [M + HJ* Calcd for CisH2sN* 234.2216, Found:
234.2212.

Me\/(\,);\H/TS N-heptyl-4-methylbenzenesulfonamide (3al). Eluent: PE/EA

3al = 5:1, colorless oil (9.0 mg, 33%). 'H NMR (400 MHz,
CDCls) 8 7.74 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 4.34 (t, J = 6.3 Hz, 1H),
2.96 — 2.88 (m, 2H), 2.43 (s, 3H), 1.53 — 1.10 (m, 10H), 0.85 (t, J = 7.1 Hz, 3H). 8C
NMR (100 MHz, CDCls) & 143.5, 137.0, 129.8, 127.2, 43.4, 31.8, 29.7, 28.9, 26.6,
22.7,21.7, 14.2. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C14H24NO2S™ 270.1522,
Found: 270.1522.
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Me\/Nj\N/B” N-benzylheptan-1-amine (3am). Eluent: PE/EA = 15:1,

3am yellow oil (6.2 mg, 30%). *H NMR (400 MHz, CDCls) §
7.36 — 7.27 (M, 4H), 7.25 — 7.19 (m, 1H), 3.99 (d, J = 13.5 Hz, 1H), 3.20 (d, J = 13.5
Hz, 1H), 2.81 — 2.69 (m, 1H), 2.27 — 2.15 (m, 1H), 2.07 — 1.93 (m, 1H), 1.70 — 1.56
(m, 5H), 1.49 — 1.42 (m, 2H), 1.34 — 1.23 (m, 3H), 0.92 (t, J = 7.5 Hz, 3H). *C NMR
(100 MHz, CDCls) 6 129.1, 128.2, 126.7, 62.0, 57.7, 52.1, 29.9, 25.5, 24.6, 24.0, 9.7.

HRMS (ESI-TOF) m/z: [M + H]* Calcd for C14H24N" 206.1903, Found: 206.1901.

N-heptyl-4-(5-(p-tolyl)-3-(trifluoromethyl)-1H-

\Q\QCH pyrazol-1-yl)benzenesulfonamide  (3an).  Eluent:
W\;\S\g@ PE/EA = 10:1, light yellow oil (14.9 mg, 31%). 'H

3an NMR (400 MHz, CDCl3) & 7.87 — 7.82 (m, 2H), 7.50
—7.44 (m, 2H), 7.17 (d, 3 = 7.9 Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H), 6.74 (s, 1H), 4.47 (t,
J=6.2 Hz, 1H), 2.94 (q, J = 6.8 Hz, 2H), 2.38 (s, 3H), 1.61 (s, 1H), 1.51 — 1.39 (m,
2H), 1.33 — 1.16 (m, 7H), 0.86 (t, J = 6.9 Hz, 3H). 13C NMR (100 MHz, CDCl3) &
1454, 142.6, 139.9, 139.7, 129.9, 128.8, 128.2, 125.8, 125.7, 106.4, 43.5, 31.8, 29.7,
28.85, 26.6, 22.65, 21.5, 14.15. °F NMR (376 MHz, CDCls) § -62.46. HRMS (ESI-

TOF) m/z: [M + Na]* Calcd for CasH2sFsN3sNaO2S* 502.1747, Found: 502.1755.

o0 o 4< Isopropyl 5-(heptylamino)-2-hydroxybenzoate (3ao).

Eluent: PE/EA = 20:1, yellow oil (15.8 mg, 54%). *H

NMR (400 MHz, CDCl3) & 10.34 (s, 1H), 7.04 (dd, J =

N 2.4, 1.0 Hz, 1H), 6.86 — 6.79 (m, 2H), 5.27 (hept, J =

6.2 Hz, 1H), 3.06 (t, J = 7.1 Hz, 2H), 1.66 — 1.55 (m,

2H), 1.44 — 1.23 (m, 14H), 0.94 — 0.83 (m, 3H). 3C NMR (100 MHz, CDCl3) § 169.9,

154.3, 141.2, 122.4, 118.15, 112.9, 112.1, 69.1, 45.2 31.9, 29.7, 29.3, 27.3, 22.75,

22.0, 14.2. HRMS (ESI-TOF) m/z: [M + H]" Calcd for C17H2sNO3* 294.2064, Found:
294.2060.
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Ethyl 4-(heptylamino)benzoate (3ap). Eluent: PE/EA

/@)1\0/\ = 20:1, light yellow solid (7.1 mg, 27%, m.p. 67 — 69
\/NZ/\H °C). 'H NMR (400 MHz, CDCl3) & 7.90 — 7.81 (m,

3ap 2H), 6.57 — 6.49 (m, 2H), 4.31 (g, J = 7.1 Hz, 2H),
4.11 (s, 1H), 3.15 (t, J = 7.2 Hz, 2H), 1.65 — 1.59 (m, 2H), 1.42 — 1.26 (m, 11H), 0.92
—0.85 (m, 3H). 3C NMR (100 MHz, CDCl3) § 167.1, 152.2, 131.6, 118.4, 111.4, 60.3,
43.5, 31.9, 29.45, 29.2, 27.2, 22.75, 14.6, 14.2. HRMS (ESI-TOF) m/z: [M + Na]*

Calcd for C16H25NNaO,* 286.1778, Found: 286.1781.

H N-(3,7-dimethyloctyl)aniline (3ua). Eluent: PE/EA =

“Ph
Y\/Y\/ 100:3, light yellow oil (11.9 mg, 51%). 'H NMR (400

3ua

MHz, CDCl3) § 7.20 — 7.14 (m, 2H), 6.71 — 6.66 (m, 1H),
6.63 — 6.58 (m, 2H), 3.54 (s, 1H), 3.20 — 3.05 (m, 2H), 1.69 — 1.59 (m, 1H), 1.55 —
1.39 (m, 3H), 1.36 — 1.23 (m, 3H), 1.21 — 1.09 (m, 3H), 0.93 (d, J = 6.5 Hz, 3H), 0.87
(d, J = 6.6 Hz, 6H). 13C NMR (100 MHz, CDCl3) & 148.7, 129.35, 117.2, 112.8, 42.1,
39.4, 37.4, 36.95, 31.0, 28.1, 24.9, 22.9, 22.8, 19.9. HRMS (ESI-TOF) m/z: [M + H]*
Calcd for C16H2sN™ 234.2216, Found: 234.2218.

WH\Ph N-(3,7-dimethyloct-6-en-1-yl)aniline  (3ua”).  Eluent:

PE/EA = 100:3, light yellow oil (8.3 mg, 36%). *H NMR

(400 MHz, CDCl3) § 7.21 — 7.13 (m, 2H), 6.72 — 6.65 (m,

1H), 6.64 — 6.57 (M, 2H), 5.15 — 5.04 (M, 1H), 3.56 (s, 1H), 3.19 — 3.04 (M, 2H), 2.10

—1.91 (m, 2H), 1.73 — 1.58 (m, 7H), 1.50 — 1.30 (m, 3H), 1.25 — 1.16 (m, 1H), 0.95 (d,

J = 6.6 Hz, 3H). 1*C NMR (100 MHz, CDCls) § 148.7, 131.5, 129.4, 124.8, 117.2,

112.8, 42.1, 37.2, 36.9, 30.6, 25.9, 25.6, 19.75, 17.8. HRMS (ESI-TOF) m/z: [M +
H]* Calcd for C1sH26N* 232.2060, Found: 232.2060.

N-(3,7-dimethyloct-6-en-1-yl)-4-methoxyaniline ~ (3uq).

N
Eluent: PE/EA = 50:1, light yellow oil (24.1 mg, 92%). 'H

3uq

NMR (400 MHz, CDCl3) § 6.81 — 6.76 (m, 2H), 6.62 —
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6.56 (m, 2H), 5.16 — 5.06 (m, 1H), 3.75 (s, 3H), 3.15 — 3.00 (m, 2H), 2.10 — 1.88 (m,
2H), 1.73 — 1,68 (m, 3H), 1.68 — 1.50 (m, 5H), 1.48 — 1.33 (m, 2H), 1.27 — 1.14 (m,
1H), 0.99 — 0.84 (m, 4H). *C NMR (100 MHz, CDCls) & 152.1, 143.0, 131.4, 124.8,
115.0, 114.2, 56.0, 43.1, 37.25, 37.0, 30.6, 25.9, 25.6, 19.75, 17.8. HRMS (ESI-TOF)
m/z: [M + H]" Calcd for C17H26NO* 262.2165, Found: 262.2161.

Ho@—\_\ 2-methoxy-4-(3-(phenylamino)propyl)phenol (3va).

o HN@ Eluent: PE/EA = 5:1, light yellow oil (13.4 mg, 52%). 'H

sva NMR (400 MHz, CDCls) & 7.21 — 7.13 (m, 2H), 6.88 —
6.82 (m, 1H), 6.73 — 6.66 (M, 3H), 6.62 — 6.55 (M, 2H), 3.86 (s, 3H), 3.15 (t, J = 7.0
Hz, 2H), 2.68 (t, J = 7.6 Hz, 2H), 1.99 — 1.87 (m, 2H). 3C NMR (100 MHz, CDCls) &
148.5, 146.5, 143.9, 133.7, 129.4, 121.1, 117.35, 114.4, 112.9, 111.1, 56.0, 43.5, 33.2,
31.4. HRMS (ESI-TOF) miz: [M + H]* Calcd for CigHoNOz* 258.1489, Found:

258.1493.

/\/\)\ oh N-(6-phenylhexan-2-yl)aniline (3aaa). Eluent: PE/EA =
Ph N~

H 100:3, light yellow oil (6.4 mg, 25%).'H NMR (400 MHz,

sase CDCls) § 7.32 — 7.26 (m, 2H), 7.22 — 7.12 (m, 5H), 6.66

(tt, 3 = 7.3, 1.1 Hz, 1H), 6.60 — 6.54 (m, 2H), 3.56 — 3.25 (M, 2H), 2.66 — 2.55 (m,
2H), 1.70 — 1.59 (m, 3H), 1.52 — 1.37 (m, 3H), 1.16 (d, J = 6.3 Hz, 3H). 3C NMR
(100 MHz, DMSO) 6 148.8, 142.75, 129.4, 128.75, 128.7, 126.1, 115.5, 112.7, 47.6,
36.6, 35.7, 31.7, 25.9, 20.9. HRMS (ESI-TOF) m/z: [M + H]* Calcd for CigH2aN*

254.1903, Found: 254.1904.

6-phenylhexan-2-ol (4a). Eluent: PE/EA = 5:1, colorless

OH " 0il (16.1 mg, 90%). *H NMR (400 MHz, CDCls) & 7.33 —

4a 7.26 (m, 2H), 7.22 — 7.16 (m, 3H), 3.86 — 3.73 (M, 1H),

2.64 (t,J = 7.7 Hz, 2H), 1.71 — 1.61 (m, 2H), 1.56 — 1.33 (m, 5H), 1.19 (d, J = 6.2 Hz,
3H). 3C NMR (100 MHz, CDCls) § 142.7, 128.5, 128.4, 125.8, 68.2, 39.3, 36.0, 31.6,
25.6, 23.6. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for Ci2HisONa* 201.1250,
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Found: 201.1250.

6-(4-(trifluoromethyl)phenyl)hexan-2-ol  (4b). Eluent:
Fsc/©/\/\)\0H PE/EA = 5:1, colorless oil (18.5 mg, 75%). 'H NMR
‘“’ (400 MHz, CDCl3) & 7.53 (d, J = 8.0 Hz, 2H), 7.32 —

7.27 (m, 2H), 3.87 — 3.72 (m, 1H), 2.68 (t, J = 7.7 Hz, 2H), 1.70 — 1.61 (m, 2H), 1.53
~1.32 (m, 5H), 1.19 (d, J = 6.2 Hz, 3H). 13C NMR (100 MHz, CDCls) § 146.8, 128.8,
128.1 (g, J = 32.1 Hz, 1C), 125.3 (q, J = 3.7 Hz, 1C), 1245 (g, J = 270.1 Hz, 1C),

68.15, 39.2, 35.9, 31.35, 25.5, 23.7. °F NMR (376 MHz, CDCls) & -62.24. HRMS
(ESI-TOF) m/z: [M + Na]* Calcd for C13Hi7FsONa* 269.1124, Found: 269.1123.

6-(4-fluorophenyl)hexan-2-ol (4c). Eluent: PE/EA = 7:1,

/O/\/\)\OH colorless oil (14.6 mg, 74%). *H NMR (400 MHz,
F 4c CDCls) § 7.17 — 7.07 (m, 2H), 7.00 — 6.89 (m, 2H), 3.84
—3.73 (m, 1H), 2.59 (t, J = 7.7 Hz, 2H), 1.66 — 1.56 (m, 2H), 1.54 — 1.27 (m, 5H),
1.18 (d, J = 6.2 Hz, 3H). 3C NMR (100 MHz, CDCls) & 161.3 (d, J = 241.5 Hz, 1C),
138.3 (d, J = 3.3 Hz, 1C), 129.8 (d, J = 7.6 Hz, 2C), 115.1 (d, J = 20.7 Hz, 2C), 68.2,

39.2, 35.2, 31.75, 25.5, 23.7. %F NMR (376 MHz, CDCl3) & -118.07. HRMS (ESI-
TOF) m/z: [M + Na]* Calcd for C12H17FONa* 219.1156, Found: 219.1152.

6-(4-chlorophenyl)hexan-2-ol (4d). Eluent: PE/EA =

WOH 7:1, colorless oil (15.3 mg, 72%). *H NMR (400 MHz,
c ad CDCl3) & 7.28 — 7.20 (m, 2H), 7.14 — 7.06 (m, 2H),
3.85-3.72 (m, 1H), 2.59 (t, J = 7.7 Hz, 2H), 1.67 — 1.56 (m, 2H), 1.52 — 1.29 (m, 5H),
1.18 (d, J = 6.2 Hz, 3H). 3C NMR (100 MHz, CDCls) § 141.1, 131.4, 129.85, 128.5,

68.2, 39.2, 35.4, 31.5, 25.45, 23.7. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for
C12H17CIONa* 235.0860, Found: 235.0855.

6-(4-bromophenyl)hexan-2-ol (4e). Eluent: PE/EA =
OH 6:1, colorless oil (10.3 mg, 40%). 'H NMR (400 MHz,
Br
4e
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CDCls) & 7.42 — 7.35 (m, 2H), 7.08 — 7.00 (m, 2H), 3.85 — 3.73 (m, 1H), 2.57 (t, J =
7.6 Hz, 2H), 1.67 — 1.57 (m, 2H), 1.51 — 1.28 (m, 5H), 1.18 (d, J = 6.2 Hz, 3H). *C
NMR (100 MHz, CDCls) & 141.6, 131.4, 130.3, 119.5, 68.2, 39.2, 35.4, 31.5, 25.45,
23.7. HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C12H17%'BrONa* 281.0335, Found:
281.0329.

6-(4-methoxyphenyl)hexan-2-ol (4f). Eluent: PE/EA =

OF 5.1, light yellow oil (14.4 mg, 69%). *H NMR (400
4t MHz, CDCls) § 7.14 — 7.05 (m, 2H), 6.87 — 6.76 (m,

2H), 3.83 — 3.74 (m, 4H), 2.56 (t, J = 7.7 Hz, 2H), 1.69 — 1.57 (m, 2H), 1.52 — 1.29 (m,
5H), 1.18 (d, J = 6.1 Hz, 3H). 3C NMR (100 MHz, CDCls) § 157.7, 134.8, 129.4,
113.8, 68.2, 55.4, 39.3, 35.1, 31.9, 25.5, 23.65. HRMS (ESI-TOF) m/z: [M + NaJ*

Calcd for C13H2002Na* 231.1356, Found: 231.1352.

OH  5-phenylpentan-1-ol (4g). Eluent: PE/EA = 7:1, light yellow

ag oil (11.7 mg, 71%). *H NMR (400 MHz, CDCls) 5 7.37 —

7.27 (m, 2H), 7.22 — 7.15 (m, 3H), 3.70 — 3.60 (M, 2H), 2.67 — 2.59 (m, 2H), 1.70 —

1.58 (m, 5H), 1.45 — 1.36 (m, 2H). 13C NMR (100 MHz, CDCls) § 142.7, 128.5, 128.4,

125.8, 63.1, 36.0, 32.8, 31.4, 25.5. HRMS (ESI-TOF) m/z: [M + Na]" Calcd for
C11H160ONa* 187.1093, Found: 187.1089.

4-phenylbutan-2-ol (4h). Eluent: PE/EA = 10:1, colorless oil

OH (12.9 mg, 86%). *H NMR (400 MHz, CDCls) & 7.34 — 7.27 (m,

an 2H), 7.25 — 7.16 (m, 3H), 3.89 — 3.79 (m, 1H), 2.82 — 2.64 (m,

2H), 1.86 — 1.72 (m, 2H), 1.62 (s, 1H), 1.24 (d, J = 6.2 Hz, 3H).

13C NMR (100 MHz, CDCls) & 142.2, 128.5, 125.9, 67.6, 40.95, 32.2, 23.7. HRMS
(ESI-TOF) m/z: [M + Na]" Calcd for C1oH140Na* 173.0937, Found: 173.0938.

M _Ph N- -3- -N- i : -
e\Mg\N N-heptyl-3-methyl-N-phenylbenzamide (5a). Eluent: PE/EA
20:1, colorless oil (27.0 mg, 87%). *H NMR (400 MHz, CDCls) §
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7.25 — 7.09 (m, 4H), 7.06 — 6.95 (m, 5H), 3.95 — 3.84 (m, 2H), 2.21 (s, 3H), 1.67 —
1.57 (m, 2H), 1.37 — 1.19 (m, 8H), 0.89 — 0.83 (m, 3H). *3C NMR (100 MHz, CDCls)
8 170.6, 143.7, 137.55, 136.5, 130.2, 129.5, 129.1, 127.9, 127.5, 126.6, 125.75, 50.6,
31.9, 29.2, 27.85, 27.0, 22.7, 21.3, 14.2. HRMS (ESI-TOF) m/z: [M + H]* Calcd for
Ca1H2sNO* 310.2165, Found: 310.2167.

Me\Mg\,Tl/Ph N-heptyl-4-methyl-N-phenylbenzenesulfonamide (5b). Eluent:
Ts PE/EA = 50:1, white solid (24.8 mg, 72%, m.p. 74 — 75 °C). H

> NMR (400 MHz, CDCls) & 7.49 — 7.43 (m, 2H), 7.33 — 7.27 (m,

3H), 7.23 (d, J = 8.0 Hz, 2H), 7.07 — 7.00 (m, 2H), 3.51 (t, J = 7.0 Hz, 2H), 2.42 (s,
3H), 1.44 — 1.34 (m, 2H), 1.33 — 1.14 (m, 8H), 0.85 (t, J = 6.9 Hz, 3H). 3C NMR
(100 MHz, CDCIs) 6 143.3, 139.3, 135.5, 129.4, 129.0, 128.9, 127.9, 127.8, 50.6,
31.8, 28.9, 28.3, 26.5, 22.7, 21.7, 14.2. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C20H2sNO2S* 346.1835, Found: 346.1836.

Me\Mg\N/Ph N-heptyl-N-octylaniline (5c). Eluent: PE/EA = 100:1, colorless oil
J@ (26.0 mg, 85%). *H NMR (400 MHz, CDCls) § 7.25 — 7.18 (m,

Me . 2H), 6.70 — 6.60 (m, 3H), 3.31 — 3.22 (m, 4H), 1.65 — 1.56 (m, 4H),
1.40 — 1.25 (m, 18H), 0.92 (t, J = 6.6 Hz, 6H). *C NMR (100

MHz, CDCls) 6 148.3, 129.3, 115.2, 111.8, 51.2, 32.1, 32.0, 29.7, 29.5, 29.4, 27.41,
27.39, 27.36, 27.33, 22.82, 22.79, 14.25. HRMS (ESI-TOF) m/z: [M + H]* Calcd for

C21H3sN™ 304.2999, Found: 304.2999.

O (R)-N-(1-(naphthalen-1-yl)ethyl)-3-(3-
FsC/Q\NH (trifluoromethyl)phenyl)propan-1-amine  (3xr).  Eluent:
3xr Cinacalcet PE/EA = 4:1, yellow oil (20.1 mg, 56%). *H NMR (400 MHz,
CDCl3) 6 8.19 (d, J = 8.1 Hz, 1H), 7.91 -7,87 (m, 1H), 7.79 -
7.74 (m, 1H), 7.68 -7.64 (m, 1H), 7.55 — 7.47 (m, 3H), 7.45 — 7.41 (m, 2H), 7.38 —
7.29 (m, 2H), 4.64 (g, J = 6.6 Hz, 1H), 2.78 — 2.56 (m, 4H), 1.90 -1.81 (m, 2H), 1.51
(d, J = 6.6 Hz, 3H). 13C NMR (100 MHz, CDCl3) & 143.15, 141.2, 134.1, 131.9 (d, J
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= 1.0 Hz, 1C), 131.4, 130.6 (g, J = 31.8 Hz, 1C), 129.1, 128.8, 127.3, 125.9, 125.8,
125.5, 125.2 (q, J = 3.7 Hz, 1C), 124.4 (q, J = 270.5 Hz, 1C),123.0, 122.8 (q, J = 3.7
Hz, 1C), 122.7, 53.8, 47.4, 33.5, 32.0, 23.7. °F NMR (376 MHz, CDCls) & -62.47.
HRMS (ESI-TOF) m/z: [M + H]* Calcd for C22H23FsN* 358.1777, Found: 358.1773.
\/\/\/H\Ph N-hexylaniline (3za). Eluent: PE/EA = 100:1, light yellow oil

3za (6.6 mg, 37%). 'H NMR (400 MHz, CDCl3) § 7.17 (t, J = 7.9
Hz, 2H), 6.69 (t, J = 7.3 Hz, 1H), 6.61 (d, J = 7.9 Hz, 2H), 3.70 (s, 1H), 3.10 (t, J =
7.2 Hz, 2H), 1.67 — 1.57 (m, 3H), 1.36 — 1.27 (m, 5H), 0.95 — 0.86 (M, 3H). 3C NMR
(100 MHz, CDCls) 6 129.4, 117.3, 112.9, 44.2, 31.8, 29.7, 27.0, 22.8, 14.2. HRMS
(ESI-TOF) m/z: [M + H]* Calcd for C12HaoN* 178.1590, Found: 178.1587.

S T WL (1E,2E,4E)-N,5-diphenylpenta-2,4-dien-1-imine(int-1).

int-1 Yellow solid (420 mg, 90%). 'H NMR (400 MHz, CDCls) &
8.19 (d, J = 9.2 Hz, 1H), 7.53 — 7.46 (m, 2H), 7.41 — 7.34 (m, 4H), 7.33 — 7.27 (m,
1H), 7.24 — 7.19 (m, 1H), 7.19 — 7.14 (m, 2H), 7.05 — 6.93 (m, 2H), 6.88 — 6.79 (m,
1H), 6.72 — 6.61 (m, 1H). The analytical data are consistent with those reported in the

literature.!*
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7. NMR Spectrum and HRMS Data
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