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1. General methods

Unless otherwise noted, all manipulations involving air or moisture-sensitive
compounds were performed in a nitrogen-filled glovebox or using standard Schlenk
techniques. Solvents were dried according to standard procedures. 'H NMR spectra
were recorded on 400 MHz by using a Bruker Avance 400 spectrometer. Chemical
shifts (& values) were reported in ppm with internal TMS (‘H NMR), CDCl; ('3C
NMR). GC analyses were measured on an Agilent 7820A system using an FID detector.
HRMS analyses were measured on Waters Synapt G2Si HDMS.

2. General procedure for hydroaminomethylation of olefins.

In a glove box, an autoclave with a magnetic stirring bar was charged with
Rh(acac)(CO), (0.083 mg, 3.2x10** mmol), sulfoxantphos (0.96 mg, 1.3x10-3 mmol)
and toluene/EtOH (1:1, 2.0 mL). The mixture was stirred for 5 min. Then olefin (1.6
mmol), amine (1.6 mmol) and ZSM-5 (75 mg) were added to the autoclave. The mixture
was purged with hydrogen for three times and subsequently charged with CO (10 bar)
and H; (15 bar). The autoclave was then heated to 120 °C (oil bath) and was kept at this
temperature for 10 h. The autoclave was cooled in ice water, and the gas was carefully
released in a well-ventilated hood. The mixture subsequently was analyzed by gas
chromatography (GC). Then the mixture was purified by flash column chromatography

on silica gel to afford the product amine.
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3. Adsorption experiment of morpholine and ZSM-5
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Fig. S1. The GC spectrum of morpholine (90 pL), decane (20 pL) in toluene and EtOH
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Fig. S2. The GC spectrum of morpholine (90 pL), decane (20 pL) and ZSM-5 (75 mg) in toluene
and EtOH (the mixture was detected after stirring for 30 minutes at room temperature)
4. The preparation and characterization of [Rh] species

In a glove box, a glass vial with a magnetic stirring bar was charged with
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sulfoxantphos (5.9 mg, 0.008 mmol) and Rh(acac)(CO), (2.1 mg, 0.008 mmol) in
toluene (1.0 mL) and MeOH (0.2 mL). The mixture was transferred to an autoclave,
which was purged with nitrogen three times and subsequently charged with CO (10 bar)
and H, (10 bar). The autoclave was then heated to 40 °C (oil bath) for 10 h. The
autoclave was cooled to room temperature, and the gas was carefully released in a well-
ventilated hood. The reaction mixture was immediately analyzed by HRMS. HRMS

(ESI) m/z: Calcd. For C43H3309P,RhS,™: 927.0482, Found: 927.4387 (M+H™).

5. The GC spectrum for hydroaminomethylation reaction of 1-hexene

and morpholine
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6. Characterization data for the products

AN

3a 0

4-Heptylmorpholine (3a)!!l: colorless liquid, 266.4 mg, 90% yield. '"H NMR (400
MHz, CDCLy): 8 3.61 (t, J = 4.8 Hz, 4H), 2.32 (t, J = 4.8 Hz, 4H), 2.23-2.19 (m, 2H),
1.40-1.36 (m, 2H), 1.22-1.67 (m, 8H), 0.78 (t, J = 7.2 Hz, 3H) ppm.
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4-Hexylmorpholine (3b)i?!: colorless liquid, 259.9 mg, 95% yield. "TH NMR (400
MHz, CDCLy): 8 3.66 (1, J = 4.4 Hz, 4H), 2.38 (s, 4H), 2.26 (t, J = 7.6 Hz, 2H), 1.44-
1.39 (m, 2H), 1.26-1.24 (m, 6H), 0.83 (t, J = 6.0 Hz, 3H) ppm.

AN

O
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4-Octylmorpholine (3¢)B!: colorless liquid, 290 mg, 91% yield. 'H NMR (400 MHz,
CDCLy): 8 3.63 (t, J= 4.4 Hz, 4H), 2.36-2.33 (m, 4H), 2.25-2.21 (m, 2H), 1.42-1.38 (m,
2H), 1.21-1.78 (m, 10H), 0.80 (t, J = 6.0 Hz, 3H) ppm.
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3d ©

4-Nonylmorpholine (3d)M: colorless liquid, 299.9 mg, 88% yield. '"H NMR (400
MHz, CDCls): 6 3.68 (t, J = 4.4 Hz, 4H), 2.40-2.38 (m, 4H), 2.73 (t, J = 7.6 Hz, 2H),
1.46-1.42 (m, 2H), 1.24-1.22 (m, 12H), 0.84 (t, /= 6.0 Hz, 3H) ppm.

A/*/\N/\
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4-Decylmorpholine (3¢)15!: colorless liquid, 312.4 mg, 86% yield. '"H NMR (400 MHz,
CDCls): & 3.68 (t, J = 4.4 Hz, 4H), 2.40-2.38 (m, 4H), 2.29-2.26 (m, 2H), 1.46-1.43 (m,
2H), 1.25-1.22 (m, 14H), 0.84 (t, J = 5.6 Hz, 3H) ppm.

AN
3f K/O

4-Undecylmorpholine (3f)!: colorless liquid, 354.8 mg, 92% yield. 'TH NMR (400
MHz, CDCL): § 3.59 (t, J = 4.8 Hz, 4H), 2.32-2.30 (m, 4H), 2.20 (t, J = 7.6 Hz, 2H),
1.38-1.35 (m, 2H), 1.17-1.15 (m, 16H), 0.76 (t, J = 6.4 Hz, 3H) ppm.
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4-(Cyclohexylmethyl)morpholine (3g)!"!: colorless liquid, 222.5 mg, 76% yield. 'H
NMR (400 MHz, CDCls): 8 3.70 (t, J = 4.8 Hz, 4H), 2.39-2.37 (m, 4H), 2.11 (d, J =
7.2 Hz, 2H), 1.77-1.67 (m, 4H), 1.50-1.47 (m, 1H), 1.26-1.16 (m, 4H), 0.88-0.84 (m,
2H) ppm.

o
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.

4-(4-Phenylbutyl)morpholine (3h)!8l: colorless oil, 318.9 mg, 91% yield. '"H NMR
(400 MHz, CDCl): & 7.28-7.25 (m, 2H), 7.17-7.16 (m, 3H), 3.70 (t, J = 3.6 Hz, 4H),
2.62 (t, J= 6.0 Hz, 2H), 2.41-2.39 (m, 4H), 2.34 (t, /= 6.0 Hz, 2H), 1.65-1.62 (m, 2H),
1.53-1.50 (m, 2H) ppm.

o
L_o

3i
4-(3-Phenylpropyl)morpholine (3i)!”!: colorless oil, 233.1 mg, 71% yield. '"H NMR
(400 MHz, CDCLy): § 7.29-7.26 (m, 2H), 7.19-7.18 (m, 3H), 3.71 (t, J = 4.0 Hz, 4H),
2.64 (t,J=4.0 Hz, 2H), 2.44-2.42 (m, 4H), 2.36 (t, /= 6.0 Hz, 2H), 1.85-1.79 (m, 2H),
ppm.

AN
O

1-Heptylpyrrolidine (3j)"°!: colorless liquid, 219.0 mg, 81% yield. '"H NMR (400
MHz, CDCl;): 6 2.46 (m, 4H), 2.38 (t, J = 8.0 Hz, 2H), 1.74-1.73 (m, 4H), 1.49-1.45
(m, 2H), 1.25-1.23 (m, 8H), 0.83 (t, J = 5.2 Hz, 3H) ppm.

AT
3k

1-Heptylpiperidine (3k)!!: colorless oil, 228.4 mg, 78% yield. "H NMR (400 MHz,
CDCls): & 2.46 (m, 4H), 2.38 (t, J = 8.0 Hz, 2H), 1.74-1.73 (m, 4H), 1.49-1.45 (m, 2H),
1.25-1.23 (m, 8H), 0.83 (t, /= 5.2 Hz, 3H) ppm.
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N,N-dibutylheptan-1-amine (31)!'%: colorless liquid, 261.5 mg, 72% yield. 'H NMR
(400 MHz, CDCLy): § 2.39-2.34 (m, 6H), 1.41-1.37 (m, 6H), 1.30-1.24 (m, 12H), 0.91-
0.86 (m, 9H) ppm.

MZ/\N/Q
H

3m

N-heptylaniline (3m)/'!l: colorless oil, 271.9 mg, 89% yield. '"H NMR (400 MHz,
CDCLy): & 7.14 (t, J = 8.0 Hz, 2H), 6.68-6.55 (m, 3H), 3.50 (s, br, 1H), 3.05 (t, J = 6.8
Hz, 2H), 1.58-1.55 (m, 2H), 1.33-1.29 (m, 8H), 0.89 (t, J = 6.0 Hz, 3H) ppm.

N’i
*H

3n

N-heptyl-4-methylaniline (3n)!'2l: colorless oil, 285.4 mg, 87% yield. 'TH NMR (400
MHz, CDCls): § 7.01 (d, J= 6.4 Hz, 2H), 6.55 (d, J = 6.4 Hz, 2H), 3.47 (s, br, 1H), 3.09
(t, J = 5.6 Hz, 2H), 2.26 (s, 3H), 1.64-1.59 (m, 2H), 1.37-1.30 (m, 8H), 0.92 (t, J = 5.6
Hz, 3H) ppm.

OMe
WN/O/

* H
30

N-heptyl-4-methoxyaniline (30)!13: colorless oil, 297.0 mg, 84% yield. 'TH NMR (400
MHz, CDCLy):  6.79 (d, J = 7.2 Hz, 2H), 6.58 (d, J = 7.2 Hz, 2H), 3.76 (s, br, 1H), 3.75
(s, 3H), 3.06 (t, J = 5.6 Hz, 2H), 1.62-1.59 (m, 2H), 1.41-1.30 (m, 8H), 0.90 (t, J = 5.6
Hz, 3H) ppm.

N-heptyl-2-methylaniline (3p)!'¥: red brown oil, 272.2 mg, 83% yield. '"H NMR 400
MHz, CDCLy): 8 7.16-7.13 (m, 1H), 7.07-7.06 (m, 1H), 6.68-6.62 (m, 2H), 3.49 (s, br,
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1H), 3.16 (t, J= 5.6 Hz, 2H), 2.15 (s, 3H), 1.70-1.67 (m, 2H), 1.44-1.32 (m, 8H), 0.92
(t,J=5.2 Hz, 3H) ppm.

Cl
WN/Q/

Y H
39

4-Chloro-N-heptylaniline (3q)'4: pale yellow oil, 320.4 mg, 89% yield. '"H NMR
(400 MHz, CDCL3): 3 7.12 (d, J = 6.8 Hz, 2H), 6.52 (d, J = 6.8 Hz, 2H), 3.55 (s, br,
1H), 3.07 (t, J = 6.0 Hz, 2H), 1.63-1.58 (m, 2H), 1.38-1.31 (m, 8H), 0.93-0.91 (m, 3H)

Br
WN/Q/

YOH
3r

4-Bromo-N-heptylaniline (3r)!'¥: pale yellow oil, 374.4 mg, 87% yield. '"H NMR
(400 MHz, CDCLy): 8 7.22 (d, J = 6.8 Hz, 2H), 6.45 (d, J = 6.8 Hz, 2H), 3.59 (s, br,
1H), 3.05 (t, /= 5.6 Hz, 2H), 1.60-1.57 (m, 2H), 1.32-1.26 (m, 8H), 0.90-0.87 (m, 3H)
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7. NMR spectra of products
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