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General experimental methods:

NMR spectra were all recorded on a ECA (400 MHz ) spectrometer. Chemical shifts are reported in 6 ppm referenced to
an internal SiMe, standard for 'H NMR and chloroform-d (8 77.0) for °C NMR. Optical rotations were measured in
CHCI; on a Rudolph research analytical, Auto pol ® LV, automatic polarimeter. HPLC was performed on an Agilent 1100
series instrument or a Jasco uv-2075 plus intelligent uv/ivs detector by using Daicel Chiracel AS-H column or
Phenomenex Lux 5u Amylose-2 column. Flash column chromatography was performed using silica gel (300400 mesh).
Analytical thin—layer chromatography was performed using glass plates pre-coated with 0.25 mm 300-400 mesh silica gel
impregnated with a fluorescent indicator (254 nm). Thin layer chromatography plates were visualized by exposure to

ultraviolet light. Commercial reagents and solvents were used as received. Dichloromethane was fractionally distilled.

General procedure for the synthesis of tetrahydropyridine derivates 5a-5I:

Q OH
R‘I\)J\H ' 7a (5 mol%) PMP_NH2 4a R1 _ _PMP R1 _PMP
1 p-nitrophenol (5 mol%) g (20 mol%) N N
+ > > w R1 S R1
«__NO CH,Cl, CH,Cl, R?" ™ R*" ™
R2TX1TH2 rt, 15 min 0°C, 48h NO, NO,
2 5 6

A solution of nitroalkene 2 (0.25 mmol), p-nitrophenol (5 mol%) and catalyst 7a (5 mol%) in CH,Cl, (0.25 mL) was
added with aldehyade 1 (1.25 mmol). The result mixture was stirred at room temperature until all the nitroalkene was
consumed, then cooled to 0 °C, added with catalyst 8b (20 mol%), PMPNH, (1.25 mmol) and 4A MS (100 mg). The
mixture was kept at 0 °C for 48 hours before diluted with CH,Cl,, filtered through a short pad of celite. The filtrate was

concentrated and purified on silica gel to afford the desired product.

General procedure for the synthesis of tetrahydropyridine derivates 5m-50:
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A solution of nitroalkene 2 (0.25 mmol), p-nitrophenol (10 mol%) and catalyst 7a (10 mol%) in CH,Cl, (0.25 mL) was
added with aldehyade 1 (0.3 mmol). The result mixture was stirred at room temperature until all the nitroalkene was

consumed, then cooled to 0 °C, added with aldehyde 3 (1 mmol), catalyst 8b (20 mol%), PMPNH, (1 mmol) and 4A MS
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(100 mg). The mixture was kept at 0 °C for 48 hours before diluted with CH,Cl,, filtered through a short pad of celite. The
filtrate was concentrated and purified on silica gel to afford the desired product.
OMe (2S,3R,4R)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-nitro-4-phenyl-1,2,3,4-
Me _ N/©/ tetrahydropyridine (5a)

Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by chiral

©\\‘. : Et HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
NO; flow rate 1 mL/min; A = 230 nm; Tygjor= 12.0 min, Tyine, = 11.0 min, 99% ee.

[olp "=+ 381.7 (¢ = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): & 7.21-7.31 (m, 5H), 6.98 (d, J=8.4 Hz, 2H), 6.86 (d, J=8.8 Hz, 2H), 6.35 (s, 1H), 5.09 (t,
J=4.8 Hz, 1H), 4.04-4.09 (m, 1H), 3.77 (s, 3H), 3.76 (d, J=6.4 Hz, 1H), 1.71-1.76 (m, 2H), 1.63 (s, 3H), 1.07 (t, J=7.6, Hz,
3H) “C-NMR (CDCls, 100 MHz): § 154.7, 140.5, 136.3, 129.3, 128.5, 128.2, 127.7, 119.9, 114.5, 105.6, 87.0, 57.9,
55.6,44.3,24.3, 18.6,9.7
HRMS (APCI) m/z caled for C,H,sN,0; [M+H]" 353.1865, found: 353.1864

VWD A Sig=230.15 Re=250, 100 (RLINZ0T T 124 FFLCO008.0)
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Me NN
N
Me O

97% ee. [alp > =+ 338.7 (c = 1.0, CH,CI).

(2S,3R,4R)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-nitro-4-(p-tolyl)-
1,2,3,4-tetrahydropyridine (5b)

Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by
chiral HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH

=90/10); flow rate 1 mL/min; A = 230 nm; Tpyjo, = 10.8 min, Tpine: = 10.1 min,

'H-NMR (CDCl,, 400 MHz): & 7.10-7.12 (m, 4H), 6.9 (d, J=8.8 Hz, 2H), 6.87 (d, J=8.8 Hz, 2H), 6.35 (s, 1H), 5.09 (t,
J=4.8 Hz, 1H), 4.06-4.10 (m, 1H), 3.78 (s, 3H), 3.76 (d, J=6.4 Hz, 1H), 2.32 (s, 3H),1.67-1.78 (m, 2H), 1.63 (s, 3H), 1.07
(t, 3= 7.6 Hz, 3H) *C-NMR (CDCls, 100 MHz): § 154.7, 140.5, 137.3, 133.1, 129.2, 129.2, 128.0, 119.9, 114.5, 105.8,

87.0,57.8,55.5,44.0,24.3,21.1, 18.6, 9.7
HRMS (APCIT) m/z calcd for C5,H,;N,05 [M+H]™ 367.2022, found: 367.2023
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Totals : 31.87720e4 1B24.88580
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/©/0Me (2S,3R,4R)-2-ethyl-1,4-bis(4-methoxyphenyl)-5-methyl-3-nitro-1,2,3,4-
tetrahydropyridine (5c)
Me NN

Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by

NO
MeO 2

23.9 min, >99% ee. [a]p =+ 275.2 (¢ = 1.0, CH;Cl).

'H-NMR (CDCl,, 400 MHz): & 7.15 (d, J=8.0 Hz, 2H), 6.98 (d, J=8.4 Hz, 2H), 6.86 (d, J=8.4 Hz, 4H), 6.33 (s, 1H), 5.07
(t, = 4.8 Hz, 1H), 4.04-4.07 (m, 1H), 3.78 (s, 6H), 3.75 (d, J=6.8 Hz, 1H), 1.69-1.76 (m, 2H), 1.63 (s, 3H), 1.07 (t, I=7.6
Hz, 3H) ®C-NMR (CDCl,, 100 MHz): & 159.2, 154.8, 140.6, 130.5, 130.2, 128.2, 120.1, 114.6, 114.0, 106.1, 87.2, 57.9,

55.7,55.3,43.7,29.8,24.4,18.7,9.8

HRMS (APCI) m/z caled for C,,H,;N,0, [M+H]" 383.1971, found: 383.1972

chiral HPLC using a Phenomenex Lux Su Amylose-2 column (hexane/i-

PrOH = 90/10); flow rate 1 mL/min; A = 230 nm; Tyyjor= 25.4 min, Ty =

MWD1 A, Sig=230, 16 Ref=450,100 (20111124HPLCO021.0)
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OMe (2S,3R,4R)-4-(4-chlorophenyl)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-
Me /©/ nitro-1,2,3,4-tetrahydropyridine (5d)
~ "N

Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by
/©\\‘ z Et chiral HPLC using a Daicel Chiracel AS-H column (hexane/i-PrOH = 90/10);

Cl NO, flow rate 1 mL/min; A = 230 nm; Tyyjor = 16.8 min, Tpiner = 8.4 min, 98% ee.

[a]p °=+290.8 (c = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): & 7.30 (d, J=8.4 Hz, 2H), 7.17 (d, J=8.0 Hz, 2H), 6.98 (d, J=8.8 Hz, 2H), 6.86 (d, J=8.8 Hz,
2H), 6.35 (s, 1H), 5.07 (t, J= 4.8 Hz, 1H), 4.04-4.07 (m, 1H), 3.78 (s, 3H), 3.75 (d, J=5.6 Hz, 1H), 1.69-1.76 (m, 2H), 1.61
(s, 3H), 1.07 (t, J=7.6 Hz, 3H) ®*C-NMR (CDCl;, 100 MHz): & 154.8, 140.3, 134.9, 133.6, 130.7, 128.7, 128.5, 119.9,
114.5, 105.0, 86.8, 57.9, 55.6,43.7,24.2, 18.5, 9.7
HRMS (APCI) m/z caled for Cy;H,4CIN,0; [M+H]" 387.1475, found: 387.1482

16.758

b a.a87

7 8 [ 10 1 12 12 14 15 18 17 18 w0 1 1
Time{min)

Results
Peak No. FPeak ID Ret Time Height Area Conc.

1 8357 4054716 104914 844 1.1627
2 16.798 118725.109 8918574.000 98.8373

Total 122779 825 9023485844 100.0000

8.390

(5]
o o
>1 7.080

7 8 9 0 1 12 13 14 15 16 17 18 19 20 21 22
Time(min)

Results
Peak No. Peak ID Ret Time Height Area Conc.
1 8.390 194554.719 5541365.500 50.2083
2 17.090 71155.078 5495385500 49.7917

Total 265709.797 11036751.000 100.0000
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nitro-1,2,3,4-tetrahydropyridine (5¢)

/©/OM6 (2S,3R,4R)-4-(4-bromophenyl)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-
Me SN

Purified by FC (PE:EA=30:1). Orange solid. The ee was determined by chiral

O
Br NO.

HPLC using a Daicel Chiracel AS-H column (hexane/i-PrOH = 99/1); flow rate
0.5 mL/min; A = 230 nm; Tyyjor = 28.7 Min, Tyiner = 26.5 min, 96% ee.

[olp P =+129.1 (¢ = 0.5, CH;CI).

'H-NMR (CDCl,, 400 MHz): & 7.30 (d, J=7.6 Hz, 2H), 7.17 (d, J=7.6 Hz, 2H), 6.97 (d, J=8.0 Hz, 2H), 6.86 (d, J=8.4 Hz,
2H), 6.35 (s, 1H), 5.07 (t, J= 4.8 Hz, 1H), 4.04-4.07 (m, 1H), 3.78 (s, 3H), 3.75 (d, J=6.4 Hz, 1H), 1.65-1.78 (m, 2H), 1.61

(s, 3H), 1.07 (t, J= 7.6 Hz, 3H) ®C-NMR (CDCl;, 100 MHz): & 154.8, 140.3, 134.9, 133.6, 130.7, 128.7, 128.5, 120.0,

114.5, 105.0, 86.8, 57.8, 55.6,43.7,29.7,24.2, 18.5,9.7

HRMS (APCI) m/z caled for Cy H,BrN,0; [M+H]" 431.0970, found: 431.0972
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Results
Peak No. Peak ID Ret Time Height Area Conc.

1 26.507 2899361 190897.063 21328
2 28.707 85969.539 8554718.000 97.8172
Total 88868.900 8745615.063 100.0000
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20 bl 2 23 24 25 26 27 28 29 30 b 32 33 34 5
Time(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 26.927 72188.094 5521151.000 48.5967
2 29347 58765.578 5840011.500 51.4033
Total 130953.672 11361162.500 100.0000
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(2S,3R,4R)-4-(2-chlorophenyl)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-nitro-
1,2,3,4-tetrahydropyridine (5f)

Me NN

W VE
|N02

Purified by FC (PE:EA=30:1). Orange solid. The ee was determined by chiral HPLC
using a Daicel Chiracel AS-H column (hexane/i-PrOH = 90/10); flow rate | mL/min;
C

A =230 nm; Tygior= 16.7 min, Tyinor = 8.3 min, 97% ee.

[olp =+ 590.7 (¢ = 1.0, CH;CI).

'H-NMR (CDCls, 400 MHz): § 7.49 (d, J=7.6 Hz, 1H), 7.18 (d, J=8.8 Hz, 2H), 7.06 (d, J=6.8 Hz, 1H), 6.84 (d, J=8.4 Hz,
2H), 6.76 (d, J=8.0Hz, 2H), 6.33 (s, 1H), 5.28 (d, J=4.8 Hz, 1H), 4.19 (d, J=5.2 Hz, 1H), 4.02-4.07 (m, 1H), 3.68 (s, 3H),
1.81-1.89 (m, 1H), 1.69-1.76(m, 1H), 1.58 (s, 3H), 1.13 (t, J= 7.6 Hz, 3H) *C-NMR (CDCl;, 100 MHz): & 154.1, 140.7,
134.6, 132.7, 131.6, 129.2, 127.5, 127.3, 125.7, 118.0, 114.5, 106.0, 83.7, 60.4, 55.6, 41.9, 25.3, 18.4, 10.7,

HRMS (APCI) m/z caled for C Ha4CIN,O; [M+H]™ 387.1475, found: 387.1477

300
280
2604
240
2204
200
180

'é 160]
= 140
= 120
100
80

9 10 " 12 13 14 15 16 17 18 19 20

Time(min)
Results
Peak No. Peak ID Ret Time Height Area Conc.
1 8313 2729280 78489.398 14934
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Total 71401.733 5255852.898 100.0000
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2 17315 29417.785 2194249500 48.9465
Total 111080.035 4482954.500 100.0000
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(2S,3R,4R)-2-ethyl-4-(furan-2-yl)-1-(4-methoxyphenyl)-5-methyl-3-nitro-1,2,3,4-

tetrahydropyridine (5g)
Me NN

Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by chiral

@‘\\‘ Y Et HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
O NO, flow rate 1 mL/min; A = 230 nm; Tyyjor= 11.7 min, Tyine: = 10.9 min, 96% ee.

[a]p =+ 145.1 (¢ = 0.5, CH;CI).
'H-NMR (CDCl;, 400 MHz): § 7.36 (s, 1H), 6.97 (d, J=8.8 Hz, 2H), 6.85 (d, J=8.8 Hz, 2H), 6.34 (s, 1H), 6.24 (d, J=10.4
Hz, 2H), 5.11 (t, J= 4.8 Hz, 1H), 4.10-4.14 (m, 1H), 3.95 (d, J=5.2 Hz, 1H), 3.77 (s, 3H), 1.71-1.78 (m, 2H), 1.68 (s, 3H),
1.06 (t, J=7.6 Hz, 3H) ®*C-NMR (CDCl;, 100 MHz): & 155.0, 150.4, 142.2, 140.3, 127.9, 120.5, 114.5, 110.6, 109.4,
103.6, 84.5, 58.3, 55.5, 38.4, 24.2, 18.3,9.5
HRMS (APCI) m/z caled for C9H,;N,0, [M+H]" 343.1658, found: 343.1668

MWD1 A, Sig=230,16 Ref=450,100 (20111129HPLCO011.0)
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2 11.734 MM 0.4405 4.05235e4 9668 50.9147

Totale 7.95910e4 3204.21167
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: OMe (2S,3R,4R)-2-ethyl-1-(4-methoxyphenyl)-5-methyl-3-nitro-4-(thiophen-2-yl)-

1,2,3,4-tetrahydropyridine (5h)
Me NN
Q Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by chiral
@‘\\‘ ; Et HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
S NO,

flow rate 1 mL/min; A = 230 nm; Tyyjor= 11.0 min, Tpine: = 10.1 min, 94% ee.
[olp =+ 159.3 (¢ = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): § 7.24 (d, J=8.0 Hz, 2H), 7.03 (d, J=7.6 Hz, 2H), 6.88-6.96 (m, 2H), 6.86 (d, J=8.0 Hz, 2H),
6.20 (s, 1H), , 5.02 (t, J=4.8 Hz, 1H), 4.14 (d, J=5.2 Hz, 1H), 4.11 (d, J=4.8 Hz, 1H), 3.78 (s, 3H), 1.68 (s, 3H), 1.60-1.68

(m, 2H), 0.9 (t, J=6.8 Hz, 3H) *C-NMR (CDCls, 100 MHz): 5 155.5, 140.0, 139.9, 129.1, 127.5, 127.0, 125.3, 122.0,
114.5,105.1, 86.4, 56.3, 55.5, 40.7, 23.2, 18.5, 8.8

HRMS (ESI) m/z caled for C1oHy;N,05S [M+H]™ 359.1429, found: 359.1416
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1 10.053 VW 0.2679 1.67136e4 946.91968 49.2302
2 11.137 VB 0.3099 1.72363e4 B38.14673 50.763B
Totale :

31.39498e84 17B5.06641



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

OMe (2S,3R,4R)-5-ethyl-1-(4-methoxyphenyl)-3-nitro-4-phenyl-2-propyl-1,2,3,4-
Et _ N/©/ tetrahydropyridine (5i)

Purified by FC (PE:EtOAc = 100:1). Orange solid. The ee was determined by chiral

©\“‘ H n-Pr HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
NO flow rate 1 mL/min; A = 230 nm; Tyyjor= 9.5 Min, Tiinor = 8.9 min, 96% ee.

[olp =+ 345.9 (c = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): & 7.21-7.31 (m, 5H), 6.97 (d, J=8.0 Hz, 2H), 6.85 (d, J=8.4 Hz, 2H), 6.37 (s, 1H), 5.06 (t,
J=4.8 Hz, 1H), 4.11-4.16 (m, 1H), 3.87 (d, J=5.2 Hz, 1H), 3.77 (s, 3H), 1.95-2.07 (m, 2H), 1.60-1.71 (m, 2H), 1.52-1.60
(m, 2H), 0.92-0.98 (m, 6H) *C-NMR (CDCl,, 100 MHz): 5 154.7, 140.6, 136.4, 129.4, 128.4, 127.7, 126.9, 119.7, 114.5,
111.7,87.4,57.0, 55.6, 42.5, 33.6, 25.5, 18.6, 14.1, 13.2
HRMS (APCI) m/z caled for C,3H,oN,05 [M+H]" 381.2178, found: 381.2185

MWD1 A, 5ig=230.16 Ref=450,100 (2011 ZARFLCO015.0]

Norm. ]
1750 é
1500 ;
1250 ;

1 i
1000 | \

[} E e — — P ST — e M
L e e e I S S S S Sy S
! a 11

Deak RetTime Type Width Brea Height Area
# [min] [min] [mAU*=] [mAu] %
e [===mfmmmmmm | m oo oo |==-mmmee |-----=--
1 8.863 BF  0.2302 603.71576  40.43468  1.8200
2 9.493 BB 0.3194 3.2567524 1574.13989% 98.1800

Totals : 3.31712e4 1614.57457

MWD A, 5ig=230,15 Ref=450,100 (20111 124HPLCO013.0)

Nom.

T
7 8 9 10 11 min

Peak RetTime Type Width
# [min] [min]

BB

777.

1 8.751 EB
2 9.605 BB

Totals :
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I-Pr__~ N
WY
NO,

'H-NMR (CDCl,, 400 MHz): § 7.21-

(2S,3R,4R)-2-isobutyl-5-isopropyl-1-(4-methoxyphenyl)-3-nitro-4-phenyl-1,2,3,4-
tetrahydropyridine (5j)

Purified by FC (PE:EtOAc = 200:1). Orange solid. The ee was determined by chiral
HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
flow rate 1 mL/min; A = 230 nm; Tyyjor= 7.4 Min, Tyiner = 6.4 min, 96% ee.

[a]p "=+ 415.5 (c = 1.0, CH;CL).

7.30 (m, 5H), 6.93 (d, J=7.6 Hz, 2H), 6.85 (d, J=8.0 Hz, 2H), 6.38 (s, 1H), 5.00-5.04

(m, 1H), 4.19-4.22 (m, 1H), 3.89 (d, J=5.6 Hz, 1H), 3.76 (s, 3H), 2.23-2.26 (m, 1H), 1.81-1.84 (m, 1H), 1.67-1.73 (m, 1H),
1.56-1.59 (m, 1H), 0.89-1.17 (m, 12H) *C-NMR (CDCl,, 100 MHz): § 154.3, 141.0, 136.6, 129.4, 128.5, 127.6, 124.8,
118.6, 116.6, 114.6, 87.7, 56.4, 55.6, 41.8, 40.9, 28.8, 24.5, 23.3, 22.5, 20.0

HRMS (APCI) m/z caled for CysH33N,0; [M+H]™ 409.2491, found: 409.2489

MW D1 A, Sig=230,15 Ref=450,100 (20111124HPLCO017.0)
o, ]
2500 4
4
s
2000 {
M
[
1
|
1500 |
II
|
B
10004 |I
| |
|
|
b
500 |
[
\
B | '-
a | AN
o — A -~ e
T T T T T
4 = & T 8 ) mir|
Peak RetTime Type wWidth ATea
# [min] [ | 3
&.198 VB 68.83579 1.7858
2 T7.174 FB 2037.26709 98.32142
Totale 2106.1028 B
MWD1 A, DI';-EM:G Ref=450,100 [20111125HPLOI01ED)
Nom. ]
47350
1500
1250 ]
o
=
1000 o
f
III
-
750 4 || | :‘
n
l Al
| I
500 | Iy
[ [
| |
[ |I \
250 4 | |I | '.I
| |
[ | \
\ f
od — S e _\\-,—_
: ' T 3 : o
Peak RetTime Type wWidth Height Area
# [min] [min] [maD] %
B e el i e —— S — P [ ——
&.163 VB 0.1634 1.04913e4 991.61261 50.7101
2 7.536 EB 0.2184 1.01975e4 706.48645 49.2899
Totals :

2.06B88e4 1698.09906
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(2S,3R,4R)-5-benzyl-1-(4-methoxyphenyl)-3-nitro-2-phenethyl-4-phenyl-1,2,3,4-

OMe
B /©/ tetrahydropyridine (5k)
n = N
Purified by FC (PE:EtOAc = 20:1). Orange solid. The ee was determined by chiral

©\\“ H Bn HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
NO, flow rate 1 mL/min; A = 230 nm; Tyyjor= 18.4 min, Tyine: = 15.7 min, 94% ee.

[o]p =+ 173.7 (¢ = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): § 7.05-7.28 (m, 13H), 6.82-6.95 (m, 6H), 6.58 (s, 1H), 4.95-5.00 (m, 1H), 4.15-4.22 (m,
1H), 3.75 (s, 3H), 3.47 (d, J=5.6 Hz, 1H), 3.38 (d, J=14.4 Hz, 1H), 3.22 (d, J=14.4 Hz, 1H), 2.76 (t, J=7.2Hz, 2H), 1.81-
1.95 (m, 2H) *C-NMR (CDCl,, 100 MHz): 5 154.8, 140.7, 140.2, 140.0, 135.6, 129.6, 128.6, 128.5, 128.4, 128.2, 127.7,
126.3, 126.1, 119.3, 114.6, 110.9, 87.1, 57.3, 55.6, 41.6, 39.1, 33.6, 31.8
HRMS (APCI) m/z caled for C33H33N,0; [M+H]™ 505.2491, found: 505.2494

MWD1 B, 5ig=254 156 Ref=450,100 (HLIN\HPLCDOD7 D)
Norm. ]
4004
5
E =
)
{ Y
|
| I|
200 [l
P
\
.
| \
| Y
£ | \
=
w ]
e — —
T T T T T T
10 12 14 16 13 20 22 mirl
Peak RetTime Type wWidth Height Area
# [min] [min] 1 3
1 0.6354 3BB.48734 8.89664  2.7601
z 0.7370 1.36B66e4  276.71490 97.2399
Totals 1.40751e4  2B5.61154
MWD B, 5ig=252, 15 Ref-450,100 (HUINHPLCODDE.D)
norm. ]
400
300
200
2 @
w 7
b &
A\ N\
100 [ (A
| \ { \
\ ]
i \ | Y
] A ) N
] A ]
f \ / \
o — — A — A —
T T T T T T
0 12 4 18 18 20 22 mirl

Peak RetTime Type Width
#  [min] [min

3 77 50.1580

.693 137.7407
0.7244 6309.23340 129.96367 49.8420

1.26585e4 267.70444
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2\
© NO,

'H-NMR (CDCl,, 400 MHz): § 7.24-7.33 (m, SH), 6.99 (d, J=8.4 Hz, 2H), 6.88 (d, J=8.8 Hz, 2H), 6.40 (s, 1H), 5.07 (t,
J=1.2 Hz, 1H), 4.13-4.19 (m, 1H), 3.86 (d, J=5.6 Hz, 1H), 3.79 (s, 3H), 1.95-2.09 (m, 2H), 1.62-1.82 (m, 2H), 1.45-1.57
(m, 2H), 1.15-1.42 (m, 20H), 0.86-0.94 (m, 6H) *C-NMR (CDCl,, 100 MHz): § 154.7, 140.7, 136.5, 129.5, 128.6, 127.8,

127.7,119.7, 114.7, 110.2, 87.5, 57.4,55.7,42.6,32.5,31.9,31.7,29.7, 29.5, 29.3, 29.2, 28.3,25.4, 22.7, 14.2
HRMS (APCI) m/z caled for C33HyN,0; [M+H]" 521.3743, found: 521.3737

(2S,3R,4R)-5-heptyl-1-(4-methoxyphenyl)-3-nitro-2-octyl-4-

phenyl-1,2,3,4-tetrahydropyridine (51)

Purified by FC (PE:EtOAc = 20:1). Orange solid. The ee was
determined by chiral HPLC using a Phenomenex Lux Su

Amylose-2 column (hexane/i-PrOH = 90/10); flow rate 1
mL/min; A = 230 NM; Tyyjor= 5.9 MiN, Tyiner = 5.5 min, 96% ee. [o]p ° =+ 263.4 (c = 1.0, CH;CI).

WANDT A, Sig=250, 15 Ref=450, 100 (207111200 ML 0004 0]
Nom. ]
@
2500 - -1
w
™
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I
2000 - [
| |
|
|
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1500 ||
[
|
|
|
| |
1000 - |
|
[
\
|
500 | Y
| !
T | '
= |
o] Y | —
T T T T
£5 mir]
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L]
1 o 2.1612
z 0.2207 1.35703e4 2349.82397 97.8388
Totals 1.43118ed  2417.33833
MWD A, Sig=230,15 Ref-450,100 [20111202HPLCO002.0)
nNorm. ]
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| | |
| |
|
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| \ | \
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| N, |
| |
J St T
L =4 |
T T T T
45 5 3 65 T mir]
Peak RetTime Type width Area
# min] min] 13
1 5.440 MM 0.19 71 49.1837
2 5.941 MM 0.2166 05347 50.8103
Totals

5.80916e4 46B5.37817
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(2S,3R,4R)-5-benzyl-2-ethyl-1-(4-methoxyphenyl)-3-nitro-4-phenyl-1,2,3,4-

OMe
/©/ tetrahydropyridine (5m)
Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by chiral

i} \C’\L
©\\\ b Et HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
NO, flow rate 1 mL/min; A = 230 nm; Tyyjor = 13.9 min, Tyiner = 12.2 min, 90% ee.
[o]p °=+281.8 (c = 1.17, CH;Cl).

'H-NMR (CDCl,, 400 MHz): § 7.16-7.30 (m, 8H), 7.00 (d, J=8.0 Hz, 2H), 6.93 (d, J=6.4 Hz, 2H), 6.87 (d, J=8.0 Hz, 2H),
6.52 (s, 1H), 4.99 (t, J= 4.8 Hz, 1H), 4.03-4.09 (m, 1H), 3.78 (s, 3H), 3.54 (d, J=5.2 Hz, 1H), 3.37 (d, J=14.4 Hz, 1H),
3.22 (d, J=14.4 Hz, 1H), 1.56-1.68 (m, 2H), 1.03 (t, J= 6.8Hz, 3H ) “C-NMR (CDCl,, 100 MHz): § 154.8, 140.3, 140.0,

135.9, 129.6, 128.8, 128.5, 128.2, 127.8, 126.1, 119.8, 114.5, 110.0, 86.9, 58.3, 55.6, 41.8, 39.1, 24.6, 9.8

HRMS (ESI) m/z caled for C,yHyoN,0; [M+H] 428.2178, found: 429.2177

MWD A Slig=230, 15 Ref=450,100 (HLINHPLCDO15 D)

o,
14004

T e o
T T T T T
10 11 12 13 14 15 18 min
Peak RetTime Type Width Area
# [min [min] %
1 06610  27.44516  5.0482
2 0.4509 1.23213e4 407.31335 94.9518
Totale 1.29763e4 434.75852
MWD1 A, Sig=230,16 Ref=450,100 (HLIN'HPLCOO1E.D)
o |
004
s0-
4004 [
3
R
II| \\\
200 | b
| \
| ',
| ',
|
|
/ \ —
. o / e
T T T T
0 B 14 15 16 mi]
Peak RetTime Type Width Area
# [min] [min] %
1 11.967 W 0.3762 9246.95838 97 49.9404
2 13.947 W 0.4470 9269.04785 311.61481 50.0596
1.B5160e4 6B85.99478

Totals :
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(2S,3R,4R)-1-(4-methoxyphenyl)-3-nitro-4-phenyl-2,5-dipropyl-1,2,3,4-

OMe
n-Pr _ N/©/ tetrahydropyridine (5n)
Purified by FC (PE:EtOAc = 30:1). Orange solid. The ee was determined by chiral

HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);

©\‘\' " n-Pr
NO, flow rate 1 mL/min; A = 230 nm; Tyyjor= 9.1 min, Tyine: = 8.3 min, 94% ee.

[olp " =+375.1 (c = 1.0, CH;CI).
'H-NMR (CDCl;, 400 MHz): & 7.24-7.33 (m, 5H), 6.97 (d, J=8.0 Hz, 2H), 6.85 (d, J=8.0 Hz, 2H), 6.38 (s, 1H), 5.05 (t,
J=4.8 Hz, 1H), 4.11-4.19 (m, 1H), 3.83 (d, J=6.4 Hz, 1H), 3.76 (s, 3H), 2.02-2.10 (m, 1H), 1.88-1.95 (m, 1H), 1.60-1.78
(m, 2H), 1.48-1.58 (m, 2H), 1.17-1.41 (m, 2H), 0.98 (t, J= 6.4Hz, 3H ), 0.82 (t, J= 6.4Hz, 3H ) ®*C-NMR (CDCl,, 100
MHz): § 154.5, 140.5, 136.3, 129.4, 128.4, 127.6, 127.6, 119.5, 114.5, 109.7, 87.3, 57.1, 55.5,42.3, 34.5, 33.8,21.3, 18.7,

14.1, 13.6
HRMS (ESI) m/z calcd for C,,Hy N,O5 [M+H]" 395.2335, found: 395.2320
_ MWD1 A, 5ig=230,16 Ref=450,100 (HLINHPLCDO21 D)
e N\
[\
[
500 | III'-‘
| \
: | \
e B S A N

.31706e84 1668.6500B

Totals
WIWDT A, 5ig=230.15 Re=250, 100 (NLINAPLCO020.0)
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0.2286 5995.38428 400.69403 49,5138
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1.21105=4 T46.4B120
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(2S,3R,4R)-2-butyl-5-ethyl-1-(4-methoxyphenyl)-3-nitro-4-phenyl-1,2,3,4-

OMe
tetrahydropyridine (50)
Et 2
Purified by FC (PE:EtOAc = 50:1). Orange solid. The ee was determined by chiral

©“‘ Y n-Bu HPLC using a Phenomenex Lux 5u Amylose-2 column (hexane/i-PrOH = 90/10);
NO,

flow rate 1 mL/min; A = 230 nm; Tyyjor = 8.3 Min, Toinor = 7.7 min, 93% ee.

[olp " =+318.3 (¢ = 1.0, CH;CI).
'H-NMR (CDCls, 400 MHz): § 7.22-7.30 (m, 5H), 6.97 (d, J=7.6 Hz, 2H), 6.86 (d, J=7.6 Hz, 2H), 6.37 (s, 1H), 5.08 (t,
J=4.8 Hz, 1H), 4.11-4.17 (m, 1H), 3.87 (d, J=4.8 Hz, 1H), 3.77 (s, 3H), 1.91-2.10 (m, 2H), 1.56-1.77 (m, 2H), 1.28-1.51
(m,4H), 0.89-0.96 (m, 6H) *C-NMR (CDCls, 100 MHz): § 154.6, 140.5, 136.4, 129.3, 128.4, 127.7, 126.9, 119.7, 114.5,
111.7,87.3, 57.0, 55.5,42.5,31.0, 27.3, 25.5,22.7, 13.9, 13.2
HRMS (ESI) m/z calcd for C,4H;,N,05 [M+H]" 395.2335, found: 395.2331

VWO A. 5ig-230.16 Ref=450,100 (HLINHPLCO02.0)
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Procedure for the synthesis of pyridine derivates 10:

o e
BF;OEt, (1.5 eq.) HO\[::]!”N NO,
+ -
0°C,5h oV N7 "Et
|
o CH,Cl, (0.2 M) PMP

5a 9 10
5eq. 61% yield
>99:1 dr

A solution of 5a (0.1 mmol) in CH,Cl, (0.5 mL) was cooled to 0 °C, then added with benzoquinone (0.5 mmol) and
BF;OEt (0.15 mmol). The result mixture was stirred at 0 °C for 5 hours before quenched with NaHCO; (sat. aq.),

extracted with CH,Cl,, dried over Na,SO,, filtered and concentrated, purified on silica gel to afford the desired product.

Ph
Me

Ho\[::lzm“ NO,
oV N7 "Et

PMP
(2S,3R,4R,4aS,9aR)-2-ethyl-1-(4-methoxyphenyl)-4a-methyl-3-nitro-4-phenyl-1,2,3,4,4a,9a-
hexahydrobenzofuro[2,3-b]pyridin-6-ol (10)

Purified by FC (PE:EtOAc = 8:1). Orange solid. [a]p >=-247.98 (c = 1.0, CH;Cl).

'H-NMR (CDCls, 400 MHz): & 7.31-7.33 (m, 7H), 6.95 (d, J=9.2 Hz, 2H), 6.82 (d, J=2.4 Hz, 1H), 6.89-6.75 (m, 2H),
4.77 (s, 1H), 4.61-4.65 (m, 1H), 4.50-4.55 (m, 1H), 3.84 (s, 3H), 3.78 (d, J=8.8 Hz, 1H), 1.41-1.55 (m, 1H), 1.26 (s, 3H),
0.56 (t, J=7.8 Hz, 3H) BC-NMR (CDCl3, 100 MHz): 6 155.1, 151.4, 150.1, 140.5, 134.3, 130.6, 128.8, 128.3, 121.0,
116.4,114.8,110.1, 109.7, 100.7, 87.8, 55.6, 54.8, 53.0, 49.1, 29.7,27.7, 25.7, 9.4

HRMS (El) m/z calcd for C,;H,N,05 [M]" 460.1998 , found: 460.2000.
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X-ray crystal structure of compound 5j
The absolute configurations of all synthetic tetrahydropyridines 5a-0 were assigned based on the known stereochemistry
of Michael addition in the first step together with the determination of relative configuration of the tetrahydropyridine

product 5j through X-ray crystallography.

o
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X-ray crystal structure of compound 10
The absolute configurations of two new formed stereocenters in compound 10 were determined based on its crystal

structure.

Ph
Me

HO\©I\II . NO,
oV N7 "Et

|
PMP

10

{;10 11
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