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2. HPLC chromatograms for enantioenriched compounds

Chiral separation was performed by high performance liquid chromatography using a Shimadzu HPLC system
(Shimadzu, Kyoto, Japan), consisting in two LC-10AD Vp module pumps, a DGU-14-A on-line vacuum
degasser, and a photodiode array (PDA) detector. Separation of the enantiomers was performed in both
normal phase or polar organic modes using a cellulose tris(3-chloro-4-methylphenylcarbamate) chiral

stationary phase (CPS) Lux Cellulose-2 (Phenomenex, Torrance, CA, USA).

(14a) (S)-N-(1-oxo-3-phenyl-1-(pyrrolidin-1-yl)propan-2-yl)formamide

a) HPLC-UV analysis of the isolated racemic compound

Column: Phenomemex Lux 5u Cellulose-2 250 x 4.6 mm (kept at 40°C)

eluant A: isopropanol [10%]

eluant B: methanol + 0.1% formic acid [90%)]

flow rate: 0.5 mL min!

Volume injected: 5 uL (solution 0.33 mg mLtin ethanol)

A:225 nm

mAU

1225nm4nm (1.00)
804

70

40
304
204

101

—

0.0 25

. - T a1
5.0 7.5 10.0 125 min

enantiomer r.t. (min) area area%
a 9.280 828,833 50.7%
b 10.438 805,397 49.3%
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b) HPLC-UV of the isolated enantioenriched pure compound 14a

mAU
1225nm4nm (1.00)
100-
] ©
75
50
25-
C- Nf
oo 25 50 75 10.0 125  min
enantiomer r.t. (min) area area%
a 9.270 1,421,118 97.9%
b 10.436 31,134 2.1%

(14b) (S)-N-(1-oxo-1-(pyrrolidin-1-yl)propan-2-yl)formamide
LD
A A
H (0]

a) HPLC-UV analysis of the isolated racemic compound

Column: Phenomemex Lux 5u Cellulose-2 250 x 4.6 mm (kept at 40°C)

eluant A: isopropanol [10%]
eluant B: methanol + 0.1% formic acid [90%]

flow rate: 0.5 mL min!
Volume injected: 5 L (solution 0.33 mg mLtin ethanol)

A: 215 nm
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mAU

3009215nm4nm (1.00)
4 e}

250 ©

2004

1504

1004

50+

0{\/\
" 6o 70 80 90 "100 110 120
enantiomer r.t. (min) area area%

a 7.856 3,429,916 47.0%
b 8.528 3,864,689 53.0%

b) HPLC analysis of the isolated enantioenriched pure compound 14b

mAU
1215nm4nm (1.00)
350
300 m
2501
200
150
100
504 o
o
50]
6.0 70 80 ) 10.0 110 12.0 " min
enantiomer r.t. (min) area area%
a 7.845 8,007,496 97.7%
b 8.532 192,221 2.3%

(15a) (S)-2-isocyano-3-phenyl-1-(pyrrolidin-1-yl)propan-1-one
Ph
D
Cle
0
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a) HPLC analysis of the isolated racemic compound

Column: Phenomemex Lux 5p Cellulose-2 250 x 4.6 mm (kept at 40°C)
eluant A: ethanol 99.8 [15%)]

eluant B: n-exane [85%)]

flow rate: 1 mL min!

Volume injected: 5 L (solution 0.50 mg mLin ethanol)

A: 225 nm
mAU
1225nm4nm (1.00)
201
1 ]
] o
154
10/
5]
°]
o
5.0l C l7!5l s lld.Ol s l12l.5l C l15l.0l C l17l.5l 'miln
enantiomer r.t. (min) area area%
a 15.365 663,002 49.9%
b 16.511 665,673 50.1%
b) HPLC-UV analysis of the isolated enantioenriched pure compound 15a
mAU
1225nm,4nm (1.00)
50+
| ®
401
304
20-
104
1 o]
O_M
5.0 S 7!5 S 1OI.O S 12I.5 S 15I.O S 17IA5 l l I‘T‘l1in
enantiomer r.t. (min) area area%
a 15.360 1,394,200 93.6%
b 16.493 95,423 6.4%

sS4



(16a) (S)-N-(1-Oxo-3-phenyl-1-(pyrrolidin-1-yl)propan-2-yl)benzamide
Ph
H NH D
0]
0

a) HPLC-UV analysis of the isolated racemic compound 8a

Column: Phenomemex Lux 5u Cellulose-2 250 x 4.6 mm
eluant A: methanol [90%]

eluant B: 2-propanol [10%]

flow rate: 1 mL min!

Volume injected: 5 uL (solution 0.33 mg mLtin methanol)
A:235nm

mAU
235nm4nm (1.00)

100

75+

00 10 20 30 40 '50 60 7.0 80  min
enantiomer r.t. (min) area area%
a 4.168 1,145,971 48.8%
b 4.943 1,155,968 50.2%

b) HPLC-UV of the isolated enantioenriched pure compound 16a
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mAU
235nm4nm (1.00)

00 10 20 30 40 '50 60 70 80 min
enantiomer r.t. (min) area area%
a 4.176 114,292 5.4%
b 4.945 2,010,297 94.6%

(16b) (S)-N-(1-Oxo-1-(pyrrolidin-1-yl)propan-2-yl)benzamide

A0

a) HPLC-UV analysis of the isolated racemic compound 8b

Column: Phenomemex Lux 5u Cellulose-2 250 x 4.6 mm
eluant A: acetonitrile [90%]

eluant B: 2-propanol [10%]

flow rate: 0.85 mL min!

Volume injected: 5 uL (solution 0.5 mg mLtin methanol)
A:235nm

mAU
235nm4nm (1.00)

250

150 4

100

0.0 10 20 30 4.0 50 6.0 70 min



enantiomer r.t. (min) area area%
a 5.747 2,246,658 49.6%
b 6.161 2,286,182 50.4%

b) HPLC analysis of the isolated enantioenriched pure compound 16b

mAU
235nm,4nm (1.00)

200+

150+

100

0.0 10 20 30 40 5.0 6.0 70 8.0 min

enantiomer r.t. (min) area area%
a 5.760 361,853 9.2%
b 6.175 3,558,119 90.8%

(16c) (S)-3-Methoxy-N-(1-oxo-3-phenyl-1-(pyrrolidin-1-yl)propan-2-yl)benzamide
Ph

{0
HN

@)
)

O

a) HPLC analysis of the isolated racemic compound 8l

Column: Phenomemex Lux 5u Cellulose-2 250 x 4.6 mm
eluant A: methanol [7%]

eluant B: acetonitrile [93%)]

flow rate: 0.6 mL min™!

Volume injected: 5 L (solution 0.33 mg mLin methanol)
A:235nm
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mAU
235nm4nm (1.00)

enantiomer r.t. (min) area area%
a 8.989 1,762,386 46.7%
b 9.712 2,009,439 53.3%

b) HPLC-UV analysis of the isolated enantioenriched pure compound 16¢

mAU

i220nm4nm (1.00)

200

175+

150

125

100

75

50,

25

0,

oo 25 ' s0 75 " 10  mn

enantiomer r.t. (min) area area%

a 9.010 502,290 9.9%
b 9.751 4,593,928 90.1%
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3. Deuterium-labelling studies

3.1.  Procedure for the synthesis of compound d-8a

Ph Ph
Ph D\Nj\[(l\D HNjﬁfD
T™MS D KF, 18-crown-6 0 0
+ CN + D20 X 0) + e)
oTf 0 dry THF-dg, 60 °C
D H
1a 7a d-8a 8a
71.4 % 28.6 %

To a flame-dried screw capped containing a solution of anhydrous KF (3 equiv, 3.99 mmol, 232 mg), 18-crown-
6 (3 equiv, 3.99 mmol, 1.05 g) and 7a (1 equiv, 1.33 mmol, 304 mg) in dry THF-d8 (6.5 mL), 1a (1.5 equiv, 1.99
mmol, 595 mg) and deuterated water (2 equiv, 1 mmol) are added under nitrogen atmosphere. After stirring
for 3 h at 60 °C, the reaction is filtered over a pad of silica gel and washed with dry CH,Cl,. The volatile is
removed under vacuo.

3.2.  H-NMR analysis on the crude material

The deuterium incorporation on the nitrogen of d-8a was detected and quantified by integration of the signal
at 7.47 ppm on the crude material and comparison with the signal at 7.64 ppm on the purified 8a.

d-8a: H (CeDe)
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3.3.  LC-ESI-MS analysis on the purified compound 8a, d-8a

The resulting crude material was purified by gravimetric column using PE/EtOAc 6/4 to afford a mixture
of 8a and d-8a (292 mg, 68% yield). Deuterium incorporation on the aromatic ring was investigated by liquid
chromatograpy-low resolution mass spectrometry (LC-LRMS) using a Thermo Finningan LCQ Deca
XP plus system (Thermo Electron Corporation, Waltham, MA) equipped with an electrospray ion source
(ESI).Aliquots (5.0 pl) of 10 ppm d-8a solution were injected onto the system and eluted with a mobile phase
(flow rate 0.2 mL/min) consisting of a A: 0.2% formic acid solution, B: acetonitrile (A:B= 50-50) using a Luna
5u C18(2) 150 x 2 mm column (Phenomenex Torrance, CA, USA) as a stationary phase.

Positive full mass
MAS224 001 #136 RT: 3,60 AV: 1 NL: 5,98E8
F: + ¢ ESI Full ms [105,00-500,00]

100 324,07

95

90

85

80

75

70

65

60

55

50
45 323,12
40
35
30 325,05
25
20
15
10

5 326,00

346,15
306,18 310,16 31299 32246 | 326,99 337,09 34070 " |7, 350,36 355,21

0 L e I B B LIS I B B ) O O I B B B |
300 305 310 315 320 325 330 335 340 345 350 355 360
m/z
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Positive MS? spectra of ions at m/z 323 (a) and 324 (b)

00— 251,87 NL: 3,56E5
E MAS224_001#144
903 a) MS2 at m/z 323 RT:3,69 AV:1F:. +c
3 ESI Full ms2
80 323,20@cid28,00
3 [85,00-350,00]
704
607
50
40
304
204
3 219,25
103 ,
3 215.78 273"'Of 308,18 3‘23"24 340,80
| | i 1 1 I
L 087 252,92 NL: 5,56E6
3 MAS224_001#140
903 RT:3,64 AV:1F: +¢
3 b)MS?atm/z324 ESI Full ms2
80 324,20@cid28,00
3 [85,00-350,00]
703
607
50
404
30
204
103
3 132,65 225,10 | 2?0’40 306,02 341,92
O— e LR LA M Bt RAna) RN LANRS AANR) LA AAARS ANS LAM) MR AN rh ]
100 150 200 250 300 350
m/z
Ph /3
HN
, 7/
H 252 D 253

8a [M+H]" = 323.18
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LC-ESI-MS: positive full mass chromatogram (a), extracted ions at m/z 323 (b) and 324 (c)

RT: 0,00 - 14,96
RT: 3,60
MA: 10310140362

NL: 1,46E9
TIC F: + c ESIFull

100 ms [105,00-500,00]
] MS MAS224_001
80—
60
40
20 397 459 616 7,04 7,01 958 087 1225 1357
0 RT: 3,60 NL: 2,53E8
MA: 2040953695 miz= 322,70-323,70
100 F:+cESIFullms
. a) extracted ion at m/z 323 [105,00-500,00] MS
80 MAS224_001
60
40
20
3057 1,37 2,79 408 575 6,16 7,04 874 9,73 11,00 12,11 13,12 14,44
0 RT: 3,60 NL: 5,98E8
MA: 5570216665 miz= 323,70-324,70
1004 F:+cESIFullms
. b) extracted ion at m/z 324 [105,00-500,00] MS
80 MAS224_001
60
40
20
] 1,23 1,65 {AS@]?ALM 5,88 6,89 8,19 943 1059 11,28 12,53 13,86
0 LIARAY LAAAY RALM) LAALS RARAY LALR) LS NN MAMAY MALRS LAY MARAY RAMRS LAAMY RARAN MAMM RAMM RARAN LAALY LAMM RARA) LAMAS UMMM RARAI RAMAS LAAM RAAM) RARA
0 2 4 6 8 10 12 14
Time (min)
Ph Ph
' (D
HN HN
(0] (0]
(@] (@]
H D
8a d-8a
Chemical Formula: C20H22N202 Chemical Formula: Con21DN202
Exact Mass: 322,17 Exact Mass: 323,17
LRMS (M+H)" = 323,20 LRMS (M+H)" = 324,18
Peak m/z Intensity Relative %
323,2 2,040,953,695 28.6
324,2 5,104,879,223° 71.4

a) Subtracted to 22.8%; relative to peak 3C of ion at m/z 323
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3.4.  NMR assignments on the purified compound 8a, d-8a
Ph Ph
D D
o° o©
H D

H NMR (300 MHz, CDCls): § 7.79 (d, J = 7.4 Hz), 7.51-7.39 (m), 7.27-7.24 (m), 7.15 (br d, J = 7.6 Hz), 5.11 (td,
J=7.6,5.6 Hz), 3.47-3.32 (m), 3.17 (dd, J = 12.9, 5.6 Hz), 3.08 (dd, J = 12.9, 5.6 Hz), 2.66-2.58 (m), 1.80-1.58
(m)

13C NMR (75 MHz, CDCls): § 169.7, 166.7, 136.5, 134.1, 134.0, 131.7, 129.6, 128.5 (2C), 128.4, 127.3, 127.1,
53.0, 46.5, 45.9, 39.7, 25.9, 24.1

3.5. Hand APT spectra

8a, d-8a: H (CDCls), APT (CDCls)
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4. *H and 3C/APT spectra of final products
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H (CDCls), APT (CDCls)
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8a: H (CDCls), APT (CDCls)
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8b: 'H (CDCls), APT (CDCls)
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8d: 'H (CDCls), APT (CDCls)
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8e: H (CDCls), APT (CDCls)
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8g: H (CDCls), APT (CDCls)
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8h: 'H (CDCls), APT (CDCls)
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8i: IH (CDCls), APT (CDCls)
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8j: H (CDCl3), APT (CDCls)
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8k: *H (CDCls), APT (CDCl3)
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8l: IH (CDCls), APT (CDCls)
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8m: 'H (CDCls), APT (CDCl3)
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8n: 'H (CDCls), APT (CDCls)
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