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General.

All reactions were carried out under an atmosphere of nitrogen, unless otherwise
indicated. Most commercially supplied chemicals were used without further purification.
Analytical thin layer chromatography (TLC) was performed on a glass plates of silica
gel 60 GFas4 (Merck), which were visualized by the quenching of UV fluorescence (254
nm), and/or by an aqueous alkaline KMnOu solution, followed by heating. Column
chromatography was conducted on silica gel (Merck Kieselgel 70-230 mesh). Nuclear
magnetic resonance spectra were acquired on a VARIAN UNITY-INOVA 400 (400 MHz
and 100 MHz for 'H and 3C respectively) and/or on a JEOL JNM-AL 300 (300 MHz and
75.5 MHz for 'H and 13C respectively) spectrometers. The chemical shifts are reported
in § units relative to internal tetramethylsilane. IR spectra were recorded on a JASCO
FT/IR-4200 spectrometer. Liquid chromatogram mass spectrometer was recorded on
Shimadzu LCMS-2010EV. High-resolution mass spectra (ESI) were recorded on a

Bruker Daltonics micro TOF-15 focus.
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We examined the reaction condition with N,N-dicyclohexylpropargylamine 1a, ethynylbenzene 2a,
and zincbromide. The solvents, the amount of substrates and catalysts, and reaction temperature

were optimized for the synthesis of 1,6-enyne 3a.

Table S1. Screening of Reaction Conditions for Zn(II)-Catalyzed CDC of
N, N-Dicyclohexyl Propargyl  Amine la with Ethynyl Benzen 2a2

NCYZ
+ =—Ph ZnBr, (20 mol%) ;L : S

QN solvent, 24 h
= A\

A
1a 2a 3aa
——Ph

4a
entry  solvent 1a/2a Temperature ZnBr, isolated yield (%)
°C) (mol%)  3a  4a  recoveryofla  3aa
1 THF 1.0:3.0 100 20 9 38 trace 2
2 EtOH 1.0:3.0 100 20 23 0 17 -
3 CH;CN  1.0:3.0 100 20 36 29 - -
4 toluene 1.0:3.0 100 20 45 19 trace -
5 toluene 1.0:5.0 100 20 42 26 - -
6 toluene 1.0:2.0 100 20 30 28 - -
7 toluene 1.0:1.1 100 20 26 31 - -
8 toluene  2.0:1.0 100 20 38 43 - trace
9 toluene  1.0:3.0 80 20 33 9 23 -
10°  toluene  1.0:3.0 150 20 5 48 trace -
11 toluene  1.0:3.0 100 10 29 42 0 -

“N,N-Dicyclohexyl propargyl amine 1a (0.3 mmol), ethynyl benzene 2a, and ZnBr, (0.06 mmol) were
heated in toluene in a closed vial tube under N, for 24 h. ’Not observed. ‘at 150 °C, for 20 min, under

microwave.

We devised treatment of secondary amine 4a under the optimized condition in order to investigate
the reaction pathway of it (eq. (S1)), which ended up no reaction and 1,6-enyne 3a didn’t observed.
And treatment of 1,6-enyne 3a under the optimized condition (eq.(S2)) was also no reaction, and
secondary amine 4a didn’t observed. Secondary amine 4a is estimated to be neither a reaction

intermediate nor a decomposed 1,6-enyne 3a by elimination of the allyl group.
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L o ZnBr, (20 mol%)  \\ Q
———Ph D 2 N
QNH ¥ =—Ph foluene, 100°C, 24 b\ (1)

no reaction
4a 2a 3a
2.0 equiv

<;gPh . ZnBr, (20 mol%)  \\ < 2_
QN o= "Fh toluene, 100 °C, 24 h  \\ QNH = Ph (52
\\ no reaction

3a 2a 4a
2.0 equiv

The reaction pathway of secondary amine 4a can be the addition of alkyne 2a to the imine which

was generated by transformation from propargylic amine 1a to the allene' (Scheme S1).

Scheme S1

——Ph

2a
ZnBr, (20 mol%) — Ph
QN solvent, 24 h QNH
=

1a 4a

Analysis of the diastereomeric ratios of 3h and 3i
The quantitative analysis of the composition of E/Z mixtures (3h and
;—_ Ph

31) were improved by decoupling of 'H at the vinyl position in 'H

4( Nm <H NMR.

3h; CH,R=Me R
3i; CH,R = Bu



Isotopic Labeling Experiments

Propargylic amine 1 itself is a tertiary amine, so that the reaction mixture is basic
under our optimized reaction condition. When we treat propargyl amine 1a, which is a
terminal alkyne, substrates 1a and 2a would have been deprotonated, and the both
carbons of the alkene position in the product d-3a were deuterated (eq. (4)). We focused
on the ratio of deuterium atoms incorporated in the alkene position. The terminal
carbon was preferred rather than the inner carbon to be deuterated (38%>19%).
Competing eq. (5) with eq. (4), total deuterium atoms included in situ were fewer than
that of eq. (4), because excess amount of terminal alkyne 2a was added. In eq. (S3), a
half of deuterium atoms of eq. (4) were included in situ, and some of them incorporated

in alkene position of 1,6-enyne d3a in the ratio of 19% to 4%.

O P =
d-2a (93%d) —
1.5 equiv ZnBr, (20 mol%)
QN + foluene, 700 °C, 24 h N H/D (4%d) (83)
— H—==—Ph l: H/D (19%0)
1a 2a d-3a
1 equiv 1.5 equiv 30%

The deuterium atoms at the terminal positions of d-1a and d-2a were incorporated in

the both carbons of the alkene position in cis relation (eq. (S4)).

:L: Ph
; > - ZnBr, (20 mol%)
Q + D—=—Fh toluene, 100 °C, 24 h N H/D (21%0) (S4)

N
= N—HiD (46%a)
d-1a (96%0) d-2a (90%0) d-3a
1 equiv 3 equiv 27%

Treatment of propargyl amine la and deuterated ethynylbenzene d-2a in benzene-db
afforded 1,6-enyne d-3a as the one did in eq. (4) (eq. (S5)). It is suggested that the

solvents would not relate with the protonation of propargyl amine 1a directly.

Q ZnBr, (20 mol%) Q
D—==—Ph 2 N  HID (18% S5
<:>,N * CoDe, 100 °C, 24 h (18%d)  (S9)
N N H/D (41%d)

1a d-2a (93%0) d-3a H

1 equiv 3 equiv 53%
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Additionally treatment of three equivalent of deuterated propargyl amine d-la and
ethynylbenzene 2a afforded 1,6-enyne d-3a (eq. (S6)). Competing eq. (S6) with eq. (5),
nearly three times of deuterium atoms were included in situ, which were incorporated

in alkene position of 1,6-enyne d-3a in the ratio of 30% to 14%.

N

:L__ Ph
</ > . ZnBr, (20 mol%) Q .
Q + H—=—Fh toluene, 100 °C, 24 h N H/D (14%d) (S6)

= p N—np (30%d)
d-1a (88%0d) 2a d-3a H
3 equiv 1 equiv 28%

The result of these equations (eq. (4) and (5), and eq. (S3)-(S6)) suggested that acidic

protones of terminal alkynes would relevant for the current redox CDC.

Preparation of propargylic amines 1
N, N-Dicyclohexylprop-2-yn-1-amine 1a, /N,N-Diisopropylamineprop-2-yn-1-amine 1b,
N, N-Dihexylprop-2-yn-1-amine 1c¢, and N,N-Dibenzylprop-2-yn-l-amine 1le were

already reported.2

General procedure for propargylic amines 1d, 1f, and 1g
To a mixture of N, N-diisobutylamine (8.7 ml, 50 mmol) and K2COs (13.8 g, 100 mmol) in

DMF (120 ml), was added 1-propyne-3-bromide (3.8 ml, 50 mmol) and the mixture was
stirred at room temperature for 14 h. After the celite filtration, the filtrate was
concentrated under the reduced pressure and diluted in diethyl ether. The ethereal
solution was washed with water, brine, and dried over anhydrous MgSO4. The solvent
was removed in vacuo. The residue was purified by column chromatography on silica gel
with hexane/EtOAc (50/1) as eluent to give N, N-diisobutylprop-2-ynylamine 1d as a
colorless liquid (7.56 g, 90% yield). 2-(Prop-2-ynyl)-1,2,3,4-tetrahydroisoquinoline 1f and
N-methyl- V-(prop-2-ynyl)butan-1-amine 1g were prepared from
1,2,3,4-tetrahydroisoquinoline and MN-butylmethylamine, respectively, in a similar

manner.

General procedure for propargylic amines 1h and 1i
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To N, N-diisobutylprop-2-ynylamine 1d (0.84g, 5.0 mmol) in THF (25 ml), was added
dropwise “Buli in hexane (1.6M, 5.5 mmol) at 0°C, and stirred over 20 min.
TIodomethane (0.375ml, 6.0 mmol) was added to the mixture at 0°C. The resulting
solution was allowed to warm to room temperature and was stirred for 5 h. The solvent
was concentrated under a reduced pressure and the mixture was diluted in diethyl
ether. The ethereal solution was washed with saturated NH4Cl aq., brine, and dried
over anhydrous MgSO4. The solvent was concentrated under a reduced pressure,
yielding pure N, N-diisobutylbut-2-yn-1-amine 1h (0.795 g, 88% yield) as a colorless oil.
N, N-Diisobutylhept-2-yn-1-amine 1i was prepared according the same procedure except

for the use of 1-iodobutane.

Synthesis of the propargylic amines 1
N, N-diisobutylprop-2-yn-1-amine (1d)

L

Colorless oil; 'H NMR (400 MHz, CDCl) 6 3.35 (d, J = 2.4 Hz, 2H), 2.18 (d, J = 7.2 Hz, 4H), 2.13
(t, J = 2.4 Hz, 1H), 1.68 (sept, J = 6.8 Hz, 2H), 0.89 (d, J = 6.4 Hz, 12H); °C NMR (75 Hz, CDCl5)
§79.4, 72.1, 62.3, 42.6, 26.1, 20.7; IR (neat) 3308, 2958, 2934, 2864, 2801, 1460, 649, 624 cm™;
HRMS m/z (ESI) caled. for C;;Hy N [M+H]": 168.1752, found: 168.1749.

2-(prop-2-ynyl)-1,2,3,4-tetrahydroisoquinoline (1f)

N
=

Yellow oil; '"H NMR (400 MHz, CDCl3) & 7.14-7.11 (m, 3H), 7.05-7.03 (m, 1H), 3.77 (s, 2H), 3.51
(d, J = 2.8 Hz, 2H), 2.95 (t, J = 6.4 Hz, 2H), 2.84 (t, J = 6.4 Hz, 2H), 2.27 (t, J = 2.4 Hz, 1H); °C
NMR (100 Hz, CDCl;) 6 134.5, 133.8, 128.6, 126.6, 126.1, 125.6, 78.7, 73.3, 54.3, 49.7, 46.8, 29.2;
IR (neat) 3292, 2912, 2801, 1133, 1094, 741, 645 cm™; [M+H]"; HRMS m/z (ESI) calcd. for

CoH ;3N [M+H]": 172.1126, found: 172.1123.

N-methyl- N-(prop-2-ynyDbutan-1-amine (1g)
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—N
\__

Yellow oil; 'H NMR (400 MHz, CDCls) & 3.34 (d, J = 2.4 Hz, 2H), 2.40 (t, J = 7.2 Hz, 2H), 2.30 (s,
3H), 2.21 (t, J = 2.4 Hz, 1H), 1.68-1.26 (m, 4H), 0.92 (t, J = 7.2 Hz, 3H); °C NMR (100 Hz, CDCls)
5 78.7,72.8, 55.4, 45.5, 41.7, 29.7, 20.5, 14.0; IR (neat) 3308, 2958, 2934, 2864, 2801, 1460, 649,

624 cm’'; HRMS m/z (ESI) calced. for CgHysN [M+H]": 126.1283, found: 126.1278.

N, N-diisobutylbut-2-yn-1-amine (1h)
_<_N —~
=

Pale yellow oil; '"H NMR (400 MHz, CDCl3) 6 3.27 (q, J = 2.0 Hz, 2H), 2.15 (d, J = 7.2 Hz, 4H),
1.83 (t, J = 2.0 Hz, 3H), 1.67 (sept, J = 6.8 Hz, 2H), 0.87 (d, J = 6.4 Hz, 12H); °C NMR (100 Hz,
CDCl;) & 79.6, 74.5, 62.4, 43.0, 26.2, 20.8, 3.4; IR (neat) 2953, 2870, 2817, 1468, 1364, 1093 cm™;
HRMS m/z (ESI) caled. for C,HyN [M+H]™: 182.1909, found: 182.1910

N, N-diisobutylhept-2-yn-1-amine (1i)

<L
IS

Colorless oil; '"H NMR (400 MHz, CDCl3) 6 3.29 (t, J = 2.0 Hz, 2H), 2.19 (tt, J = 4.0, 2.0 Hz, 2H),
2.15 (d, J = 7.6 Hz, 4H), 1.69 (sept, J = 6.8 Hz, 2H), 1.52-1.39 (m, 4H), 0.91 (t, J = 6.8 Hz, 3H),
0.87 (d, J = 6.8 Hz, 12H); *C NMR (100 Hz, CDCly) & 84.5, 75.1, 62.4, 42.9, 31.2, 26.1, 21.9, 20.8,
18.3, 13.6; IR (neat) 2954, 2870, 2816, 1468, 1364, 1325, 1092 cm™; HRMS m/z (ESI) calcd. for
C5HyoN [M+H]": 224.2378, found: 224.2376.

Synthesis of N-tethered 1,6-enynes 3

Representative procedure for M-tethered 1,6-enynes 3

ZnBr2 (0.0135g, 0.06 mmol), N, N-dicyclohexyl-hept-2-yn-1-amine 1a (0.0658g, 0.3 mmol),
and ethynylbenzene 2a (0.10 ml, 0.9 mmol) in dry toluene (1.2 ml) were stirred at 100°C

for 24 h in a closed vial tube. The resulting solution was filtered through celite and
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concentrated under a reduced pressure. The residue was purified by column
chromatography on silica gel with hexane/AcOEt (30/1) as eluent to give 3a (0.0438g,

45% yield) as a colorless oil.

Characterization of MN-tethered 1,6-enynes 3

N-allyl- M-cyclohexyl-1-(2-phenylethynyl)cyclohexanamine (3a)

Pale yellow oil; 'H NMR (400 MHz, CDCl3) & 7.40-7.37 (m, 2H), 7.31-7.25 (m, 3H), 5.96-5.86 (m,
1H), 5.15 (dd, J = 17.2, 2.0 Hz, 1H), 4.93 (dd, J = 10.4, 2.0 Hz, 1H), 3.44 (t, J = 5.6 Hz, 2H), 3.07 (tt,
J=11.2,3.2 Hz, 1H), 2.00-1.94 (m, 4H), 1.77-1.49 (m, 10H), 1.40-1.17 (m, 5H), 1.09-0.98 (m, 1H);
C NMR (100 Hz, CDCl3) & 142.7, 131.3, 128.2, 127.5, 124.2, 112.7, 95.2, 84.8, 58.9, 57.0, 47.6,
38.0, 30.9, 26.5, 26.3, 25.7, 23.1; IR (neat) 3079, 2931, 2853, 1445, 755, 690 cm™'; HRMS m/z (ESI)
calcd. for Co3H3 N [M+H]": 322.2535, found: 322.2535.

N-allyl- N-isopropyl-2-methyl-4-phenylbut-3-yn-2-amine (3b)

=g

N

I\

Pale yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.39-7.37 (m, 2H), 7.30-7.26 (m, 3H), 5.98-5.88 (m,
1H), 5.19 (dd, J = 17.0, 1.8 Hz, 1H), 4.96 (dd, J = 10.4, 2.0 Hz, 1H), 3.55 (sept, J = 6.8 Hz, 1H),
3.36 (d, J = 3.2 Hz, 2H), 1.46 (s, 6H), 1.10 (d, J = 6.4 Hz, 6H); °C NMR (75 Hz, CDCl;) & 139.8,
128.8, 125.6, 125.0, 121.3, 110.6, 93.5, 79.7, 52.1, 46.1, 44.0, 28.0, 17.8; IR (neat) 3079, 2978, 2931,
1177, 911, 754, 690 cm™'; HRMS m/z (ESI) caled. for C7Hy3N [M+H]': 242.1909, found: 242.1906.

N-allyl- Nhexyl-1-phenyloct-1-yn-3-amine (3c)

——Ph
N

M

Yellow oil;'H NMR (400 MHz, CDCl3) & 7.43-7.40 (m, 2H), 7.31-7.27 (m, 3H), 5.91-5.81 (m, 1H),
5.22 (dd, J = 17.2 Hz, 1.2 Hz, 1H), 5.10 (d, J = 10.0 Hz, 1H), 3.66 (t, J = 8.4 Hz, 1H), 3.35-3.29 (m,
1H), 3.00 (dd, J = 14.4, 8.0 Hz, 1H), 2.62-2.55 (m, 1H), 2.44-2.37 (m, 1H), 1.54-1.40 (m, 2H),
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1.38-1.25 (m, 12H), 0.89 (q, J = 6.8 Hz, 6H); >C NMR (100 Hz, CDCl;) & 137.2, 131.7, 128.2,
127.7, 1237, 116.6, 88.9, 84.7, 54.7, 53.7, 51.0, 34.1, 31.8, 31.6, 28.3, 27.2, 26.4, 22.7, 22.6, 14.09,
14.08; IR (neat) 2928, 2858, 917, 755, 690, 478 cm™'; HRMS m/z (ESI) calcd. for Co3HysN [M+H]*:
326.2848, found: 326.2849.

MN-allyl- N-isobutyl-4-methyl-1-phenylpent-1-yn-3-amine (3d)

;—: Ph
N
—<_ \—\\
Colorless oil;lH NMR (400 MHz, CDCl3) & 7.45-7.42 (m, 2H), 7.32-7.28 (m, 3H), 5.89-5.79 (m,
1H), 5.20 (d, J/ = 17.2 Hz, 1H), 5.07 (d, J = 10.0 Hz, 1H), 3.28 (dt, J = 14.4, 2.2 Hz, 1H), 3.14 (d, J =
10.4 Hz, 1H), 2.92 (dd, J = 14.4, 8.4 Hz, 1H), 2.33 (dd, J = 12.8 Hz, 4.8 Hz, 1H), 2.17 (dd, J = 12.8,
10.4 Hz, 1H), 1.89-1.70 (m, 2H), 1.09 (d, J = 6.8 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H), 0.92 (d, / = 6.8
Hz, 3H), 0.87 (d, J = 6.8 Hz, 3H); °C NMR (100 Hz, CDCl3) & 137.7, 131.7, 128.2, 127.6, 123.8,

116.3, 88.3, 85.2, 61.2, 59.5, 54.7, 31.1, 26.4, 21.1, 20.9, 20.7, 20.1; IR (neat) 2955, 1468, 1086, 918,
755, 690 cm™'; HRMS m/z (ESI) calcd. for CoHyN [M+H]': 270.2222, found: 270.2218.

Nbenzyl- N-(1,3-diphenylprop-2-ynyl)prop-2-en-1-amine (3e)

S

Yellow oil;'H NMR (400 MHz, CDCl3) & 7.71 (d, J = 6.8 Hz, 2H), 7.59-7.57 (m, 2H), 7.41-7.18 (m,
11H), 5.93-5.83 (m, 1H), 5.31 (d, J = 17.2 Hz, 1H), 5.15 (d, J = 10.4 Hz, 1H), 5.02 (s, 1H), 3.86 (d, J
=13.2 Hz, 1H), 3.51 (d, J = 13.6 Hz, 1H), 3.23 (dt, J = 16.0 Hz, 2.0 Hz, 1H), 3.09 (dd, J = 14.0 Hz,
8.4 Hz, 1H); >C NMR (75 Hz, CDCl;) & 139.7, 139.3, 136.6, 131.9, 128.8, 128.4, 128.3, 128.2,
128.1, 127.4, 126.9, 123.3, 117.4, 88.2, 85.1, 56.3, 54.6, 53.5; IR (neat) 3029, 2925, 2813, 1599,
1490, 1449, 1113, 918, 755, 696 cm’'; HRMS m/z (ESI) caled. for CosHpsN [M+H]': 338.1909,
found: 338.1909.

Ph

2-allyl-1-(2-phenylethynyl)-1,2,3,4-tetrahydroisoquinoline (3f)
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——Ph
N

I\

Orange oil; "H NMR (400 MHz, CDCls) 6 7.43-7.39 (m, 2H), 7.31-7.23 (m, 4H), 7.19-7.11 (m, 3H),
6.02-5.92 (m, 1H), 5.34 (dd, J = 18.8, 2.0 Hz, 1H), 5.23 (dt, J = 10.0, 0.8 Hz, 1H), 4.88 (s, 1H),
3.45-3.36 (m, 2H), 3.08-2.97 (m, 2H), 2.86-2.79 (m, 2H); *C NMR (100 Hz, CDCl;) & 135.4, 135.2,
133.9, 131.8, 129.0, 128.2, 128.0, 127.8, 127.0, 125.9, 123.2, 118.4, 87.3, 86.7, 58.4, 54.6, 45.4,
28.8; IR (neat) 3064, 2914, 2817, 1489, 741, 691, 478 cm™'; HRMS m/z (ESI) calcd. for CooH oN
[M+H]": 274.1596, found: 274.1594.

N-allyl- methyl-1-phenylhex-1-yn-3-amine (3g)

Pale yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.45-7.42 (m, 2H), 7.31-7.28 (m, 3H), 5.92-5.82 (m,
1H), 5.27-5.22 (m, 1H), 5.16-5.12 (m, 1H), 3.63 (dd, J = 8.8, 6.0 Hz, 1H), 3.22-3.17 (m, 1H), 3.08
(dd, J = 13.6, 7.2 Hz, 1H), 2.28 (s, 3H), 1.72-1.43 (m, 4H), 0.96 (t, J = 3.6 Hz, 3H); °C NMR (75
Hz, CDCl3) 6 136.2, 131.7, 128.2, 127.8, 123.5, 117.5, 87.4, 85.7, 58.2, 55.8, 37.6, 35.9, 19.9, 13.9,
13.1; IR (neat) 3080, 2958, 2872, 2790, 1489, 1456, 920, 755, 690 cm™'; HRMS m/z (ESI) calcd. for
Ci6Hy N [M+H]": 228.1752, found: 228.1747.

N-(but-2-enyl)- Nisobutyl-4-methyl-1-phenylpent-1-yn-3-amine (3h)

Colorless oil; "H NMR (400 MHz, CDCl3) 6 7.44-7.40 (m, 2H), 7.31-7.27 (m, 3H), 5.63-5.54 (m,
1H), 5.48-5.41 (m, 1H), 3.21-3.17 (m, 1H), 3.14 (d, /= 10.4 Hz, 1H), 2.84 (dd, J = 13.6, 8.4 Hz, 1H),
2.28 (dd, J = 12.8, 4.4 Hz, 1H), 2.16 (dd, J = 12.8, 10.0 Hz, 1H), 1.89-1.68 (m, 2H), 1.68 (d, /= 6.4
Hz, 3H), 1.10 (d, J = 6.4 Hz, 3H), 1.01 (d, J = 6.4 Hz, 3H), 0.90 (d, J = 6.4 Hz, 3H), 0.86 (d, /= 6.4
Hz, 3H); °C NMR (100 Hz, CDCly) & 131.7, 130.1, 128.2, 127.5, 127.2, 123.9, 88.5, 85.1, 61.0,
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59.3,53.8, 31.0, 26.4, 21.1, 20.9, 20.7, 20.1, 17.8; IR (neat) 2955, 2814, 1468, 1079, 967, 765, 690,
491 cm™; HRMS m/z (ESI) caled. for CooH,N [M+H]": 284.2378, found: 284.2375.

N-isobutyl- N-(4-methyl-1-phenylpent-1-yn-3-ylhept-2-en-1-amine (31)

Colorless oil;lH NMR (400 MHz, CDCl3) 6 7.44-7.42 (m, 2H), 7.31-7.25 (m, 3H), 5.61-5.54 (m,
1H), 5.46-5.39 (m, 1H), 3.22-3.19 (m, 1H), 3.17 (d, J = 9.6 Hz, 1H), 2.84 (dd, J = 14.0, 8.0 Hz, 1H),
2.29 (dd, J = 12.8, 4.4 Hz, 1H), 2.17 (dd, J = 12.8, 10.0 Hz, 1H), 2.03 (dd, J = 13.2, 6.8 Hz, 2H),
1.88-1.69 (m, 2H), 1.39-1.09 (m, 4H), 1.08 (d, J = 6.4 Hz, 3H), 1.01 (d, J = 6.4 Hz, 3H), 0.90-0.86
(m, 9H); *C NMR (100 Hz, CDCl;) § 132.9, 131.7, 128.8, 127.5, 123.9, 88.5, 85.1, 61.0, 59.3, 53.8,
32.0,31.5,31.0, 26.4, 22.1, 21.1, 20.9, 20.7, 20.1, 13.9; IR (neat) 2955, 2870, 2815, 1467, 1069, 972,
755,690 cm’'; HRMS m/z (ESI) caled. for C1oHyN [M+H]": 326.2848, found: 326.2848.

N-allyl- N-isobutyl-2-methyltridec-4-yn-3-amine (3;)

;—: Oct
N
_<_ 1\
Colorless oil; 'H NMR (400 MHz, CDCl;) & 5.85-5.75 (m, 1H), 5.16 (d, J = 11.0 Hz, 1H), 5.04 (d, J
= 6.8 Hz, 1H), 3.21-3.15 (m, 1H), 2.88 (dt, J = 5.2, 2.0 Hz, 1H), 2.80 (dd, J = 14.4, 8.4 Hz, 1H), 2.07
(dd, J = 12.4, 10.0 Hz, 1H), 1.73-1.64 (m, 2H), 1.56-1.28 (d, J = 6.8 Hz, 3H), 0.96 (d, J = 6.8 Hz,
3H), 0.89-0.84 (m, 9H); "*C NMR (100 Hz, CDCl5) & 138.0, 115.9, 84.9, 77.8, 60.7, 59.4, 54.6, 31.8,
31.1,29.3,29.2,29.1, 28.8, 26.3, 22.7, 21.1, 20.9, 20.7, 20.1, 18.6, 14.1; IR (neat) 2928, 2857, 2815,

1468, 1086, 916, 458 cm™; HRMS m/z (ESI) calcd. for C;3H,N [M+H]™: 306.3161, found:
306.3162.

N-allyl-N-isobutyl-2,7-dimethyloct-4-yn-3-amine (3k)

Colorless oil; "H NMR (400 MHz, CDCl3) 6 5.85-5.75 (m, 1H), 5.18-5.13 (m, 1H), 5.05-5.02 (m,
1H), 3.22-3.17 (m, 1H), 2.92-2.88 (m, 1H), 2.84-2.78 (m, 1H), 2.23 (dd, J = 12.8, 4.4 Hz, 1H),
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2.13-2.05 (m, 3H), 1.84-1.43 (m, 3H), 1.02-0.95 (m, 12H), 0.89 (d, J = 6.8 Hz, 3H), 0.85 (d, /= 6.4
Hz, 3H); °C NMR (100 Hz, CDCl3) & 138.0, 115.9, 83.7, 78.7, 60.7, 59.5, 54.6, 31.1, 28.3, 27.9,
26.3, 22.0, 21.1, 20.9, 20.7, 20.1; IR (neat) 2955, 2870, 2815, 1467, 1385, 1365, 1086, 916 cm™;
HRMS m/z (ESI) calcd. for Ci7H3 N [M+H]": 250.2535, found: 250.2535.

N-allyl- M-isobutyl-4-methyl-1-(trimethylsilyl)pent-1-yn-3-amine (31)

%%TMS
_<_N
I\
Colorless oil; 'H NMR (400 MHz, CDCL3) § 5.84-5.74 (m, 1H), 5.17 (d, J = 8.8 Hz, 1H), 5.06 (d, J =
10.0 Hz, 1H), 3.21-3.15 (m, 1H), 2.92 (d, J = 10.4 Hz, 1H), 2.79 (dd, J = 14.4, 8.0 Hz, 1H), 2.21 (dd,
J=14.4,3.2 Hz, 1H), 2.06 (dd, J = 14.4, 10.0 Hz, 1H), 1.77-1.64 (m, 2H), 1.01 (d, J = 6.8 Hz, 3H),
0.96 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 6.8 Hz, 3H), 0.85 (d, J = 6.8 Hz, 3H) 0.17 (s, 9H); °C NMR
(100 Hz, CDCls) & 137.6, 116.1, 104.7, 89.0, 61.3, 59.3, 54.4, 30.8, 26.2, 21.0, 20.8, 20.7, 20.0, 0.3;

IR (neat) 2957, 2817, 2159, 1250, 842, 486 cm™'; HRMS m/z (ESI) calcd. for CiH3NSi [M+H]":
226.2304, found: 226.2301.

ethyl 4-(allyl(isobutyl)amino)-5-methylhex-2-ynoate (3m)

—< 0]
_<_N\_\ o\
Colorless oil; 'H NMR (400 MHz, CDCl3) 6 5.82-5.72 (m, 1H), 5.22-5.17 (m, 1H), 5.10-5.07 (m,
1H), 4.24 (q, J = 7.2 Hz, 2H), 3.27-3.22 (m, 1H), 3.07 (d, J = 10.4 Hz, 1H), 2.85 (dd, J = 14.4, 8.4
Hz, 1H), 2.27 (dd, J = 12.8, 8.4 Hz, 1H), 2.14 (dd, J = 12.8, 10.0 Hz, 1H), 1.88-1.65 (m, 2H), 1.32 (t,
J=72Hz, 3H), 1.04 (d, J=6.4 Hz, 3H), 1.00 (d, /= 6.4 Hz, 3H) , 0.89 (d, / = 6.4 Hz, 3H) , 0.86 (d,
J=6.4Hz, 3H); BC NMR (100 Hz, CDCls) 6 153.8, 136.8, 116.9, 87.2, 77.5, 61.8, 60.5, 59.2, 54.5,

30.5,26.3, 20.9, 20.60, 20.56, 19.9, 14.0; IR (neat) 2871, 2818, 2221, 1713, 1468, 1366, 1238, 1058,
921, 752 cm™; HRMS m/z (ESI) calcd. for C17Hz N [M+H]": 266.2120, found: 266.2120.

N-allyl- M-isobutyl-1-biphenyl-4-methylpent-1-yn-3-amine (3n)
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Colorless oil; 'H NMR (400 MHz, CDCls) 6 7.59-7.49 (m, 6H), 7.43 (t, J=7.8 Hz, 2H), 7.34 (t, J =
10.4 Hz, 1H), 5.90-5.80 (m, 1H), 5.21 (d, J = 17.2 Hz, 1H), 5.08 (d, J = 10.0 Hz, 1H), 3.29 (dt, J =
14.4, 2.0 Hz, 1H), 3.17 (d, J = 10.4 Hz, 1H), 2.94 (dd, J = 14.4, 8.4 Hz, 1H), 2.35 (dd, J = 12.8, 3.6
Hz, 1H), 2.19 (dd, J = 12.8, 6.0 Hz, 1H), 1.91-1.71 (m, 2H), 1.11 (d, J = 6.0 Hz, 1H), 1.04 (d, /= 6.0
Hz, 3H), 0.93 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 6.8 Hz, 3H); >*C NMR (100 Hz, CDCl5) & 140.5,
140.4, 137.7, 132.1, 128.8, 127.5, 127.0, 126.9, 122.8, 116.3, 89.0, 85.1, 61.3 59.5, 54.8, 31.1, 26.4,
21.1,20.9, 20.7, 20.1; IR (neat) 3078, 3032, 2955, 2869, 2814, 1487, 1086, 839, 763, 697, 496 cm™;
HRMS m/z (ESI) caled. for C,sH3 N [M+H]": 346.2535, found: 346.2536.

MN-allyl- N-isobutyl- #methyl-1- ptolylpent-1-yn-3-amine (30)

= CHs;
N
—<_ \—\\
Colorless oil; 'H NMR (400 MHz, CDCl;) 6 7.32 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 8.0 Hz, 2H),
5.88-5.78 (m, 1H), 5.22-5.16 (m, 1H), 5.08-5.05 (m, 1H), 3.29-3.24 (m, 1H), 3.13 (d, J = 10.0 Hz,
1H), 2.91 (dd, J = 14.8, 8.0 Hz, 1H), 2.36-2.30 (m, 4H), 2.16 (dd, J = 12.4, 10.4 Hz, 1H), 1.88-1.70
(m, 2H), 1.08 (d, J = 6.4 Hz, 3H), 1.02 (d, J = 6.4 Hz, 3H), 0.91 (d, / = 6.4 Hz, 3H), 0.87 (d, /= 6.4
Hz, 3H); °C NMR (100 Hz, CDCly) & 137.7, 137.6, 131.5, 128.9, 120.7, 116.2, 87.4, 85.2, 61.2,

59.5,54.7,31.1,26.4,21.4,21.1, 20.9, 20.7, 20.1; IR (neat) 2955, 2869, 2815, 1508, 1087, 816 cm™";
HRMS m/z (ESI) calcd. for CaoHoN [M+H]": 284.2378, found: 284.2373.

N-allyl- Nisobutyl-4-methyl-1-m-tolylpent-1-yn-3-amine (3p)

—<_ N\—\\ CHs

Colorless oil; 'H NMR (400 MHz, CDCls) 6 7.25-7.23 (m, 2H), 7.18 (t, J= 7.6 Hz, 1H), 7.08 (d, J =
3.6 Hz, 1H), 5.88-5.78 (m, 1H), 5.78-5.22 (m, 1H), 5.17-5.09 (m, 1H), 3.27 (dq, J = 12.4, 2.0 Hz,
1H), 3.13 (d, / = 5.2 Hz, 1H), 2.91 (dd, J = 14.4, 8.4 Hz, 1H), 2.35-2.31 (m, 4H), 2.17 (dd, J = 12.8,
11.6 Hz, 1H), 1.89-1.69 (m, 2H), 1.09 (d, J = 6.8 Hz, 3H), 1.02 (d, J = 6.8 Hz, 3H), 0.92 (d, /= 6.8
Hz, 3H), 0.87 (d, J = 6.8 Hz, 3H); °C NMR (100 Hz, CDCl;) & 137.9, 137.7, 132.3, 128.8, 128.5,
128.1, 123.6, 116.3, 87.8, 85.4, 61.2, 59.5, 54.7, 31.9, 26.4, 21.2, 20.9, 20.7, 20.1; IR (neat) 2955,
2869, 2815, 1468, 1089, 917, 782 cm’'; HRMS m/z (ESI) calced. for CyHyoN [M+H]": 284.2378,
found: 284.2375.
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N-allyl- N-isobutyl-4-methyl-1-otolylpent-1-yn-3-amine (3q)

—<_ N\—\\ HsC

Colorless oil; '"H NMR (400 MHz, CDCl3) & 7.43 (d, J = 7.2 Hz, 1H), 7.20-7.11 (m, 3H), 5.91-5.81
(m, 1H), 522 (dd, J = 17.2, 0.8 Hz, 1H), 5.10 (dd, J = 10.0, 1.6 Hz, 1H), 3.32 (dq, J = 16.4, 2.0 Hz,
1H), 2.95 (dd, J = 14.4, 8.4 Hz, 1H), 2.47 (s, 3H), 2.37 (dd, J = 13.2, 4.6 Hz, 1H), 2.21 (dd, J = 12.8,
5.2 Hz, 1H), 1.91-1.73 (m, 2H), 1.14 (d, J = 6.8 Hz, 3H), 1.06 (d, J = 6.8 Hz, 3H), 0.95 (d, J = 6.8
Hz, 3H), 0.89 (d, J = 6.8 Hz, 3H); °C NMR (100 Hz, CDCl;) & 139.8, 137.6, 132.1, 129.3, 127.6,
125.4,123.7, 116.3, 61.3, 59.6, 54.8, 31.1, 26.4, 21.14, 21.11, 21.0, 20.7, 20.1; IR (neat) 3069, 2955,
2869, 2815, 1468, 1087, 918, 755, 478 cm™'; HRMS m/z (ESI) calcd. for CooHpN [M+H]': 284.2378,
found: 284.2379.

MN-allyl- Nisobutyl-4-methyl-1-(4-propylphenyl)pent-1-yn-3-amine (3r)

ey

M

Colorless oil; 'H NMR (400 MHz, CDCl) 6 7.34 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H),
5.88-5.78 (m, 1H), 5.22-5.16 (m, 1H), 5.08-5.05 (m, 1H), 3.29-3.25 (m, 1H), 3.13 (d, J = 10.8 Hz,
1H), 2.91 (dd, J = 14.4, 8.4 Hz, 1H), 2.57 (t, J = 7.2 Hz, 1H), 2.33 (dd, J = 12.8, 4.4 Hz, 1H), 2.16
(dd, J =12.8, 10.0 Hz, 1H), 1.88-1.68 (m, 2H), 1.67-1.57 (m, 2H), 1.08 (d, J =6.8 Hz, 3H), 1.02 (d, J
= 6.8 Hz, 3H), 0.94-0.86 (m, 9H); *C NMR (100 Hz, CDCl3) & 142.4, 137.7, 131.5, 128.3, 120.9,
116.2, 87.4, 85.2, 61.1, 59.4, 54.6, 37.9, 31.0, 26.3, 24.4, 21.1, 20.9, 20.8, 20.7, 13.7; IR (neat) 2956,
2870, 2815, 1509, 1467, 1087, 918, 458 cm™; HRMS m/z (ESI) caled. for C,HsN [M+H]™:
312.2691, found: 312.2688.

N-allyl- Nisobutyl-4-methyl-1-(4-methoxyphenyl)pent-1-yn-3-amine (3s)
—— OMe
_<_N\_
\
Colorless oil; "H NMR (400 MHz, CDCl3) 6 7.38-7.35 (m, 2H), 6.84-6.80 (m, 2H), 5.88-5.78 (m,
2H), 5.22-5.16 (m, 1H), 5.08-5.05 (m, 1H), 3.80 (s, 3H),3.29-3.24 (m, 1H), 3.12 (d, J = 10.4 Hz, 1H),

291 (dd, J=14.4, 8.0 Hz, 1H), 2.32 (dd, / = 13.2, 4.4 Hz, 1H), 2.16 (dd, J = 12.8 Hz, 10.0 Hz, 1H),
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1.87-1.71 (m, 2H), 1.08 (d, J = 6.8 Hz, 3H), 1.02 (d, J =6.8 Hz, 3H), 0.93 (d, J =6.8 Hz, 3H), 0.87 (d,
J =6.8 Hz, 3H); >C NMR (100 Hz, CDCl3) & 159.1, 137.3, 133.0, 116.1, 116.0, 113.8, 86.5, 84.9,
61.2, 59.5, 55.3, 54.7, 31.1, 26.4, 21.1, 20.9, 20.7, 20.1; IR (neat) 2955, 2869, 2815, 1606, 1509,
1467, 1247, 1172, 1037, 831 cm™'; HRMS m/z (ESI) calcd. for Co0H,0NO [M+H]": 300.2327, found:
300.2323.

MN-allyl- N-isobutyl-1-(6-methoxynaphthalen-2-yl)-4-methylpent-1-yn-3-amine (3t)

Colorless oil; 'H NMR (400 MHz, CDCl3) 6 7.86 (s, 1H), 7.67 (t, J = 9.6 Hz, 2H), 7.47-7.44 (m, 1H),
7.15-7.09 (m, 2H), 5.91-5.81 (m, 1H), 5.25-5.19 (m, 1H), 5.10-5.07 (m, 1H), 3.91 (s, 3H), 3.34-3.28
(m, 1H), 3.18 (d, J = 10.4 Hz, 1H), 2.96 (dd, J = 14.4, 8.4 Hz, 1H), 2.38 (dd, J = 12.8, 4.4 Hz, 1H),
1.93-1.72 (m, 2H), 1.13 (d, J = 6.8 Hz, 3H), 1.04 (d, J = 6.8 Hz, 3H), 0.93 (d, J = 6.8 Hz, 3H), 0.89
(d, J = 6.8 Hz, 3H); >*C NMR (100 Hz, CDCl;) & 158.0, 137.7, 133.8, 130.9, 129.4, 129.1, 128.5,
126.6, 119.2, 118.7, 116.2, 105.8, 87.8, 85.6, 61.3, 59.5, 55.3, 54.7, 31.1, 26.4, 21.1, 21.0, 20.7, 20.1;
IR (neat) 2955, 2869, 2816, 1602, 1389, 1244, 851 cm™; HRMS m/z (ESI) calcd. for Cp,Hs;NO
[M+H]": 350.2484, found: 350.2483.

N-allyl- M-isobutyl-4-methyl-1-(4-(trifluoromethyl)phenyl)pent-1-yn-3-amine (3u)

= CF;
N
—<_ \—\\
Pale yellow oil; 'H NMR (400 MHz, CDCl3) 6 7.56-7.51 (m, 4H), 5.88-5.78 (m, 1H), 5.20 (d, J =
18.0 Hz, 1H), 5.09 (d, J = 10.0 Hz, 1H), 3.28 (dq, J = 14.4, 2.0 Hz, 1H), 3.16 (d, J = 10.8 Hz, 1H),
2.90 (dd, J = 14.4, 4.0 Hz, 1H), 2.31 (dd, J = 6.4, 4.8 Hz, 1H), 2.18 (dd, J = 10.4, 6.4 Hz, 1H),
1.91-1.70 (m, 2H), 1.09 (d, J =6.4 Hz, 3H), 1.03 (d, J =6.4 Hz, 3H), 0.92 (d, J =6.4 Hz, 3H), 0.88 (d,
J =6.4 Hz, 3H); °C NMR (100 Hz, CDCL3) & 137.4, 131.9, 129.4 (d, Jo.p = 32.0 Hz), 127.6, 125.1 (q,
Jer=3.7Hz), 122.6, 116.5,91.2, 84.2, 61.2, 59.5, 54.7, 31.0, 26.4, 21.1, 20.8, 20.7, 20.1; IR (neat)

3080, 2957, 2871, 2815, 1615, 1468, 1323, 1130, 842, 455 cm’'; HRMS m/; (ESI) caled. for
CaoHasF3N [M+H]™: 338.2096, found: 338.2096.

N-allyl- Nisobutyl-4-methyl-1-(2-(trifluoromethyl)phenyl)pent-1-yn-3-amine (3v)
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—<_ N\—\\ FsC

Pale yellow oil; "H NMR (400 MHz, CDCl3) 6 7.63-7.56 (m, 2H), 7.47-7.43 (m, 1H), 7.37-7.33 (m,
1H), 5.88-5.78 (m, 1H), 5.20 (d, J/ = 17.2 Hz, 1H), 5.08 (d, J = 10.4 Hz, 1H), 3.32-3.27 (m, 1H), 3.19
(d, /=104, 1H), 2.94 (dd, J = 14.4, 4.4 Hz, 1H), 2.35 (dd, J = 12.8, 4.4 Hz, 1H), 2.19 (dd, J = 12.8,
10.0 Hz, 1H), 1.93-1.69 (m, 2H), 1.10 (d, J =6.4 Hz, 3H), 1.03 (d, J =6.4 Hz, 3H), 0.92 (d, J =6.4 Hz,
3H), 0.87 (d, J =6.4 Hz, 3H); °*C NMR (100 Hz, CDCls) 8 137.5, 134.3, 131.2, 127.3, 125.6, 125.0,
122.1, 116.4, 95.1, 81.2, 61.2, 59.4, 54.7, 30.9, 26.4, 21.0, 20.6, 20.1; IR (neat) 2957, 2871, 2816,
1318, 1138, 764 cm™'; HRMS m/z (ESI) caled. for CooHa6FsN [M+H]*: 338.2096, found: 338.2096.

N-allyl-1-(3-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methyl
pent-1-yn-3-amine (3w)

Z X

Yellow oil; 'H NMR (400 MHz, CDCls) & 7.48 (s, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.22 (t, J = 8.0 Hz,
1H), 5.88-5.78 (m, 2H), 5.20 (d, J = 17.2 Hz, 2H), 5.08 (d, J = 10.0 Hz, 2H), 3.14 (d, J/ = 10.4, 2H),
291 (dd, J = 14.0, 8.8 Hz, 2H), 2.32 (dd, J = 12.8, 4.4 Hz, 1H), 2.17 (dd, J = 12.8, 10.0 Hz, 2H),
1.89-1.70 (m, 4H), 1.09 (d, J =6.4 Hz, 3H), 1.02 (d, J =6.4 Hz, 3H), 0.92 (d, J =6.4 Hz, 3H), 0.88 (d,
J =6.4 Hz, 3H); C NMR (100 Hz, CDCl;) & 137.6, 134.6, 130.9, 128.1, 123.9, 116.3, 88.8, 84.6,
61.2, 59.5, 54.7, 31.0, 26.4, 21.1, 20.9, 20.7, 20.1; IR (neat) 3079, 2955, 2869, 2815, 1468, 1086,
918, 793, 496 cm™'; HRMS m/z (ESI) calcd. for C3,HygN, [M+H]": 461.3896, found: 461.3894.

N-allyl-1-(4-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methyl
pent-1-yn-3-amine (3x)

< =
e

Pale yellow solid; 'H NMR (400 MHz, CDCls) § 7.34 (s, 4H), 5.88-5.78 (m, 2H), 5.19 (d, J = 13.2
Hz, 2H), 5.08 (d, J = 10.0 Hz, 2H), 3.30-3.24 (m, 2H), 3.14 (d, J = 10.0, 2H), 2.90 (dd, J = 14.0, 8.0
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Hz, 2H), 2.32 (dd, J = 12.8, 4.4 Hz, 2H), 2.17 (dd, J = 12.8, 10.0 Hz, 2H), 1.89-1.68 (m, 4H), 1.08 (d,
J =6.8 Hz, 3H), 1.02 (d, J =6.8 Hz, 3H), 0.91 (d, J =6.8 Hz, 3H), 0.87 (d, J =6.8 Hz, 3H); °C NMR
(100 Hz, CDCl;) 6 137.6, 131.5, 123.0, 116.3, 89.9, 85.0, 61.2, 59.5, 54.7, 31.0, 26.4, 21.1, 20.9,
20.7, 20.1; IR (KBr) 3078, 2956, 2869, 2816, 1643, 1468, 1086, 917, 836 cm™'; HRMS m/z (ESI)
caled. for C3,HssN, [M+H]": 461.3896, found: 461.3895.

Characterization of byproducts 4

N-cyclohexyl-1-(2-phenylethynyl)cyclohexanamine (4a)

-

Colorless oil; '"H NMR (400 MHz, CDCl3) 6 7.42-7.39 (m, 2H), 7.32-7.27 (m, 3H), 2.86 (tt, J = 10.6,
4.4 Hz, 1H), 1.96-1.90 (m, 4H), 1.75-1.47 (m, 6H), 1.45-1.07 (m, 10H); *C NMR (100 Hz, CDCl5)
0 131.5, 128.2, 127.6, 123.9, 94.4, 83.8, 55.1, 52.5, 39.3, 36.6, 25.81, 25.80, 25.7, 23.1; IR (neat)
2928, 2852, 1598, 1489, 1446, 1118, 755, 690 cm™'; HRMS m/z (ESI) calcd. for Co0HyN [M+H]":
282.2222, found: 282.2221.

1-(3-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methylpent-1-y

n-3-amine (4w)

FZ X

L7

Yellow oil; 'H NMR (400 MHz, CDCl3) & 7.48 (s, 1H), 7.36-7.31 (m, 2H), 7.26-7.22 (m, 1H),
5.88-5.78 (m, 1H), 5.23-5.17 (m, 1H), 5.10-5.06 (m, 1H), 3.35 (d, J = 6.4 Hz, 1H), 3.29-3.26 (m,
1H), 3.13 (d, J = 10.4 Hz, 1H), 2.90 (dd, J = 14.0, 8.4 Hz, 1H), 2.67 (dd, J = 11.6, 7.2 Hz, 1H), 2.46
dd, J = 112, 6.4 Hz, 1H), 2.32 (dd, J = 11.6, 4.8 Hz, 1H), 2.18 (dd, J = 12.4, 10.4 Hz, 1H),
1.97-1.70 (m, 4H), 1.11-0.87 (m, 24H); '°*C NMR (100 Hz, CDCl;) & 137.6, 134.6, 131.0, 128.1,
123.9, 123.7, 116.3, 90.7, 88.8, 84.5, 83.5, 61.1, 59.5, 57.2, 56.0, 54.7, 32.8, 31.0, 28.4, 26.4, 21.1,
20.9, 20.7, 20.6, 20.1, 19.8, 18.0; IR (neat) 3078, 2956, 2870, 2816, 1468, 1088, 792, 687 cm’;
HRMS m/z (ESI) calcd. for CooH,N, [M+H]*: 421.3583, found: 421.3582.
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1-(4-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- Nisobutyl-4-methylpent-1-y

n-3-amine (4x)

g g W
e

Yellow oil; '"H NMR (400 MHz, CDCLy) & 7.35-7.32 (m, 4H), 5.86-5.78 (m, 1H), 5.19 (d, J = 17.2
Hz, 1H), 5.07 (d, J = 6.0 Hz, 2H), 3.14 (d, J = 10.4, 1H), 2.90 (dd, J = 14.4, 8.4 Hz, 1H), 2.68 (dd, J
= 11.6, 7.2 Hz, 1H), 2.46 (dd, J = 11.2, 6.0 Hz, 1H), 2.31 (dd, J = 12.8, 4.4 Hz, 1H), 2.17 (dd, J =
12.8, 10.0 Hz, 1H), 1.95-1.70 (m, 4H), 1.09-1.00 (m, 12H), 0.96-0.86 (m, 12H); *C NMR (100 Hz,
CDCLy) § 137.5, 131.5, 131.4, 123.2, 122.8, 116.3, 91.8, 89.9, 85.0, 83.9, 61.2, 59.5, 57.3, 56.0, 54.7,
32.8,31.0, 28.4, 26.4, 21.1,20.9, 20.8, 20.7, 20.6, 20.1, 19.8, 18.0; IR (KBr) 2956, 2870, 2816, 1468,
1099, 836, 476 cm’™'; HRMS m/z (ESI) caled. for CogHyN, [M+H]*: 421.3583, found: 421.3579.

Preparation of 10 and 11

But-3-ynyl 4-methylbenzenesulfonate was preparated under standar conditions, using
ptoluenesulfonyl chloride (1.1 equiv), triethylamine (2.1 equiv) and dichloromethane as
the solvent.3 A mixture of 3-butynyl (4-methylbenzene)sulfonate (2.13 g, 9.5 mmol),
K2COs (5.25 g, 38 mmol), and diisobutylamine (1.66 mL, 9.5 mmol) in 20 mL of THF was
heated to reflux for 2d, cooled to room temperature, and filtered. The filtrate was
concentrated under vacuum to provide pure N, N-diisobutylbut-3-yn-1-amine 10 (0.322,
19% yield) as a colorless oil .4

N, N-diisobutylbut-3-yn-1-amine (10)

~ X
N\

'H NMR (400 MHz, CDCLy) § 2.61 (t, J = 7.6 Hz, 2H), 2.26 (td, J = 6.4, 2.8 Hz, 2H), 2.10 (d, J = 7.2
Hz, 4H), 1.93 (t, J = 2.8 Hz, 1H), 1.67 (sept, J = 6.8 Hz, 2H) , 0.87 (d, J = 6.4 Hz, 12H); °C NMR
(100 Hz, CDCLy) & 83.6, 68.5, 63.5, 53.8, 26.7, 20.8, 16.7; IR (neat) 3313, 2870, 2805, 1469, 1385,
1099, 910, 736 cm’'; HRMS m/z (ESI) caled. for Ci,HysN [M+H]*: 182.1909, found: 182.1908.

N-Allyl- N-cyclohexylcyclohexanamine 11 was synthesized according the procedure
already reported.>

N-allyl- M-cyclohexylcyclohexanamine (11)
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O,

'H NMR (400 MHz, CDCls) § 5.86-5.76 (m, 1H), 5.16-5.10 (m, 1H), 4.99-4.95 (m, 1H), 3.20 (dt, J
= 4.0, 1.6 Hz, 2H), 2.58-2.51 (m, 2H), 1.78-1.66 (m, 8H), 1.61-1.56 (m, 2H), 1.30-1.16 (m, 8H),
1.10-1.00 (m, 2H); *C NMR (100 Hz, CDCl5) & 140.5, 114.3, 57.8, 49.3, 31.8, 26.4, 26.3; IR (neat)
2928, 2852, 1639, 1449, 1391, 1345, 1255, 1171, 1104, 989, 911 cm™’; HRMS m/z (ESI) calcd. for
C,HasN [M+H]: 222.2222, found: 222.2227.

Preparation of dr-la, d2a. and d1a

drla was synthesized according the procedure already reported except for the use of

N, N-dicyclohexylamine instead of N, N-diisopropylamine.6

Preparation of propargylic amine d-2a

To ethynykbenzene 2a (1.1 ml, 10 mmol) in Et20 (25 ml), was added dropwise »BulLi in
hexane (1.6M, 9.4 ml, 15 mmol) at 0°C. The mixture was allowed to warm to room
temperature and was stirred for 1 h. After the quench by D20 (0.36 ml, 20 mmol), the
mixture was dried over Mg2SOs and decanted. The residure was concentrated by

distillation, and d-2a (0.70 g, 6.8 mmol) was obtained.

Preparation of propargylic amine d-1a

To N, N-Dicyclohexylamine derivatives 1a (2.19 g, 10 mmol) in Et20 (20 ml), was added
dropwise #Bulii in hexane (1.6M, 9.4 ml, 15 mmol) at 0°C. The mixture was allowed to
warm to room temperature and was stirred for 1 h. After the quench by D20 (1 ml), the
mixture was dried over Mg2SO4 and decanted. The residure was concentrated in vacuo,

and d-1a (1.92 g, 8.7 mmol) was obtained.
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N, N-diisobutylprop-2-yn-1-amine (1d)

<

File: home/vomrl/vomrsys/data/Organic Chemistry/Nakamura/Sugiishi/TS1110-1.fid

Pulse Sequence: slpul

Solvent: cdcll
Ambient temperaturse
Operator: vomrl

File: TS1110-1
VHNMRS-400 “"variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acqg. time 3.500 sec

width 6410.3 Hz

B repetitions

OBSERVE  H1l, 3%9.7532481 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

,L
ST T
‘ - =
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2-(prop-2-ynyl)-1,2,3,4-tetrahydroisoquinoline (1f)

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1020-1.fid

Pulse Sequence: sZpul

solvent: cdell
Ambient temperature
operator: vomrl

Pile: T51020-1
VNMRS-400  "Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

wWidth §410.3 Hz

8 repetitions

OBSERVE  H1, 395.7532480 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

File: home/vmmrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1020-1-13C-1.f1d

Pulse Sequence: s2pul

solvent: cdell
amblent temperature
operator: vomrl

pile: TS1020-1-13c-1
VNMRS-400 *variand00r

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

512 repetitions

OBSERVE (€13, 100.5180342 MHZ
DECOUPLE H1, 399.7552469 MHZ

continucusly on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
PT size 65536

Total time 17 min, 4 sac

NPV UNRVOUSR——— W TSSO 1§ U SO,

80 60 40 20 0 ppm

220 200 180 160 140 120 100
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N-methyl-N-(prop-2-ynyDbutan-1-amine (1g)

11shi/T51083-1.£1d

Pile: home/vamri/ ys/dat:

Pulse Sequence: s2pul

solvent: cacll
Ambient temperaturs
operator: vmmri

File: TS1083-1
VNMRS-400 *Varian40o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

Width £410.3 Hz

g repetitions

OBSERVE H1, 399.753245% MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec
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N, N-diisobutylbut-2-yn-1-amine (1h)

<L

File: home/vnmrl/vnmrsys/data/organic_chemistry/Nakamura/Sug11shi/TS1077-1.£1d

Pulse sequence: s2pul

Solvent: cdcl3
Ambient temperature
Operator: vmmrl

File: TS1077-1
VNMRS-400 "Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7532467 MHz
DATA PROCESSING

Line broadening 0.2 Hz

PT size £5536

Total time 0 min, 40 sec

Pile: home/vmmrl/vmmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1077-1-13c-3.f1d

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperature
operator: vomri

File: TS1077-1-13€-3
VHMRS-400 *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

512 repetitions

OBSERVE €13, 100.5180342 MHz
DECOUPLE M1, 358.7552465 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size §5536

Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20 ] PpPm
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N, N-diisobutylhept-2-yn-1-amine (1i)

~X

'Sugiishi/TS1105-3-2.£14

File: home/vnmrl/vnmrsys/d: ic chemistry

Pulse sequence: s2pul

Solvent: cdell
Ambient temperature
Operator: vmmrl

File: TS1105-3-2
VIMRS-400 "Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7532494 Muz
DATA PROCESSING

Line broadening 0.2 Hz

PT size £5536

Total time 0 min, 40 sec

a/sugiishi/T81105-3-2-13c-2.f1d

File: home/vnmri/ ys/data/organic chemistry

Pulse Sequence: s2pul

solvent: cdell
Ambient temperaturs
operator: vomri

File: TS1105-3-2-13¢-2
VNMRS-400 *Varian40o®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

192 repetitions

OBSERVE €13, 100.5180342 MHz
DECOUPLE K1, 399.755246% MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

L L L L L B L L L L L L L L
120 100 80 60 40 20 0 PPm

220 200 180 160 140
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N-allyl- M-cyclohexyl-1-(2-phenylethynyl)cyclohexanamine (3a)

——Ph

\

Pile: home/vomrl/vnmrsys/data/organic chemistry/Nakamura/Sugiishi/Ts979-1.fid

Pulse Sequence: s2pul

solvent: cacl3
Ambient temperature
operator: vmmrl

File: TS§79-1
VNMRS-400 *Variand0o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

Width £410.3 Hz

€ repetitions

OBSERVE  H1, 398.7532500 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

/sugiishi/Ts979-1-13C-3.f1d

Pile: home/vomrl/vnmrsys/d ganic chemistry

Pulse Sequence: s2pul

solvent: cacll
Ambient tempsrature
operator: vmmrl

File: TS379-1-13C-3
VHMRS-400  *Variandoo®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

320 repetitions

OBSERVE €13, 100.5163561 MHz
DECOUPLE H1, 399.7487325 MHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40
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N-allyl- M-isopropyl-2-methyl-4-phenylbut-3-yn-2-amine (3b)
=———VPh

\

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TsS90-1.f1d

Pulse Sequence: sZpul

solvent: cdcld
Amblent temperature
operator: vnmrl

Pile: T8990-1
VNMRS-400 *Variand00*

Relax. delay 1.500 sec
Pulse 45.0 dagrees

Aeq. time 3.500 sec

Width §410.3 Hz

8 repetitions

OBSERVE  H1, 399.7532518 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65535

Total time 0 min, 40 sec

File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS980-1-13¢-1.£1d

Pulse Sequence: sZpul

Solvent: D20
anblent temperature
operator: vomrl

Pile: T5890-1-13c-1
VIMRS-400  *Variand00*

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

192 repatitions
OBSERVE €13, 100.5182925 MHZ
DECOUPLE H1, 399.7562742 MHZ
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadenming 1.0 Hz

PT size 65536

Total time 17 min, 4 sec

L L L L L L L L L L L I B R R R RN RN SRR RN RN EE R
220 200 180 160 140 120 100 80 60 4 20 0 PPm
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N-allyl- Nhexyl-1-phenyloct-1-yn-3-amine (3c)

N

Pile: home/vnmrl/vmmrsys/data/organic chemistry/Nakamura/Sugiishi/Ts1001-1.f1d

Pulse Sequence: s2pul

solvent: cdel3
Ambient temperatura
operator: vomri

File: TS1001-1
VNMRS-400 *Varian40o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

Width 6410.3 Hz

g repetitions

OBSERVE  H1, 359.7532529 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

S ta I a I
12 10 8 5 -0 m
Bt ey R

5 22

= o

File: home/vmmrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1001-1-13C.fid

Pulse Sequence: s2pul

solvent: cdell
ambient temperature
operator: vomrl

Pile: TS1001-1-13c
VIMRS-400 *Variand00"

Relax. delay 0.700 sec
Pulse 45.0 degraes

Acq. time 1.300 sec

Width 24509.8 Hz

112 repatitions

OBSERVE C13, 100.5180342 MHz
DECOUPLE H1, 359.7552469 MHz
Tower 39 4B

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 65536

Total time 17 min, 4 sec

100 80 60 40 20 0

220 200 180 160 140 120
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N-allyl- M-isobutyl-4-methyl-1-phenylpent-1-yn-3-amine (3d)

File: home/vmmrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS991-1.fid

Pulse Sequence: s2pul

solvent: cdcl3
ambient temperature
operator: vomrl

Pile: TS891-1
VIMRS-400 *Variand00*

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7532432 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

PT size £5536

Total time 0 min, 40 sec

N [

T2 10 8 4 -0 Ppm
Lt i e Gl el

File: home/vnmrl/vmmrsys/data/Organic Chemistry/Nakamura/sugiishi/TS991-1-13¢-1.f1d

Pulse Sequence: s2pul

Solvent: cdcll
Ambient temperature
Operator: vmmrl

File: TS991-1-13C-1
VIMRS-400 *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Zcq. time 1.300 sec

width 24509.8 Hz

148 repetitions
OBSERVE cC13, 100.5180342 Muz
DECOUPLE H1, 399.755246% Mz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 65536

Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20
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N-benzyl-N-(1,3-diphenylprop-2-ynyl)prop-2-en-1-amine (3e)

=

Pile: home/vmmrl/vnmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1109-5.f1d

Pulse sequence: s2pul
solvent: cdcl3
Ambient temperaturs
operator: vmmri
File: T81109-5

VEMRS-400  *Variando0=

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

& repetitions

OBSERVE  H1, 359.74£7337 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 mim, 40 sec
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2-allyl-1-(2-phenylethynyl)-1,2,3,4-tetrahydroisoquinoline (3f)

——Ph

\

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1015-1.fid

Pulse Sequence: sZpul

solvent: cdcll
ambient temperature
operator: vomrl

Pile: T61015-1
VMMRS-400  *Variand0®

Relax. delay 1.500 sec
Pulse 45.0 dagrees

Acg. time 3.500 sec

wWidth §410.3 Ez

8 repetitions

OBSERVE  H1, 399.7532579 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

I
10 9 8 6 3 2 1 Ppm
L Lyl e

File: home/vmmrl/vomrsys/data/Organic Chemistry/Nakamura/Sugiishi/TS1015-1-13¢-2.fid

Pulse Sequence: s2pul

solvent: cdell
Ambient temperature
operator: vomrl

Pile: TS1015-1-13C-2
VIMRS-400 "Variand00"

Relax. delay 0.700 sac
Pulsa 45.0 degrees

Acq. time 1.300 sec

wWidth 24509.8 Hz

512 repetitions

OBSERVE €13, 100.5180342 MHz
DECOUPLE H1, 399.7552469 wHz
Power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size €553

Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20 0 PEm
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N-allyl- methyl-1-phenylhex-1-yn-3-amine (3g)

=——Ph

N

pile: home/vnmrl/vmmrsys/data/organic chemistry/Nakamira/Sugiishi/Ts1104-2.f1d

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperature
operator: vomri

File: TS1104-2
VNMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repetitions

OBSERVE K1, 389.7532480 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec
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N-(but-2-enyl)- Nisobutyl-4-methyl-1-phenylpent-1-yn-3-amine (3h)

Ph

\

Me

File: home/vmmrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1080-1-2-1H.fid

Pulse Sequence: s2pul

solvent: cdcl3
amblent temperature
operator: vomrl

Pile: T51080-1-2-1H
VIMRS-400 *Variand00*

Relax. delay 1.500 sec
Pulse 45.0 degrees

ACq. time 3.500 sec

Width 6410.3 Hz

8 repetitions

CBSERVE  H1, 399.7467338 MHz
DATA PROCESSING

Line broadening 0.2 Hz

PT s1zs 65536

Total time 0 min, 40 sec

pile: home/vnmri/vamrsys/data/organic chemistry/Nakamura/suglishi/T1080-1-2-13c-2.

pulse Sequence: s2pul

solvent: cdcl3
ambient temperature
operator: vmmri

File: TS1080-1-2-13C-2
VNMRS-400 "Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

192 repetitions

OBSERVE C13, 100.5163861 MHz
DECOUPLE El, 398.7487325 MEz
Power 41 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size §5536

Total time 17 minm, 4 sec
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N-isobutyl- N-(4-methyl-1-phenylpent-1-yn-3-yl)hept-2-en-1-amine (31

——Ph

~ e

File: hame/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1106-1-2.£1d

Pulse Sequence: sZpul

Solvent: cdcld
zmbient temperature
operator: vomrl

Pile: TS1106-1-2
VIMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467303 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

PT size §5536

Total time 0 mim, 40 sec

File: home/vomrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1106-1-2-13C-3.£1d

Pulse Sequence: s2pul

solvent: cdcl3
ambient temperature
operator: vomri

Pile: TS1106-1-2-13¢-1
VNMRS-400 *Variand00-

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 24509.8 Hz

192 repetitions
OBSERVE C13, 100.5163961 MHZ
DECOUPLE H1, 399.7487325 MHz
Power 41 48

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 65536

Total time 17 min, 4 sec

40 20 0 PPm

140 120 100 80 60
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N-allyl-N-isobutyl-2-methyltridec-4-yn-3-amine (3;)

——Oct

Pile: home/vmmrl/vmmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1129-1.fid

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperature
operator: vomri

File: T51129-1
VHMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

g repetitions

OBSERVE  H1, 358.7532480 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

Pile: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/sugiishi/Ts1129-1-13c-2.fid

Pulse Sequence: s2pul

solvent: cdcl3
ambtent temperaturs
operator: vmmri

File: TS1129-1-13C-2
VNMRS-400  *Variandoo®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

wWidth 24508.8 Hz

128 repetitions

OBSERVE C13, 100.5180342 MHz
DECOUPLE H1, 399.755246% MHz
Power 3% dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20 0 PPm
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N-allyl-N-isobutyl-2,7-dimethyloct-4-yn-3-amine (3k)

T81170-1 21/July 2011

expl Proten

SAMPLE SPECTAL
date Jul 21 2011 temp not used
solvent cdel? gain not used
file /home/vomri/v- spin 16
mmrsys/data/organi- hst 0.008
¢ Chemistry/Nakamu- pw30 12.900
ra/sugiishi/Ts1170- alfa 10.000
-1.f1d PLAGS
ACQUISITION 11 n
™ 6410.3 1n n
at 3.500 dp ¥
np 44872 hs mn
fb 4000 PROCESSING
bs 4 Ip 0.20
aL 1.500 fn not used
nt a DISPLAY
et 8 sp -798.7
TRANSMITTER WP 6410.1
tn HL rfl 799.9
sfrq 399.749 rfp [
tof 399.7 rp -162.6
tpwr 57 1p ]
o™ 6.450 PLOT
DECOUPLER we 250
€13 sc o
dof 0 ws 234
an mmn th 12
dmm e ai ph
dpwr 35
anf 29412

TS1170-1-13€-2. 21/July 2011

expl carbon

ESAMPLE SPECTAL
date Jul 21 2011 temp not used
solvent cdell gain not used
file /home/vnmri/v- spin
nmrsys/data/organi- hst 0.008
¢_chemistry/Nakamu- pw90 11.400
ra/sugiishi/TS1170- alfa 10.000
-1-13c-2.f1d FLRCS
ACQUISITION 11 n
W 24509.8 1n n
at 1.300 dp ¥
np £3750 hs o
fb 17000 PROCESSING
bs 64 1b 1.00
a 0.700 fn not used
nt 512 DISPLAY
ot 256 sp -1699.9
TRANSMITTER wp 24509.1
tn €13 rfl 1700.6
sfrq 100.527 rfp 0
tof 1028.0 p -157.7
tpwr 55 1p 0
5.700 PLOT
DECOUPLER we 250
H1 sc 0
dof [ 2652
an ¥ry th 4
dmm w at
dpwr 41
dnf 2208
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N-allyl- M-isobutyl-4-methyl-1-(trimethylsilyl)pent-1-yn-3-amine (31)

T™MS

File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1066-1.f1d

Pulse Sequence: sZpul

solvent: cdcld
Amblent temperature
operator: vamrl

Pile: TS1066-1
VNMRS-400  *Variand0or

Relax. delay 1.500 sec
Pulse 45.0 dagrees

Acq. time 3.500 sec

Width §410.3 Hz

8 repetitions

OBSERVE  H1, 399.7532478 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

10 9 8 7 6 5
it ek
2 gL

Pile: home/vomrl/vmmrsys/data/organic _chemistry/Nakamura/sugiishi/Ts1066-1-13c-1.fid

Pulse Sequence: s2pul

Solvent: cdeld
Ambient temperaturs
operator: vomri

File: TS1066-1-13C-1
VINMRS-400 *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

128 repetitions

OBSERVE €13, 100.5180342 MHz
DECOUPLE 1, 388.7552465 MHz
Dower 3% dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 17 min, 4 sec

1.01
s
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ethyl 4-(allyl(isobutyl)amino)-5-methylhex-2-ynoate (3m)

)

_<—N\_\\ O—\

TS1214-4. 06. Jan. 2012
expl Proton
SaMPLE SPECIAL
date Jan 6 2012 temp not used
solvent cdcll  gain not used
fils /home/vmmri/v- spin 16
nmrsys/data/organi- hst 0.008
©_chemistry/Nakamu- pwd0 12.900
ra/sugiishi/Ts1214- alfa 10.000
-4.f£1d FLAGE
RCQUISITION 11 n
W §410.3 1in n
at 3.500 dp ¥
np 44872 hs nn
b 4000 PROCESSING
bs 4 B 0.20
a 1.500 fn not used
nt 8 DISPLAY
et 8 sp -399.9
TRANSMITTER wp 4796.9
tn H o rfl 797.5
sfrg 399.749 rfp ]
tof 3397 rp 50.1
tpwr 57 1p 0
£.450 pLOT
DECOUPLER we 250
dn €3 se ]
dof 0 vs 1041
an oo th 12
dmm e al  ph
dpwr 35
dmf 28412
! | A /
t
L e et LI O
=54 10 9 8 7 6 4
b i
5 2
TS1214-4-13C-2. 06. Jan. 2012
expl Carbon
SAMPLE SPECTAL
date Jan 6 2012 temp not used
solvent cdel3 gain not used
file /home/vnmri/v- spin 16
nmrsys/data/organi- hst 0.008
€ Chemistry/Nakamu- pw90 11.400
ra/sugiishi/Ts1214- alfa 10.000
13c-2.£1d PLACS
ACQUISITION 11 n
L 24509.8 imn n
at 1.300 dp ¥
np €3750 hs mn
b 17000 PROCESSING
bs €4 1b 1.00
ar 0.700 fn not used
nt 512 DISPLAY
et 128 sp -1699.9
TRANSMITTER wp 24509.1
tn €13 rfl 1700.6
sfrq 100.527 rfp 0
tof 1028.0 rp 133.2
tpwr 55 1p o
- 5.700 PLOT
DECOUPLER we 250
H sc 0
dof 0 vs 3419
dm Y¥y th 15
dom w ai ph
dpwr 41
ams 8208

T[T T T T T T T[T T
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N-allyl- M-isobutyl-1-biphenyl-4-methylpent-1-yn-3-amine (3n)

N

File: home/vmmrl/vmmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1131-2.£1d

Pulse Sequence: s2pul

solvent: cdcll
ambient temperature
operator: vimrl

pile: TS1131-2
VMRS-400 *variant00-

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repstitions

OBSERVE  H1, 399.7532596 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

PT size 65536

Total time 0 min, 40 sec

Pile: home/vnmrl/vnmrsys/data/organic Chemistry/Nakamura/Sugiishi/Ts1131-2-13c-2.

Pulse sequence: s2pul

Solvent: cdclld
Ambient temperaturs
Operator: vmmrl

File: TS1131-2-13C-2
VIMRS-400 *Variand00®

Rrelax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

width 24509.8 Hz

128 repetitions
OBSERVE C13, 100.5163961 Mz
DECOUPLE H1, 399.7487325 MEz
Pover 39 dB

continuously on

WALTZ-1€ modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 65536

Total time 17 min, 4 sec

el
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MN-allyl- N-isobutyl- #methyl-1- ptolylpent-1-yn-3-amine (30)

CHj

N

File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1135-1-2-1H.f1d

Pulse Sequence: s2pul

Solvent: cdcl3d
Ambient temperature
Operator: vmmrl

File: TS1135-1-2-1H
VIMRS-400 *Variamd00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width §410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467311 Muz
DATA PROCESSING

Line broadening 0.2 Bz

PT size £5536

Total time 0 min, 40 sec

L ) I e 2 e B e e T T T T T T L R 1 e e 2
12 10 8 4 2 -0 ppm
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Pile: home/vimrl/vnmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1135-1-2-13c-2.f1d

Pulse Sequence: s2pul

solvent: cdcll
Ambient temperatura
operator: vmmrl

File: T51135-1-2-13€-2
VNMRS-400 *Varian400®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24508.8 Hz

256 repetitions
OBSERVE €13, 100.5163961 MHz
DECOUPLE H1, 399.7487325 MHz
Power 41 dB

continuously on

WALTZ-1§ modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

A S SRSV RPN
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N-allyl- Nisobutyl-4-methyl-1-m-tolylpent-1-yn-3-amine (3p)

N

File: home/vmmrl/vmmrsys/data/oOrganic_Chemistry/Nakamura/Sugiishi/T$1137-1.£1d

Pulse Sequence: s2pul

solvent: cdcll
ambient temperature
operator: vimrl

Pile: TS1137-1
VNMRS-400 "variand00*

Relax. delay 1.500 sec
Pulse 45.0 degress

Acq. time 3.500 sec

Width 6410.3 Hz

8 repstitions

OBSERVE  H1, 359.7532580 MHz
DATA PROCESSING

Line broadening 0.2 Hz

PT size 65536

Total time 0 min, 40 sac

CHj

File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1137-1-13¢-3.fid

Pulse Sequence: sZpul

solvent: cdcll
ambient temperature
Operator: vmmrl

Pile: T61137-1-13c-3
VIMMRS-400  *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

wWidth 24509.8 Hz

192 repetitions
OBSERVE €13, 100.5180342 MHZ
DECOUPLE H1, 399.7552469 MHZ
Power 33 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec
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N-allyl- M-isobutyl-4-methyl-1-o-tolylpent-1-yn-3-amine (3q)

N\—\\ H5C

File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1138-1.£1d

Pulse Sequence: sZpul

solvent: cdcll
Ambient temperature
operator: vhmrl

Pile: T51138-1
VNMRS-400 *Variand0nt

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

Width £410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467337 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sac

12 10 8 §
e el

File: home/vmmrl/vmmrsys/data/oOrganic_Chemistry/Nakamura/Sugiishi/TS1138-1-13C-2.f1d

Pulse Sequence: s2pul

solvent: cdel3
ambient temperature
operator: vomrl

Pile: T61138-1-13c-2
VIMRS-400  *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

256 repatitions

OBSERVE C13, 100.5163951 MHZ
DECOUPLE H1, 399.7487325 MHE
vower 39 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size §5536

Total time 17 min, 4 sec

0

b3
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MN-allyl- Nisobutyl-4-methyl-1-(4-propylphenyl)pent-1-yn-3-amine (3r)

\

Pile: home/vmmrl/vmmrsys/data/organic chemistry/Nakamura/sugiishi/T1091-2.f1d

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperaturs
operator: vmmri

File: TS1091-2
VNMRS-400 *Varian40o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repetitions
OBSERVE  H1, 399.753252% MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

6.00
9.22

File: home/vmmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1081-2-13c-3.£1d

Pulse Sequence: sZpul

solvent: cdcl3
Amblent temperature
operator: vomrl

Pile: T51091-2-13C-3
VNMRS-400 *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 dagrees

Acg. time 1.300 sec

wWidth 24509.8 Hx

176 repetitions
OBSERVE C13, 100.5180386 MHZ
DECOUPLE H1, 399.755246% MHZ
power 39 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

220 200 180 160 140
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N-allyl- Nisobutyl-4-methyl-1-(4-methoxyphenyl)pent-1-yn-3-amine (3s)

—— OMe

N

File: home/vnmri/vnmrsys/data/organic Chemistry/Nakamura/Sugiishi/TS1112-1-2-1H.fid

Pulse Sequence: s2pul

Solvent: cdcll
Ambient temperature
Operator: vmarl

File: TS1112-1-2-1H
VIMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  Hl, 399.7467293 Mz
DATA PROCESSING

Line broadening 0.2 Hz

PT size £5536

Total time 0 min, 40 sec

File: home/vnmrl/vmmrsys/data/Organic_Chemistry/Nakamura/sugiishi/TS1112-1-2-13c-2.f1d

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Operator: vmmrl

File: TS1112-1-2-13C-2
VNMRS-400 "Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

width 24509.8 Hz

256 repetitions

OBSERVE C13, 100.5163961 MHz
DECOUPLE H1, 399.7487325 MHz
Power 41 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Ez

PT size 65536

Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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MN-allyl- N-isobutyl-1-(6-methoxynaphthalen-2-yl)-4-methylpent-1-yn-3-amine (3t)

N OMe

N

File: home/vomrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1102-1-3-1H.fid

Pulse Sequence: sZpul

solvent: edell
Amblent temperature
operator: vmmrl

Pile: T51102-1-3-18
VNMRS-400  *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degress

Acq. time 3.500 sec

Width £410.3 Hz

8 repetitions

OBSERVE  H1, 395.7467311 MHE
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536
Total time 0 min, 40 sec

Pile: home/vamrl/vnmrsys/data/organic chemistry/Nakamura/Sugiishi/Ts1102-1-2-13c-2.f1d

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperature
operator: vmmri

File: T51102-1-2-13C-2
VNMRS-400 *Varian40o®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24508.8 Hz

128 repetitions

OBSERVE €13, 100.5163961 MHz
DECOUPLE H1, 399.7487325 MHz
Power 41 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 17 min, 4 sec

220 200 180 160 140 120 100 80 60 40 20 0 PPm

S45



N-allyl- N-isobutyl-4-methyl-1-(4-(trifluoromethyl)phenyl)pent-1-yn-3-amine (3u)

— CF3

N

Pile: home/vnmrl/vmmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1075-1.f1d

Pulse Sequence: s2pul

solvent: cdel3
Ambient temperature
operator: vmmri

File: TS1075-1
VIMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  Hl, 358.7532474 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

.89
100

0

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1075-1-13C-3.£1d

Pulse Sequence: sZpul

solvent: cdcl3
ambient temperature
operator: vomrl

Pile: TS1075-1-13c-3
VIMRS-400 *Variand00"

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

320 repatitions

OBSERVE €13, 100.5180342 MHz
DECOUPLE H1, 399.7552469 MHz

continuously on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 17 min, 4 sec

st tsibnie vl oo o
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N-allyl- Nisobutyl-4-methyl-1-(2-(trifluoromethyl)phenyl)pent-1-yn-3-amine (3v)

F3C

N

L [

|

12 10 8

4 2 -0 ppm

1.00

1.00

0.98 _[m
1.00 f

File: home/vmmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1139-1-13C-1.f1d

Pulse Sequence: sZpul

Solvent: cdcld
zmbient temperature
operator: vmmrl

Pile: TS1139-1-13¢-1
VIMRS-400 *Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24503.8 Hz

384 repatitions

OBSERVE €13, 100.5163961 MHZ
DECOUPLE H1, 399.7487325 MHZ
vower 39 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT sizé 65536

Total time 17 min, 4 sec

[ S——_
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N-allyl-1-(3-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methyl
pent-1-yn-3-amine (3w)

Z A
N N
~ X N

File: home/vmmrl/vmmrsys/data/Organic Chemistry/Nakamura/sugiishi/TS1142-1.f1d

Pulse Sequence: s2pul

Solvent: cdeld
Ambient temperature
Operator: vmmrl

File: TS1142-1
VIMRS-400 "Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

wWidth £410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467284 Muz
DATA PROCESSING

Line broadening 0.2 Hz

PT size £5536

Total time 0 min, 40 sec

I
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Pile: home/vmmrl/vnmrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1142-1-13C-2.f1d

Pulse Sequence: sZpul

solvent: cdell
ambient temperatura
oparator: vnmel

Pile: TE1142-1-13C-2
VNMRS-400  *Variando0®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

width 24503.8 Bz

128 repetitions

OBSERVE C13, 100.5163361 Mz
DECOUPLE E1, 399.7487325 Mz

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Ez
PT size 65536

Total time 17 min, 4 sec

IV o wMM

220 200 180 160 140 120 100 80 60 40 20 o ppm

S48



N-allyl-1-(4-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methyl

.

pent-1-yn-3-amine (3x)

~ _
\_7

\ 7

T /

File: home/vnmrl/vnmrsys/data/Organic Chemistry/Nakamura/Sugiishi/Ts1144-2.fid

Pulse Sequence: sZpul

solvent: cdcll
Amblent temperature

VEMES-400 *Variand0o®

Relax. delay 1.500 sec
pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467337 MHz
DATA PROCESSTNG

Line broadening 0.2 Hz

PT size 65536

Total time 0 min, 40 sec

10 9 8 7 4 2 -0 Ppm

File: home/vnmrl/vamrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1144-2-13C-2.f1d

Pulse Sequence: sZpul

solvent: cdcld
ambient temperature
operator: vomrl

Pile: TS1144-2-13c-2
VIMRS-400 *variand00-

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 Hz

128 repatitions

OBSERVE €13, 100.5163961 MHz
DECOUPLE H1, 399.74B7325 MHZ
Power 39 4B

continuously on

WALTZ-16 modulated

DATA PROCRSSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

T
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N-cyclohexyl-1-(2-phenylethynyl)cyclohexanamine (4a)

NH

Ph

TS874-4-13C. 24/0ct. 2010

File: home/vomrl/vmmrsys/data/Organic Chemistry/Nakamura/Sugiishi/TsS74-4-13c.f1d

Pulse Sequence: sZpul

solvent: cdcld
Ambient temperature
Operator: vmmrl

File: TS974-4-13C
VNMRS-400 *Varian400®

Relax. delay 0.700 sec
Pulsa 45.0 degraes

Acq. time 1.300 sec
wWidth 24509.8 Hz

512 repetitions

OBSERVE C13, 100.5180342

MHz

DECOUPLE H1, 139.7552469 muz

Power 3% dB
continucusly on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
PT size 65536

Total time 17 min, 4 sec

o

10.76

n

w
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1-(3-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- N-isobutyl-4-methylpent-1-y

n-3-amine (4w)

FZ

X
NH AN

T51142-3. 04/July 2011

VARIAN

Pile: home/vamri/vomrsys/data/organic_chemistry/Nakamura/Sugiishi/Ts1142-3-2.£1d

pulse Sequence: s2pul

solvent: cdcl3
ambient temperaturs
operator: vmmri

File: Ts1142-3-2
VIMRS-400  *variand00*

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

8 repatitions

OBSERVE  E1, 399.7467337 MHz
DATA PROCESSING

Line broadaning 0.2 Hz

FT siza 65536

Total time 0 min, 40 sec

File: home/vnmrl/vmnrsys/data/organic_chemistry/Nakamura/sugiishi/Ts1142-3.2-13c.2.f1d

Pulse Sequence: s2pul

solvent: cdcl3
Ambient temperature
operator: ynmri

File: TS1142-3-2-13C-2
VIMRS-400  "Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 24509.8 Hz

376 repetitions

OBSERVE C13, 100.5163861 MEz
DECOUPLE H1, 39%.7487325 MHz
Power 41 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size £5536

Total time 17 min, 4 sec
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1-(4-(3-(allyl(isobutyl)amino)-4-methylpent-1-ynyl)phenyl)- Nisobutyl-4-methylpent-1-y
n-3-amine (4x)
/r = /)= j\
NH \_/ N
/

Pile: home/vnmrl/vmmrsys/data/organic chemistry/Nakamura/sugiishi/Ts1144-3.f1d

Pulse Sequence: s2pul

solvent: cdel3
Ambient temperaturs
operator: vomri

File: Ts1144-3
VNMRS-400 *Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

g repetitions

OBSERVE K1, 388.7467280 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size §5536

Total time 0 mim, 40 sec

2
ke

ASHA ddda =

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/TS1144-3-13C-2.fid

Pulse Sequence: sZpul

solvent: cdcll
ambient temperature
operator: vomrl

Pile: Ts1144-3-13c-2
VIMRS-400 *Variand00r

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 24509.8 HE

128 repetitions

OBSERVE €13, 100.5163961 MHZ
DECOUPLE H1, 399.74B7325 MHz

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 17 min, 4 sac

o k.t e o ol M it Bt i s i
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N, N-diisobutylbut-3-yn-1-amine (10)

<<

TS1058-1. 19/Jan. 2011
Pile: home/vmurl/vamrsys/data/Organic Chemistry/Nakamura/Sugilshil/TS1058-1.£1d

Pulse Sequence: s2pul

solvent: cdcll
ambient temperature
Operator: vomrl

Pile: TS1058-1
VAMRS-400 *Variangoo®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width §410.3 Hz

8 repetitions

OBSERVE  Hl, 399.7532473 Mz
DATA PROCESSING

Line broadening 0.2 Hz

PT size 65536

Total time 0 min, 40 sec

TS1058-1-13C-3. 20/Jam. 2011

/Sugiishi/TS1058-1-13C-3. f1d

File: home/vmmrl/vomrsys/d ic_Chemistry

Pulse Sequence: s2pul

solvent: cdcl3
ambient temperature
Operator: vmmrl

File: TS1058-1-13C-3
VIMRS-400  "Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

25€ repetitions

OBSERVE C13, 100.5180342 MHz
DECOUPLE H1, 399.7552469 MHZ
power 39 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size £5536

Total time 17 min, & sec

1
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N-allyl- M-cyclohexylcyclohexanamine (11)

4
VARIAN > <

TS1042-1-2. 30. Sept. 2011.

File: home/vnmrl/vomrsys/data/Organic_Chemistry/Nakamura/Sugiishi/Ts1042-1-2.f14

Pulse Sequence: s2pul

solvent: cdcl3d
Aubient temperature
Operator: vmmri

File: TS1042-1-2
VIMRS-400  *Varian400®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE  H1, 399.7467264 MHZ
DATA PROCESSING

Line broadening 0.2 Hz

PT size §5536

Total time 0 mim, 40 sec

1.02
0.98

<)
VARIAN 7,

TS1042-1-2-13C-2. 30. Sept. 2011.

File: home/vmurl/vomrsys/data/Organic Chemistry/Nakamura/Sugliishl/TS1042-1-2-13C-1.fid

Pulse Sequence: s2pul

solvent: cdeld
ambient temperature
Operator: vomrl

Pile: TS1042-1-2-13C-1
VIMRS-400  *Variand0o®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24508.8 Hz

192 repetitions
OBSERVE C13, 100.5163361 Mz
DECOUPLE 1, 398.7487325 MEz
Power 41 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

PT size 65536

Total time 17 mim, 4 sec

20 0 ppm

"
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IH NMR Charts of 8h and 3i for analysis of the diastereomeric ratios

N-(but-2-enyl)- N-isobutyl-4-methyl-1-phenylpent-1-yn-3-amine (3h)

4N§%Ph
.

d.r.=1.7:

5.9 5.8 5.7 5.6 5.5 5.4 5.3 PP
Decoupling
e s
S
= feq
2 at3s
" R
. w
| ax3
|385,
jrurTa
e
| I |‘
| |
| 1
| " |
I
It
| | ;
]
.
. . oo ;
5.9 5.8 5.7 5.6 5.5 5.4 5.3 Ppm
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MN-isobutyl- N-(4-methyl-1-phenylpent-1-yn-3-yhept-2-en-1-amine (8i)

d.r.=1.4:1

Normal

e .2

Pl Secuencns sin !

s.608

Decoupling

Pilar home/vemel Le1a

Pulse Sequence: azpul

8
o .
a0 33 _
||
I
|
h 1 I
‘
I
b
5.9 5.8 5.7 5.6 5.5 5.4 5.3 ppm
. B aa
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NMR Charts and LCMS solution of Isotopic Labeling Experiments

drla (‘H NMR, CDCls)

TS1055-3. 09/Jan. 2011
Pile: wp

Pulse Sequence: s2pul
Solvent: cdcld
Ambient temperature
Operator: vamrl
VHNMRS-400 "Variand00"

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

wWidth 6410.3 Hz

& repetitiona

OBSERVE H1, 399.7532449 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

10 9 8 7 6 5 4 3 2 1 -0 Ppm

2.00 0.88 2.04
0.98 7.54 10.22

drla (13C NMR, CDCls)

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 24509.8 Hz

64 repetitions

OBSERVE C13, 100.5180342 MHz
DECOUPLE H1, 399.7552469 MHz
Power 33 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 sec

.
s 0l e WWWWWWWWMMMM

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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d-1a ('\H NMR, CDCls)

, TS1189-1. 10/Sept. 2011
File: xp

Pulge Sequence: s2pul

Solvent: cdall
Ambient temperature
Operator: vamel
VNMRS-400 “Variand00®

Relax. delay 1.500
Pulse 45.0 degrees
Acq. time 3.500 sec
Width 6410.3 Hz

8 repetitions
OBSERVE  H1, 399.7467261 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

10 9 8

d-1a (13C NMR, CDCls)

TS1189-1-13C-1
File: xp

Pulse Sequence: sZpul

Solvent: cdell
Ambient temperature
Operator: vomrl
VNMRS-400 "Variand00®

Relax. delay 0.700 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 24509.8 Hz

320 repetitions

OBSERVE €13, 100.5163961 MHz
DECOUPLE H1, 399.7487325 Hz
Power 41 @B

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 17 min, 4 mec

2

0.04 3.81
8.46  10.81

220 200 180

160

140

120

100

S58

80

60

40

20



d-2a ('\H NMR, CDCls)

= mT81091-02. 13/Sept. 2011
File: xp

Pulse Sequence: sZpul

Solvent: cdcll
Amblent temperature
Operator: vomri
VEMRS-400  “*Variand00®

Relax. delay 1.500 sec
Pulse 45.0 degres

Rog. time 3.500 sec

width §410.3 Hz

8 repetitions

OBSERVE  HL, 399.7467284 MHz
DATA PROCESSING

Line broadening 0.2 Hz

PT pize 65536

Total time 0 min, 40 sec

10 -] 8

- tiCfs
o CHCE3
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1a (LCMS solution)

Inten. (=1, 000, 0003

. 215.1 2t ok
% z1d. 0 217.0 z2f.0 zz2d. 0 zzd 0 zzd o (v
drla (LCMS solution)
D
QN —
\—_
>99%d
Inten. (1,000,000
°F 2158 | 223.2
219, 0 21e. 0 217.0 z2f.0 z2d.0 223, 0 2zd 0 w2
d1a (LCMS solution)
N
\;
: —0D
96%d
Inten. (x1,000,000)

224, 2

z1d.0 z1.0

2z1.0 2220 z2d.0 zz2d. o ez




3a (LCMS solution)

Inten. Gx100, 0001
E| EZa
100 3
7.5 5
5.0
2.5
o 3 Ercail 22r.e 2209
@21l EE) azalo azaln E) EE) @270 szalo azaln
Inten. Gx1, 000, 0002
1.25 3 2841
1200
0.75 4
o503
o025 3
000 3 2213 282,82 2261 AR
e 281’0 za2l0 283l 0 zed 0 ) 28670 2870 zeal 0 EE
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eq. (1) d-3a ({H NMR, CDCls)

TS1063-1. 29/Jan. 2011

File: up

Pulse Sequence: sdpul

Solvent: cdcl3
Ambjient temperature
Operator: vamrl
VNMRS-400 "Varliand00"

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

Width 6410.3 Hz

4 repetitions
OBSERVE M1, 395.7532539 MH=z
DATA PROCESSING

Line broadening 0.2 Hz
PT size 65536
Total time 0 min, 40 sec

2" B
+ d |
Zep ‘ ‘
| 1l : |
‘ | ” a
| “I |
! il
10 9 8 7 ] 5 4 3 -0 Ppm
1.92 0.08 0.75 2.00 0.23 22.91
3.14 0.9% 0.98 0.31 0.21
eq. (1) d-3a (LCMS solution)
——Ph
N
H/D
(70%0) H
H/D (25%0)
Inten. (x100, 000)
] 2233
@ ; 3211 i 23,3
i z21.0 s2d.0 s23.0 zad. 0 225.0 zz6.0 s27.0 z2d.0 z2d 0 ez
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eq. (2) d-3a ({H NMR, CDCls)

TS1180F1. 18/Aug. 2011
File: home/vnmrl/vnmrsys/data/Organic_Chemistry/Nakamuira/Sugiishi/TS1180F1.£id

Pulse Sequence: sZpul

Solvent: cdoll
Ambient temperature
Operator: wamrl

File: TS11B0FL
VIMRS-400 “Variand0o®

Relax. delay 1.500 sec
FPulse 45.0 degrees

Acg. time 3.500 sec

Width 6410.3 Hz

§ repetitions

OBSERVE H1, 399.7467315 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

@ c
| £
| i |
. I i
e & | i
[ e ]l = B
| | !
i | i
| J 1y |
10 9 8 7 6 5 4 3 2 1 =0
2.08 1.01 0.98 0.25 11.17 1.14
3.61 0.74 2.00 4.11 5.69 0.31
eq. (2) d-3a (LCMS solution)
——Ph
N
H/D
(75%a)
H/D (25%a)
5. glnten. (x100, 000)
] 231
2.55
A aza.1
0. . 3221 3271 5284
=T ed.o EEr A EEr A EErA EEra 3270 w290 =i
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eq. (3) @8h ('\H NMR, CDCls)

TS1175-1. 09/Aug. 2011

Tile: xp

Pulse Sequence: s2pul

Solvent: cdel3
Ambient temperature
Operator: vamrl
VHNMRS-400 “Variand0o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acqg. time 3.500 sec

Width 6410.3 Hz

8 repetitions

OBSERVE H1, 399.7467377 Mz

DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 40 sec

~
1 | i
pee ,,,-\/ + p-—=—ph | !
= s 4 |
1R of - 2a.(937.d) | (|
M | |
{eg Sep '
| |
I @ £ I
i | f
io ] 8 7 6 5 4 3 a 1 -0 Ppm
2.02 0.06 0.47 0.98 1.00 3.38.28
3.31 1.00 1.93 0.9% 4.65 2.98
eq. (3) @-3h (LCMS solution)
——Ph
N  H/D (53%d)
Me
H
Inten. (x1, 000, 000)
i | ZES.Z
125 3
o 3
0:03 2863
o.50 3
0.2 4
son a8 sses
ER =0 = Ern Em T = Em = 57
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eq. (4) d3a (H NMR, CDCls)

TS1027-1. 10/Dec. 2010
Tile: xp

Pulae Sequence: s2pul

Solvent: cdcl3
Ambient temperature
Operator: vomrl
VEMRS-400 “variand00"

Relax, delay 1.500 sec
Pulse 45.0 degrees

Acg. tima 3.500 sec |
Width 6410.3 Hz |
8 repetitions |
OBSERVE H1, 399.7532523 MHz

DATA FROCESSTNG
Lins broadening 0.2 Hz |
FT size 65536

Total time 0 min, 40 sec

10 9 8 7 6 5
2.08 0.81 0.62
3.45 1.00

eq. (4) d-3a (LCMS solution)

—Ph
QN H/D (19%d)

\ H/D (38%d)
H

ppm

Inten. (=100, 000)

z24.2

2222

s20.0 |

o, + 1
sz2d. 0 azlo s2d.0 =240 a2d0 2290
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eq. (5) d-3a ({H NMR, CDCls)

TS1201-1. 29. Sept. 2011.
File: xp

Pulse Sequence: s3pul

Scolvent: cdcld
Ambient temperatura
Operator: vamrl
VNMRS-400 “"Variand00®

Relax, delay 1.500 sec
Pulss 45.0 degress

Acq. time 3.500 sec

width 6410.3 He

8 repetitions
OBSERVE  H1, 399.7467319 MHz

DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 40 sec

CapM . - [

e
I | [
|
| | il |
10 9 8 7 6 5 4 3 2 1 -0
2.18 1.00 0.89 0.99 11.13 0.99
3.82 1.03 1.91 é.00 5.65
eq. (5) d-3a (LCMS solution)
——Ph
N  HD (0%d)
N—HD (11%d)
H
Inten. (=100, 0007
12004 haas
0.7
sz
o.504
0.25] I
26,2
o5 i EEERT EEER EFPa EEEa EETRCH = T A EEE e

S66




eq. (S3) @*3a ({H NMR, CDCls)

TE1064-1. 02/Fsb. 2011

File: xp

Pulse Sequence: s2pul

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.500 sec

Width 6410.3 Hx

8 repetitions

OBSERVE  H1, 399.7532529 Miz
DATA PROCESSING

Line broadening 0.2 Hz

PT size 65536

Total time 0 min, 40 sec

10 9 8 7 6 5

2.2¢ 0.96 0.20
3.64 1.08.81

eq. (S4) @3a ({H NMR, CDCls)

T81186-1. 28B. Sept. 2011
File: xp

Pulse Sequence: s2pul

Solvent: cdel3
Ambient temperature
Operator: wvamrl
VEMRS-400 *Variand00*

Relax. delay 1.500 sec
Pulse 45,0 degress

Acg. time 3.500 sec

width 6410.3 Hz

8 repetitions

OBSERVE H1, 399.7467309 MHz
DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536

Total time 0 min, 40 sec

10 S 8 7 6 5

0.162.23 0.79 a.54
0.3&.14 1.04

2
.27
18.27
2
10.04
3.13 5

-0



eq. (S5) @-3a ({H NMR, CDCls)

T JA0S3-1. 13/3an. 2011
/ ile: xp

' Pulse Sequence: s2pul

Solvent: cdcli
Ambient temparature
Operator: vnmrl
VNMRS-400  "Variand0o®

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 3.500 sec

width 6410.3 Ez

8 repetitions

OBSERVE H1, 399.7532559 MHz | ‘
DATA PROCESSING

Line broadening 0.2 Hz ‘
FT size 65536 1
Total time 0 min, 40 sec ‘l

e 'L/_/\_ | I
Mmoo
&y 5/

H

10 9 8 - § 6 5

0.102.09 0.82 0.59
0.233.63 0.96

eq. (S6) d-3a ({H NMR, CDCls)

T#1228-1. 17. Jan. 2012
Piler s

Pulse Sequence: sZpul

Eolveat: cdeld
anblent temperaturs
Operator: vmmrl
VIMRS-400 “VariandCo®

Ralax. delay 1.500 sec
Pulse 45.0 dagrees

Acg. time 3.500 sec

Widch 6410.3 Hx

8 repetitions

OBSERVE  H1, 399.7467305 MEz
DATA PROCESSING

Line broadening 0.2 Haz
PT size 65536

Total time 0 min, 40 sec

%Ph 1
Q’ HE (147d)
\'§—Hcraomf| |

Ha

d-fa(88rd) 2a

C)_Nx_:.:_p + %—Pﬁ ’
Jeg leg

10 -] 8 7

1.89 0.86 .70
3.2% 0.88
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3.62 5.80



