Asymmetric Synthesis of Piperidines using the nitro-Mannich Reaction
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Supplementary Information

Copies of *H and *3C NMR spectra for all new compounds
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Ethyl 4-nitro-3-(p-tolyDbutanoate (8b) *H NMR
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Ethyl 4-nitro-3-(p-toly)butanoate (8b) 1:3C NMR
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Ethyl 3-(4-methoxyphenyl)-4-nitrobutanoate (8c) 1H NMR
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Ethyl 3-(4-bromophenyl)-4-nitrobutanoate (8d) H NMR
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Ethyl 3-(4-fluorophenyl)-4-nitrobutanoate (8e) *H NMR
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Ethyl 4-nitro-3-(4-nitrophenylbutanoate (8f) 'H NMR

FE000

7500

7000

G500

G000

5500

5000

4500

4000

3500

3000

2500

2000
1500
-—1IIII]
500

-0

--500

BT
m.H.HW.
£

T
ST
=l
BT

B
£BT

e
60
e
I

L%

b ]
BT
=
L
S
Bl
(i8]
-y

WL~
&'
vl

LR
m.w._uw-
iy )

WS

O,N

S

==IIE

oz

EIFe

EZ0T

=il

80 B85 &0 75 A0 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

9.5

10.0



5500
L5000
4500
4000
3500
L3000
2500
2000
1500

1000
500
—-500

e

——— 07

= ELifE
u oz
|L oL

r— F{I[IT

Pt

NO,

Ethyl 3-(2-methoxyphenyl)-4-nitrobutanoate (8g) *H NMR
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Ethyl 3-(2-methoxyphenyl)-4-nitrobutanoate (8g) 3C NMR
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Ethyl 3-(2-bromophenyl)-4-nitrobutanoate (8h) H NMR
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Ethyl 3-(2-bromophenyl)-4-nitrobutanoate (8h) 3C NMR
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Methyl 3-(benzo[d][1,3]dioxol-5-yI)-4-nitrobutanoate (8i) 'H NMR
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Methyl 3-(benzo[d][1,3]dioxol-5-yl)-4-nitrobutanoate (8i) 13C NMR

~ N n O o® O N o
-~ ~N < ()} [oe} w0 O < — < wn o ™~ o ™
o AN = S @~ N th - SN N "
~ < < (3] o~ o o o ()} o o o~ — <
— — ~— ~— — - — ~ O n < ™ o~ —
(0]
OMe
<O
0 NO,
8i
|
EtOAc
|
I T T T T T T T T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)



Ethyl 3-(furan-2-y|)-4-nitrobutanoate (8j) H NMR
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Ethyl 3-(furan-2-yl)-4-nitrobutanoate (8j) 13C NMR
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Ethyl 4-nitro-3-(thiophen-2-yl)butanoate (8k) 'H NMR
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4-nitro-3-phenylbutanal *H NMR
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(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6a) *H NMR
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(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6a) 3C NMR

Lzl

12761

1795

<

—0z.21

kv
e K T
7695
8321
5307
— 041
—ma

/-
<

[-2E+D8

F1E+D8

F1E+D8B

F1E+DB

F1E+08

F1E+08

FOE+O7

[-BE+D7

[-7E+D7

FGE+O7

FSE+O7

F4E+O7

F3E+O7

F2E+07

F1E+D7

-0

F=1E+07

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T T
100
1 {ppm})



4-nitro-3-(p-tolyl)butanal *H NMR
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4-nitro-3-(p-tolyN)butanal 13C NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-methylbenzene (6b) *H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-methylbenzene (6b) 33C NMR
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3-(4-methoxyphenyl)-4-nitrobutanal *H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-methoxybenzene (6¢)
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-methoxybenzene (6¢) 1:3C NMR
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3-(4-bromophenyl)-4-nitrobutanal *H NMR
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1-bromo-4-(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6d) H NMR
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1-bromo-4-(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6d) 3C NMR
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3-(2-fluorophenyl-4-nitrobutanal H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-fluorobenzene (6e) *H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-fluorobenzene (6e) ¥C NMR
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4-nitro-3-(4-nitrophenyl)butanal *H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-nitrobenzene (6f) *H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-4-nitrobenzene (6f) 13C NMR
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3-(2-methoxyphenyl)-4-nitrobutanal H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-2-methoxybenzene (66) 1H NMR
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1-(4,4-dimethoxy-1-nitrobutan-2-yl)-2-methoxybenzene (6g) 3C NMR
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3-(2-bromopheny-4-nitrobutanal *H NMR
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3-(2-bromopheny)-4-nitrobutanal 3C NMR
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1-bromo-2-(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6h) H NMR
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1-bromo-2-(4,4-dimethoxy-1-nitrobutan-2-yl)benzene (6h) 13C NMR
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3-(benzo[1,3]dioxol-5-y|)-4-nitrobutanal *H NMR
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5-(4,4-dimethoxy-1-nitrobutan-2-y)benzo[d][1,3]dioxole (6i) H NMR
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5-(4,4-dimethoxy-1-nitrobutan-2-yl)benzo[d][1,3]dioxole (6i) ¥C NMR
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2-(4,4-dimethoxy-1-nitrobutan-2-yDfuran (6j) *H NMR
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2-(4,4-dimethoxy-1-nitrobutan-2-yDfuran (6j) 13C NMR
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4-nitro-3-(thiophen-2-yDbutanal H NMR
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4-nitro-3-(thiophen-2-ybutanal 13C NMR
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2-(4,4-dimethoxy-1-nitrobutan-2-yDthiophene (6k) 3C NMR
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Ethyl (E)-2-((4-methoxyphenyl)imino)acetate (5) 'H NMR
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Ethyl 6,6-dimethoxy-2-((4-methoxyphenylamino)-3-nitro-4-phenylhexanoate (2a) *H NMR crude for dr calculation
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Ethyl 6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitro-4-phenylhexanoate (2a) *H NMR
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Ethyl 6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitro-4-phenylhexanoate (2a) ¥H NMR
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Ethyl 1-(4-methoxyphenyl)-3-nitro-4-phenylpiperidine-2-carboxylate (1a) *H NMR
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Ethyl 1-(4-methoxyphenyl)-3-nitro-4-phenylpiperidine-2-carboxylate (1a) ¥C NMR
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Ethyl 6,6-dimethoxy-2-((4-methoxyphenylamino)-3-nitro-4-(p-tolyl)hexanoate (2b) H NMR crude for dr calculation
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Ethyl 1-(4-methoxyphenyl)-3-nitro-4-(p-tolyl)piperidine-2-carboxylate (1b) *H NMR
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Ethyl 1-(4-methoxypheny-3-nitro-4-(p-tolyl)piperidine-2-carboxylate (1b) 3C NMR
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Ethyl 6,6-dimethoxy-4-(4-methoxyphenyl)-2-((4-methoxyphenyl)amino)-3-nitrohexanoate (2c) *H NMR crude for dr calculation

& HESEER HEETRA
'l“ “2_‘;1_1};1} T_w -5500
|’ 5000
OMe
\O /@/ | L

o HN | 4500

CO,Et |I
NO ' 4000

% 2 ﬁ |
3500
3000
2500
| | 2000
1500
i 1000
I v J 500

I _L I | _._J_LL_HWUJ (] L ) n

s T

o WS =1
=X=1=-X-] cui ] 500

10.0 9.5 9.0 8.5 8.0 15 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5



Ethyl 1,4-bis(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1c) *H NMR
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Ethyl 1,4-bis(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1c) 3C NMR
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Ethyl 4-(4-bromophenyl)-6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitrohexanoatehexanoate (2d) H NMR crude
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Ethyl 4-(4-bromophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1d) H NMR
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Ethyl 4-(4-bromophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1d) 13C NMR
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Ethyl 4-(4-fluorophenyl)-6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitrohexanoate (2e) *H NMR crude for dr
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Ethyl 4-(4-fluorophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1e) H NMR
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Ethyl 4-(4-fluorophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1e) 3C NMR
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Ethyl 6,6-dimethoxy-4-(2-methoxyphenyl)-2-((4-methoxyphenyl)amino)-3-nitrohexanoate (2g) H NMR crude for dr calculation
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Ethyl 4-(2-methoxyphenyD-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1g) *H NMR
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Ethyl 4-(2-methoxypheny-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1g) 13C NMR
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Ethyl 4-(2-bromophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1h) H NMR
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Ethyl 4-(2-bromophenyl)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1h) H NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-y])-6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitrohexanoate (2i) 'H NMR for dr
calculation
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Ethyl 4-(benzo[d][1,3]dioxol-5-yI)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1i) *H NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-yI)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1i) 13C NMR
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Ethyl 4-(furan-2-y1)-6,6-dimethoxy-2-((4-methoxyphenyl)amino)-3-nitrohexanoate (2j) *H NMR for dr calculation
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Ethyl 4-(furan-2-y1)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1j) *H NMR
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Ethyl 4-(furan-2-y1)-1-(4-methoxyphenyl)-3-nitropiperidine-2-carboxylate (1j) 3C NMR
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Ethyl 1-(4-methoxyphenyl)-3-nitro-4-(thiophen-2-yl)piperidine-2-carboxylate (2k) H
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Ethyl 1-(4-methoxypheny)-3-nitro-4-(thiophen-2-yl)piperidine-2-carboxylate (1k) H NMR
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Ethyl 1-(4-methoxyphenyl)-3-nitro-4-(thiophen-2-yl)piperidine-2-carboxylate (2k) 13C NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-yI)-3-nitropiperidine-2-carboxylate (9) Crude *H NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-y])-3-nitropiperidine-2-carboxylate (9) Crude 13C NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-y])-3-nitro-1-(2,2,2-trifluoroacetyl)piperidine-2-carboxylate (10) *H NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-y])-3-nitro-1-(2,2,2-trifluoroacetyl)piperidine-2-carboxylate (10) 13C NMR
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Ethyl 4-(benzo[d][1,3]dioxol-5-y])-3-nitro-1-(2,2,2-trifluoroacetyl)piperidine-2-carboxylate (10) 1°F NMR
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4-(benzo[d]]1,3]dioxol-5-y)-1-(4-methoxyphenyl)-3-nitropiperidin-2-yl)-methanol (11) 1H NMR
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4-(benzo[d][1,3]dioxol-5-yI)-1-(4-methoxyphenyl)-3-nitropiperidin-2-yl)-methanol (11) 1:3C NMR
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Ethyl-4-(benzo[d][1,3]diox0l-5-y])-3-(3-methoxy-3-oxopropyl)-1-(4-methoxy-phenyl)-3-nitropiperidine-2-carboxylate (12)
1H NMR
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Ethyl-4-(benzo[d][1,3]dioxol-5-y1)-3-(3-methoxy-3-oxopropyl)-1-(4-methoxy-phenyl)-3-nitropiperidine-2-carboxylate (12)

13C NMR
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