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1. General information

All the reagents were purchased from Sigma-Aldrich, TCI and used without further purification
unless otherwise mentioned. All the solvents were purchased from Merck or SD Fine and used
for the purification of products. Thin-layer chromatography (SiO2, TLC) was performed on
Merck TLC silica gel 60 Fas4 visualized by ultraviolet irradiation, KMnOs solution. Column
chromatography was performed on Merck silica gel 100-200 using standard flash
chromatographic methods. The NMR spectra were recorded on Bruker Advance I11 (500 MHz)
spectrometer and were referenced against the residual solvent peaks [CDCls: & 7.26 ppm (‘H
NMR) and 77.16 ppm (1*C{'H} NMR). Chemical shifts are reported in parts per million as
follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet, bs = broad singlet), coupling constant, and integration. Infrared spectra were
recorded on Perkin Elmer Spectrum Two FT-IR spectrometer. Selected absorption bands are

reported in wave numbers (cm™Y). The HRMS data for all the compounds was recorded (in

positive ion mode) with Waters Synapt-G2S ESI-Q-TOF Mass instrument. Chiral HPLC
analysis was performed on Agilent 1200 series using Daicel Chiralpak IC, IG and IA (Chiral
Technologies Eur., 25 cm x 4.6 mm [.D.) were used. Specific rotations were measured with a
Rudolph Polarimeter 341 at 589 nm and were reported as [a]p' (¢ in g per 100 mL, solvent, ee).
The compound 1a-1¢!, 1d°, 1e!, 1f2, 1g-1j', 11-1n!, 10°, 1p*1q° 1r%, and 1s’, 1t!%, were

prepared according to the literature procedure.

2. Experimental procedure for the synthesis of (E)-3-(3-(trifluoromethyl)phenyl)but-2-
enal (1k)
@)

1) Et /Fl)\/CN o)
© OEt |
(1.2 equiv) |
NaH (1.2 equiv), THF, rt, 3 h
2) DIBAL-H (1.2 equiv)
CF; CH,CI, -78 °Ct0-30°C, 3 h

85 % (for two steps)

Y

CF;
1k

To a solution of NaH (0.96 g, 24.0 mmol, 1.2 equiv, 60% assay) in anhydrous THF (30 mL),
diethyl (cyanomethyl)phosphonate (3.9 mL, 24.0 mmol, 1.2 equiv) was added dropwise at rt
and stirred for 10 min under argon atmosphere. Then, 1-(3-(trifluoromethyl)phenyl)ethan-1-
one (3.76 g, 20 mmol, 1.0 equiv) dissolved in anhydrous THF (30 mL) was added dropwise to
the reaction mixture at the same temperature and stirred for 3 h. After completion of the
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reaction (monitored by TLC), the crude reaction mixture was diluted with water (40 mL), and
extracted with CH>Cl> (3 x 40 mL). The organic layers were combined and dried over
anhydrous Na>SO4, concentrated over the rotary evaporator. The crude mass was diluted with
diethyl ether and passed through a short pad of silica gel. After the removal of solvent, the
crude product was used for the next step without further purification.

To a dry 100 ml round bottom flask under argon containing the crude product, was added dry
CH2Cl; (20 mL) and cooled to -78 °C. To this solution, DIBAL-H (13.7 mL, 24.0 mmol, 1.2
equiv, concentration 25% by weight in toluene) was added dropwise while maintaining -78 °C
temperature and then stirred for 3 h at -30 °C. After completion of the reaction (monitored by
TLC), the crude reaction mixture was diluted with EtOAc (100 mL), added to saturated sodium
potassium tartrate solution (100 mL), and stirred vigorously for 30 min. The organic layer was
separated, and the aqueous layer was again extracted with EtOAc (2 x 40 mL). The organic
phases were combined, dried over Na>xSOs, and concentrated under reduced pressure to get the
crude product 1k, which was further purified as a yellow liquid (3.64 g, 85% yield) from the
crude reaction mixture using flash column chromatography [Silica gel, hexane/EtOAc (90:10)].
Ry = 0.5 [hexane/EtOAc (90:10)]. 'TH NMR (500 MHz, CDCls) 6 10.19 (d, J = 7.5 Hz, 1H),
7.76 (s, 1H), 7.71 (d, J= 8 Hz, 1H), 7.66 (d, J= 8 Hz, 1H), 7.54 (t, /= 8 Hz, 1H), 6.38 (dd, J
=7.5,1.5 Hz, 1H), 2.59 (d, J= 1.0 Hz, 3H). BC{'H} NMR (126 MHz; CDCl3) § 191.0, 155.7,
141.6,131.4 (q, /> =32.7 Hz), 129.6, 129.5, 128.4, 126.6 (q, J° = 3.8 Hz), 123.9 (q, J' =272.2
Hz), 123.2 (q,° = 3.8 Hz), 16.5. ’F NMR (470 MHz, CDCI3) & -62.8. IR (neat) v 2865, 2757,
1663, 1612, 1497, 1439, 1338, 1311, 1245, 1164 cm’!. HRMS (ESI) m/z caled for Ci1H;oF30*
[M +H]" 215.0678, found 215.0686.

3. Reaction optimization for the synthesis of f-substituted y-nitroalcohol 4a

—0

) \Fod
Ar
N

o ArH
I 3 (20 mol %),
| + CH-NO solvent, rt
3 2
22 i) NaBH,, EtOH
-5-0°C,1h

1a

To a solution of bicyclic organocatalyst 3 (0.04 mmol, 0.2 equiv), in solvent (200 pL), (E)-3-
phenylbut-2-enal 1a (29 mg, 0.2 mmol, 1 equiv) and CH3NO; 2a (107 pL, 2.0 mmol, 10 equiv)
were added at rt and stirred under argon atmosphere for the time mention in table 1 (in
manuscript). After completion of the reaction (monitored by '"H NMR), to a cooled solution (-
5 °C) of NaBH4 (76 mg, 2.0 mmol, 10 equiv) in EtOH (1.6 mL), a solution of the reaction
mixture in EtOH (0.8 mL) was added dropwise. The reaction mixture was stirred at -5 °C for
15 min and at 0 °C for 1 h. Then, the reaction mass was quenched with pieces of ice, distilled
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the ethanol over the rota evaporator, and diluted with EtOAc (25 mL), washed with a saturated
aqueous solution of NaHCOs3 (20 mL). The aqueous layer was again extracted with EtOAc (4
x 25 mL). The organic phases were combined, washed with brine (15 mL), dried over Na>SOg,
and concentrated under reduced pressure to get the crude product 4a, which was further purified
by flash column chromatography.

4. Experimental procedure for the synthesis of f-substituted y-nitroalcohol 4

i) 9
o)
Ph
N
0 PhH OH
| 3a (20 mol %) )
| R2 IPA (1 M), rt R
+ “NO, . >
ii) NaBH,4, EtOH O-N 1
R™ "R 2 .5-0°C,1h “rR R
1 4

To a solution of bicyclic organocatalyst 3a (11 mg, 0.04 mmol, 0.2 equiv), in IPA (200 pL), 5-
substituted a,f-unsaturated aldehyde 1 (0.2 mmol, 1.0 equiv) and nitroalkane 2 (2.0 mmol, 10
equiv) were added at rt and stirred under argon atmosphere for the time mention in Scheme 2
(in manuscript). After completion of the reaction (monitored by 'H NMR), to a cooled solution
(-5 °C) of NaBH4 (76 mg, 2.0 mmol, 10 equiv) in EtOH (1.6 mL), a solution of the reaction
mixture in EtOH (0.8 mL) was added dropwise. The reaction mixture was stirred at -5 °C for
15 min and at 0 °C for 1 h. Then, the reaction mass was quenched with pieces of ice, distilled
the ethanol over the rota evaporator, and diluted with EtOAc (25 mL), washed with a saturated
aqueous solution of NaHCOs3 (20 mL). The aqueous layer was again extracted with EtOAc (4
x 25 mL). The organic phases were combined, washed with brine (15 mL), dried over Na>SOg,
and concentrated under reduced pressure to get the crude product 4, which was further purified
by flash column chromatography.

(R)-3-methyl-4-nitro-3-phenylbutan-1-ol (4a)

Following the experimental procedure, (E)-3-phenylbut-2-enal 1a (29 mg, 0.2 mmol, 1.0
equiv) and CH3NO; 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11 mg,
0.04 mmol, 0.2 equiv), were converted to the product 4a which was purified as a colourless
liquid (29 mg, 69% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.2 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210 nm), tr (major) = 8.2
min, tr (minor) = 9.7 min, 95% ee. [a]p?*’ = +24.6 (¢ = 0.2, CHCI; for 95% ee), lit.? [a]p?’ = -
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11.0 (¢ =0.5, CHCI; for 96% ee of the opposite enantiomer). 'H NMR (500 MHz, CDCls) &
7.39-7.33 (m, 4H), 7.30-7.26 (m, 1H), 4.68 (dd, J = 14.2, 11.0 Hz, 2H), 3.63-3.58 (m, 1H),
3.52-3.47 (m, 1H), 2.23-2.17 (m, 1H), 2.06-2.00 (m, 1H), 1.60 (s, 3H). BC{'H} NMR (126
MHz; CDCls) 6 142.0, 129.0, 127.5, 126.0, 86.1, 59.2,42.2, 41.5, 23.2. IR (neat) v 3393, 2956,
2929, 2858, 1596, 1547, 1498, 1454, 1382, 1373 ¢cm™'. NMR data of 4a match with that
reported in the literature.’

(R)-3-(4-methoxyphenyl)-3-methyl-4-nitrobutan-1-ol (4b)
OH

OMe
4b

Following the experimental procedure, (E)-3-(4-methoxyphenyl)but-2-enal 1b (35 mg, 0.2
mmol, 1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst
3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4b which was purified as a
colourless liquid (26 mg, 54% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (65:35)]. Ry= 0.2 [hexane/EtOAc (65:35)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm % 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210 nm),
tr (major) = 11.8 min, tgr (minor) = 14.3 min, 94% ee. [a]p?’ = +17.6 (¢ = 0.5, CHCI; for 94%
ee), lit.? [a]p?” = -32.0 (¢ =0.4, CHCI; for 95% ee of the opposite enantiomer). "TH NMR (500
MHz, CDCl3) & 7.26-7.24 (m, 2H), 6.90-6.88 (m, 2H), 4.63 (dd, J = 16.2, 11.0 Hz, 2H), 3.80
(s, 3H), 3.64-3.59 (m, 1H), 3.53-3.48 (m, 1H), 2.21-2.15 (m, 1H), 2.03-1.97 (m, 1H), 1.57 (s,
3H). BC{'H} NMR (126 MHz; CDCls) & 158.7, 133.8, 127.2, 114.3, 86.4, 59.2, 55.4, 42.2,
41.0,23.2. IR (neat) v 3388, 2956, 2924, 2841, 1613, 1544, 1507, 1461, 1374 cm™'. NMR data
of 4b match with that reported in the literature.’

(R)-3-methyl-4-nitro-3-(p-tolyl)butan-1-ol (4¢c)

Following the experimental procedure, (E)-3-(p-tolyl)but-2-enal 1¢ (32 mg, 0.2 mmol, 1.0
equiv) and CH3NO: 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11 mg,
0.04 mmol, 0.2 equiv), were converted to the product 4c which was purified as a colourless
liquid (26 mg, 60% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.4 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA =90:10, 1.0 mL/min, 210 nm), tr (major) = 20.0
min, tr (minor) = 24.3 min, 95% ee. [a]p?’ =+13.5 (c = 1.0, CHC]I; for 95% ee). 'TH NMR (500
MHz, CDCl3) § 7.22 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H), 4.65 (dd, J = 18.5, 11 Hz,
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2H), 3.63-3.58 (m, 1H), 3.53-3.48 (m, 1H), 2.363 (s, 3H), 2.22-2.16 (m, 1H), 2.04-1.98 (m,
1H), 1.57 (s, 3H). BC{IH} NMR (126 MHz; CDCl3) 5 138.9, 137.1, 129.7, 125.9, 86.2, 59.3,
42.2,41.2,23.2. 21.0. IR (neat) v 3364, 3026, 2929, 2862, 1543, 1374, 1053, 1023, 817, 769
cm'l. NMR data of 4¢ match with that reported in the literature. '’

(R)-3-(4-chlorophenyl)-3-methyl-4-nitrobutan-1-ol (4d)

Following the experimental procedure, (E)-3-(4-chlorophenyl)but-2-enal 1d (36 mg, 0.2 mmol,
1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11
mg, 0.04 mmol, 0.2 equiv), were converted to the product 4d which was purified as a colourless
liquid (23 mg, 48% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.2 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210 nm), tr (major) = 7.6
min, tr (minor) = 9.4 min, 93% ee. [a]p?’ = +15.0 (¢ = 1.0, CHCI; for 93% ee). 'H NMR (500
MHz, CDCl3) 6 7.49 (d, J= 8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 4.67 (dd, /= 18.0, 11.0 Hz,
2H), 3.65-3.60 (m, 1H), 3.52-3.47 (m, 1H), 2.16-2.11 (m, 1H), 2.04-1.98 (m, 1H), 1.58 (s, 3H).
BC{'H} NMR (126 MHz; CDCl3) § 141.2, 132.0, 127.9, 121.5, 85.7, 59.0, 42.2, 41.4, 23.1.
IR (neat) v 3375, 2952, 2925, 1656, 1542, 1487, 1433, 1401, 1378 cm™'. NMR data of 4d match
with that reported in the literature.'’

(R)-3-(4-fluorophenyl)-3-methyl-4-nitrobutan-1-ol (4e)
OH

Following the experimental procedure, (E)-3-(4-fluorophenyl)but-2-enal 1e (33 mg, 0.2 mmol,
1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11
mg, 0.04 mmol, 0.2 equiv), were converted to the product 4e which was purified as a colourless
liquid (27 mg, 61% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (65:35)]. Ry= 0.2 [hexane/EtOAc (65:35)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 0.5 mL/min, 210 nm), tr (major) = 13.7
min, tr (minor) = 16.2 min, 91% ee. [a]p?’ = +7.4 (¢ = 0.4, CHCI; for 91% ee). 'H NMR (500
MHz, CDCI3) 6 7.33-7.30 (m, 2H), 7.08-7.04 (m, 2H), 4.67 (dd, J = 12.5, 11.5 Hz, 2H), 3.66-
3.61 (m, 1H), 3.53-3.48 (m, 1H), 2.19-2.13 (m, 1H), 2.05-1.99 (m, 1H), 1.60 (s, 3H). 1*C{'H}
NMR (126 MHz; CDCl3) 8 161.9 (d, J' = 246.9 Hz), 137.8, 127.8 (d, J° = 8.8 Hz), 115.8 (d,
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J =214 Hz),86.1,59.1,42.3, 41.3, 23.3. F NMR (470 MHz, CDCl3) 5 -115.2. IR (neat) v
3440, 3066, 2957, 2921, 2857, 1706, 1611, 1552, 1492 cm’'. HRMS (ESI) m/z caled for
C11H14FNO3Na* [M + Na]* 250.0850, found 250.0829.

(R)-3-methyl-4-nitro-3-(4-nitrophenyl)butan-1-ol (4f)

NO,
4f

Following the experimental procedure, (E)-3-(4-nitrophenyl)but-2-enal 1f (38 mg, 0.2 mmol,
1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11
mg, 0.04 mmol, 0.2 equiv), were converted to the product 4f which was purified as a colourless
liquid (23 mg, 45% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (60:40)]. Ry= 0.2 [hexane /EtOAc (60:40)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210 nm), tr (major) = 11.3
min, tr (minor) = 14.4 min, 92% ee. [a]p*’ = +37.4 (¢ = 0.1, CHCI; for 92% ee), lit.? [a]p?’ =
-22.0 (¢ =0.1, CHCIs for 98% ee of the opposite enantiomer). 'H NMR (500 MHz, CDCl3) &
8.24 (t,J=2.0 Hz, 1H), 8.15 (dd, /= 8.0, 1.0 Hz, 1H), 7.71(dd, /= 8.0, 1.0 Hz, 1H), 7.56 (t,J
= 8.0 Hz), 4.85 (d, /= 11.5 Hz, 1H), 4.73 (d, J = 11.5 Hz), 3.70-3.66 (m, 1H), 3.55-3.50 (m,
1H), 2.18-2.12 (m, 1H), 2.10-2.05 (m, 1H), 1.67 (s, 3H). *C{'H} NMR (126 MHz; CDCl3) &
148.6, 144.8, 132.4, 129.9, 122.5, 121.4, 85.2, 58.8, 42.3, 41.9, 23.1. IR (neat) v 3376, 2953,
2921, 2854, 1761, 1596, 1542, 1515, 1345 cm™'. NMR data of 4f match with that reported in
the literature.’

(R)-3-methyl-4-nitro-3-(4-(trifluoromethyl)phenyl)butan-1-ol (4g)

Following the experimental procedure, (4:1, E/Z mixture) 3-(4-(trifluoromethyl)phenyl)but-2-
enal 1g (43 mg, 0.2 mmol, 1.0 equiv) and CH3NO; 2a (107 pL, 2.0 mmol, 10 equiv) in the
presence of the catalyst 3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4g
which was purified as a colourless liquid (36 mg, 65% yield) from the crude reaction mixture
using flash column chromatography [Silica gel, hexane/EtOAc (70:30)]. Ry = 0.1
[hexane/EtOAc (70:30)]. HPLC analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA
=90:10, 1.0 mL/min, 210 nm), tr (major) = 10.3 min, tg (minor) = 13.6 min, 92% ee. [a]p*’ =
+23.8 (¢ = 0.1, CHCI; for 92% ee). '"H NMR (500 MHz, CDCls) § 7.63 (d, J = 8.5 Hz, 2H),
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7.48 (d, J = 8.5 Hz, 2H), 4.78 (d, J = 11.5 Hz, 1H), 4.72 (d, J = 11.5 Hz, 1H), 3.68-3.63 (m,
1H), 3.53-3.48 (m, 1H), 2.19-2.14 (m, 1H), 2.09-2.03 (m, 1H), 1.64 (s, 3H). BC{'H} NMR
(126 MHz; CDCl;3) 6 146.4, 129.7 (q, J* = 32.8 Hz), 126.6, 125.9 (q, J° = 3.8 Hz), 124.1 (q, J!
= 273.4 Hz), 85.4, 59.0, 42.3, 41.8, 23.2. F NMR (470 MHz, CDCl;) & -62.6. IR (neat) v
3386, 2958, 2921, 2852, 1720, 1618, 1549, 1411, 1374 cm™'. HRMS (ESI) m/z calcd for
Ci2HisF3NO3* [M + H]" 278.0999, found 278.1017.

(R)-3-methyl-4-nitro-3-(3-methoxyphenyl)butan-1-ol (4h)

OMe

4h

Following the experimental procedure, (£)-3-(3-methoxyphenyl)but-2-enal 1h (35 mg, 0.2
mmol, 1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst
3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4h which was purified as a
colourless liquid (19 mg, 40% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (60:40)]. Ry= 0.2 [hexane/EtOAc (70:30)]. HPLC
analysis Daicel Chiralcel IG, 4.6 mm % 250 mm (hexane/IPA = 80:20, 1.0 mL/min, 210 nm),
tr (major) = 11.9 min, tr (minor) = 14.9 min, 94% ee. [a]p?’ = +18.5 (¢ = 1.0, CHCI; for 94%
ee). 'H NMR (500 MHz, CDCl3) 8 7.29 (t, J = 8.0 Hz, 1H), 6.93-6.91 (m, 1H), 6.87 (t,J=2.0
Hz, 1H), 6.82-6.80 (m, 1H), 4.66 (dd, J = 15.5, 11.0 Hz, 2H), 3.81 (s, 3H), 3.63-3.58 (m, 1H),
3.52-3.48 (m, 1H), 2.20-2.15 (m, 1H), 2.04-1.99 (m, 1H), 1.57 (s, 3H). BC{'H} NMR (126
MHz; CDCI) 6 160.0, 143.8, 130.0, 118.3, 113.1, 111.7, 86.0, 59.2, 55.4,42.2, 23.1. IR (neat)
v 3365, 2929, 2844, 1544, 1429, 1241, 1380, 1295, 1047, 769, 703 cm™'. HRMS (ESI) m/z
calcd for Ci2H17NOsNa* [M + Na]* 262.1050, found 262.1059.

(R)-3-methyl-4-nitro-3-(m-tolyl)butan-1-ol (4i)

Following the experimental procedure, (E)-3-(m-tolyl)but-2-enal 1i (32 mg, 0.2 mmol, 1.0
equiv) and CH3NO: 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11 mg,
0.04 mmol, 0.2 equiv), were converted to the product 4i which was purified as a colourless
liquid (23 mg, 51% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.4 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 90:10, 0.7 mL/min, 210 nm), tr (major) = 32.1
min, tg (minor) = 37.4 min, 95% ee. [a]p?’ =+13.0 (c = 1.0, CHCI; for 95% ee). 'TH NMR (500

S8



MHz, CDCls) & 7.27-7.24 (m, 1H), 7.14-7.08 (m, 3H,), 4.67 (dd, J = 24.0, 11.0 Hz, 2H), 3.62-
3.59 (m, 1H), 3.53-3.48 (m, 1H), 2.36 (s, 3H), 2.22-2.17 (m, 1H), 2.05-2.00 (m, 1H), 1.58 (s,
3H). BC{'H} NMR (126 MHz; CDCls) & 142.0, 138.6, 128.8, 128.2, 126.7, 123.1, 86.2, 59.3,
42.2,41.4,23.2,21.8. IR (neat) v 3377, 2923, 2862, 1543, 1374, 1211, 1059, 1029, 769, 702
cm'. HRMS (ESI) m/z caled for C1oHsNOs* [M + H]* 224.1281, found 224.1288.

(R)-3-methyl-4-nitro-3-(3-nitrophenyl)butan-1-ol (4j)

4j

Following the experimental procedure, (E)-3-(3-nitrophenyl)but-2-enal 1j (38 mg, 0.2 mmol,
1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11
mg, 0.04 mmol, 0.2 equiv), were converted to the product 4j which was purified as a colourless
liquid (20 mg, 40% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (60:40)]. Ry= 0.3 [hexane/EtOAc (60:40)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210 nm), tr (major) = 13.9
min, tr (minor) = 19.4 min, 91% ee. [a]p?’ = +8.2 (¢ = 0.3, CHCI; for 91% ee). 'TH NMR (500
MHz, CDCl3) & 8.24 (t, J =2 Hz, 1H), 8.17-8.15 (m, 1H), 7.72-7.70 (m, 1H), 7.57 (t,J = 8.0
Hz, 1H), 4.85 (d,J=12.0 Hz, 1H), 4.74 (d, J=11.5 Hz, 1H), 3.72-3.67 (m, 1H), 3.56-3.52 (m,
1H), 2.19-2.13 (m, 1H), 2.11-2.04 (m, 1H), 1.68 (s, 3H). *C{'H} NMR (126 MHz; CDCl3) &
148.7, 144.9, 132.4, 129.9, 122.5, 121.4, 85.2, 58.9, 42.3, 41.9, 23.2. IR (neat) v 3386, 2955,
2919, 2855, 1723, 1549, 1531, 1467, 1343 cm™'. HRMS (ESI) m/z caled for C11HisN2Os* [M
+ H]* 255.0975, found 255.0982.

(R)-3-methyl-4-nitro-3-(3-(trifluoromethyl)phenyl)butan-1-ol (4k)

Following the experimental procedure, (E£)-3-(3-(trifluoromethyl)phenyl)but-2-enal 1k (43 mg,
0.2 mmol, 1 equiv) and CH3NO; 2a (107 pL, 2 mmol, 10 equiv) in the presence of the catalyst
3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4k which was purified as a
colourless liquid (28 mg, 50% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (70:30)]. Rr= 0.4 [hexane/EtOAc (70:30)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm % 250 mm (hexane/IPA = 90:10, 0.5 mL/min, 210 nm),
tr (major) = 20.6 min, tgr (minor) = 24.6 min, 91% ee. [a]p*2 = +13.7 (¢ = 1.0, CHCIs for 91%
ee). 'H NMR (500 MHz, CDCls) § 7.58-7.49 (m, 4H), 4.74 (dd, J=27.0, 11.5 Hz, 2H), 3.67-
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3.62 (m, 1H), 3.52-3.47 (m, 1H), 2.19-2.14 (m, 1H), 2.09-2.03 (m, 1H), 1.64 (s, 3H). *C{'H}
NMR (126 MHz; CDCl3) § 143.5, 131.3 (q, 2 = 32.2 Hz), 129.6, 129.4, 124.3 (q, J* = 3.7 Hz),
124.1 (q, J' = 273.1 Hz), 122.9 (q, /* = 3.7 Hz), 85.5, 59.0, 42.2, 41.7, 23.2. 19F NMR (470
MHz, CDCls) & -62.6. IR (neat) v 3395, 2929, 2856, 1556, 1332, 1162, 1126, 1078, 805, 757,
702 e, HRMS (ESI) m/z caled for C1oH sFsNOs* [M + H]* 278.0999, found 278.1021.

(R)-3-([1,1'-biphenyl]-4-yl)-3-methyl-4-nitrobutan-1-ol (41)

Following the experimental procedure, (E)-3-([1,1'-biphenyl]-4-yl)but-2-enal 11 (44 mg, 0.2
mmol, 1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst
3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 41 which was purified as a
yellow liquid (29 mg, 50% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (70:30)]. Ry= 0.2 [hexane/EtOAc (70:30)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm % 250 mm (hexane/IPA = 85:15, 1.0 mL/min, 210 nm),
tr (major) = 16.1 min, tg (minor) = 19.1 min, 93% ee. [a]p?’ = +6.6 (¢ = 0.4, CHCl; for 93%
ee). 'TH NMR (500 MHz, CDCl3) 8 7.61-7.58 (m, 4H), 7.46-7.36 (m, 5H), 4.73 (dd, J = 13.0,
11.0 Hz, 2H), 3.69-3.64 (m, 1H), 3.58-3.55 (m, 1H), 2.27-2.21 (m, 1H), 2.10-2.05 (m, 1H),
1.64 (s, 3H). BC{'H} NMR (126 MHz; CDCl;3) § 141.0, 140.4, 140.2, 129.0, 127.63, 127.60,
127.2, 126.5, 86.0, 59.3, 42.2, 41.4, 23.3. IR (neat) v 3384, 2968, 2929, 2655, 1711, 1542,
1485, 1377, 1329 cm™'. HRMS (ESI) m/z caled for C17H;9NOsNa*™ [M + Na]* 308.1257, found
308.1261.

(R)-3-methyl-3-(naphthalen-2-yl)-4-nitrobutan-1-ol (4m)

Following the experimental procedure, (E)-3-(naphthalen-2-yl)but-2-enal 1m (39 mg, 0.2
mmol, 1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst
3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4m which was purified as a
colourless liquid (27 mg, 52% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (70:30)]. Ry= 0.2 [hexane/EtOAc (70:30)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hex/IPA = 85:15, 1.0 mL/min, 210 nm), tr
(major) = 22.5 min, tr (minor) = 25.8 min, 94% ee. [a]p?’ = +25.1 (¢ = 0.3, CHCI; for 94%
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ee). '"H NMR (500 MHz, CDCls) & 7.87-7.81 (m, 3H), 7.74 (d, J= 2.0 Hz, 1H), 7.51-7.48 (m,
3H), 4.86-4.72 (m, 2H), 3.65-3.60 (m, 1H), 3.52-3.47 (m, 1H), 2.33-2.27 (m, 1H), 2.14-2.08
(m, 1H), 1.71 (s, 3H). BC{'H} NMR (126 MHz; CDCl3) 6 139.3, 133.4, 132.4, 128.8, 128.3,
127.6, 126.6, 126.5, 125.3, 123.8, 86.0, 59.2, 42.0, 41.7, 23.2. IR (neat) v 3353, 3054, 2966,
2926, 2855, 1601, 1548, 1464, 1376 cm™'. NMR data of 4m match with that reported in the
literature.'”

(8)-3-methyl-4-nitro-3-(thiophen-2-yl)butan-1-ol (4n)
OH

Following the experimental procedure, (E)-3-(thiophen-2-yl)but-2-enal 1n (30 mg, 0.2 mmol,
1.0 equiv) and CH3NO> 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11
mg, 0.04 mmol, 0.2 equiv), were converted to the product 4n which was purified as a colourless
liquid (20 mg, 47% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.4 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 90:10, 1.0 mL/min, 210 nm), tr (major) = 23.1
min, tg (minor) = 28.3 min, 95% ee. [a]p** = +24.3 (¢ = 0.5, CHCI; for 95% ee). "H NMR (500
MHz, CDCl3) 6 7.26-7.25 (m, 1H), 6.98 (dd, J = 5.0, 3.5 Hz, 1H), 6.92 (dd, J= 3.5, 1.0 Hz,
1H), 4.69 (dd, J = 29.5, 11.0 Hz, 1H), 3.75-3.64 (m, 2H), 2.20-2.09 (m, 2H), 1.64 (s, 3H).
BC{!H} NMR (126 MHz; CDCI3) & 147.6, 127.2, 124.7, 124.5, 86.2, 59.2, 43.0, 41.0, 24.9.
IR (neat) v 3359, 2923, 2856, 1550, 1465, 1435, 1380, 1241, 1217, 1053, 763, 703 cm.
HRMS (ESI) m/z calcd for CoH13NO3SNa* [M + Na]* 238.0514, found 238.0517.

(R)-3-(nitromethyl)-3-phenylpentan-1-ol (40)

Following the experimental procedure, (E)-3-phenylpent-2-enal 10 (32 mg, 0.2 mmol, 1.0
equiv) and CH3NO: 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11 mg,
0.04 mmol, 0.2 equiv), were converted to the product 40 which was purified as a colourless
liquid (18 mg, 40% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.4 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel 1A, 4.6 mm x 250 mm (hexane/IPA =90:10, 0.7 mL/min, 210 nm), tr (major) = 19.5
min, tg (minor) = 21.7 min, 88% ee. [a]p?’ = +25.1 (¢ = 0.5, CHCI; for 88% ee). '"H NMR (500
MHz, CDCI3) 6 7.39-7.36 (m, 2H), 7.29-7.23 (m, 3H), 4.91 (dd, J = 28.0, 11.0 Hz, 2H), 3.65-
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3.60 (m, 2H), 2.14 (t, J = 7.0 Hz, 2H), 1.97-1.92 (m, 1H), 1.87-1.82 (m, 1H), 0.81 (t, J = 7.5
Hz, 3H). BC{'H} NMR (126 MHz; CDCl3) 8 141.3, 129.0, 127.2, 126.1,81.1, 59.2, 44.8, 38.7,
29.7,7.9. IR (neat) v 3364, 2921, 2857, 1547, 1454, 1376, 1028, 758, 699 cm™'. NMR data of
4o match with that reported in the literature.'°

(S)-1-benzyl-3-(2-hydroxyethyl)-3-(nitromethyl)indolin-2-one (4p)

Following the experimental procedure, (Z)-2-(1-benzyl-2-oxoindolin-3-ylidene)acetaldehyde
1p (53 mg, 0.2 mmol, 1 equiv) and CH3NO> 2a (107 puL, 2 mmol, 10 equiv) in the presence of
the catalyst 3¢ (22 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4p which was
purified as a colourless liquid (33 mg, 51% yield) from the crude reaction mixture using flash
column chromatography [Silica gel, hexane/EtOAc (50:50)]. Ry= 0.2 [hexane/EtOAc (50:50)].
HPLC analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 75:25, 1.0 mL/min, 210
nm), tr (major) = 10.7 min, tg (minor) = 19.2 min, 87% ee. [a]p?’ = -48.0 (¢ = 0.3, CHCI; for
87% ee), lit.® [a]p2¢ =+28.7 (¢ = 1.6, CHCl; for 94% ee of the opposite enantiomer). "H NMR
(500 MHz, CDCl3) 6 7.38-7.31 (m, 4H), 7.29-7.19 (m, 4H), 7.07-7.04 (m, 1H), 6.76 (d, /= 8.0
Hz, 1H), 5.08 (d, J = 13.5 Hz, 1H), 5.01-4.94 (m, 3H), 3.60 (t, /= 6.0 Hz, 1H), 2.17-2.12 (m,
1H), 2.09-2.03 (m, 1H). BC{'H} NMR (126 MHz; CDCl3) § 177.4, 143.4, 135.5, 129.6, 129.0,
127.9, 127.5, 127.3, 123.2, 110.2, 78.8, 58.4, 50.1, 44.6, 38.2. IR (neat) v 3370, 2958, 2926,
2848, 1604, 1549, 1517, 1462, 1375 cm™'. NMR data of 4p match with that reported in the
literature.®

(8)-3,7-dimethyl-3-(nitromethyl)oct-6-en-1-o0l (4q)

Following the experimental procedure, (1:1, E/Z mixture) citral 1q (30 mg, 0.2 mmol, 1.0
equiv) and CH3NO: 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the catalyst 3a (11 mg,
0.04 mmol, 0.2 equiv), were converted to the product 4q which was purified as a colourless
liquid (26 mg, 60% yield) from the crude reaction mixture using flash column chromatography
[Silica gel, hexane/EtOAc (70:30)]. Ry= 0.45 [hexane/EtOAc (70:30)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 90:10, 0.7 mL/min, 210 nm), tr (major) = 19.7
min, tr (minor) = 22.4 min, 58% ee. [a]p** = -3.6 (¢ = 1.0, CHCI; for 58% ee), lit.° [a]p?’ =
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+7.0 (¢ =0.5, CHCIs for 90% ee of the opposite enantiomer). "H NMR (500 MHz, CDCls) &
5.07-5.05 (m, 1H), 4.41 (dd, J = 20.5, 10.5 Hz, 2H,), 3.79 (t, J = 6.5 Hz, 2H), 2.02-1.97 (m,
2H), 1.72-1.64 (m, 5H), 1.60 (s, 3H), 1.41-1.38 (m, 2H), 1.10 (s, 3H). BC{'H} NMR (126
MHz; CDCl3) 6132.4, 123.5, 83.9, 59.0, 39.5, 38.0, 37.5, 25.8, 23.2, 22.2, 17.7. IR (neat) v
3395, 2971, 2917, 2856, 1453, 1550, 1380, 1029, 769 cm'!. NMR data of 4q match with that
reported in the literature.’

(R)-3-cyclopropyl-3-methyl-4-nitrobutan-1-ol (4r)

4r

Following the experimental procedure, (3:1, E/Z mixture) 3-cyclopropylbut-2-enal 1r (22 mg,
0.2 mmol, 1.0 equiv) and CH3NO; 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the
catalyst 3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4r which was purified
as a colourless liquid (17 mg, 49% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (70:30)]. Ry= 0.25 [hexane/EtOAc (70:30)]. [a]p?’
=-3.4 (¢ = 0.5, CHCI; for 68% ee). 'H NMR (500 MHz, CDCI3) & 4.49-4.40 (m, 2H), 3.92-
3.88 (m, 1H), 3.85-3.81 (m, 1H), 1.73 (t,J= 6.5 Hz, 2H), 0.87-0.84 (m, 1H), 0.78 (s, 3H), 0.44-
0.42 (m, 2H), 0.29-0.27 (m, 2H). BC{'H} NMR (126 MHz; CDCIl3)  85.5, 59.2, 41.1, 36.8,
18.2,18.1,0.44, 0.35. IR (neat) v 3564, 3371, 3086, 3008, 2929, 2862, 1544, 1465, 1380, 1217,
1047, 1023, 751 cm™'. HRMS (ESI) m/z calcd for CsHsNOsNa* [M + Na]" 196.0944, found
196.0945.

(R)-3-cyclohexyl-3-methyl-4-nitrobutan-1-ol (4s)

Following the experimental procedure, (5:1, E/Z mixture) 3-cyclohexylbut-2-enal 1s (30 mg,
0.2 mmol, 1.0 equiv) and CH3NO; 2a (107 pL, 2.0 mmol, 10 equiv) in the presence of the
catalyst 3a (11 mg, 0.04 mmol, 0.2 equiv), were converted to the product 4s which was purified
as a colourless liquid (26 mg, 61% yield) from the crude reaction mixture using flash column
chromatography [Silica gel, hexane/EtOAc (75:25)]. Rs= 0.5 [hexane/EtOAc (70:30)]. [a]p?®
= +8.9 (¢ = 0.25, CHClI; for 83% ee). 'TH NMR (500 MHz, CDCI3) § 4.47 (dd, J = 22.0, 1.0
Hz, 2H), 3.81-3.74 (m, 2H), 1.82-1.76 (m, 3H), 1.73-1.67 (m, 4H), 1.36-1.30 (m, 1H), 1.27-
1.17 (m, 2H), 1.15-1.09 (m, 1H), 1.05 (s, 3H), 1.03-1.00 (m, 2H). BC{'H} NMR (126 MHz;
CDCh) 6 82.9, 59.1, 43.7, 40.0, 37.6, 27.1, 26.94, 26.93, 26.5, 20.8. IR (neat) v 3383, 3080,
2923, 1550, 1459, 1374, 1211, 1023, 763 cm™. HRMS (ESI) m/z calcd for C11H21NOsNa* [M
+ Na]"238.1414, found 238.1427.
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5. Experimental procedure for the synthesis of ethyl (5)-2-methyl-2-(nitromethyl)-4-
oxobutanoate (5t)
—0

0]
Ph O

0]
| Ph H H)j\
3a (20 mol %) e
| + CH3NO, > OoN CO,Et
CO,Et

EtOH (1 M), t, 18 h,
2a 62 % St

1t

To a solution of bicyclic organocatalyst 3a (11 mg, 0.04 mmol, 0.2 equiv), in EtOH (200 pL),
[-substituted o, f-unsaturated aldehyde 1t (28 mg, 0.2 mmol, 1.0 equiv) and CH3NO> 2a (107
pL, 2.0 mmol, 10 equiv) were added at rt and stirred under argon atmosphere for 18 h. After
completion of the reaction (monitored by 'H NMR), the ethanol was removed under reduced
pressure to get the crude product St, which was further purified as a yellow liquid (25 mg, 62%
yield) using flash column chromatography [Silica gel, hexane/EtOAc (85:15)]. Ry = 0.5
[hexane/EtOAc (80:20)]. [a]p?® = -6.2 (¢ = 1.0, CHCl; for 93% ee). lit.? [a]p?? =+1.8 (¢ =1.0,
CHCI; for 91% ee of the opposite enantiomer). 'H NMR (400 MHz, CDCls) 8 9.72 (s, 1H),
4.80 (dd, J = 28.0, 28.0 Hz, 2H), 4.20 (q, J = 8.0 Hz, 2H), 2.96 (s, 2H), 1.38 (s, 3H), 1.25 (t,J
= 8.0 Hz, 3H). BC{'H} NMR (100 MHz, CDCls3) § 198.7, 172.7, 79.6, 62.2, 47.9, 43.3, 21.9,
14.0. IR (neat) v 2976, 2926, 2849, 1724, 1554, 1465, 1380, 1281, 1224, 1129, 1023, 860 cm"
. NMR data of 5t match with that reported in the literature.

6. Experimental procedure for the synthesis of (3R)-3-methyl-4-nitro-3-phenylhexan-1-ol

(4u)
Vig
Ph
N OH

0 Ph H
I 3a (10 mol %)
| . /\/N02 neat, rt, 30 h

i) NaBH,4, EtOH
2b -5-0°C,1h

|
O
N
Z

4u
1a

To a solution of bicyclic organocatalyst 3a (11 mg, 0.02 mmol, 0.1 equiv), S-substituted a, -
unsaturated aldehyde 1a (29 mg, 0.2 mmol, 1.0 equiv) and nitropropane 2b (178 pL, 2.0 mmol,
10 equiv) were added at rt and stirred under argon atmosphere for 30 h. After completion of
the reaction (monitored by '"H NMR), to a cooled solution (-5 °C) of NaBH4 (76 mg, 2.0 mmol,
10 equiv) in EtOH (1.6 mL), a solution of the reaction mixture in EtOH (0.8 mL) was added
dropwise. The reaction mixture was stirred at -5 °C for 15 min and 1 h at 0 °C. Then, the
reaction mass was quenched with pieces of ice, distilled the ethanol over the rota evaporator,
and diluted with EtOAc (25 mL), washed with a saturated aqueous solution of NaHCO; (20
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mL). The aqueous layer was again extracted with EtOAc (4 x 25 mL). The organic phases were
combined, washed with brine (15 mL), dried over Na>xSOs, and concentrated under reduced
pressure to get the crude product 4u, which was purified as a yellow liquid (14 mg, 29% yield,
1.4:1 inseparable mixture of diastereomers) from the crude reaction mixture using flash column
chromatography. Ry= 0.3 [hexane/EtOAc (70:30)].

Major diastereomer: HPLC analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA =
90:10, 1.0 mL/min, 210 nm), tr (major) = 11.3 min, tr (minor) = 15.2 min, 83% ee, trp (mMajor)
= 17.0 min, tgs (minor) = 65.2 min, 83% ee. '"H NMR (400 MHz, CDCls) &: 7.32-7.17 (m, 5H),
4.48 (dd,J=12.0,4.0 Hz, 1H), 3.51-3.44 (m, 1H), 3.38-3.31 (m, 1H), 2.20-1.13 (m, 1H), 2.00-
1.85 (m, 2H), 1.73-1.63 (m, 2H), 1.46 (s, 3H), 0.82 (t, J = 7.4 Hz, 3H). 3C{'H} NMR (100
MHz; CDCl3) o: 141.4, 128.6, 127.3, 126.8, 100.6, 59.0, 43.6, 39.3, 22.0, 20.5, 11.1.

Minor diastereomer: HPLC analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA =
90:10, 1.0 mL/min, 210 nm), tr (major) = 17.0 min, tr (minor) = 65.2 min, 83% ee. 'H NMR
(400 MHz, CDCl3) &: 7.32-7.17 (m, 5H), 4.60 (dd, J = 12.0, 2.3 Hz, 1H), 3.38-3.32 (m, 1H),
3.21-3.15 (m, 1H), 2.32-2.25 (m, 1H), 2.02-1.85 (m, 1H), 1.73-1.63 (m, 1H), 1.43 (s, 3H), 1.23-
1.13 (m, 2H), 0.71 (t, J = 8.0 Hz, 3H). BC{'H} NMR (100 MHz; CDCls) &: 141.8, 129.0,
127.3, 126.6, 100.4, 59.0, 43.5,42.1, 21.6, 17.9, 11.0.

IR (neat) v 3340, 3058, 3027, 2925, 1648, 1601, 1542, 1495, 1444, 1366, 1025, 1010, 758, 696
cml. HRMS (ESI) m/z caled for C13H20NO3* [M + H]" 238.1438, found 238.1440.

7. Experimental procedure for the synthesis of carbamate 6
Cl
2T
OH NCO O)k N
H
Cl

oN" /
2 R NEts, dry CH,Cl, O2N R

rt, 24 h
4 6

To a solution of the 4 (0.10 mmol, 1.0 equiv), NEt3 (14 pL, 0.10 mmol, 1.0 equiv) in dry
CH>ClI> (0.50 mL) was added 4-chlorophenyl isocyanate (17.0 mg, 0.11 mmol, 1.1 equiv) at rt
and stirred for 24 h at the same temperature. After completion of the reaction, monitored by
crude '"H NMR, the crude reaction mass was quenched with brine (30 mL) and extracted with
CHCl> (3 x 30 mL). The organic layer was dried over anhydrous Na>SOs, and concentrated
under reduced pressure to get the crude product 6, which was further purified by flash column
chromatography.

(R)-3-cyclopropyl-3-methyl-4-nitrobutyl (4-chlorophenyl)carbamate (6r)
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6r

Following the experimental procedure, 4r (17 mg, 0.10 mmol, 1.0 equiv), was converted to
product 6r which was purified as a clear liquid (28 mg, 85% yield) using flash column
chromatography [Silica gel, hexane/EtOAc (80:20)]. Ry= 0.4 [hexane/EtOAc (80:20)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm % 250 mm (hexane/IPA = 90:10, 1.0 mL/min, 210 nm),
tr (minor) = 15.9 min, tr (major) = 17.6 min 68% ee. [a]p?* = +6.5 (¢ = 0.5, CHCI; for 68%
ee). 'H NMR (500 MHz, CDCl3) & 7.32-7.30 (m, 2H), 7.27-7.24 (m, 2H), 6.60 (bs, 1H), 4.41-
4.27 (m, 4H), 1.89-1.85 (m, 2H), 0.86-0.82 (m, 1H), 0.79 (s, 3H), 0.49-0.40 (m, 2H), 0.35-0.30
(m, 1H), 0.28-0.23 (m, 1H). BC{'H} NMR (126 MHz, CDCl3) & 153.3, 136.4, 129.2, 128.8,
120.0, 61.8,37.7,36.7,17.9, 17.8, 0.79, 0.24. IR (neat) v 3322, 2965, 2917, 1707, 1598, 1543,
1308, 1229, 1096, 824, 775 cm’'. HRMS (ESI) m/z caled for CisHi9CIN2OsNa® [M + Na]*
349.0926; found 349.0933.

(R)-3-cyclohexyl-3-methyl-4-nitrobutyl (4-chlorophenyl)carbamate (6s)

Following the experimental procedure, 4s (21 mg, 0.10 mmol, 1.0 equiv), was converted to
product 6s which was purified as a clear liquid (33 mg, 90% yield) using flash column
chromatography [Silica gel, hexane/EtOAc (80:20)]. Ry= 0.5 [hexane/EtOAc (80:20)]. HPLC
analysis Daicel Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 90:10, 0.7 mL/min, 210 nm),
tr (major) = 27.6 min, tg (minor) = 30.2 min, 83% ee. [a]p*} = -5.8 (¢ = 1.0, CHCI; for 83%
ee). 'TH NMR (500 MHz, CDCl3) § 7.27-7.25 (m, 2H), 7.20-7.18 (m, 2H), 6.58 (bs, 1H), 4.31
(s,2H), 4.23-4.13 (m, 2H), 1.82-1.72 (m, 5H), 1.67-1.60 (m, 2H), 1.30-1.25 (m, 1H), 1.20-1.12
(m, 2H), 1.08-1.05 (m, 1H) 1.02 (s, 3H), 0.98-0.9 (m, 2H). ¥C{'H} NMR (126 MHz, CDCls)
0 153.3,136.4,129.2, 128.7, 120.0, 82.5, 61.6, 43.9, 39.8, 34.0, 27.1, 27.0, 26.90, 26.89, 26.4,
20.8. IR (neat) v 3328, 2929, 2856, 1707, 1604, 1556, 1223, 1090, 775 cm™!. HRMS (ESI) m/z
calcd for CigH2sCIN2OsNa* [M + Na]"391.1395, found 391.1387.

8. Experimental procedure for the synthesis of diethyl (S,E)-5-methyl-5-
(nitromethyl)hex-2-enedioate (7t)
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0 EtO,C

H ﬁ Ph3PCHCO,Et
ON CO,Et o,N""/

Toluene, rt, 2 h,
5t 85 % Tt

CO,Et

To a solution of the 5t (20 mg, 0.10 mmol, 1.0 equiv) in dry toluene,
ethyl(triphenylphosphoranylidene)acetate (52 mg, 0.15 mmol, 1.5 equiv) was added at rt and
stirred for 2 h at the same temperature. After completion of the reaction, monitored by crude
"H NMR, the toluene was removed under reduced pressure to get the crude product 7t, which
was further purified as a clear liquid (23 mg, 85% yield) using flash column chromatography
[Silica gel, hexane/EtOAc (90:10)]. Ry= 0.5 [hexane/EtOAc (85:15)]. HPLC analysis Daicel
Chiralcel IC, 4.6 mm x 250 mm (hexane/IPA = 90:10, 1 mL/min, 230 nm), tr (major) = 18.3
min, tr (minor) = 28.1 min, 93 % ee. [a]p*! =-8.5 (¢ = 1.0, CHCI; for 93% ee). '"H NMR (400
MHz, CDCI3) 6 6.80 (q, J = 8.0 Hz, 1H), 5.89 (d, /= 16.0 Hz, 1H), 4.63 (d, J = 16.0 Hz, 1H),
4.50 (d,J=12.0 Hz, 1H), 4.24-4.14 (m, 4H), 2.62-2.48 (m, 2H), 1.31 (s, 3H), 1.26 (t, /= 8 Hz,
6H). BC{'H} NMR (100 MHz, CDCI3) & 172.7, 165.7, 141.0, 126.4, 80.2, 62.0, 60.6, 45.6,
38.4,20.4,14.3, 14.1. IR (neat) v 2994, 2961, 2929, 2857, 1722, 1658, 1557, 1464, 1376, 1274,
1218, 1189, 1133, 1028, 988, 895, 863, 774 cm™'. HRMS (ESI) m/z calcd for C1oHi9NOgNa*
[M + Na]"296.1105, found 296.1108.

9. Experimental procedure for the scale-up synthesis of alcohol 4a

) 9
O
Ph

Ph N

| 3a (20 mol %)
IPA (1 M), rt, 30 h
| + CH3NO, — >
i) NaBH,4, EtOH
2a 50°C,1h

1a 4a
0.75 g, 5.1 mmol 0.71 g, 66% yield

95% ee
To a solution of bicyclic organocatalyst 3a (290 mg, 1.03 mmol, 0.2 equiv), in [PA (5.13 mL),
(E)-3-phenylbut-2-enal 1a (0.75 g, 5.13 mmol, 1.0 equiv) and CH3NO; 2a (2.75 mL, 51.3
mmol, 10 equiv) were added at rt and stirred under argon atmosphere for 30 h. After completion
of the reaction (monitored by 'H NMR), to a cooled solution (-5 °C) of NaBH4 (1.95 g, 51.3
mmol, 10 equiv) in EtOH (40 mL), a solution of the reaction mixture in EtOH (20 mL) was
added, dropwise. The reaction was stirred at -5 °C for 15 min and at 0 °C for 1 h. Then, the

reaction mass was quenched with pieces of ice, distilled the ethanol over the rota evaporator,
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washed with a saturated aqueous solution of NaHCO3 (20 mL) and extracted with EtOAc (4 x
50 mL). The organic phases were combined, washed with brine (50 mL), dried over Na;SOs,
and concentrated under reduced pressure to get the crude product 4a, which was further purified
as a clear liquid (0.71 g, 66% yield with 95% ee) using silica gel column chromatography
[Silica gel, hexane/EtOAc (70:30)].

10. Experimental procedure for the synthesis of methsuximide 9a

i) o/\ Q

Ph
Ph N
3a (20 mol %) . o]
. NaNO,, AcOH,
? NO,Me 2a (10 equiv) i) DM802 509C 2 h

IPA'(1 M), rt, 36 h HO ’ 2N L N

- - , i) MeNH,.H,0

| ii) NaClO,, NaH,PO, ON toluene. 1afiux 12 h Y @

2-methyl-2-butene
t-BuOH/water, rt, 12 h

1a 56% (for two steps)

38% (for two steps)
9a
methsuximide
(an anticonvulsant drug)

To a solution of bicyclic organocatalyst 3a (20 mg, 0.07 mmol, 0.2 equiv), in IPA (360 pL),
(E)-3-phenylbut-2-enal 1a (53 mg, 0.36 mmol, 1.0 equiv) and CH3NO, 2a (193 pL, 3.6 mmol,
10 equiv) were added at rt and stirred under argon atmosphere for 36 h. After the reaction was
completed (monitored by '"H NMR), the reaction mass was diluted with water and extracted
with EtOAc (4 x 25 mL). The organic phases were combined, washed with brine (15 mL),
dried over Na;SO4, and concentrated under reduced pressure to get the crude aldehyde, which
was directly used for the next step without further purification.

To a solution of the above crude aldehyde in -BuOH (1.8 mL) and water (0.6 mL) were added
NaClO; (65 mg, 0.72 mmol, 2.0 equiv), NaH2PO4.2H>0 (168 mg, 1.08 mmol, 3.0 equiv), and
2-methyl-2-butene (114 pL, 1.08 mmol, 3.0 equiv) and stirred for 12 h at rt. After the reaction
was completed (monitored by 'H NMR), the reaction mass was diluted with EtOAc (20 mL)
and extracted with a saturated aqueous solution of NaHCO3 (4 x 3 mL). The aqueous layer was
then acidified (up to 1-2 pH value) with 20% aqueous HCI solution, and the product was later
extracted with EtOAc (4 x 25 mL). The organic phases were combined, washed with brine (15
mL), dried over Na;SOs, and concentrated under reduced pressure to get product 8a as a clear
liquid (45 mg, 56% yield for two steps). [a]p?® = +28.4 (¢ = 1.0, CHCl3). '"H NMR (500 MHz,
CDCl3) 6 7.38-7.35 (m, 2H), 7.32-7.26 (m, 3H), 4.88 (dd, J=26.0, 11.5 Hz, 2H), 3.01 (dd, J =
37.5, 16.5 Hz, 2H), 1.64 (s, 3H). BC{!H} NMR (126 MHz, CDCl3) § 176.2, 141.7, 129.0,
127.7, 125.6, 83.8, 42.6, 40.7, 24.2. IR (neat) v 3483, 3176, 2975, 2922, 2853, 1783, 1703,
1550, 1449, 1221, 1068, 988 cm™!. NMR data of 8a match with that reported in the literature. '’
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To a solution of 8a (42 mg, 0.19 mmol, 1.0 equiv) in DMSO (0.8 mL) was added AcOH (109
uL, 1.9 mmol, 10.0 equiv) and NaNO2 (39 mg, 0.56 mmol, 3.0 equiv) at rt and stirred for 2 h
at 50 °C. After the reaction was completed (monitored by 'H NMR), the reaction mass was
diluted with EtOAc (20 mL) extracted with a saturated aqueous solution of NaHCO3 (4 % 3
mL). The basic aqueous layer was then acidified (up to 1-2 pH value) with 20% aqueous HCI
solution, and the product was later extracted with EtOAc (4 x 25 mL). The organic phases were
combined, washed with brine (15 mL), dried over Na>xSOs, and concentrated under reduced
pressure to get the crude di-carboxylic acid, which was directly used for the next step without
further purification.

To a solution of the above crude di-carboxylic acid in toluene (3 mL), MeNH> (295 uL, 3.8
mmol, 20 equiv, 40% w/v in water) was added and stirred at 110 °C, for 12 h using Dean-Stark
apparatus. After the reaction was completed (monitored by 'H NMR), the solvent was
evaporated over the rotary evaporator to get the crude product 9a, which was further purified
as a clear liquid (15 mg, 38% yield for two steps) from the crude reaction mixture using flash
column chromatography [Silica gel, hexane/EtOAc (75:25)]. Ry= 0.5 [hexane/EtOAc (70:30)].
HPLC analysis Daicel Chiralcel AD-H, 4.6 mm % 250 mm (hexane/IPA = 90:10, 0.5 mL/min,
210 nm), tr (major) = 13.7 min, tr (minor) = 14.7 min, 93% ee. [a]p?® =+27.9 (c = 1.0, CHCl3
for 93% ee), lit.!! [a]p** = +18.6 (¢ = 1.26, CHCI; for 75% ee). 'TH NMR (500 MHz, CDCl5)
0 7.38-7.34 (m, 4H), 7.31-7.27 (m, 1H), 3.12 (d, J = 18.5 Hz, 1H), 3.07 (s, 3H), 2.86 (d, J =
18.0 Hz, 1H), 1.72 (s, 3H). BC{'H} NMR (126 MHz, CDCl3) 6 181.2, 175.8, 141.9, 129.1,
127.7, 125.7, 48.0, 45.3, 25.8, 25.3. IR (neat) v 2928, 1780, 1697, 1430, 1383, 1282, 1087,
1028, 696 cm!. NMR data of 9a match with that reported in the literature.'!
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(E)-3-(3-(trifluoromethy)phenyl)but-2-enal (1k)

12. NMR and HPLC data
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tro-3-phenylbutan-1-ol (4a)

-ni

(R)-3-methyl-4
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mAU | Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| ARRR R [=-m]-eme- [=ommmeee- [=mmmmeee- [=-mmee- \
1 oH 1 8.200 MM 0.2175 4405.95068 337.63315 97.2816
4007 - 2 9.677 MM 0.2545 123.11726  8.06210 2.7184
| s o
| oN"’ S
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1 O
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mAY ] Peak RetTime Type Width Area Height Area
0] # [min] [min]  [mAU*s] [mAU] %
] RRRRl RERRRLS [--=-]------- [---mmmme-- [---mmmm--- [-------- |
] OH 1 8.159 VB 0.2031 766.77216 58.41320 49.2267
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trobutan-1-ol (4b)

-ni

(R)-3-(4-methoxyphenyl)-3-methyl-4
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7 Peak RetTime Type Width Area Height Area
— # [min] [min] [mAU*s] [mAU] %
1 o soeefeee R R, |-omoeoooee |-ooooooees |-oooooes |
3007 1 11.804 BB 0.3041 4963.32324 251.61212 96.8962
] o 2 2 14.274 BB 0.3654 158.98648 6.63980 3.1038
1 O3N =
250+
1 OMe
] 4b
200;
150;
100;
50
o
1‘0 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 mi
mAU
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
B R S e |-oeeeeeee |--eeeee |-ooeeee |
204 OH 1 12.426 BB 0.3306 699.86676 32.58338 50.0085
2 14.936 BB 0.3948 699.62854  27.31443 49.9915
o,N §
20 OMe ©
g racemic-4b &
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tro-3-(p-tolyl)butan-1-ol (4¢)

-ni

(R)-3-methyl-4
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N Peak RetTime Type Width Area Height Area o
# [min] [min] [mAU*s] [mAU] % °
o] R R | ooefremoes |ooneeeee R |--ooeee |
* 1 20.024 MM 0.5050 9465.84375 312.41449 97.3581 §
& 2 24.320 MM 0.5774 256.86188 7.41467  2.6419
350 g&@'&&
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o R R R R |- .
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trobutan-1-ol (4d)

-ni

(R)-3-(4-chlorophenyl)-3-methyl-4
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mAU | Peak RetTime Type Width Area Height Area
500 # [min] [min] [mAU*s] [mAU] %
1 R R |=oefonneoes |-oeeneees | ooeneees |-sene- !
4 g 1 7.648 BB 0.1909 5574.01807 448.71637 96.2877
4 OH ~ 2 9.381 BB 0.2421 214.89983  13.92293 3.7123
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(R)-3-(4-fluorophenyl)-3-methyl-4-nitrobutan-1-ol (4e)
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mAU Peak RetTime Type Width Area Height Area
1400 # [min] [min] [mAU*s] [mAU] %
seecfenoeoes R R |-oeeeeees oo |-oeeee !
OH = 1 13.741 BB 0.3390 2.59405e4 1205.74146 95.6288
12004 < 2 16.218 BB 0.3378 1185.73218  54.50734  4.3712
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trophenyl)butan-1-ol (4f)

itro-3-(4-ni

-ni

(R)-3-methyl-4
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
40 oH R |- fmeee |=-nnenee e |-omenee |---nee !
1 11.323 BB 0.2942 2252.84766 118.28418 95.8507
2 2 14.404 BB 0.3615  97.52350 3.90382  4.1493
120~ OZN/ =
4f NO,
100+
80—
60—
40|
20+
o .
9 1‘0 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 min
maY | Peak RetTime Type Width Area Height Area
] [min] [min]  [mAU*s] [mAU] %
1 sesfeneeee L |-ooeeee |-oeeeee |-ooeee
10+ OH 1 11.079 BB 0.3003 166.91190  8.68204 47.8866
] 2 14.151 BB 0.3908 181.64444 7.18955 52.1134
1 o, 5
&1 NO,
1 racemic-4f 5
9 1‘0 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 mil
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tro-3-(4-(trifluoromethyl)phenyl)butan-1-ol (4g)

-ni

(R)-3-methyl-4
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mAU_|
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49

10.263

Peak RetTime Type Width Area Height

# [min] [mAU*s] [mAU] %
e R e |--eeeeee |-oneeeee [-oeeeees |
1 10.263 BB 0.2574 5818.03467 351.02063 95.9685

2 13.596 BB 0.3370 244.40480 11.09542 4.0315

13.596

16 min|
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Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

R R . [-ommeeeees [-omeeee \

1 10.268 BB 0.2531 2731.02637 166.71339 51.2839

2 13.583 BB 0.3350 2594.28076 119.62423 48.7161

13.583
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tro-3-(3-methoxyphenyl)butan-1-ol (4h)

-ni

(R)-3-methyl-4
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Norm.”| Peak RetTime Type Width Area Height Area
| # [min] [min]  [mAU*s] [mAU] % :
L L [ [ [ [ | =
B 1 11.955 MM 0.3377 625.94061 30.89432  2.8255 <
2 14.926 MM 0.4515 2.15272e4  794.56848 97.1745 o
&
1 OH &
800
1 S,
O,N OMe
4h
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400
200
b ~
s (QDP’
1 g
o
T T T T T
11 12 13 14 15 16 mi
Norm.™] Peak RetTime Type Width Area Height Area .
7] # [min] [min] [mAU*s ] [mAU] % w
1 R R [ [=mmmmmee- [ [ (I
Bl 1 11.978 BB 0.3148 4821.24219 237.57390 48.9932
i - 2 15.024 BBA  0.4183 5019.38965 186.33978 51.0068 o
2 ©
250 Z &
A OH
OMe
g
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T T T T T
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tro-3-(m-tolyl)butan-1-ol (4i)

-ni

(R)-3-methyl-4
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Norm."]

Peak RetTime Type Width Area

Height Area

# [min] [min] [mAU*s] [mAU] % :

S R L |=ooeeeees |-zoeeeeee |--eeee I <

1 32.122 MM 0.7986 3.78288e4  789.46954 97.3742 o
2 37.388 MM 0.8553 1020.09711  19.87870 2.6258 %’

&

~
g &
o T T T T T
30 32 34 36 38 min|
Norm. Peak RetTime Type Width Area Height Area

# [min] [min]  [mAU*s] [mAU] % :

o] S e S oo oo IS

1 32.953 BB 0.7085 4652.08496 101.15886 50.2814

2 38.234 BB 0.8235 4600.00879  85.52596 49.7186 ¢

23 jol

OH g *

120+
O,N Me .
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T T T T T
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trophenyl)butan-1-ol (4j)

itro-3-(3-ni

-ni

(R)-3-methyl-4
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mAU’] Peak RetTime Type Width Area Height Area
i # [min] [min] [mAU*s] [mAU] %
400 R R e |-ooeeeee |-zeaeeeee |---eeee !
] 1 13.920 BB 0.3828 8435.03809 340.76794 95.4854
] OH IS 2 19.389 BB 0.5040 398.81573 11.51759  4.5146
350 «
i s NO
300 ON 2
250; 4j
200;
150;
100*7
50;
o] ‘
T T T T T T T
10 12 14 16 18 20 22 24 min
mAU Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
sl R . |---oeeees |-oooeeees |-ooeee !
1 13.919 BB 0.3865 5671.46826 227.73393 49.4911
2504 OH 2 19.356 Mm 0.5916 5788.10986 163.05490 50.5089
é
ON NO, e
200+
racemic-4j N
&
g &
G
150
100-{
50
0 . .
T T T T T
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tro-3-(3-(trifluoromethyl)phenyl)butan-1-ol (4k)

-ni

(R)-3-methyl-4
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Norm. Peak RetTime Type Width Area Height Area -
# [min] [min] [mAU*s] [mAU] % o
e R |2oznoeea |romeoee |-onoees RS
1 20.623 MM 0.4547 1.00571e4  368.66498 95.5496
2 24.589 MM 0.5305 468.43304 14.71574  4.4504 “%’1
(=¥}
400 " \@fé\b’\
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200
100
el
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K
od L . » T
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Norm.”| Peak RetTime Type Width Area Height Area -
# [min] [min] [mAU*s] [mAU] % w
R |=ooefonnee |=oemneees |-oeene |--zenee- I
N 1 20.501 MM 0.4534 1.11001e4  408.01654 49.4395
= \\\@ 2 24.433 MM 0.5243 1.13517e4  360.82022 50.5605 &
3(\;?@?5‘ &
400
@ 0‘5\1
OH
ON CFs
300
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o _
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(R)-3-([1,1'-biphenyl]-4-yl)-3-methyl-4-nitrobutan-1-ol (41)
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mAU Peak RetTime Type Width Area Height Area
1204 # | [min] ‘ ‘ [min] ‘ [mAU*s] | [mAU] ‘ % ‘
1 16.109 BB 0.3952 2440.30518 95.14348 96.5894
oH > 2 19.111 BB 0.4371  86.16724 2.79943  3.4106
100-| =
i
O,N
80—
Ph
4]
60—
40
20+
o - T - = T
T T T T T T
14 15 18 19 20 21 min|
mAU Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R R R R Joooeeeeee |+eoseeeae [ -ooeee |
35 1 17.044 BB 0.4134 594.88678  22.14301 50.5771
2 20.237 BB 0.4900 581.31207 18.03926 49.4229
OH
30
O,N
25+ Ph g
racemic-4l ~
204 5
15+
10
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ol - . . .
T T T T T T T T T
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trobutan-1-ol (4m)

-ni

(R)-3-methyl-3-(naphthalen-2-yl)-4
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mAU] Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
, Shhil REEEb [----]------- [-==mmmme [----mmm-- [-------- |
300 1 22.464 BB 0.5207 8303.69141 247.95699 96.8506
1 oH 2 25.793 BB 0.5529 270.01819 7.34546  3.1494
250 i B
A ee
1 4m
200
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ol ‘ - ‘
2‘0 2‘1 2‘2 2‘3 2‘4 2‘5 2‘6 2‘7 2‘8 mil
mAU ] Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S R |=mmeeee |-mmeeee |-neee- |
2&7 OH 1 22.615 BB 0.4845 513.52832 16.25718 50.4742
] 2 25.976 BB 0.5440 503.87827 13.93068 49.5258
e
154 racemic-4m 8
T T T T T T T T
21 22 23 24 25 26 27 28 min|
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hen-2-yl)butan-1-ol (4n)
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Norm."

Peak RetTime Type Width Area Height Area -
# [min] [min] [mAU*s] [mAU] % o
R R R, |2oemeneees |-zneeee |-ooeees N
1 23.061 BB 0.5436 1295.91003  36.91319 97.4805
2 28.293 MM 0.6130 33.49375 9.10629e-1  2.5195 %
&
T T T T T T T T
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N°"“i Peak RetTime Type Width Area Height Area -
| # [min] [min] [mAU*s] [mAU] % 4
] R R R R |soeonoeee [oezenees | ooenees N
1 OH 1 22.211 BB 0.4978 1701.85962  52.56045 49.9062
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(R)-3-(nitromethyl)-3-phenylpentan-1-ol (40)
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NOFm-? Peak RetTime Type Width Area Height Area
] ,\({},’.‘9 # [min] [min] [mAU*s] [mAU] %
700 s Senfeoeee o |-oeeeees oo |-ooeees |
] o (@ 1 19.541 Mm 0.5329 2.07233e4  648.14063 93.9452
1 ~ 2 21.700 Mm 0.5513 1335.63232 40.37540 6.0548
600
500 |
400
300
200
100
0
) T T T T T T T T T T T T T T T T T T T T T T T i
18 19 20 21 22 23 min
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] B R R R |-oomeoooo |-ooeeeee R |
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(S)-1-benzyl-3-(2-hydroxyethyl)-3-(nitromethyl)indolin-2-one (4p)
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mAU] Peak RetTime Type Width Area Height Area
] # [min] [min] [mAU*s] [mAU] %
w50 e R e o |-ezenoe |-zeooe |
] I~ 1 10.687 BB 0.3220 6492.28320 310.37857 93.3912
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mAU? Peak RetTime Type Width Area Height Area
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s0] on R R |=oeefoneoe |-oooneee l-oomeeees |--onee
] 1 10.613 BB 0.3310 1362.23914  63.30761 50.5835
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(8)-3,7-dimethyl-3-(nitromethyl)oct-6-en-1-o0l (4q)
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Norm."|
Peak RetTime Type Width Area Height Area @
# [min] [min] [mAU*s] [mAU] % s
R et |- meee- |=-eeeee e |-oseeee |--oeee |
350 1 19.672 MM 0.4606 8108.33643 293.42371 79.0087
OH Q.b?"‘ 2 22.424 MM 0.5153 2154.24658 69.67600 20.9913 E
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Norm."] Peak RetTime Type Width Area Height Area o
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o R oo oo Jooeeeo N
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(R)-3-cyclopropyl-3-methyl-4-nitrobutan-1-ol (4r)
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(R)-3-cyclopropyl-3-methyl-4-nitrobutyl (4-chlorophenyl)carbamate (6r)
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Norm.’] Peak RetTime Type Width Area Height Area P
# [min] [min] [mAU*s] [mAU] % B
R R R R [oooeeeees R [-oeeee I
1 15.914 Mm 0.4158 282.55005 11.32455 15.9883
2 17.611 BB 0.4364 1484.68079 52.10962 84.0117 o
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Norm.] Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] % :
s =] oeeee [=oooeeee -omeeeee |-ooeee |°
1004 1 15.889 MM 0.4297 1926.55432  74.71825 49.9637
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° cl gz &
N & o ;
90 (0] ” 5
O,N
80
racemic-6r
70|
60
501
40+
30
20+
10 T T T T T
15 16 17 18 19 min|

S62



trobutan-1-ol (4s)
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trobutyl (4-chlorophenyl)carbamate (6s)
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(R)-3-cyclohexyl-3-methyl-4
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Norm. Peak RetTime Type Width Area Height Area -
# [min] [min] [mAU*s] [mAU] % “
o
c00] A R R |=omeeees |2ammeeeee R LS
1 27.604 BB 0.6909 2.17725e4  485.73700 91.3602
2 30.218 BB 0.7109 2058.98071  44.40708 8.6398 o
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o e R R e LRl [oomeeo] e
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Ethyl (S)-2-methyl-2-(nitromethyl)-4-oxobutanoate (5t)
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Diethyl (S,E)-5-methyl-5-(nitromethyl)hex-2-enedioate (7t)
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’"AU: Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
270 L e R R R
1 18.301 BB 0.4363 5997.67334 205.64832 96.7699
2 28.073 BB 0.5816 200.19684 4.51284  3.2301
200+ EtO,C
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mAU’, Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] I R |<oeoeooooe |-xoomoeeee |-ooeeoee |
15°j 1 18.685 BB 0.4505 3970.01929 132.14705 48.6746
2 28.936 BB 0.7129 4186.23047 88.65100 51.3254
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tro-3-phenylhexan-1-ol (4u)
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mAU | Peak RetTime Type Width Area Height Area
1604 # [min] [min] [mAU*s] [mAU] %
] R R R |=oooneeee |-xooeeeee |-ooonee |
1 11.297 BB 0.2655 2383.19604 137.97856 53.7068
1 § 2 15.257 BB 0.3549 218.43394 9.20463 4.9225
140 - 3 16.952 BB 0.4007 1683.06995 64.44255 37.9290
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S R R |-oooeeoeee |-ooonenee |-oomnee |
1 11.721 BB 0.2648 6544.42383 384.01953 28.8250
S 2 15.901 BB 0.3598 6612.36328 285.93314 29.1243
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T 4 68.375 BB 1.1838 4765.95801  47.44905 20.9917
8 OH
300-{ &
O,N
racemic-4u
n
8
200 ~
100
2
3
o 1 /\
T T T

20 30 40

50

60

70 min

S70



ic acid (8a)
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mAU |
Peak RetTime Type Width Area Height Area
7 # [min] [min]  [mAU*s] [mAU] %
1 nee|eemases |===s]-=eees [zsezennses |s=nsneess o [
1 13.681 BV 0.2123 5535.44043 402.92560 96.3466
7 2 14.685 VB 0.2294 209.89839 13.80232 3.6534
400 — B
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mAU 7|
4 Peak RetTime Type Width Area Height Area
4 # [min] [min] [mAU*s] [mAU] %
| R R e [-memeeeee [-omoesees [-=eeeee [
1 12.882 BV 0.2075 4733.14990 355.04282 51.3592
1 2 13.790 VB 0.2210 4482.62451 316.94894 48.6408
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