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General

'H NMR spectra were recorded at 400 and 500 MHz at 298 K, *C NMR spectra
were recorded at 100 and 125 MHz, respectively. Chemical shifts were reported
in units (ppm) by assigning TMS resonance in the *H NMR spectrum as 0.00
ppm (CDCl;, 7.26 ppm). Data were reported as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, quin = quintuplet, sex
= sextet, dd = double doublet, ddd = double double doublet, m = multiplet and
br = broad), coupling constant (J values) in Hz and integration. Chemical shifts
for *C NMR spectra were recorded in ppm from tetramethylsilane as the
internal standard using the central peak of CDCl3 (77.0 ppm). Reagent-grade
chemicals were obtained from diverse commercial suppliers and were used as
received. A freshly opened bottle of diisobutylaluminium hydride was used.
Optical rotations were measured with a polarimeter at the sodium line at
different temperatures in CHClI3. Accurate masses (HRMS) were determined by
electrospray ionization (ESI-TOF) and electron impact (EI-TOF). Reactions
were monitored using thin-layer chromatography (TLC) on aluminum packed
percolated Silica Gel 60 Fs4 plates. Flash column chromatography was carried
out with silica gel 60 (particle size less than 0.020 mm) by using appropriate
mixtures of ethyl acetate and hexanes, or diethyl ether and hexanes as eluents.
Compounds were visualized by use of UV light and 2.5% phosphomolybdic acid
in ethanol. Reactions were performed using oven-dried glassware. All reactions
involving air- or moisture-sensitive materials were carried out under argon
atmosphere. Anhydrous magnesium sulfate was used for drying solutions.
Chemical nomenclature was generated using ChemBioDraw Ultra 13.0.

General procedures
General procedure A: preparation of N-protected allylic amines

To a solution of (S)-methyl 2-(dibenzylamino)propanoate (1, 1 mmol) in dry
toluene (3 mL) was added dropwise DIBAL-H (1.0 M solution in hexanes, 1
mmol) at -78 °C. After stirring for 2 h at -78 °C, the appropriate
organophosphorus reagent was added in small portions (or dropwise) at —=78 °C
(some of them required to be prepared separately, see below). The mixture was
allowed to warm gradually to 0 °C. Then, the mixture was quenched with
saturated Rochelle’s salt solution (10 mL). The reaction mixture was vigorously
stirred for 2 h at rt. After dilution with water (10 mL), the biphasic mixture was
separated and extracted with Et,O (3 x 10 mL). The combined organic phases
were washed with brine, dried over MgSOQO,, filtered and concentrated in
vacuum. The residue was purified by flash chromatography on silica gel (eluent
EtOAc/hexanes) to give the corresponding N-protected allylic amine.
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General procedure B: preparation of N-protected B-hydroxy allylic amines

To a solution of (S)-benzyl 2-(dibenzylamino)-3-hydroxypropanoate (3) or
(2S,3R)-ethyl 2-(dibenzylamino)-3-hydroxybutanoate (5) (0.27 mmol) in dry
toluene (3 mL) was added DIBAL-H in two portions, first dropwise at —=78 °C
(0.41 mL, 1.0 M solution in hexanes, 0.41 mmol) and the rest 1 h later (0.14 mL,
1.0 M solution in hexanes, 0.14 mmol). After stirring for 2 h at -78 °C, the
appropriate organophosphorus reagent was carefully added at —78 °C (some of
them were prepared separately, see below). The mixture was allowed to warm
gradually to 0 °C. Then, the mixture was quenched with saturated Rochelle’s
salt solution (10 mL). The reaction mixture was vigorously stirred for 2 h at rt.
After dilution with water (10 mL), the biphasic mixture was separated and
extracted with Et,O (3 x 10 mL). The combined organic phases were washed
with brine, dried over MgSQy, filtered and concentrated in vacuum. The residue
was purified by flash chromatography on silica gel (eluent EtOAc/hexanes) to
give the corresponding N-protected 3-hydroxy allylic amine.

General procedure C: preparation of Wittig organophosphorus reagents

To a stirred suspension of the appropriate phosphonium bromide (1.0 mmol) in
dry toluene (10 mL) was added dropwise KN(TMS), (1 mL, 0.5 M solution in
toluene, 1.0 mmol) at 0 °C. After 30 min the flask was cooled to -78 °C.

General procedure D: preparation of HWE organophosphorus reagents

To a solution of the appropriate phosphonate (0.5 mmol) in dry toluene (2 mL)
at 0 °C, was added carefully NaH (60% in mineral oil, 0.5 mmol). The mixture
was stirred for 4 h at 0 °C.

General procedure E: preparation of Still-Gennari organophosphorus reagents

To freshly distilled THF (20 mL) was added KN(TMS);, (2 mL, 0.5 M in THF, 1
mmol) and 18-crown-6 (280 mg, 1.1 mmol). The reaction mixture was cooled to
—-78 °C and a solution of the appropriate phosphonate (1.0 mmol) in 10 mL of
dry THF was added via cannula. The reaction was stirred 30 min at =78 °C and
then 1 h at 0 °C. Then, the mixture was cooled to -78 °C.
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Compound characterization data
(S,E)-Ethyl 4-(dibenzylamino)pent-2-enoate (2a) [1]

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
ethyl 2-(triphenylphosphoranylidene)acetate (261 mg, 0.51 mmol), to give after
purification (eluent Et,O/hexanes 15:85) 2a (80.3 mg, 71%, E/Z >20:1) as a
colorless oil. [a]*°p = -136.0 (c, 1.00, CHCly).

(S,Z/E)-N,N-Dibenzyl-4-phenylbut-3-en-2-amine (2b) [2]

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
the ylide of benzyltriphenylphosphonium bromide (303.3 g, 0.7 mmol) prepared
according to the general procedure C, to give after purification (eluent
Et,O/hexanes 1/99) 2b (68 mg, 60%, E/Z = 1/1.3) as a colorless oil inseparable
mixture of E/Z isomers.

(S,2)-N,N-dibenzyloctadec-3-en-2-amine (2c)

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
the ylide of tetradecyltriphenylphosphonium bromide (387.5 mg, 0.7 mmol)
prepared according to the general procedure C, to give after purification (eluent
Et,O/hexanes 5/95) 2c (59 mg, 40%, E/Z = 1/20) as a colorless oil. [0]*°p =
+12.4 (c, 1.13, CHClIs); *H-NMR (500 MHz, CDCls): & = 0.77 (t, J = 7.1 Hz, 3H),
1.04 (d, J = 7.1 Hz, 4H), 1.06-1.19 (m, 23H), 1.63-1.76 (m, 2H), 3.31 (AB
System, J = 14.0 Hz, 2H), 3.46 (ABX System, J = 13.7, 6.8 Hz, 1H), 3.62 (AB
System, J = 14.0 Hz, 2H), 5.29-5.44 (m, 2H), 7.07-7.27 (m, 10H) ppm. *C-NMR
(125 MHz, CDCl3): 6 = 166.9, 150.5, 139.9, 128.6, 128.5, 128.3, 128.2, 126.9,
121.5, 53.8, 51.5, 14.2 ppm. HRMS (ESI-TOF) (m/z) [M + H'] = calcd for
Ca2HsoN 448.3943, found 448.3949.

(S,Z/E)-4-(Dibenzylamino)pent-2-enenitrile (2d) [3-4]

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) using
(triphenylphosphoranylidene)acetonitrile (154 mg, 1.51 mmol), to give after
purification (eluent Et,O/hexanes 15/85) 2d (100 mg, 72%, E/Z = 5/1) as a
colorless oil. (E isomer) [a]*p = -150.2 (c, 1.5, CHCly).

Ethyl (S,E)-4-(dibenzylamino)-2-methylpent-2-enoate (2e)

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
ethyl 2-(triphenylphosphoranylidene)propanoate (187 mg, 0.51 mmol), to give
after purification (eluent Et,O/hexanes 15/85) 2e (89.3 mg, 71%, E/Z = 20/1) as
a colorless oil. [a]*°; = -63.4 (c, 1.02, CHCI3); *H-NMR (500 MHz, CDCls): & =
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1.26 (d, J = 16.0 Hz, 3H), 1.37 (t, J = 6.6 Hz, 3H), 1.70 (s, 3H), 3.25 (AB
System, J = 14.0 Hz, 2H), 3.66-3.69 (m, 1H), 3.83 (AB System, J = 14.0 Hz,
2H), 4.27 (ABX System, J = 7.1, 1.7 Hz, 2H), 6.90 (dd, J = 9.6, 1.2 Hz, 1H),
7.25-7.44 (m, 10H) ppm. **C-NMR (125 MHz, CDCls): d = 168.1, 141.8, 140.2,
128.7, 128.6, 128.3, 126.8, 60.7, 54.0, 51.6, 17.3, 14.3, 12.8 ppm. HRMS (ESI-
TOF) (m/z) [M + H'] = calcd for Cx,H2sNO, 338.2120, found 338.2120.

(S,E)-Methyl 4-(dibenzylamino)pent-2-enoate (2f)

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
the ylide of methyl 2-(dimethylylphosphoryl)propanoate (171.0 mg, 0.51 mmol)
prepared according to the general procedure D, to give after purification (eluent
Et,O/hexanes 15/85) 2f (70 mg, 68%, E/Z = 1/20) as a colorless oil. [a]*p = -
116.6 (c, 0.99, CHCls); *H-NMR (500 MHz, CDCls, 25 °C): & = 1.26 (d, J = 6.8
Hz, 3H), 3.50 (app. quint, J = 6.3 Hz, 1H), 3.64 (AB System, J = 13.9 Hz, 4H),
3.78 (s, 3H), 5.96 (dd, J = 15.9, 1.3 Hz, 1H), 7.11 (dd, 15.9, 6.0 Hz, 1H), 7.24-
7.42 (m, 10H) ppm. **C-NMR (125 MHz, CDCls): 5 = 166.9, 150.6, 139.9, 128.6,
128.5,128.3, 128.2, 126.9, 121.5, 51.7, 51.5, 14.2 ppm. HRMS (ESI-TOF) (m/z)
[M + H"] = calcd for CooH24NO» 310.1807, found 310.1811.

(S,2)-Ethyl 4-(dibenzylamino)pent-2-enoate (29)

The general procedure A was applied to 1 on a 0.35 mmol (100 mg) scale using
the ylide of ethyl 2-(bis(2,2,2-trifluoroacetyl)phosphoryl)acetate (0.2 mL, 1.0
mmol) prepared according to the general procedure E, to give after purification
(eluent Et,O/hexanes 15/85) 2g (100 mg, 78%, E/Z = 1/1.6) as a colorless oil.
[a]*p = +99.3 (c, 1.28, CHCIl3); *H-NMR (500 MHz, CDCl3): 8 =1.13 (d, J = 7.1
Hz, 3H), 3.37 (AB System, J = 14.2 Hz, 2H), 3.42 (s, 3H), 3.70 (AB System, J =
14.2 Hz, 2H), 4.34-4.40 (m, 1H), 5.75 (dd, J = 11.8, 0.6 Hz, 1H), 6.20 (dd, J =
11.8, 9.7 Hz, 1H), 7.07-7.26 (m, 10H) ppm. *C-NMR (125 MHz, CDCls): & =
166.3, 149.4, 140.1, 128.5, 128.4, 128.3, 128.1, 126.7, 120.3, 54.1, 52.2, 51.0,
18.1 ppm.

(R,E)-Ethyl 4-(dibenzylamino)-5-hydroxypent-2-enoate (4a)

The general procedure B was applied to 3 on a 0.26 mmol (113 mg) scale using
ethyl 2-(triphenylphosphoranylidene)acetate (141 mg, 0.41 mmol), to give after
purification eluent AcEOt/hexanes 1/9) 4a (89.3 mg, 65%, E/Z >20/1) as a
colorless oil. [a]*p = -116.0 (c, 1.07, CHCls); *H-NMR (500 MHz, CDCls): & =
1.37 (t, J = 6.9 Hz, 3H), 2.88 (br, 1H), 3.45-3.52 (m, 3H), 3.74-3.79 (m, 1H) 3.95
(AB System, J = 12.9 Hz, 2H), 2.80 (q, J = 7.1 Hz, 2H), 5.98 (d, J = 15.9, 1H),
7.02 (dd, J = 7.8 Hz, 1H), 7.29-7.40 (m, 11H) ppm. *C-NMR (125 MHz, CDCls):
0 = 165.7, 142.2, 138.5, 128.9, 128.8, 128.7, 128.6, 128.5, 127.5, 125.9, 60.8,
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60.4, 53.8, 14.3 ppm. HRMS (ESI-TOF) (m/z) [M + H™] = calcd for C,;H26NO3
339.1834, found 339.1836.

(R,E)-Methyl 4-(dibenzylamino)-5-hydroxypent-2-enoate (4b)

The general procedure B was applied to 3 on a 0.26 mmol (113 mg) scale using
the ylide of methyl 2-(dimethylylphosphoryl)propanoate (180.6 mg, 0.54 mmol)
prepared according to the general procedure D, to give after purification (eluent
EtOAc/hexanes 10/90) 4b (44 mg, 50%, E/Z > 20/1) as a colorless oil. [a]*p = -
103.6 (c, 1.03, CHCl3); *H-NMR (500 MHz, CDCls): & = 2.20 (s, 3H), 3.64-3.68
(m, 1H), 3.70 (AB System, J = 13.8 Hz, 2H), 3.80 (AB System, J = 13.8, 2H),
4.42 (dd, J = 11.7, 5.6 Hz, 1H), 4.61 (ABX System, J = 5.7, 0.9 Hz, 1H), 6.16
(dd, J = 9.9, 1.8 Hz, 1H), 6.93 (dd, J = 9.9, 1H), 7.29-7.38 (m, 10H) ppm. **C-
NMR (125 MHz, CDCl3): & = 166.1, 146.3, 138.7, 128.6, 128.5, 127.5, 1231,
67.2, 54.5, 50.3 ppm. HRMS (ESI-TOF) (m/z) [M + H™] = calcd for CoH24NO3
326.1756, found 326.1756.

(R,Z2)-2-(Dibenzylamino)octadec-3-en-1-ol (4c)

The general procedure B was applied to 3 on a 0.26 mmol (113 mg) scale using
the ylide of tetradecyltriphenylphosphonium bromide (387.5 mg, 0.7 mmol)
prepared according to the general procedure C, to give after purification (eluent
EtOAc/hexanes 5/95) 4c¢ (70.5 mg, 60%, E/Z = 37/63) as a colorless oil. HRMS
(ESI-TOF) (m/z) [M + H'] = calcd for C3,HsoNO 464.3892, found 464.3890.

(4R,5R,E)-Ethyl 4-(dibenzylamino)-5-hydroxyhex-2-enoate (6a)

The general procedure B was applied to 5 on a 0.26 mmol (120 mg) scale using
ethyl 2-(triphenylphosphoranylidene)acetate (141 mg, 0.41 mmol), to give after
purification (eluent ACEOt/hexanes 10/90) 6a (37mg, 40%, E/Z > 20/1) as a
colorless oil. [a]*p = -137.2 (c 1.05, CHCl5); *H-NMR (500 MHz, CDCls): & =
1.03 (d, J = 6.1 Hz, 3H), 1.39 (t, J = 7.2 Hz, 3H), 2.92 (t, J = 9.9 Hz, 1H), 3.35
(AB System, J = 13.3 Hz, 2H), 3.91-3.96 (m, 1H), 4.00 (AB System, J = 13.3
Hz, 2H), 4.30 (q, J = 7.1 Hz, 2H), 5.91 (d, J = 15.8 Hz, 1H), 6.90 (dd, J = 15.7,
10.2 Hz, 1H), 7.28-7.38 (m, 10H) ppm. **C-NMR (125 MHz, CDCls): & = 165.4,
141.8, 138.3, 128.9, 128.7, 127.5, 127.4, 66.8, 64.4, 60.8, 53.9, 19.6, 14.3 ppm.
HRMS (ESI-TOF) (m/z) [M + H'] = calcd for C,HogNO3z 354.2069, found
354.2068.

(4R,5R,E)-Ethyl 4-(dibenzylamino)-5-hydroxy-2-methylhex-2-enoate (6b)

The general procedure B was applied to 5 on a 0.26 mmol (120 mg) scale using
ethyl 2-(triphenylphosphoranylidene)propanoate (140 mg, 0.41 mmol). The
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residue was purified by flash chromatography on silica gel (eluent
AcEOt/hexanes 10/90), to afford 6b (37 mg, 39%, E/Z > 20/1) as a colorless oil.
[a]®p = -90.4 (c 1.14, CHCIs); *H-NMR (500 MHz, CDCl5): & = 1.07 (d, J = 6.1
Hz, 3H), 1.39 (t, J = 7.1 Hz, 3H), 1.83 (d, J = 1.3 Hz, 3H), 3.25 (dd, J = 10.8, 9.7
Hz, 1H), 3.36 (AB System, J = 13.4 Hz, 2H), 3.87-3.93 (m, 1H), 4.03 (AB
System, J = 13.4 Hz, 2H), 4.23 (br, 1H), 4.30 (g, J = 7.0 Hz, 2H), 6.82 (dd, J =
10.9, 1.4 Hz, 1H), 7.27-7.37 (m, 10H) ppm. *C-NMR (125 MHz, CDCls): & =
167.4, 138.6, 134.9, 134.1, 128.8, 128.6, 127.4, 65.3, 63.7, 61.0, 54.1, 30.3,
19.2, 14.3, 13.8 ppm. HRMS (ESI-TOF) (m/z) [M + H'] = calcd for C23H3oNO3
368.2226, found 368.2227.

S8



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

AHOHNIN O oMo NTOVWOH N

~OOWWWOWHO™ TTOOTHMHON® N O

MONNNN- - OM~VOVIN LT mm

NENNSS S~ MEmmmmmnnmn -
NBn2

i ) I a

ppm
<« ~ MM
o 0 “NOOo TNO ~
— o ~<eMmo <0 o
. c . . NN =]
<« o @ 0 0~ . .
[ ] NNNN 0w n
— - o 01010 —
A l 5
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Ppm

Figure S1: *H (500 MHz) and *3C (125 MHz) NMR spectra of 1a in CDCls.

S9



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

14T
892"
€2e”’
LEE"
IS€”

oLY”
6LY"
067"
€67°
€0S°
v0S”
90S"
STS”
81G°
62S°
ZES”
v6S”
229°
0S9°
8LY"
612"
€E€T’
LvZ:
292"

LT6"
026"
676"
256"
90"
9LO"
960°
LOT"
€ET’
9€Z”’
8€T’
Lve®
0sZ”
€92°
S92
L9Z"
8z’
982"
LTE"
oze”

CTELLTOOONOOOOOOOOONOO®O

R L

X\ CO,Et

NBn2
2a

Ll

=< 2L0"€
=UJlzi'€

— 90T

692 ¥

I86°T

—tT0

€L6°0

000°T

9T 11

pPpm

1.5

6ST VT
8z’ vﬁv

926"
LT6"
062"
98% "

8€Z”

6TS”

TeT—
92T~
82T

mN.nV

T6ET—

0ST—

99T—

pPpn

150 140 130 120 110 100 90 80 70 60 50 40 30 20

160

Figure S2: *H (500 MHz) and *3C (125 MHz) NMR spectra of 2a in CDCls.

S10



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

% 5 o3
1449
LET’
€ST°
082"
LIE"
8TE”
(44
6vV-"
VES”
SPS”°
29S°
ELS”
zoL”
STL®
zzL’
SEL’
88G°
8LS”
185"
T09°
8ET”
IST®
oLT”
€8T
09z
€62°
(41
SLY®
vES”
8E6 "
9vé6”’
€S6°
286°
G867
166°
000°
600"
vI0°
6T0°
SEO”
Sv0°
090°
990°
oLO”
vLO®
180°
PET"
671"
6ST"
¥oT”
oLT”
PLT®
S2Z°
6€T"
(44
0SZ°
vozZ-

N e

eSOV OVVVVOVOVLVLVLVOLLOLLVLLOLOLLMMMOMMOHOMOMOMOMOMOHOMOM®M A

8ss"
8LS"
* 185"
109"

8ET"
. IST®
oLT"
€8T"
* o9z"
€62"

zsv"
* gLy-

NBn2

2b

e —

000°T

S

29L°0

LEL'O

6S6°0

5.6 ppm

5.8

1

B

ITL"S

— S

—-080°2

—.2%6L°0
—96S°'1T
vaw.m

S90°T

e e e

—000'T

29L°0
—LEL'O
= 6S6°0

R

6LV LT

:

—r89'v

ppm

1.0

VL8 ST—
6TE 8T —

867" 05~
SSL'ES
pﬁw.mmmww
0S6°¥S

Log"
9€G”
8¥9°
62ZL"
262"
GG6°
LET"
0zz”
L9G"
9LY"
€8L°
€18"
966"
8oL’
L8L"
L6Z"
Log"
029"

i

X

X

VL8 ST—

6TE 8T —

867

SSL
LT8
0S6

0s—

"€9
‘€S
PG

dasde

8¥9°
62L"
262’
GS6°
LET"
0ze-”
L9G”
9L9”
€8L°
€18°
966"
80oL”
L8L”
L6Z"
L9E"
029°

92T
921

Lzt
hN.n/
mNHW
82T
82T
82T
82T
0€ET
0€ET
I€T
CET
LET

0vT—
03\

BTSS! N

|

20 ppm

Figure S3: *H (500 MHz) and *3C (125 MHz) NMR spectra of 2b in CDCl; (* Z

T T T T T T
920 80 70 60 50 40 30

110

100

140 130 120

150

isomer, * E isomer) .

S11



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

6SL°
ELL’
L8L’
9€0°
150°
§90°
€60°
96T’
€6T°
0€9°
6v9°
€99°
8L9"’
169°
voL®
8IL’
€EL’
LyL’
0oL’

SOE”
EEE’
Evy’
LSV’
(41
SLY’
68V°
T119°
6€9°

S62°
vie’
91€"’
SEE’
LYE"®
(31
§9¢€°
9LE’
68E"
vov "’
v’
81V’
9zy’
ey’
L90°
280°
L60"
6ET’
0ST®
S9T°
YA S
9LT’
08T"
981"
sz’
892"

mMmMmmmmmnm A4 ~H000

TR TR NN TR =

A L L L L L R R R T T T

\\\\\ NBn 2

xC16H27
2c

=.800'€

=9%L ¢

—JLO €2

v08°1T

oLL'T
—.r88’'0
=2rg'1

000°2
P ——-

198°0T

0.5 ppm

1.0

9zZtT”

059"
soL-

ZEL
8vE
LLE

TZ2S”
989"

STL
926
vve

09S
vO
92s -
14440
OTV -

T —

8T ~_
(44

"Lz
.mN./
62
62
62

62
62
2 o

"9zt
.wN.nV

8ZT——
mN.n.\.

zet—

ppm

130 120 110 100 90 80 70 60 50 40 30 20

140

Figure S4: *H (500 MHz) and *3C (125 MHz) NMR spectra of 2¢ in CDCls.

512



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

NOWVWO WO VWO WYL or-r~-m MTOMO O L N 0
O FTOHNOVOOTMHO +LMOOo NMANONNOO O O
MOMOMOMNNNN 0 00 0 nwnwnwn OV N N
[l ol ol ol ol S i el <A 00N wnwn MmMOMmOmMmmmmMmm o

z
\
x
§

1.206
4.454
1.129
2.902

:
__
=
[

7.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
™ N Mmoo © 1
™ <« ~S o © ~ <o 10
<« N O ™ ™ - o o
. . .. . n —
r~ o © g0~ ~ (=} . .
] ™ AN~ — o < ™ ]
— — —H — — 10 10 —

Ppn

I I R B

T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

Figure S5: *H (500 MHz) and *3C (125 MHz) NMR spectra of (E)-2d in CDCls.

513

ppm



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

DENITONHOXNOVIMNNHONDUNNO® movTwvwom ® ©
EERERERRLOOOVVOVOLVLONTOSNOM CINNOOM BN
e e e R R e R R e N e R e R e e R R R R R R ) ~hhOew NN
o it ol ol ol ol ol ol ol ol ol ol ol o R R RV T ) MmOmmomn -

k-
£
-
<

"G

~
(0]
<
o
o
o
o
o
wn
wn
wn
o
IS
o
IS
o
w
w
w
o
N
wu
N
o
b
(0]
=
o

155.539
—139.330
128.626
128.295
"N\-127.087
—117.332
100.085
77.262
77.008
76.754
17.433

_——55.425
—~54.343

e

T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20

Figure S6: *H (500 MHz) and *3C (125 MHz) NMR spectra of (Z)-2d in CDCls.

S14

pPpm



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

092"
vLz®

‘T
17
T

LoL”

€S€E
L9E
18€

IS’
ovs”
8v9°
299°
SL9°
089"
128’
678"
sve’
6SZ°
vLe®
S82°
882"

888"
LO6"
€ve’
8SZ°
L’
082"
982"
(44
LEE®
9vE"
(41
09¢€"
(e]o]

T
T

T—

CO,Et

CENNNNNNNNNOO

NBW
2e

= ¥80°'€
=GS?Z1'¢

=086°2

=S5r0'2
=918'0
8v0°'2

s20°2

——y

000°T

—

CET'ET

PpPm

1.0

.5

S8L”
1440
8€€E”

€8G°
€T10°

G89°

6v8°
192"
L6S”
199°

L6T"
908"

€2T°

ST ~—
i—
LT—

TS—
A

09—

921
82T

82T
82T

0T —
Wi —

89T —

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

170

Figure S7: *H (500 MHz) and *3C (125 MHz) NMR spectra of 2e in CDCls.

S15



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

Ve~V H~OVOITNM ™M - N O NOHONOMS T o ~ M
HOYMHOWOVWNM-HO®IS LVWwwMmMmAN DN -HOMAHOO O n
TLTOONOMONNNNAHAHOO oo O O ~OYVWYWOVY LN NN
Lol v ll) ] ol ) ok el wodt gl 2Rl bl i o n wnnwn MmMmMmnmmmMmmomm Lalinl

|
|
/
%

X\ CO,Me

NBn2
2f

—
F

N wn o @M ™
N o o 0 || | N
o o o N|mM|o o
~N o - el | Lo ™
-

© - ™ r~OONO M

- b o MmO NmMmoO n o ()
o wn © LeNNOn n M n
. T e b e 4 ~ 0 -
e o L) @ o  © O ° o

o n [} NNANANN ™ -«
- - - ol n n -

/
X

T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure S8: *H (500 MHz) and **C (125 MHz) NMR spectra of 2f in CDCls.

S16



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

0ET"
EVI”

6S€E”
L8E"
0zZv”
889"
9TL”

Zve’
GGE"
69€"°
ELE”
vLE”
88€"
20v°

ovL”
LyL”
oLL”
TLL”
€8T1°

Sk

202

902"
9zZZ”’
0LO"
S80°
660"
8ET"’
9vT”’
291"
9LT”
161"
602"
vee:
192"

L

S

S

7

e e R R A

NBn2 COzMe

2g

L]

—

=< 000"€

—L00°2
\086 "2

-
=900'2

e —

ST0°T

=JSs6°0

LEO'T

—y

PSE'TIT

PpPm

.0

¥80°8T—

650" TS ~_
85T 26—
LZT ¥S—

€1E"
9EL”
80T"
01E”
6LY"
§2s”

ST

v6E"

082"

02T —

AN

u

I

82T

821
821
ovT—

6VT—

99T —

150 140 130 120 110 100 90 80 70 60 50 40 30 PpPm

160

Figure S9: *H (500 MHz) and *3C (125 MHz) NMR spectra of 2g in CDCls.

S17



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

5.266
5.236
5.193
5.162

é
§
\

879
846
798
769
752
734
707
635
601
592
574
554
2.462
2.456

/IIIII

] o << |o i
@ o ofw| [~ I
] =] a[[ov| [co o
< o Ah.«' o o
-
T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 Ppm
o HeHVMTMoO
o N0 owTwMm N N
- voornw < M oo w«
S T Ty < oM ©
o 0 1) 0 0 I~ . .
~ MONNNNN w HO o«
- e w Vv
T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 ppm

Figure S10: *H (500 MHz) and **C (125 MHz) NMR spectra of 3 in CDCls.

S18



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

€9€°
L9E”
[4:30

€88°

vsv’©
6LV’
144
owvL”
voL”
88L"
44N
896"
192"
SLZ”
682"
voe”

296"
€66 °

000"
910"
2€0°
8v0"
982"
v6zZ"
z1ie’
0gE”
6VvE”
€9¢€°
8LE"
06€”"

Ll ol ol ol ol S ol ol S S

\/

e

. _CO,Et

HO

NBn2

4a

A

A —
—LE6°C

69L°0

I2L°€

600°T

. A

S98°T

— L6611

s —

€16°0

000°T

veL 2T

ppm

1.0

€92 vT—

€68°62T
N._“m.hN.n/
omv.wmﬁ/.

§96°82T
GG9°8CT
028°82T
S¥6°82T

€87 '8ET—
SIZ CvI—

VL9 'G9T—

MMM

20 ppm

160 150 140 130 120 110 100 20 80 70 60 50 40 30

170

Figure S11: *H (500 MHz) and **C (125 MHz) NMR spectra of 4a in CDCls.

519



One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters
Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

86T"

144N
LEY"
9"
Sv9-°
8v9"
259"
969"
099"
€99°
L99"
L9
6L9"
LoL”
98L"
08"
€18°
1 44:
90¥% "
81V
0EY”
1342
96S°
86S°
809"
609°
029"
229"
1€9°
€€9°

9ST"
091"
9LT"
08T"
226"
0€6 "
440
056"
€62°
0og”
voE"
LEE"
e’
6VE"’
€SE°
|41
vo€E”
L9g"

N

I6€E°€

——

—/T9L°T

-

89G6°T

TSN N TR T\
. _CO,Me
NBn,
4b

HO

~ooNENNc~YVYOVVY VYV

812

— 0660
000°T

— Uy L

¥06°0

296°0

SVPE'TT

———n D

86T L9 —

8V1 €T —
L9V LTI~

TLY 82T
6SS° mNHV.
799" 8ET—

T92°9%T—

VIT €9T—

60 50 Ppm

70

110 100 920 80

S20

120

160 150 140 130

170

Figure S12: *H (500 MHz) and *3C (125 MHz) NMR spectra of 4b in CDCl.




One-pot synthesis of enantiomerically pure N-protected allylic amines from N-protected a-amino esters

Gaston Silveira-Dorta, Sergio J. Alvarez-Méndez, Victor S. Martin and José M. Padrén

LS8"
IL8”
v88-
14T
s0€e”’
1 X4
888"
206"
LT6"
€€6°
876"
v60°
80T~
SPT”
G8C°
S6C°
90¢"
9TE"
Lze”
TEE”
141
08¢"
T8S°
LS
986"
€65°
909"
GE9”
969"
S99°
ves”
L98"
V68"
TLE"
€6¢€°
€IV’
voL”
98L"
Lzz
£EVe’
982"
66C°
vIie”

T—

J
J

T

HO

Z isomer

NBn, CqaH2g

4c
E/Z mixture

186"
ZLS”
986"
€6S°
909°
ST9°
829"
S€9°
Svo-
969"
G99°
SLY9 "

E isomer

Z isomer

TLE"
18¢€"
€6€°
€IV’

€8G°
L6S”
119"
LZ9"
99
6vL”
oL”
TLL®
6LL"
98L"

Ppm

8.7

3.8

NN OOMOOMOMONOMOMNOMOOMOMONOMONOMOMNOMNOMOMONNA S-S

_— T —

Ab

— U 'S

L99 8¢

LTI 2
——8LL'T

c6t 1
L
810" ¢

SEV'E

—— L9}
— E85 0

000°T

o AT

Qv LT

ppm

1.9

2.9 2.0

3.0

1.0 6.5 ;0 5.5 56:0 4.5 4.0 3.5

LTIT
L69
v80
SLT

1ze”
69€"
08¥% "
ves”
€€9°
ZL9”
v56°
GE6 "
98L”

0tV
9zs
998

(44"
1€

LIT®
vS8”
LTZ
65V
v98°
020"

€LT”
L96"
€LT”

“WT—=

24
‘82
‘62

€5
.mmv.
‘96—

19
.Gv

zz1
ZeT—>

.hNH/{

82T ~—
821
62T

LET~_
LET—
61—

ppm

130 120 110 100 920 80 70 60 50 40 30 20

140
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Figure S14: *H (500 MHz) and *3C (125 MHz) NMR spectra of 5 in CDCls.
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Figure S15: *H (500 MHz) and *3C (125 MHz) NMR spectra of 6a in CDCls.
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Figure S16: *H (500 MHz) and *3C (125 MHz) NMR spectra of 6b in CDCls.
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NMR data comparison with literature data

X CO,Et

NBn2

2a

Table S1: *H NMR data (CDCls) comparison with literature data for 2a.

This work Ref. 1
500 MHz 300 MHz
1.25 (d, J = 7.0Hz, 3H) 1.26 (d, J = 6.8 Hz, 3H)
1.34 (t, J = 7.0 Hz, 3H) 1.34 (t, J = 7.1 Hz, 3H)
3.47-3.53 (m, 1H) 3.58-3.48 (m, 1 H)
3.63 (AB system, Jag = 13.9Hz, 4H) 3.60 (d, J = 13.9 Hz, 2H)
3.67 (d, J = 13.9 Hz, 2H)
4.24 (9, J = 7.1 Hz, 2H) 4.24 (q,J=7.1Hz, 2 H)
5.93 (dd, J = 15.8, 1.6 Hz, 1H) 5.94 (dd, J = 15.9, 1.6 Hz, 1H)
7.09 (dd, J = 15.8, 6.0 Hz, 1H) 7.10 (dd, J = 15.9, 6.0 Hz, 1H)
7-23-7.42 (m, 10H) 7.35-7.11 (m, 10H)

Table S2: 3C NMR data (CDCIls) comparison with literature data for 2a.

This work Ref. 1

125 MHz 75 MHz
14.1 14.0
14.3 14.2
53.6
53.8 x2 53.6
60.4 60.3
121.9 121.8
126.9 126.8
128.0

128.3x2 128.2
128.5 x2 128.4
139.9 139.8
150.2 150.2
166.5 166.4
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o«

2b

Table S3: *H NMR data (CDCls) comparison with literature data for 2b.

This work Ref. 2 (E isomer)
500 MHz (inseparable mixture) 200 MHz
1.34 (d, J = 6.9 Hz, 3H) 1.36 (d, J = 6.7 Hz, 3H)
3.57-3.52 (apparent quint, J = 6.7 Hz 1H) 3.62-3.52 (m, 1H)
3.66 (AB system, J = 13.9 Hz, 2H ) 3.66 (d, J = 13.9 Hz, 2H )
3.77 (AB system, J = 13.9 Hz, 2H ) 3.79 (d, J = 13.9 Hz, 2H)
6.38 (dd, J =16.1, 6.6 Hz, 1H) 6.38 (dd, J =16.1, 6.3 Hz, 1 H)
6.52 (d, J = 16.1 Hz, 1H) 6.52 (d, J = 16.1 Hz, 1 H)
7.43-7.24 (m, 15H) 7.43-7.24 (m, 15 H)

Table S4: *C NMR data (CDCl;5) comparison with literature data for 2b.

This work (E isomer) This work (Zisomer) Ref. 2 (Eisomer)

125 MHz 125 MHz 50 MHz
15.9 18.3 15.7
53.7 53.8 53.6
54.9 50.5 54.8
126.3 126.3 126.2
126.6 126.5 126.6
127.3 126.7 127.1
128.1 128.0 128.1
128.6 128.2 128.4,
128.7 128.8 128.7
130.9 131.0 130.9
131.7 132.8 131.6
140.4 137.3 140.5x 2
140.6 140.6 141.1
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(E)-2d

Table S5: *H NMR data (CDCls) comparison with literature data for (E)-2d.

This work Ref. 3 Ref. 4
500 MHz 300 MHz 300 MHz
1.25(d, J=6.9 Hz, 3H) 1.21 (d, J =6.9 Hz, 3H) 1.21 (d, 3=6.9 Hz, 3H)
3.50 (m, 1H) 3.50 (m, 1H) 3.50 (m, 1H)
3.62 (s, 4H) 3.58 (s, 4H) 3.58 (s, 4H)
5.51 (dd, J =16.4, 1.7 Hz, 5.48 (d, J = 16.5 Hz, 1H) 5.48 (d, J =16.5 Hz, 1H)
1H)
6.82 (dd, J = 16.4, 5.3 Hz, 6.78 (dd, J = 16.5, 5.3 Hz, 6.78 (dd, J =16.5, 5.3 Hz,
1H) 1H) 1H)
7.26-7.39 (m, 10H) 7.22-7.37 ppm (m, 10H) 7.22-7.37 (m, 10H)

Table S6: '*C NMR data (CDCls) comparison with literature data for (E)-2d.

This work Ref. 3 Ref 4

125 MHz 75 MHz 75 MHz
13.2 13.1 13.1
53.8 53.7 53.7
54.5 54.4 54.4
100.3 100.1 100.1
117.4 117.4 117.4
127.2 127.1 127.1
128.4 128.3 128.3
128.5 128.4 128.4
139.2 139.2 139.2
157.4 157.4 157.4
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NBn,CN
=%

(2)-2d

Table S7: *H NMR data (CDCls;) comparison with literature data for (2)-2d.

This work Ref. 3 Ref. 4
500 MHz 300 MHz 300 MHz
1.23 (d, J = 6.7 Hz, 3H) 1.29 (d, J = 6.9 Hz, 3H) 1.29 (d, J = 6.9 Hz, 3H)
3.44 and 3.70 (2xd, J =13.8 Hz, 4H) 3.52 and 3.77 (2xd, J = 14.4 3.52 and 3.77 (2xd, J =
Hz, 4H) 14.4 Hz, 4H)
3.76-3.77 (m, 1H)
5.34 (d, J =11.1 Hz, 1H), 5.41 (d, J =11.2 Hz, 1H), 5.41(d, J =11.2 Hz, 1H),
6.47 (m, 1H) 6.54 (m, 1H) 6.54 (m, 1H)
7.14-7.28 (m, 10H) 7.22-7.37 (m, 10H) 7.22-7.37 (m, 10H)

Table S8: *C NMR data (CDCls) comparison with literature data for (2)-2d.

This work Ref. 3 Ref. 4

125 MHz 75 MHz 75 MHz
17.4 17.4 17.4
54.3 54.2 54.2
55.4 55.3 55.3
100.1 100.2 100.2
117.3 117.4 117.4
127.1 127.2 127.2
128.3 128.3 128.3
128.6 128.4 128.4
139.3 139.3 139.3
155.5 155.5 155.5
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HO N

NBn, C14H2g
4c

Table S9: *H NMR data (CDCls;) comparison with literature data for 4c.

This work Ref. 5 (Z isomer)
500 MHz (inseparable mixture) 400 MHz
0.87 (app t, J = 6.9 Hz, 3H) 0.90 (appt, J = 6.8 Hz, 3H,)
1.25-1.30 (m, 24 H) 1.19-1.45 (m, 24H)
1.86-1.99 (m, 2H) 1.87-2.04 (m, 2H)
3.14 (br, 1H)
3.33(dd, J =10.4, 5.2 Hz, 1H) 3.33(dd, J =10.4, 5.2, Hz, 1H)
3.36 (AB system, J = 13.5 Hz, 2H) 3.36 (d, J = 13.5 Hz, 2H)
3.58 (app t, J = 10.4 Hz, 1H) 3.60 (app t, J = 10.4 Hz, 1H)
3.63-3.69 (app td, J = 10.1, 5.2 Hz, 1H) 3.65-3.73 (app td, J = 10.1, 5.2 Hz,
1H)
3.89 (AB system, J = 13.5 Hz, 2H)) 3.91 (d, J = 13.5, Hz, 2H)
5.38-5.42 (m, 1H) 5.38-5.46 (M, 1H)
5.78 (app dt, J = 11.0, 7.5 Hz, 1H) 5.80 (app dt, J = 11.0, 7.5 Hz, 1H)
7.23-7.31 (m, 10H) 7.23-7.35 (m, 10H)
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Table S10: *3C NMR data (CDCls) comparison with literature data for 4c.

This work Ref. 5 (Z isomer)
125 MHz (inseparable mixture) 100 MHz

141 14.1
22.7 22.7
28.1 28.1
29.18

29.32

29.37 29.37
29.48 29.39
29.52 29.5
29.63 29.6
29.67 29.66
29.95 29.70
31.9 30.0
32.8 31.9
53.4 53.5
53.5

56.8 56.8
61.1

61.2 61.2
122.1 122.1
122.8

127.2 127.2
128.5 128.5
128.8 128.8
129.0

137.3 137.3
137.9

139.2

139.3 139.3
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