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1. General Information

All reactions were performed in an atmosphere of argon using standard Schlenk tube or glovebox techniques.
Reagent grade solvents were freshly distilled over appropriate drying reagents and stored over activated (250 °C)
4 A molecular sieves in a Schlenk flask under argon. All organic substrates were received from commercial
sources and were used without further purification. Arylhydroxylamines were prepared by following literature
methods.! Column chromatography was performed on silica gel (60-120 mesh size), and thin layer
chromatography was performed on aluminum plates pre-coated with silica gel 60 F2s4(0.25 mm). The 'H and '*C
NMR spectra were recorded on a Varian 400 MHz and JEOL 400 MHz FT-NMR spectrometers, and the data are
reported in parts per million (ppm) relative to TMS, with the residual solvent peak as an internal reference.
Multiplicities are reported as: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad; coupling
constant(s) in Hz. Mass spectra were recorded from Agilent GC-MS (7890A-5975CVL MSD) spectrometer.
Enantioselectivity was measured by GC (HP 5890 series II) Astec Chiraldex columns and HPLC (Agilent 1100
series) using and Chiralcel columns respectively. Optical activity was measured on Autopol III polarimeter. High
resolution mass spectra (HRMS) were obtained at Louisiana State University.

The diffraction data were collected at low temperature on a Nonius Kappa CCD equipped with Mo Ka
(A=0.71073 A) and a Bruker Kappa Apex II equipped with Cu (A=1.54178 A) radiation source diffractometer, a
graphite monochromator, and an Oxford Cryostream low-temperature device. Absorption collections were
made by the multi-scan method.

2. General Procedure for the Cu-Catalyzed Asymmetric Allylic C-H Amination of Simple Alkenes:

A Schlenk flask was charged with Cu(MeCN)4PFs (10 mol %), R-(+)-BINAM (12 mol %) and CH>Cl> (2 mL).
The flask was placed in an oil bath preset at 25 °C and stirred for 0.5 h. An alkene (0.5 mmol) was added and
then a solution of arylhydroxylamine (1.5 mmol) in CH>Cl> (4 mL) was added slowly with the help of a syringe
pump over a period of 4 h under a positive pressure of nitrogen. The reaction was allowed to continue for a further
2-4 h to ensure complete consumption of the arylhydroxylamine. The reaction mixture was filtered through a
short celite bed by eluting with CH>Cl, (10 mL), and the filtrate was analyzed by GC-MS. Analytically pure
product was isolated by column chromatography on silica gel (230-460 mesh, hexanes/EtOAc). The product was
completely characterized by NMR and MS spectroscopic methods and further chiral HPLC is used to measure
the enantioselectivity.

3. Chiral ligand screening data toward the catalytic synthesis of chiral N-aryl allylamines:

NHOH Cu(MeCN),PFg, L
©/ CH,Ch, RT \O
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4. Synthesis, Isolation and Characterization of Cu'OTf2-R(+)BINAM (4b) and Cu""OTf2-R(+)BINAM-

pEt2PhNO (4¢) complexes:

To the mixture of [Cu(OTf)2] (0.635 g, 1.76 mmol) and R(+)-BINAM ligand (1.0 g, 3.52 mmol), toluene

(10 mL) was added and continued stirring at room temperature for 6 hours. Solvent was removed under vacuum

and the crude product which was directly re-crystallized from ethylacetate:hexane mixture(5:1) to obtain pure

[Cu(BINAM),]OTf> complex 4b (1.28 g, 78% yield).
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Scheme S1. Synthesis of Cu-BINAM-Nitroso complex

The Cu-complex (1.28 g, 1.37 mmol) obtained above was dissolved in dichloromethane (10 mL) and
added N, N-diethyl-4-nitrosoaniline (0.40 g, 2.2 mmol). The dark brown solution becomes dark green immediately.
After stirring overnight (15 h), the dark green solution was filtered, and the solvent was removed on rotavap. The
solid residue was triturated with diethyl ether (10 mL x 2). Recrystallization from CH>Cly/hexane at -20 °C
provided dark greenish crystals suitable for X-ray diffraction. The crystal structures of 4b and 4¢ are shown in
Figure S1 and Figure S2 respectively. The molecular structure of 4b is similar to the one reported earlier with

CCDC#677060.

Figure S1. Single crystal X-ray structure of 4b.
However, molecular structure of 4¢ is completely novel and the details of X-ray data and structure determination
can be found in the additional supplementary materials document. This crystal structure data has been deposited

via the joint CCDC/FIZ Karlsruhe deposition service and the data has been assigned to CCDC#2047831.
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Figure S2. Single crystal X-ray structure of complex 4c.

5. Control Experiment with Nitrosobenzene:

A dichloromethane (2.0 mL) solution of Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %)
was stirred at 25 °C for 0.5 h. 2-methylbut-2-ene (106 mg, 1.5 mmol) was added followed by the slow addition
(4 h) of nitrosobenzene (54 mg, 0.5 mmol). The product was isolated by column chromatography and confirmed
by both GC-MS and NMR. The racemic product was prepared in the same experimental conditions without the
R-(+)-BINAM ligand. As shown below, the HPLC analysis of racemic and chiral products indicates 47%

enantioselectivity.
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6. Determination of Absolute Configuration:
In order to determine the absolute configuration of major N-aryl allylamine enantiomer, we have

synthesized chiral N-(3-methylbutan-2-yl)anilines 3a(i) and 3a(ii) using two alternate approaches (Scheme S2
and Scheme S3) i.e. Pd-catalyzed hydrogenation and Pd-catalyzed N-arylation. The catalytic hydrogenation of
allyl double bond of 3a led to N-(3-methylbutan-2-yl)aniline 3a(i).’ Alternatively, Buchwald-Hartwig amination
(Pd-catalyzed N-arylation)* of commercially available chiral R(-)-amine produced the corresponding R(-)-N-(3-
methylbutan-2-yl)aniline 3a(ii) in good yield. Additionally, for the comparison purpose, we have synthesized

racemic N-(3-methylbutan-2-yl)aniline 3a(iii) via catalytic hydrogenation of racemic version of 3a (Scheme S4).

©\NH Pd/C, MeOH : NH

H, gas

sa 3a(i)

[a] = +11.5° (CHCl3), ee = 53% [o] = +19.9°(CHCly), ee =51.4%
Scheme S2. Synthesis of N-(3-methylbutan-2-yl)aniline 3a(i) via catalytic hydrogenation

2
- Pd-cat NH
W/\ + Ph-Br —— > W/\

R-(-)-2-amino-3-methylbutane 3alii

[a] = -5.5° (neat) a(i)
[a] = -50.9° (CHCl3), ee = 94%

Scheme S3. Synthesis of N-(3-methylbutan-2-yl)aniline 3a(ii) via Buchwald-Hartwig amination
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3a(ii)
[a] = 0° (CHCl3)

Racemic version of 3a

Scheme S4. Synthesis of racemic N-(3-methylbutan-2-yl)aniline 3a(iii) via catalytic hydrogenation

HPLC analysis and the optical activity data of 3a(iii), 3a(i), and 3a(ii) are provided in the Figures S3, S4
and S5. The structure of 3a(iii) was confirmed by GC-MS and 'H-NMR (Figure S6) analysis. In comparison to
the racemic mixture (Figure S4), the major enantiomer from the scheme S2 is on the right whereas the major
enantiomer from scheme S3 is on the left. This observation clearly indicates that the absolute configuration of the
major enantiomer {3a(i)} obtained from Cu-catalyzed asymmetric allylic amination is exactly opposite to the
R(-)-N-(3-methylbutan-2-yl)aniline 3a(ii) which confirms the stereochemistry of 3a(i) as S(+)-N-(3-methylbutan-
2-yl)aniline. In addition to that, optical activity data comparison of 3a(i) and 3a(ii) supports the absolute
configuration assignment. Accordingly, we assigned “S” configuration to all the products obtained from our Cu-

catalyzed asymmetric allylic amination.
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Figure S3. HPLC analysis of racemic N-(3-methylbutan-2-yl)aniline 3a(iii)
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Figure S4. HPLC analysis of chiral N-(3-methylbutan-2-yl)aniline 3a(i)
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Figure SS. HPLC analysis of chiral N-(3-methylbutan-2-yl)aniline 3a(ii)
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Figure S6. NMR analysis of racemic N-(3-methylbutan-2-yl)aniline 3a(iii)

7. Characterization Data of the Chiral N-Aryl Allylamine Products

(5)-N-(3-methylbut-3-en-2-yl)aniline (3a): A dichloromethane (2.0 mL) solution of

)H’ \© Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at 25 °C

for 0.5 h. 2-methylbut-2-ene (106 mg, 1.5 mmol) was added followed by the slow addition (4

h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 3a was isolated by a column

chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in hexanes)). Yield =47

mg (58%). Data for 3a: '"H NMR (400 MHz, CDCls) § 7.16 (t, J= 7.8 Hz, 2H), 6.70 (t, J= 7.2 Hz, 1H), 6.61 (d,

J=28.0 Hz, 2H), 4.99 (s, 1H), 4.86 (s, 1H), 3.89 (q, /= 6.8 Hz, 1H), 1.73 (s, 3H), 1.34 (d, /= 6.8 Hz, 3H) ppm;

BC{'H} NMR (100 MHz, CDCl3) 6 147.0, 129.0, 117.4,113.5,110.9, 54.8, 21.1, 18.2 ppm; GC-MS for C11HisN,
m/z=161.23 (M"). 'H and '*C NMR spectral data are in good agreement with the literature data.’

(S)-N-(2-methylpent-1-en-3-yl)aniline (3b): A dichloromethane (2.0 mL) solution of

)5/ \© Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at 25 °C

for 0.5 h. 2-methylpent-2-ene (127 mg, 1.5 mmol) was added followed by the slow addition (4

h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 3b was isolated by a column
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chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in hexanes)). Yield = 59
mg (67%). Data for 3b: 'H NMR (400 MHz, CDCls) § 7.08 (t, J = 7.2 Hz, 2H), 6.60 (t, J = 7.4 Hz, 1H), 6.52 (d,
J=28.4 Hz, 2H), 4.90 (s, 1H), 4.85 (s, 1H), 3.64 (bs, 1H), 3.59 (t, J = 6.8 Hz, 1H), 1.59 (s, 3H), 1.55 (t, J=7.0
Hz, 2H), 0.89 (t, J = 7.4 Hz, 3H) ppm; *C{!H} NMR (100 MHz, CDCls) & 147.9, 145.6, 129.1, 117.0, 113.3,
112.3,61.1,27.3,17.8, 10.9 ppm; IR (KBr) 3406, 3053, 2964, 2932, 1602, 1505, 1482, 1317, 1260, 1100, 1024,
800, 749, 687 cm-1. GC-MS for C12Hi7N, m/z = 175.10 (M"). 'H and '>C NMR spectral data are in good
agreement with the literature data.’
H (S)-N-(2-methylhex-1-en-3-yl)aniline (3c¢): A dichloromethane (2.0 mL) solution of
55”\]\@ Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at 25 °C
for 0.5 h. 2-methylhex-2-ene (148 mg, 1.5 mmol) was added followed by the slow addition (4
h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 3¢ was isolated by a column
chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in hexanes)). Yield = 58
mg (61%). Data for 3¢: 'H NMR (400 MHz, CDCl3) § 7.15 (t, J = 7.6 Hz, 2H), 6.67 (t, J = 7.2 Hz, 1H), 6.58 (d,
J=8.4 Hz, 2H), 4.98 (s, 1H), 4.91 (s, 1H), 3.76 (t, J = 6.8 Hz, 1H), 3.70 (bs, 1H), 1.67 (s, 3H), 1.62—1.55 (m,
2H), 1.47-1.36 (m, 2H), 0.96 (t, J = 7.2 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCls) § 147.8, 145.8, 129.0,
116.9, 113.1, 112.0, 59.2, 36.6, 19.5, 17.7, 14.0 ppm; GC-MS for C13H 9N, m/z = 189.03 (M"). 'H and *C NMR
spectral data are in good agreement with the literature data.’
(S)-N-(2-methylhept-1-en-3-yl)aniline (3d): A dichloromethane (2.0 mL) solution of
/55’ \® Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at
25 °C for 0.5 h. 2-methylhept-2-ene (170 mg, 1.5 mmol) was added followed by the slow
addition (4 h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 3d was isolated by
a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry= 0.75 (5% EtOAc in hexanes)).
Yield = 60 mg (59%). Data for 3d: 'H NMR (400 MHz, CDCl3) § 7.13 (d, J= 7.6, 7.2 Hz, 2H), 6.65 (t, J= 7.4
Hz, 1H), 6.57 (d, J= 7.6 Hz, 2H), 4.95 (s, 1H), 4.89 (s, 1H), 3.72 (t, /= 6.8 Hz, 1H), 3.69 (bs, 1H), 1.65 (s, 3H),
1.58 (q, J = 3.0 Hz, 2H), 1.37-1.33 (m, 4H), 0.91 (t, J = 7.2 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl3) §
147.9, 146.0, 129.1, 117.0, 113.2, 112.0, 59.5, 34.3, 28.6, 22.7, 17.7, 14.1 ppm; IR (KBr): 3410, 3052, 2956,

2929, 2857, 1648, 1601, 1505, 1373, 1317, 1257, 1153, 894, 748, 690 cm™'. GC-MS for C14H2iN, m/z = 203.12
(M"). 'H and '3C NMR spectral data are in good agreement with the literature data.®

(S)-NV-(2,5-dimethylhex-1-en-3-yl)aniline (3e): A dichloromethane (2.0 mL) solution of
Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at 25 °C
for 0.5 h. 2,5-dimethylhex-2-ene (170 mg, 1.5 mmol) was added followed by the slow addition
(4 h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 3e was isolated by a column
chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in hexanes)). Yield = 66
mg (65%). Data for 3e: 'H NMR (400 MHz, CDCl3) § 7.14 (t, J = 8.0 Hz, 2H), 6.66 (t, J = 7.6 Hz, 1H), 6.57 (d,
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J=17.6 Hz, 2H), 4.98 (s, 1H), 4.88 (s, 1H), 3.81 (t, J= 7.0 Hz, 1H), 3.66 (bs, 1H), 1.78-1.66 (m, 1H), 1.57 (s,
3H), 1.45 (t,J= 6.6 Hz, 2H), 0.95 (d, J = 6.8 Hz, 3H), 0.92 (d, J = 6.8 Hz, 3H) ppm; *C{'H} NMR (100 MHz,
CDCl) 6 147.7, 146.1, 129.0, 116.9, 113.1, 111.8, 57.4, 44.0, 24.9, 22.8, 22.5, 17.5 ppm; GC-MS for C14H21N,
m/z=203.16 (M"); HRMS (IT-TOF/ESI) Calcd for C14H2oN ([M+H]") 204.1747, Found 204.1746.
" (5)-4-methyl-NV-(3-methylbut-3-en-2-yl)aniline (3f): A dichloromethane (2.0 mL)
)H/N\Q solution of Cu(MeCN)4PFs (17 mg, 10 mol %) and R-(+)-BINAM (25 mg, 20 mol %) was
Me stirred at 25 °C for 0.5 h. 2-methylbut-2-ene (94 mg, 1.5 mmol) was added followed by
the slow addition (4 h) of N-(p-tolyl)hydroxylamine (55 mg, 0.5 mmol). The product 3f
was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry= 0.7 (5% EtOAc
in hexanes)). Yield = 43 mg (55%). Data for 3f: '"H NMR (400 MHz, CDCls) § 6.99 (d, J = 8.4 Hz, 2H), 6.53 (d,
J=28.4Hz,2H), 5.01 (s, 1H), 4.87 (s, 1H), 3.89 (q, /= 6.8 Hz, 1H), 3.61 (bs, 1H), 2.26 (s, 3H), 1.74 (s, 3H), 1.34
(d,J= 6.8 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl3) § 147.4, 145.2,129.5, 126.1, 113.3, 110.5, 54.7, 21.2,
20.3, 18.1 ppm; GC-MS for Ci4Hi7N, m/z = 175.13 (M"); HRMS (IT-TOF/ESI) Calcd for C14HisN ([M+H]")
176.1434, Found 176.1431.
(S)-4-methyl-/V-(2-methylpent-1-en-3-yl)aniline (3g): A dichloromethane (2.0 mL)
\©\ solution of Cu(MeCN)4PFs (17 mg, 10 mol %) and R-(+)-BINAM (25 mg, 20 mol %) was
Me stirred at 25 °C for 0.5 h. 2-methylpent-2-ene (113 mg, 1.5 mmol) was added followed by

3f

H
N

32 the slow addition (4 h) of N-(p-tolyl)hydroxylamine (55 mg, 0.5 mmol). The product 3g

was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry= 0.7 (5% EtOAc
in hexanes)). Yield = 49 mg (58%). Data for 3g: 'H NMR (400 MHz, CDCl5) § 6.98 (d, J = 8.0 Hz, 2H), 6.54 (d,
J=8.4 Hz, 2H), 4.98 (s, 1H), 4.93 (s, 1H), 3.66 (t, J= 6.8 Hz, 1H), 3.61 (bs, 1H), 2.25 (s, 3H), 1.68 (s, 3H), 1.63
(q,J=7.4Hz, 2H), 0.98 (t, J= 7.4 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl3) § 145.5, 145.4, 129.5, 126.0,
113.3, 112.2, 61.2, 27.1, 20.3, 17.6, 10.8 ppm; GC-MS for Ci3Hi9N, m/z = 189.15 (M"); HRMS (IT-TOF/ESI)
Calcd for C13H2oN ([M+H]") 190.1590, Found 190.1589.
" (5)-4-methyl-NV-(2-methylhept-1-en-3-yl)aniline (3h): A dichloromethane (2.0 mL)
N\@\ solution of Cu(MeCN)4PFs (17 mg, 10 mol %) and R-(+)-BINAM (25 mg, 20 mol %)
Me Wwas stirred at 25 °C for 0.5 h. 2-methylhept-2-ene (150 mg, 1.5 mmol) was added
3h followed by the slow addition (4 h) of N-(p-tolyl)hydroxylamine (55 mg, 0.5 mmol).
The product 3h was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: R/=
0.75 (5% EtOAc in hexanes)). Yield = 59 mg (62%). Data for 3h: '"H NMR (400 MHz, CDCl3) 6 6.87 (d, J = 8.8
Hz, 2H), 6.42 (d, J = 8.4 Hz, 2H), 4.86 (s, 1H), 4.80 (s, 1H), 3.61 (t, /= 6.8 Hz, 1H), 3.49 (bs, 1H), 2.13 (s, 3H),
1.56 (s, 3H), 1.48 (p, J = 3.4 Hz, 2H), 1.28-1.25 (m, 4H), 0.82 (t, J= 7.0 Hz, 3H) ppm; '*C {'H} NMR (100 MHz,
CDCl) o 146.2, 145.7, 129.7, 126.2, 113.5, 112.0, 59.9, 34.3, 28.7, 22.8, 20.5, 17.8, 14.2 ppm; GC-MS for
CisHxsN, m/z=217.18 (M"); HRMS (IT-TOF/ESI) Calcd for CisH24N ([M+H]") 218.1903, Found 218.1905.
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" (S)-NV-(2,5-dimethylhex-1-en-3-yl)-4-methylaniline (3i): A dichloromethane (2.0 mL)
N\@\ solution of Cu(MeCN)4PFs (17 mg, 10 mol %) and R-(+)-BINAM (25 mg, 20 mol %) was
Me stirred at 25 °C for 0.5 h. 2,5-dimethylhex-2-ene (150 mg, 1.5 mmol) was added followed
3 by the slow addition (4 h) of N-(p-tolyl)hydroxylamine (55 mg, 0.5 mmol). The product
3i was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry = 0.7 (5%
EtOAc in hexanes)). Yield = 63 mg (65%). Data for 3i: '"H NMR (400 MHz, CDCIs) § 6.98 (d, J = 8.4 Hz, 2H),
6.53 (d, J= 8.4, 2H), 4.99 (s, 1H), 4.90 (s, 1H), 3.81 (t, /= 7.2 Hz, 1H), 3.56 (bs, 1H), 2.25 (s, 3H), 1.78-1.72
(m, 1H), 1.68 (s, 3H), 1.46 (t, J= 7.0 Hz, 2H), 0.98 (d, J = 6.4 Hz, 3H), 0.95 (d, J = 6.4 Hz, 3H) ppm; *C{'H}
NMR (100 MHz, CDCI3) 6 146.2, 145.4, 129.5,126.0, 113.3, 111.7, 57.7, 44.0, 24.9, 22.8, 22.5, 20.3, 17.5 ppm;
GC-MS for CisHxsN, m/z =217.18 (M"); HRMS (IT-TOF/ESI) Calcd for CisH4N ([M+H]") 218.1903, Found
218.1903.
" (85)-4-iodo-N-(3-methylbut-3-en-2-yl)aniline (3j): A dichloromethane (2.0 mL) solution of
)H'N\©\ Cu(MeCN)4PFs (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was stirred at
| 25 °C for 0.5 h. 2-methylbut-2-ene (49 mg, 1.5 mmol) was added followed by the slow
3 addition (4 h) of N-(4-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product 3j was
isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in
hexanes)). Yield = 53mg (76%). Data for 3j: 'H NMR (400 MHz, CDCls) § 7.38 (d, J = 8.4 Hz, 2H), 6.34 (d, J
= 8.8 Hz, 2H), 4.95 (s, 1H), 4.85 (s, 1H), 3.82 (t, /= 6.6 Hz, 1H), 3.76 (bs, 1H), 1.69 (s, 3H), 1.32 (d, /= 6.4 Hz,
3H) ppm; *C{'H} NMR (100 MHz, CDCls) § 147.0, 146.7, 137.6, 115.4, 110.9, 77.6, 54.4, 21.1, 18.0 ppm; GC-
MS for C1iHuIN, m/z = 287.01 (M"); HRMS (IT-TOF/ESI) Caled for Ci1HisIN ([M+H]") 288.0244, Found
288.0243.
" (8)-4-iodo-N-(2-methylpent-1-en-3-yl)aniline (3k): A dichloromethane (2.0 mL) solution
)B’N\©\ of Cu(MeCN)4PF¢ (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was stirred at
| 25 °C for 0.5 h. 2-methylpent-2-ene (59 mg, 1.5 mmol) was added followed by the slow
3K addition (4 h) of N-(4-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product 3k was
isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in
hexanes)). Yield = 60 mg (86%). Data for 3k: 'H NMR (400 MHz, CDCl3) § 7.37 (d, J = 8.4 Hz, 2H), 6.36 (d, J
=8.4 Hz, 2H), 4.93 (s, 1H), 4.92 (s, 1H), 3.75 (bs, 1H), 3.60 (t, /= 6.6 Hz, 1H), 1.63 (s, 3H), 1.62—1.58 (m, 2H),
0.95 (t,J= 7.4 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCls) § 147.2, 144.7, 137.5, 115.4, 112.6, 77.4, 60.9,
27.0, 17.6, 10.7 ppm; GC-MS for Ci2Hi6IN, m/z = 301.03 (M"); HRMS (IT-TOF/ESI) Calcd for Ci2Hi7IN
([M+H]") 302.0400, Found 302.0398.
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" (8)-4-iodo-N-(2-methylhex-1-en-3-yl)aniline (31): A dichloromethane (2.0 mL) solution of

é’N\Q Cu(MeCN)4PFs (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was stirred at

| 25 °C for 0.5 h. 2-methylhex-2-ene (69 mg, 1.5 mmol) was added followed by the slow

3 addition (4 h) of N-(4-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product 31 was

isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in

hexanes)). Yield = 58 mg (78%). Data for 31: 'H NMR (400 MHz, CDCl3) § 7.37 (d, J = 8.8 Hz, 2H), 6.36 (d, J

= 8.8 Hz, 2H), 4.93 (s, 1H), 4.89 (s, 1H), 3.74 (bs, 1H), 3.69 (t, /= 6.8 Hz, 1H), 1.63 (s, 3H), 1.60-1.52 (m, 2H),

1.44-1.33 (m, 2H), 0.94 (t, J = 7.4 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl3) § 147.2, 145.2, 137.6, 115.4,

112.3, 77.4, 59.1, 36.5, 19.4, 17.6, 13.9 ppm; GC-MS for Ci3HisIN, m/z = 315.04 (M"); HRMS (IT-TOF/ESI)
Calcd for Ci3Hi9IN ([M+H]") 316.0557, Found 316.0555.

(S)-4-iodo-N-(2-methylhept-1-en-3-yl)aniline (3m): A dichloromethane (2.0 mL)

\@\ solution of Cu(MeCN)4PF¢ (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was

| stirred at 25 °C for 0.5 h. 2-methylhept-2-ene (79 mg, 1.5 mmol) was added followed by

N

3m the slow addition (4 h) of N-(4-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The

product 3m was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75

(5% EtOAc in hexanes)). Yield = 62 mg (81%). Data for 3m: 'H NMR (400 MHz, CDCl3) § 7.37 (d, J= 8.8 Hz,

2H), 6.35 (d, J = 8.8 Hz, 2H), 4.93 (s, 1H), 4.90 (s, 1H), 3.74 (bs, 1H), 3.67 (t, J = 6.8 Hz, 1H), 1.63 (s, 3H),

1.60—1.54 (m, 2H), 1.35-1.33 (m, 4H), 0.91 (t, J= 6.8 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCls) § 147.2,

145.2,137.5,115.4,112.3,77.4,59.3, 34.0, 28.4, 22.5, 17.6, 14.0 ppm; GC-MS for C 14H20IN, m/z =329.06 (M");

HRMS (IT-TOF/ESI) Calcd for C14H21IN ([M+H]") 330.0713, Found 330.0710.

H (S)-NV-(2,5-dimethylhex-1-en-3-yl)-4-iodoaniline (3n): A dichloromethane (2.0 mL)

N solution of Cu(MeCN)4PFs (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was

ii’ \©\| stirred at 25 °C for 0.5 h. 2,5-dimethylhex-2-ene (79 mg, 1.5 mmol) was added followed by

3n the slow addition (4 h) of N-(4-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product

3n was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry= 0.75 (5%

EtOAc in hexanes)). Yield = 56 mg (73%). Data for 3n: '"H NMR (400 MHz, CDCls) & 7.37 (d, J = 8.8 Hz, 2H),

6.36 (d, J = 8.8 Hz, 2H), 4.94 (s, 1H), 4.88 (s, 1H), 3.75 (t, J = 7.2 Hz, 1H), 3.71 (bs, 1H), 1.74-1.67 (m, 1H),

1.63 (s, 3H), 1.46-1.41 (m, 2H), 0.94 (d, J= 6.4 Hz, 3H), 0.92 (d, J = 6.4 Hz, 3H) ppm; *C{!H} NMR (100 MHz,

CDCl) 6 147.2, 145.5,137.6, 115.4, 112.1, 77.4, 57.4, 43.8, 24.8, 22.8, 22.4, 17.5 ppm; GC-MS for C14H2oIN,
m/z =329.06 (M"); HRMS (IT-TOF/ESI) Calcd for C14H2IN ([M+H]") 330.0713, Found 330.0710.

(S)-4-bromo-N-(2-methylpent-1-en-3-yl)aniline (30): A dichloromethane (2.0 mL)

\@\ solution of Cu(MeCN)4PF¢ (11 mg, 10 mol %) and R-(+)-BINAM (17 mg, 20 mol %) was

gr stirred at 25 °C for 0.5 h. 2-methylpent-2-ene (74 mg, 1.5 mmol) was added followed by

H
N

3o the slow addition (4 h) of N-(4-bromophenyl)hydroxylamine (55 mg, 0.5 mmol). The
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product 30 was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75
(5% EtOAc in hexanes)). Yield = 58 mg (79%). Data for 30: '"H NMR (400 MHz, CDCl3) § 7.21 (d, J = 8.4 Hz,
2H), 6.46 (d, J = 8.4 Hz, 2H), 4.94 (s, 1H), 4.93 (s, 1H), 3.74 (bs, 1H), 3.60 (t, J = 6.6 Hz, 1H), 1.64 (s, 3H),
1.62-1.58 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl3) § 146.7, 144.8, 131.7, 114.8,
112.6,108.5,61.0, 27.0, 17.6, 10.7 ppm; GC-MS for C12H16BrN, m/z =253.04 (M"); HRMS (IT-TOF/ESI) Caled
for C12Hi7BrN ([IM+H]") 254.0539, Found 254.0537.
H (S)-4-bromo-N-(2-methylhex-1-en-3-yl)aniline (3p): A dichloromethane (2.0 mL)
N \©\ solution of Cu(MeCN)4PF¢ (11 mg, 10 mol %) and R-(+)-BINAM (17 mg, 20 mol %) was
gr stirred at 25 °C for 0.5 h. 2-methylhex-2-ene (86 mg, 1.5 mmol) was added followed by
3p the slow addition (4 h) of N-(4-bromophenyl)hydroxylamine (55 mg, 0.5 mmol). The
product 3p was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75
(5% EtOAc in hexanes)). Yield = 55 mg (71%). Data for 3p: 'H NMR (400 MHz, CDCl3) § 7.20 (d, J = 8.8 Hz,
2H), 6.45 (d, J=8.4 Hz, 2H), 4.94 (s, 1H), 4.90 (s, 1H), 3.72 (bs, 1H), 3.69 (t, /= 6.8 Hz 1H), 1.64 (s, 3H), 1.60—
1.52 (m, 2H), 1.45-1.32 (m, 2H), 0.94 (t, J= 7.2 Hz, 3H) ppm; 3C{'H} NMR (100 MHz, CDCl3) § 146.7, 145.3,
131.7,114.7, 112.3, 108.4, 59.3, 36.5, 19.4, 17.5, 13.9 ppm; GC-MS for C13HsBrN, m/z = 267.06 (M"); HRMS
(IT-TOF/ESI) Caled for Ci3H19BrN ([M+H]") 268.0695, Found 268.0693.
H (8)-4-bromo-/N-(2-methylhept-1-en-3-yl)aniline (3q): A dichloromethane (2.0 mL)
N\@\ solution of Cu(MeCN)4PFs (11 mg, 10 mol %) and R-(+)-BINAM (17 mg, 20 mol %)
Br Wwas stirred at 25 °C for 0.5 h. 2-methylhept-2-ene (98 mg, 1.5 mmol) was added followed
3q by the slow addition (4 h) of N-(4-bromophenyl)hydroxylamine (55 mg, 0.5 mmol). The
product 3q was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75
(5% EtOAc in hexanes)). Yield = 56 mg (68%). Data for 3q: "H NMR (400 MHz, CDCl3) § 7.20 (d, J = 8.4 Hz,
2H), 6.45 (d, J = 8.8 Hz, 2H), 4.94 (s, 1H), 4.90 (s, 1H), 3.73 (bs, 1H), 3.67 (t, J = 6.8 Hz, 1H), 1.64 (s, 3H),
1.60-1.54 (m, 2H), 1.36-1.34 (m, 4H), 0.92 (t, J = 6.6 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCl;3) § 146.6,
145.2, 131.7, 114.7, 112.4, 108.4, 59.5, 34.0, 28.4, 22.5, 17.6, 14.0 ppm; GC-MS for C14H20BrN, m/z = 281.07
(M"); HRMS (IT-TOF/ESI) Calcd for C14H21BrN ([M+H]") 282.0852, Found 282.0848.
(5)-4-((2-methylhept-1-en-3-yl)amino)benzonitrile (3r): A dichloromethane (2.0
/55’ \©\ mL) solution of Cu(MeCN)4PFs (11 mg, 10 mol %) and R-(+)-BINAM (17 mg, 20
cN mol %) was stirred at 25 °C for 0.5 h. 2-methylhept-2-ene (137 mg, 1.5 mmol) was
added followed by the slow addition (4 h) of N-(4-cyanophenyl)hydroxylamine (55 mg,
0.5 mmol). The product 3r was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2;
TLC: Ry=0.75 (5% EtOAc in hexanes)). Yield = 33 mg (35%). Data for 3r: 'H NMR (400 MHz, CDCls) § 7.37
(d, J=8.4 Hz, 2H), 6.53 (d, J = 8.8 Hz, 2H), 4.94 (s, 1H), 4.92 (s, 1H), 4.33 (bs, 1H), 3.74 (q, J = 6.8 Hz, 1H),
1.65 (s, 3H), 1.62-1.55 (m, 2H), 1.39-1.33 (m, 4H), 0.91 (t, J = 6.8 Hz, 3H) ppm; *C{'H} NMR (100 MHz,
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CDCl) 6 150.8, 144.4, 133.4, 120.6, 112.7, 98.1, 59.0, 33.7, 28.2, 22.4, 17.6, 13.9 ppm; GC-MS for C15H2N>,
m/z=228.16 (M"); HRMS (IT-TOF/ESI) Calcd for Ci5H21N2 ((M+H]") 229.1699, Found 229.1700.
H (8)-3-iodo-N-(2-methylpent-1-en-3-yl)aniline (3s): A dichloromethane (2.0 mL) solution
)5»”@/' of Cu(MeCN)sPFs (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was stirred at
25 °C for 0.5 h. 2-methylpent-2-ene (59 mg, 1.5 mmol) was added followed by the slow
3s addition (4 h) of N-(3-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product 3s was
isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry=0.75 (5% EtOAc in
hexanes)). Yield = 57 mg (82%). Data for 3s: 'H NMR (400 MHz, CDCls) § 6.97 (d, J = 7.6 Hz, 1H), 6.93 (s,
1H), 6.84 (t, J= 8.0, 1H), 6.52 (d, /= 8.0 Hz, 1H), 4.96 (s, 1H), 4.94 (s, 1H), 3.73 (bs, 1H), 3.61 (t, /= 6.3 Hz
1H), 1.65 (s, 3H), 1.62—1.57 (m, 2H), 0.95 (t, J = 7.6 Hz, 3H) ppm; *C{'H} NMR (100 MHz, CDCls) § 148.9,
144.7, 130.5, 125.7, 121.8, 112.6, 112.3, 95.1, 60.8, 27.0, 17.6, 10.7 ppm; GC-MS for C12H16IN, m/z = 301.03
(M"); HRMS (IT-TOF/ESI) Caled for Ci12H17IN ([M+H]") 302.0400, Found 302.0401.
! | (8)-2-iodo-N-(2-methylpent-1-en-3-yl)aniline (3t): A dichloromethane (2.0 mL) solution of
N Cu(MeCN)4PFs (9 mg, 10 mol %) and R-(+)-BINAM (13 mg, 20 mol %) was stirred at 25 °C
)5’ \© for 0.5 h. 2-methylpent-2-ene (59 mg, 1.5 mmol) was added followed by the slow addition (4
3t h) of N-(2-iodophenyl)hydroxylamine (55 mg, 0.5 mmol). The product 3t was isolated by a
column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2; TLC: Ry = 0.75 (5% EtOAc in hexanes)).
Yield = 48 mg (68%). Data for 3t: 'H NMR (400 MHz, CDCls) 6 7.67 (d, J = 8.0 Hz, 1H), 7.18 (t, J = 7.6, 1H),
6.55 (d, J=8.4 Hz, 1H), 6.44 (t, J= 7.6, 1H), 4.99 (s, 1H), 4.96 (s, 1H), 4.31 (bs, 1H), 3.73 (q, /= 6.6 Hz 1H),
1.78-1.72 (m, 2H), 1.70 (s, 3H), 1.04 (t, J = 7.4 Hz, 3H) ppm; *C{!H} NMR (100 MHz, CDCls) § 146.5, 144.7,
138.8, 129.1, 118.3, 112.5, 111.7, 85.5, 61.4, 27.1, 17.7, 10.8 ppm; GC-MS for C12Hi6IN, m/z = 301.03 (M");
HRMS (IT-TOF/ESI) Calcd for C12Hi7IN ([M+H]") 302.0400, Found 302.0399.
H (S)-ethyl 2-methylene-3-(phenylamino)butanoate (3u): A dichloromethane (2.0 mL)
Eto%”@ solution of Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was
o stirred at 25 °C for 0.5 h. Ethyl tiglate (194 mg, 1.5 mmol) was added followed by the
3u slow addition (4 h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product 5a was
isolated by a column chromatography on silica gel (hexanes/EtOAc = 98:2-96:6; TLC: Ry= 0.45 (5% EtOAc in
hexanes)). Yield = 60 mg (54%). GC-MS for C13H17NO,, m/z = 219.16 (M"). For '"H NMR and *C{!H} NMR
please check the reference 8.
H (S)-NV-(3-methylenepent-4-en-2-yl)aniline (3v): A dichloromethane (2.0 mL) solution of
\)H/NO Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20 mol %) was stirred at
3 25 °C for 0.5 h. (E)-3-methylpenta-1,3-diene (124 mg, 1.5 mmol) was added followed by the
v

slow addition (4 h) of phenylhydroxylamine (55 mg, 0.5 mmol). The product Sb was isolated
by a column chromatography on silica gel (hexanes/EtOAc =99:1-98:2; TLC: Ry= 0.7 (5% EtOAc in hexanes)).
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Yield = 42 mg (48%). GC-MS for C12HisN, m/z = 173.12 (M"). For '"H NMR and *C{'H} NMR please check
the reference 9.

H N-((S,4Z,6E)-2,6-dimethylocta-1,4,6-trien-3-yl)aniline (3w): A dichloromethane (2.0

)\/\IN\Q mL) solution of Cu(MeCN)4PFs (19 mg, 10 mol %) and R-(+)-BINAM (28 mg, 20

NN mol %) was stirred at 25 °C for 0.5 h. 2,6-dimethylocta-2.,4,6-triene (206 mg, 1.5 mmol)

3w was added followed by the slow addition (4 h) of phenylhydroxylamine (55 mg, 0.5

mmol). The product Sc¢ was isolated by a column chromatography on silica gel (hexanes/EtOAc = 99:1-98:2;

TLC: Ry= 0.65 (5% EtOAc in hexanes)). Yield = 67 mg (58%). GC-MS for Ci6H21N, m/z =227.16 (M"). For 'H
NMR and *C{'H} NMR please check the reference 9.
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9. HPLC chromatograms of the racemic and chiral N-aryl allylamines

Racemic: N-(2-methylbut-1-en-3-yl)aniline (3a)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-70-2B-RAC-OD-H-0.D)

mAU e
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Peak RetTime Type Width Area Height rea
# [min] [min] [mAU*s] [mAU] %
] === === e | ——mmmmm—m == |
1 35.119 BV 0.5867 6401.06689 170.21545 49.9772
2 36.774 VB 0.6184 6406.90771 163.05145 50.0228
Totals 1.28080e4 333.26691
Chiral: N-(2-methylbut-1-en-3-yl)aniline (3a) (53% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-139-1A-CHIRAL-OD-H-0.D)
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e B B e R |—mmmmmm e I \
1 34.547 MM 0.6463 1.47445e4 380.24365 76.5083
2 36.229 MP 0.5832 4527.24854 129.37712 23.4917
509.62077

Totals :

1.92717e4
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Racemic: N-(2-methylpent-1-en-3-yl)aniline (3b)

DADT A, Sig=254,16 Ref=360,100 (BM-01-59B-CHIRAL-OD-H-1.D)
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e === flrmm—————— e === |
1 32.768 MM 0.7716 2.32045e4 501.19479 52.8371
2 35.996 MM 0.8866 2.07126e4 389.35547 47.1629
Totals 4.39171e4d 890.55026
Chiral: (S)-NV-(2-methylpent-1-en-3-yl)aniline (3b) (69% ee)
DAD1 A, Sig=254,16 Rel=360,100 (BM-01-102-1-CHIRAL-OD-H 1.D)
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
E [min] [min] [MAU*s] [mAU] %
- |——— - |- fr s e I
1 33.455 PP 0.8282 3.01115e4 605.94995 84.2692
2 36.181 MM 0.8176 5621.00049 114.57680 15.7308
Totals 3.57325e4 720.52675
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Racemic: N-(2-methylhex-1-en-3-yl)aniline (3¢)

mirg

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-96-1 RACEMIC OD-H 2% 0.D)
mAU ] 3
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Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

e |-=== === B | ————mm - |-——————- |
705.29095 50.7663

1 21.744 VB

0.4643 2.12969e4

2 25.183 BB

Totals

0.5056 2.06540e4 631.52881 49.2337

4.19509e4 1336.81976

Chiral: (S)-V-(2-methylhex-1-en-3-yl)aniline (3¢) (63% ee)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-100-2A-CHIRAL-OD-H 2% 0.D)
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100

Peak RetTime Type Width Area Height Area
B [min] [min] [mAU*s] [mAU] %
| f———lfmm———— | === | == |————— |
1 21.731 MM 0.5193 6195.93115 198.85376 81.4534
2 25.552 MM 0.5633 1410.78638 41.74030 18.5466
Totals 7606.71753 240.59406
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Racemic: N-(2-methylhept-1-en-3-yl)aniline (3d):

Tirme

TICT DA Z300 D

41878
a1 T4

J_LL___

3700 3750 2800 3550 3000 3050 <000 4050 4100 4150 4200 4250 4300 4350 4400 4350 4500 4550 4500 4050

TE00]

Too0]

End
min
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a1 mss

41022

el

peak
height

4646
4705
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208838
207263

ZT

3d

T

37.00 37,50 2200 2850 2000 3950 SD00 A0S0 4100 4150 4200 4250 4300 4350 4400 4450 4500 45.50 4600 4050

Start
min

End
min
41 .79
42.019
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Racemic: N-(2,5-dimethylhex-1-en-3-yl)aniline (3¢)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-61-2-RAC-OD-H-2%-0.D)
] ©o
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el I e [ —— [ — I [
1 18.828 BB 0.4511 3.25697e4 1114.03784 50.0332
2 21.776 BB 0.4511 3.25265e4 1118.96033 49.9668
Totals : 6.50962e4 2232.99817
Chiral: (S)-V-(2,5-dimethylhex-1-en-3-yl)aniline (3e) (67% ee)
DAD1 A, Sig=254,16 Rel=360,100 (BM-01-103-2-CHIRAL-OD-H-2%-0.D)
mAU ] 3 ©
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU]

e |~ |~ e —— e —— !
1 18.903 PM  0.5581 9980.16113 298.02954 83.4860
2 22.076 MP 0.5166 1974.12744 63.69362 16.5140

Totals : 1.19543e4 361.72316
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Racemic: 4-methyl-NV-(2-methylbut-1-en-3-yl)aniline (3f)

000

39213
24000

22000

18000
18000
14000

12000

SO0,

2000

Timia 000 3000 MO0 3200 3300 400 3500 3600 37.00 38.00 3900 4000 410.00 4200 4300 4400 4500 4600 4700 4B00 4900 5000 S51.00

Ret Time Type Wdth

38. 664 BV 0.210 4484345
39.213 VB 0.290 4938940

Chiral: 4-methyl-NV-(2-methylbut-1-en-3-yl)aniline (3f) (53% ee)

Respmss TIC: 4M5-0806.0

3400
200
3000
2800+
2600

2400

1400 30,600

38. 356
39. 031

H
N

Area Start Time End Time

39. 031
40. 632

.

3f

Tarid 3500 3580 3600 3650 3700 3750 AO0 3A50 3000 3850 4000 A0S0 4100 4150 4200 4250 4300 4350 4400 4450

Ret Time Type W dt h

39.058 BV 0. 237 310754
39.690 VB 0. 291 95390
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Area Start Time End Tine
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39. 458

39. 458
40. 340



Racemic: 4-methyl-NV-(2-methylpent-1-en-3-yl)aniline (3g)

B T
msoc e

R.T. Start End peak peak
min min min height area

38.905 38.77% 39.092 5972 270719
39.407 39.259 39.b82 6017 260605

Chiral: (§)-4-methyl-/V-(2-methylpent-1-en-3-yl)aniline (3g): (72% ee)

Fesponse_ TIC: SMAS-0800 10

S8o0) 335857

!
ZT

i 3g

reoo @075

oo 4L

Tere 3400 3450 3500 2550 3000 36,50 37,00 3750 35.00 3550 3000 39.50 4000 4050 41D0 4150 4200 4250 4300 4350

R.T. Start End peak peak
min min min height area
38.557 38.410 38.730 4752 212764
39.075 38.925 39.198 807 35243
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Racemic: 4-methyl-NV-(2-methylhept-1-en-3-yl)aniline (3h)

=000

TIC. 2MS10TRO D

B -

Tira 4000 A0S0 4100 4150 4100 4250 4300 4350 4400 4450

44.949
45.226

Start
min

44,780
45,080

-
42’00 4580 4000 4550 4700 4750 4500 4850 4000 4850

End peak peak
min height area

45,080 67237 3108182
45.487 66827 3120968

Chiral: (§)-4-methyl-/N-(2-methylhept-1-en-3-yl)aniline (3h): (66% ee)

TIC: ZMS-0200.0

4 07T
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3h

les 270

D || S

Time 4000 4050 4100 4150 4200 4250 4300 4350 4400 4450 £5D0 4550 4800 4850 4700 4750 4500 4550 4900 4950

End peak peak
min height area
45,093 2lel 96305
45,399 473 201086
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Racemic: 4-methyl-NV-(2,5-dimethylhex-1-en-3-yl)aniline (3i)
Firsponea TIC: AMS-8600.0

K00
40102
1

5000

15000

10000

Ret Time Type Wdth Area Start Tine End Time
40. 904 BV 0. 086 1444689 40.738 40. 998
41.102 VB 0.090 1502621 40. 998 41. 306

Chiral: (§)-4-methyl-VNV-(2,5-dimethylhex-1-en-3-yl)aniline (3i) (46% ee)

Rarn{rnd TG AAESAS03 [

MO0
i \©\
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00

fr= N o L W, M) ATy ArAD mon A% 5800 MS) 00 40%0 AV 4R 8 axDd Sy a0 EYAS . da 8T 4500

Ret Time Type Wdth Area Start Time End Tine

41.198 BV 0.090 141964 41.053 41.317
41.400 VB 0.103 52515 41.317 41. 665
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Racemic: 4-iodo-NV-(3-methylbut-3-en-2-yl)aniline (3})

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-138-1A-RAC-OD-H.D)
mAU ] &
~ o
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18 19 20 - 21 22 ~ 3 min
Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
—— | . e —— e —— - |
1 20.352 BB 0.3976 4.28942e4 1670.16455 49.8265
2 22.527 BV 0.4272 4.31929e4 1559.32898 50.1735
Totals 8.60870e4 3229.49353
Chiral: (8)-4-iodo-N-(3-methylbut-3-en-2-yl)aniline (3j) (70% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-139-2G-CHIRAL-OD-H.D)
mAU & G
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feu '7?
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18 19 20 21 22 23 min
Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| |-—== === | === |=——————— = s
1 20.356 PM 0.4066 5206.51123 213.43393 15.1148
2 22.525 PM 0.4539 2.92399e4 1073.54565 84.8852
Totals 3.44464e4 1286.97958
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Racemic: 4-iodo-/V-(2-methylpent-1-en-3-yl)aniline (3k)

tr1-22.90, tr2-24.55

Chiral: (§)-4-iodo-N-(2-methylpent-1-en-3-yl)aniline (3k) (79% ee)

tri-23.15, tr2-25.50
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Racemic: 4-iodo-/V-(2-methylhex-1-en-3-yl)aniline (31)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-105-2-CHIRAL-OD-H-2%-0.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
| R e e | i ——— st [ ———————= |
1 22.780 BV 0.4631 4.08410e4 1372.93347 49.2277
2 23.990 VB 0.4851 4.21225e4 1338.57227 50.7723
Totals 8.29635e4 2711.50574
Chiral: (5)-4-iodo-N-(2-methylhex-1-en-3-yl)aniline (31) (60% ee)
DADT A, Sig=254,16 Rel=360,100 (BM-01-105-1-CHIRAL-OD-H-2%-0.D)
mAU ] g K
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
E [min] [min] [mAU*s] [mAU] %
———ff———— = ———— [————— E— — \
1 22.890 MM 0.4493 1748.11011 64.84074 20.0925
2 24.270 MM 0.5202 6952.18652 222.72963 79.9075
Totals 8700.29663 287.57037

528



Racemic: 4-iodo-NV-(2-methylhept-1-en-3-yl)aniline (3m)

e e e [EYRITR)
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tr1-22.59, tr2-24.01

Chiral: (8)-4-iodo-N-(2-methylhept-1-en-3-yl)aniline (3m) (73% ee)
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Racemic: N-(2,5-dimethylhex-1-en-3-yl)-4-iodoaniline (3n)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-134-2-2E-RAC-OD-H-0.D)
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0 L /
20 205 21 215 2 225 23 235 24 245 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
e l[=———lfj————=— ——— [ s s ] |
1 21.686 BV 0.3882 7981.36572 320.84698 49.7284
2 22.605 VB 0.4134 8068.55908 304.20215 50.2716
Totals 1.60499%e4 625.04913
Chiral: (5)-NV-(2,5-dimethylhex-1-en-3-yl)-4-iodoaniline (3n) (61% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-140-2D-CHIRAL-OD-H.D)
mAU 3
700 é&
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500 J \
400 :’ | 3n
300 f \
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| \ L
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\ 4
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i ! /// e
20 205 "2 ‘215 22 ‘225 " 23 " 85 g4 245 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
| s |- == |- |- | —————— |
1 22.152 BV 0.3951 1.81897e4 719.21979 80.5138
2 23.076 VB 0.4103 4402.32813 165.50386 19.4862
Totals 2.25920e4 884.72365



Racemic: 4-bromo-N-(2-methylpent-1-en-3-yl)aniline (30)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-132-1B-RAC-OD-H-2%-0.D)
mAU ©
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200 | \

100 / \ {‘( \
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e == == s == === |
1 23.763 BB 0.4734 2.31897e4 756.89630 50.3111
2 27.438 BB 0.5472 2.29029%e4 653.03748 49.6889

Totals 4.60926e4 1409.93378

Chiral: (§)-4-bromo-/N-(2-methylpent-1-en-3-yl)aniline (30) (48% ee)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-140-1-CHIRAL-OD-H.D)
b
mAU | g g;\
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21 22 23 24 25 26 27 28 29 min)
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e B R |—mmmmm - R —— |———mmm—- |
1 23.965 MM 0.5259 1.38045e4 437.45798 25.9141
2 28.014 MM 0.6123 3.94657e4 1074.28857 74.0859

Totals 5.32701e4 1511.74655
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Racemic: 4-bromo-/N-(2-methylhex-1-en-3-yl)aniline (3p)

DAD1 A, Sig=254,16 Rel=360,100 (BM-01-104-1-RAC-OD-H-2%-0.0)
mAU 3 N = >
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] /Q‘-\ Qfé ,&f
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——— [ |——— |~ |~ l—————— ———— |
1 22.130 MM 0.4908 2.05371e4 697.40369 50.0646
2 23.811 MM 0.5100 2.04840e4 669.34784 49.9354
Totals 4.10211e4 1366.75153
Chiral: (8)-4-bromo-N-(2-methylhex-1-en-3-yl)aniline (3p) (63% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-101-2-CHIRAL-OD-H-2%-0.D)
mAU < G
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Signal 1: DAD1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
= fpe e |—————— [——————= mee— e —— \
1 22.191 MM 0.4904 4853.48682 164.95062 18.4639
2 23.734 MM 0.5273 2.14329%e4 677.49182 81.5361
Totals 2.62864e4 842.44244
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Racemic: 4-bromo-N-(2-methylhept-1-en-3-yl)aniline (3q)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-129-1-RAC OD-H 2% 0.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
] |-—==|—=————- R |———mmm - | —————m—- |
1 21.914 BV 0.5113 2.58309e4 794.48883 49.5655
2 23.425 VB 0.5200 2.62838e4 762.81140 50.4345
Totals 5.21147e4 1557.30023
Chiral: (8)-4-bromo-/N-(2-methylhept-1-en-3-yl)aniline (3q) (60% ee)
DADT A, Sig=254,16 Ref=360,100 (BM-01-130-1A-CHIRAL OD-H 2% 0.D)
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wWidth Area Height Area

Peak RetTime Type
# [min]

| e | J——————— -~ e |

1 21.284 MM 0.5019 4027.42285 133.72746 19.8155

2 22.615 PM 0.5199 1.62971e4 522.41565 80.1845

[min] [mAU*s] [mAU] %

2.03246e4 656.14311
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Racemic: 4-((2-methylhept-1-en-3-yl)amino)benzonitrile (3r)

A, Sig=254,16 Ref=360,100 (BM-01-129-2B-1-RAC OD-H 4% 0.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=sfe=—— === s====r= == [ [=smmes |
1 21.500 BB 0.3728 3436.03882 140.74513 49.6385
2 25.636 BB 0.4361 3486.09033 123.21353 50.3615
Totals 6922.12915 263.95866
Chiral: (5)-4-((2-methylhept-1-en-3-yl)amino)benzonitrile (3r) (26% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-130-2-CHIRAL OD-H 4% 0.D)
mAU
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e |===7====== s S s |=s===sms |
1 21.034 PM 0.3724 746.78448 33.41962 36.7802
2 24.796 PM 0.4516 1283.61487 47.37314 63.2198
80.79276

Totals

2030.39935
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Racemic: 3-iodo-V-(2-methylpent-1-en-3

yDaniline (3s)
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3 T (] N 3 P o ] s T U v w x ¥ z A

4§ na
u s
# na
% na

Chiral: (8)-3-iodo-

0083
0053
00%
0029

4 na A2 000 na 2023
| o]\ reegraten ‘(,cunm'}fvm Anshyzis A 321‘A&m":ﬁ Audi Trad /-

=

(tr1-24.44, tr-26.29)

(2-methylpent-1-en-3-yl)aniline (3s) (75% ee)
ylp y

Ty

ZT

[« 1o\ itegration / Callration A Pak Acabyais K SST A Sarmenary /i Tial

(tr1-24.30, tr-26.18)
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Racemic: 2-iodo-V-(2-methylpent-1-en-3-yl)aniline (3t)

DAD1 A, Sig=254,16 Ref=360,100 (AAA-04-RAC-OD-H-2%-0.D)
mAU 7 4 Q
| 3 ~
A 8
!‘\ A
| Jisl
400 | ||
] [ I ik
[ [
I ||
1 I ; |
| |
3ooi ! : : |
[ |
| |
] [ [
200 - oW
| | | |
1 [ | [
| | | |
| \ | |
| l | \
100 | \ | \
] | | \
] AN Fog
P e SR——— T .
16 18 ' 20 2 2 2% 2 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e ees [Ee==spammamm=s [ s [m=e—mana == |
1 18.603 BB 0.4773 1.49611e4 480.44565 49.9420
2 23.756 BB 0.4909 1.49958e4 471.74524 50.0580
Totals 2.99569e4 952.19089
Chiral: (S)-2-iodo-N-(2-methylpent-1-en-3-yl)aniline (3t) (29% ee)
DADT A, Sig=254,16 Ref=360,100 (BM-01-141-1A-CHIRAL-OD-H-0.D)
mAU = 0
] g
600 &
i
1 |
500
1 | .‘ H \
] R . S
400 [ & 4
4 | | w@?
I A
] | [\
B 3t
[ [
] | [
200 - | \ |\
1 | | | \
| I
1 [ \ | \
100 | \ -
] | [\
0__ - T— A_J/ — \\:—~ e ,)/’7 7\7~_
L T T T T T T T
16 18 20 22 24 2 28 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e ===l | [~ = |
1 19.018 PM 0.5393 2.12499%¢e4 656.67297 64.6688
2 25.302 MM 0.5457 1.16097e4 354.56409 35.3312

Totals

S36

3.28596e4

1011.23706




Racemic: Ethyl 2-methylene-3-(phenylamino)butanoate (3u)

DAD1 A, Sig=254,16 Ref=360,100 (BM-1-82-2A-CHIRAL OD-H 1%-0.D)
mAU ]
300 g o
] fia 0
A o
[\ ]
' R N
250 [\ [\
: [ [
200 N | “v‘ 'tw \
] | | {
] [ |
| \ |
150 | \ |
4 \ |
] 1 ‘V
- | \ |
100 | \ |
/ \ |
] / \ /
] / \ /
N [ \
20 1 / \ /
: // \ ;
04 — — : . ’ /
S S S S S S
26 27 28 29 30 31 32
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

e |—=== | == |——mmmmm - R |—=—————- |
1 28.362 BB 0.5366 1.08856e4 312.35538 51.2626
2 32.581 BB 0.5936 1.03493e4 272.20889 48.7374

Totals : 2.12349e4 584.56427

Chiral: (S)-ethyl 2-methylene-3-(phenylamino)butanoate (3u) (23% ee)

DAD1 A, Sig=254,16 Ref=360,100 (BM-01-102-2-CHIRAL-OD-H 1% 0.D)
mAU o
] g o
350 o A
] I\ g
: ® ¥ ko N
] o
300 S & [ t
] > | \
: §§? [ O
] |
250 [ '-\ | \
] [ [
I\ | |
] [ [
200+ [ | | \
] - | \
4 | | | l.
] | \ | |
150 | \ | \
: | \ | \
1 | \ | \
1 | \ | |
g | \ | \
100 | \ 1I \
] \ \
] 1" ‘\ | \
] | \ | \
50 / \ | \
| )\ )
] / \
o}—— - . —
T T r T T T T T T T T T T T T T T
26 28 30 32 34
Signal 1: DADl1 A, Sig=254,16 Ref=360,100
Peak RetTime Type Width Area Height Area
E 1 [min] [mAU*s] [mAU] %
S — o Ly S e S [
1 28.730 MM 0.5598 8926.19336 265.74686 38.6433
2 32.806 PM 0.6451 1.41728e4 366.14670 61.3567
Totals : 2.30990e4 631.89355
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Racemic: Ethyl 2-methylene-3-(phenylamino)butanoate (3u)

1, MNC #84 [modified by university of louisl) MNE-RAE colum-2 UV WIS 1
Ll WAL-Z84 nm
<ty 2 - a7 417
— 5
100 /\\ // oo
/ E
50+ / \
z e \“-u__\____\_‘— = —
it T T T T T T T T T T T T T T T T L]
2201 a3.50 a4.00 4450 a5 00 a5,50 4800 an.50 ar.00 a7 50 4500 s .50 o0 4050 £0.00 5084
A B C D E F G H 1 J K L M N
1 na 44008 1561287 n.a. Eitvi 117,233 4862 1.1
2 n.a A7 417 165.0079 n.a MEB 111.210 51.38 n.a
Total: 321.1336 0.0000 228.443 100.00

RAC (OD-H column) 0.3 ml flow rate and 99.3% hexane 0.7% IPA, RT =44 and 48 run time 80 min.

Chiral: (S)-ethyl 2-methylene-3-(phenylamino)butanoate (3u) (51% ee)

MMNC #82 [moditied by univarity of |auisi] M C-RAD-ealum-2

Uv wig_1
s13g
| mau WAL ZES nm
40,0 1- 43183
20.0
20,0
2 - a3 ony
10,0 /-..
g
] i \“-‘-n_._ = s % e
23
r T T T T T T T T T T 1
aans azo azo aa.0 450 an.0 aro as0 ag.0 s00 510 519
| J K L M i}
Ret. Time Area Height
rrin mALFmin mAL Y
1 na. 43183 491514 na BME 38822 7568 2.22
2 n.a. A8 067 15.7984 n.a BB 10651 24.32 n.a
Total: 64.9498 0.0000 49.473 100.00

(OD-H column) 0.3 ml flow rate and 99.3% hexane 0.7% IPA, RT =43 and 48 run time 80 min.
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Racemic: NV-(3-methylenepent-4-en-2-yl)aniline (3v)

DADT A, Sig=254,16 Ref=360,100 (BM-01-136-1-RAC-OD-H-5%-0.D)
mAU o
2
&
350 N
300 [
.
. [
200 | | | \
| | | |
| | | \
150 | \ | \
\ / \
50 / \
/ /
/ / \
0+ .__./ \\;37/ e = R s
25 9 g7 Tag  Tge " Tgp 31 s a3 34 mir)
Peak RetTime Type Width Area Height Area
= [min] [min] [mAU*s] [mAU] %
e | e |————= |- |- |- | ————— |
1 26.757 BV 0.5463 1.41309e4 399.82385 50.5862
2 28.732 VB 0.5759 1.38034e4 369.47177 49.4138
Totals 2.79343e4 769.29562
Chiral: (5)-NV-(3-methylenepent-4-en-2-yl)aniline (3v) (40% ee)
DAD1 A, Sig=254,16 Ref=360,100 (BM-01-106-1-CHIRAL-OD-H-5%-0.D)
mAU |
] H
140 Jw N
120
| \
] [ |
100 | | 3V
1 9 | \
R o o | \
80 g b [
] &° | \
] /\\ | \
60 [\ | \
] [\ | \
40; ‘ “ \".
4 / \ \
{ \ / \
1 / \ /
20 / \ / \
] / \\ / \
. A, VO .
T L] P B S L W T T T T T T I v
25 26 27 28 29 30 31 32 33 34 min
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
—— ] ] |l f——— sl | |- |
1 28.352 MM 0.6029 2531.80664 69.99104 29.9652
2 30.236 MM 0.6267 5917.33887 157.37259 70.0348
Totals 8449.14551 227.36362
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Racemic: (S,E)-N-(7-methyl-3-methyleneocta-4,6-dien-2-yl)aniline (3w)

DADT A, Sig=254,16 Ref=360,100 (BM-01-110-2-CHIRAL-OD-H-5%-0.D)
mAU | % oY
] ; 5
o g ¥
4 S o [ @
S & | &
1200 5&@ | ¥
R
1 [\ | A
1000 | [ | |
1 fil [
] R ||
800 [ ||
] [ | \
| | {
u | v. ‘> \
600 . | \
i | |
| | | |
| [ | \
400 [ | \
i J} \ ,‘ \
200 / | \
] - / \
0 e 2 -,‘1_\// R \\ ——— S 4;/7 . —— —
L T T T T T
20 22 24 26 28 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
- [-———= - [ |- [ === |
1 21.095 MM 0.4585 3.14455e4 1142.96802 41.4845
2 26.280 MM 0.5436 4.43552e4 1359.90491 58.5155

Totals 7.58008e4

2502.87292

Chiral: (S,E)-N-(7-methyl-3-methyleneocta-4,6-dien-2-yl)aniline (3w) (39% ee)

DADT A, Sig=254,16 Ref=360,100 (BM-01-109-1-CHIRAL-OD-H-5%-0.D)
mAU = A>
g <
4 " \\ﬁ,jb'
2000 |
| \
|
| ‘ \‘
1500 [
| \
|
| |
1000 | | \
1 | | |
[\ | 4\
- | L
500 | \ | \
‘3"‘ \\ \'\
o e T [PSR———— - \E\,_ e
0 ' ' 24 % 28 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
D e e [ | ——— | |
1 21.378 MM 0.4549 3.36054e4 1231.21655 30.3674
2 26.874 MM 0.5666 7.70574e4 2266.49707 69.6326

1.10663e5
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10. 'H and 3C NMR Spectra of the Products

CoCcH®mON®® 0 © oY
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Current Data Paramet

NAME BM-01-70-
EXPNO
PROCNO
F2 - Processing parameters
sI 32768
g 399.7285348 MHz
WDW EM
SSB o
LB 0.39 H=
GB 0
EC 1.00
3a
R UU\L‘_N________
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o (8|8 1) S o |e
N N v | ol (3] (3]

'H Spectra of 3a in CDCl;.
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Current Data Parameters

NAME BM-01-70-2A-13C. fid
EXPNO 1
PROCNO 1

F2 - Processing parameters

ST 65536

SF 100.5132546 MHz
WDW EM

SSB 0

B 0.30 Hz
GB 0

PC 1.00

H
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©

3a
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13C NMR Spectra of 3a in CDCl;.
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'H Spectra of 3b in CDCls.
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Current Data Pa

NAME BM-01— id
EXPNO

PROCNO

F2 - Processing parameters
S 32768

SE' 399.7285636 MHz
WDW EM
SSB 0

LB 0.30 Hz
GR 0

FC 1.00

ZT

3c

00 <o
~ o ~0S o
oo =

== e m ey

S0 OO M IS NN ) 0 S DS O
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S\
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1.00\ o |

ppm

'H Spectra of 3¢ in CDCl;.
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Current Data Parameters

NAME BM-p1-132-2A-13C~3.£fid
EXPNO 1
PROCNO 1

F2 - Processing parameters
ST 65536

SF 100.5133142 MHz
WDW EM
SSB 0

1B 0.30 Hz
GB 0

BC 1.00

H
N

©

3c

| T
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13C NMR Spectra of 3¢ in CDCls.
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13C NMR Spectra of 3d in CDCls.
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Current Data Parameters

NAME BM-01-61-1H.fid
EXPNO 1
PROCNC 1
F2 - Processing parameters
2L 32768
g 399.7285345 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00
3e
T T
10 9

ppm

3.05/

'H Spectra of 3e in CDCl;.
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Current Data Parameters

NAMR BM-01-61-13C.fid
EXPNO 1
PROCNO 1

F2 — Processing parameters
ST 65536

SF 100.5132522 MHz
WDW EM
ssB 0

LB 0.30 Hz
cB )

PC 1.00

H
N

©

3e

— .
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13C NMR Spectra of 3e in CDCls.
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Current Data Parameters

NAME BM-01-67-1-1H.fid
EXPNO 1
PROCNO 1

F2 - Processing parameters
S 32768

SE' 399.7285344 MHz
WDW EM
SSB 0

LB 0.30 Hz
GR 0

FC 1.00

Me
3f

.540

T——6.519

B SO0
—l 60

~258
%392
1.335

—1.743
1

<

10 9 8

1 ppm

'H Spectra of 3f in CDCl;.
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Current Data Parameters

NAMR BM-01-67-1-13C.fid
EXPNO 1
PROCNO 1

F2 — Processing parameters
ST 65536

SF 100.5132588 MHz
WDW EM

ssB 0

LB 0.30 Hz
cB )

PC 1.00

—147.42
—145.19

——129.:51
—126.14

’

—113.28
=110 54

54.68

|
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13C NMR Spectra of 3f in CDCls.
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Current Data Parameters
NAME BM-01-62-2-1H.f1
EXPNO 1
PROCNO 1

F2 - Processin g parameters
S 32768

SE' 399.7285345 MHz
WDW EM
SSB 0

LB 0.30 Hz
GR 0

FC 1.00

T——4.932

—_—4.978

o —

10 9 8

g

1.02/
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o
S

T
2 1
©

ppm

'H Spectra of 3g in CDCl;.
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Current Data Parameters

NAMR BM-01-62-2-13C.fid
EXPNO 1
PROCNO 1

F2 — Processing parameters
ST 65536

SF 100.5132573 MHz
WDW EM

ssB 0

LB 0.30 Hz
cB )

PC 1.00

H
N

.

3g

A AR ’ Ii’ " o =
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13C NMR Spectra of 3g in CDCl;.
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'H Spectra of 3h in CDCl;.
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Current Data Parameters

NAME 3M70176371H.£;d
EXPNO 1
PROCNO 1
F2 - Processing parameters
SI 32768
SF 399.7285343 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
BEo 1.00
: Me
.
3i
N “ Jl M J\\A ,.‘J__.JJ .
T T T T T T T T T
10 9 8 7 6 5 ppm

T
4 3 2
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% B f e
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'H Spectra of 3i in CDCl;.
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Current Data Parameters

NAMR RBM-01-63-13C.fid
EXPNO 1
PROCNO 1

F2 — Processing parameters
ST 65536

SF 100.5132564 MHz
WDW EM
ssB 0

LB 0.30 Hz
cB )

PC 1.00

3i
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| |
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13C NMR Spectra of 3i in CDCls.
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Current Data Parameters

NAME BM-01-138-1-1H.fid
EXPNO 1
FPROCNG 1

F2 - Processing parameters
ST 32768

SF 399.7285552 MHz
WDW M
SSB 0

TR 0.30 Hz
GB 0

PC 1.00

ZT
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'H Spectra of 3j in CDCl;.
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Current Data Parameters
NAME BM-01-138-1-13C.fid
EXPNO 1
PROCNO 1

F2 - Processing parameters

sI 65536

ST 100.5133125 MHz
WDhw EM
8SB 0

LB 0.30 Hz
GB 0

PC 1.00

A A o e -J‘ e \ ehomo

| T T
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13C NMR Spectra of 3j in CDCls.
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Current Data Parameters

NAME BM-01-136-2-1H.fid
EXPNO 1
PROCNO 1

F2 - Processing parameters
S 32768

SE' 399.7285615 MHz
WDW EM
SSB 0

LB 0.30 Hz
GR 0

FC 1.00

ZT

3k

10 9 8 7

1.00\ o1 +
1.00/

'H Spectra of 3k in CDCls.
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Current Data Parameters

NAME BM-01-136-2-13C. fid
EXPNO 1
PROCNO 1

F2 - Processing parameters

ST 65536

SF 100.5133172 MHz
WDW EM

SSB 0

B 0.30 Hz
GB 0

PC 1.00
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13C NMR Spectra of 3k in CDCls.
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Current Data Parame
NAME BM-01-134-1-2-1H.fid
EXPNO 1
PROCNO 1

F2 - Processing parameters
32768

SE 329.7285606 b
WDW EM
SSB 0

LB 0.30 Hz
GB 0

EC 1.00

ZT

3l

: A J
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'H Spectra of 31 in CDCls.
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Current Data Parameters
NAME BM-01-134-1-2-13C-1.fid
EXENO 1
PROCNO 1

FZ - Processing parameters
ST 65536

SF 100.5133271 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

B 1.00

H©|

3l

—147.23
——145.20

Ll

—— 18755
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13C NMR Spectra of 31in CDCls.
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Current Data Parameters

366

— 6.
T~ 6.344

_—4.929
T~ .297

NAME 3M*Ul*:35*1*2i1H.fld
EXPNO 1
PROCNO 1
F2 — Processin g paramete
sI
SF 5 N
WDW
SSB 0
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GB 0
EC 1 4]
3m
T T T T T T T
10 9 8 4 3 2 ppm

'H Spectra of 3m in CDCls.

S65




Current Data Parameters
NAME BM-01-135-1-2-13C-1.fid
EXENO 1
PROCNO 1

FZ - Processing parameters
ST 65536

SF 100.5132728 MEz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

B 1.00

H
N

L,

3m

—147.21
——145.18

I

— 13754

1

—115.40
—112.34

77.32
77.00
76.68

77.41

A
N

——89=38

—38.99
—28.38

—22.51
—17.58
—14.00

T
210 200 190 180 170 160 150 140 130 120 110 100

90

80

T
70

60

50

13C NMR Spectra of 3m in CDCls.

S66




.380
 FF
705

=
<t
™

766

000N N @M O ® N0 T @
BACSDOmMN B MM N
N Rt RN R R RN

_/—7
3.74

3

——4.344
———4.884

-
3

v

=—7.358
T~—7.26

Current Data Pararn
NAME BM-01-

EXPNO

PROCNO

F2 - Processing parameters

S 32768

SE' 399.7285628 MHz
WDW EM

SSB 0

LB 0.30 Hz

GR 0

FC 1.00

ZT

3n

L e L B L L L B S R |

10 9 8 7 6

4 3

& B dhe

pm
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