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General Methods:

Analytical thin layer chromatography (TLC) was performed using Merck 60 F254 precoated silica
gel plate (0.2 mm thickness). Subsequent to elution, plates were visualized using UV radiation (254 nm)
on Spectroline Model ENF-24061/F 254 nm. Further visualization was possible by staining with acidic
solution of ceric molybdate or ethanol solution of ninhydride.

Flash chromatography was performed using Merck silica gel 60 with freshly distilled solvents.
Columns were typically packed as slurry and equilibrated with the appropriate solvent system prior to
use.

Infrared spectra were recorded on a Bio-Rad FTS 165 FTIR spectrometer. Liquid samples were
examined as film between NaCl salt plates.

Proton nuclear magnetic resonance spectra (1H NMR) were recorded on a Bruker Avance DPX 300
and Bruker AMX 400 spectrophotometer (CDCl3 as solvent). Chemical shifts for '"H NMR spectra are
reported asd in units of parts per million (ppm) downfield from SiMe4 (d 0.0) and relative to the signal
of chloroform-d (d 7.2600, singlet). Multiplicities were given as. s (singlet); d (doublet); t (triplet); q
(quartet); or m (multiplets). The number of protons (n) for a given resonance is indicated by nH.
Coupling constants are reported as a J value in Hz. Carbon nuclear magnetic resonance spectra (°C
NMR) are reported as d in units of parts per million (ppm) downfield from SiMe4 (d 0.0) and relative to
the signal of chloroform-d (d 77.03, triplet). The proportion of diastereomers was determined from the
integration of *"H NMR and **C NMR spectra.

Mass spectral analyses were carried out on a VG 7035 micromass mass spectrophotometer at a
source temperature of 200°C and at anion current of 70 eV. Mass spectral datawere reported in units of
mass to charge (m/z) and % intensity.



General proceduresfor the preparation of olefins:

NC. CN
|
| CN NH4OAc
* < Toluene
X CN X

Malononitrile (25 mmol) and the ketone (27.5 mmol) were dissolved in 30 mL of toluene containing ammonium
acetate (500 mg) and glacial acetic acid (2 mL) in a 50 mL flask. By refluxing vigorously, the water formed in the
reaction was removed by a Dean and Stark trap placed under the reflux condenser. After the completion of the reaction,
the reaction mixture was diluted with EtOAc and washed with brine. The organic phase was dried over Na,SO, and the
solvent was evaporated under reduced pressure. Theresidue was recrystallized from alcohol to give pure products.
2-(2,3-Dihydronaphthalen-4(1H)-ylidene) malononitrile
NC. CN

|
'H NMR (400 MHz, CDCl3): d8.20 (d, J= 10.5 Hz, 1H), 7.52-7.46 (m, 1H), 7.36-7.26 (m,2H), 3.02 (t, J= 8.7 Hz, 2H),
2.89 (t, J= 8.3 Hz, 2H), 2.02 (t, J= 8.6 Hz, 2H).
3C NMR (100 MHz, CDCl3): d 172.6, 142.0, 133.7, 130.0, 129.5, 127.9, 126.9, 114.0, 113.4, 79.8, 33.1, 29.7, 22.2.

2-(6-M ethoxy-2,3-dihydr onaphthalen-4(1H)-ylidene) malononitrile

4 NMR (400 MHz, CDCl3): d8.30 (d, J= 8.9 Hz, 1H), 6.86 (d, J= 8.9 Hz, 1H), 6.76 (s, 1H), 3.88 (s, 3H), 2.99 (t, J =
6.4 Hz, 2H), 2.85 (t, 6.2 Hz, 2H), 1.99-1.93 (m, 2H).
C NMR (100 MHz, CDCl3): d 171.1, 163.5, 146.9, 130.4, 129.6, 126.3, 114.2, 113.0, 112.9, 55.4, 38.9, 30.2, 23.4.

2-(7-M ethoxy-2,3-dihydr onaphthalen-4(1H)-ylidene) malononitrile

'H NMR (400 MHz, CDCly): d7.73 (d, J= 2.4 Hz, 1H), 7.18 (d, J= 8.5 Hz, 1H), 7.06 (dd, J= 8.5, 2.5 Hz, 1H), 3.84 (s,
3H), 3.00 (t, J= 6.5 Hz, 2H), 2.83 (t, J = 6.2 Hz, 2H), 1.99-1.96 (m, 2H).

3C NMR (100 MHz, CDCl3): d 172.6, 157.9, 134.5, 130.5, 130.4, 121.9, 114.2, 113.5, 110.9, 79.6, 55.7, 33.1, 28.9,
225,

2-(2,3-Dihydrochromen-4-ylidene) malononitrile

NC. CN

|
Cé
'H NMR (400 MHz, CDCl3): d 8.36 (dd, J= 8.2, 1.4 Hz, 1H), 7.53-7.48 (m, 1H), 7.07-7.03 (m, 1H), 6.98 (dd, J = 8.4,

0.9 Hz, 1H), 4.39 (t, J= 6.3 Hz, 2H), 3.15 (t, J= 6.3 Hz, 2H).
3C NMR (100 MHz, CDCl3): d 163.4, 157.4, 136.8, 127.3, 121.7, 118.7, 117.2, 113.8, 113.2, 64.7, 30.9.



2-(2,3-Dihydrothiochr omen-4-ylidene) malononitrile
NC.__CN
|
©5
'H NMR (400 MHz, CDCls): d 7.96 (d, J= 8.0 Hz, 1H), 7.42-7.40 (m, 1H), 7.38-7.27 (m, 1H), 7.22-7.18 (m, 1H), 3.31

(t, J= 6.5 Hz, 2H), 3.16 (t, J= 6.4 Hz, 2H).
3C NMR (100 MHz, CDCls): d 169.8, 138.9, 133.5, 129.4, 128.3, 128.0, 125.0, 113.4, 112.8, 81.9, 32.7, 25.7.

2-(1-Phenylpropylidene)malononitrile
NC. CN

&

'H NMR (400 MHz, CDCl3): d 7.56-7.46 (m, 5H), 2.98 (q, J= 7.5 Hz, 2H), 1.11 (t, J= 7.5 Hz, 3H).

3C NMR (100 MHz, CDCl3): d 181.7, 134.6, 132.0, 129.2, 127.5, 112.8, 112.5, 84.3, 31.1, 12.8.



Preparation of dialkyl-(S)-pyrrolidin-2-yl-methanol

& BnCl / KOH SOCl, &
N TCOOHT g N* TCOOH  Vieom, reflux N COOCHs
H Rn Rn

A solution of 17.3 g (0.15moal) of L-proline and 25.4 g (0.45 mol) of KOH in isopropanol (100 mL) was prepared
with stirring at 40°C. As soon as the solution became transparent, slow addition of freshly distilled BnCl (18.9 mL,
0.16 mol) was commenced under stirring at the same temperature. The dropwise addition took 3 h to complete, and the
stirring was continued for another 6 h at the same temperature. The reaction mixture was neutralized with concentrated
aqueous HCI until pH 5-6, then was added to the reaction mixture CHCl3 (40 ml) with stirring. The mixture was left
overnight, then filtered and the precipitate was washed with CHCI3. The CHCI3 solutions were combined and
evaporated, the residue was treated with acetone and the precipitate of crude BP filtered and additionally washed with
acetone. The solid was dried over P,Os to yield the unpurified benzylated acid (29.2g, unpurified yield), which was
used further without any purification.

SOClI; (4 mL, 55 mmol) was added during 10 min at 0 oC to a mixture of N-benzyl-L -proline (12g , 50 mmol) in 40
mL MeOH and afterwards stirred at reflux for 1h. MeOH and excess of SOCl,were evaporated under reduced pressure;
EA (150 mL) was added and washed with saturated sodium bicarbonate solution (50 mLx4). The organic phase was
dried over anhydrous NaSO4 and evaporated under reduce pressure, remaining a brown oil. The product was used in
the following step with further purification. Yield: 9.9 g (90 %). IHNMR (400 MHz, CDCI3): d 7.38-7.23 (m, 5H),
3.83 (d, J=29.7 Hz, 1H), 3.59 (s, 3H), 3.46 (d, J = 35 Hz, 1H), 3.26-3.23 (m, 1H), 3.08-3.04 (m, 1H), 2.42-2.36 (m,
1H), 2.18-2.08 (m, 1H), 2.00-1.86 (m, 2H), 1.81-1.74 (m, 1H).

& RMgBr (deq.) R Ho / Pd-C D\RF
N~ COOCH; THF N R EtOH, overnight N R

Bn Bn OH H OH

The corresponding akylmagnesium bromide (80 mmol) in THF was cooled a 0°C and (S)-methyl
1-benzylpyrrolidine- 2-carboxylate (20 mmol in THF) was added dropwise over 20 min. Then the reaction mixture was
stirred overnight at rt. The reaction was quenched with saturated NH,4Cl. The supernatant liquid was collected leaving
behind a white precipitate which was extracted with dichloromethane. The combined organic extracts were washed
with brine and dried over anhydrous Na,SO,4. The solvent was evaporated under reduced pressure and the product
obtained was used in the following step without further purification.

The crude dialkyl -(1-benzylpyrrolidin-2-yl)methanol (10 mmol) was disolved in 10 mL of ethanol and paladium, (10
wt. % on activated carbon, 20% mol % weight) was added. The reaction mixture was stirred under hydrogen
atmosphere (1 atm) at room temperature overnight. The solution was filtered over celite in a Blchner funnel and the
solvent evaporated under reduced pressure. The crude obtained was purified by column chromatography.

L0

H HO

[a]*, =-31L4 (c= 2.5, DCM)

'HNMR (400 MHz, CDCl3) d: 3.49-3.36 (m, 1H), 3.08-2.92 (m, 1H), 2.90-2.76 (m, 2H), 1.75-1.58 (m, 4H), 1.40-1.30
(m, 3H), 1.35-1.06 (m, 8H), 0.79 (t, J= 6.5 Hz, 6H).

*C-NMR (100 MHz, CDCl5) d: 73.33, 64.32, 46.42, 37.36, 34.74, 25.82, 25.79, 25.57, 25.19, 23.36, 23.34, 14.03,
13.95.

MS: C13H2sNO 214.20 [M+H]".

L8

H HO

[a] %, =-15.4(c 1.6, DCM).

'HNMR (400 MHz, CDCl3) d: 3.14-3.08 (m, 1H), 2.99-2.91 (m, 2H,), 1.80-1.53 (m, 4H), 1.49-1.18 (m, 20H), 0.89 (t, J
= 6.8 Hz, 6H).

B3C-NMR (100 MHz, CDCl3) d: 73.48, 64.28, 46.49, 37.80, 35.05, 31.85, 31.76, 30.06, 30.04, 25.93, 25.25, 23.63,



23.39, 22.65, 22.62, 14.05.
MS. C17H35NO 270.25 [M +H]+.

LeXXX

H HO

[a] *,, =-13.8(c=2.3, DCM)

THNMR (400 MHz, CDCl3) d: 3.15-3.12 (m, 1H), 3.04-2.93 (m, 2H), 1.82-1.70 (m, 3H), 1.57-1.43 (m, 3H), 1.40-1.06
(m, 22H), 0.8 t, J= 6.7 Hz, 6H)

*C-NMR (100 MHz, CDCl,) d: 73.52, 64.39, 46.46, 37.78, 35.07, 31.90, 31.86, 29.71, 29.66, 29.34, 29.24, 29.11,
25.90, 25.29, 23.70, 23.44, 22.69, 14.11.

MS: C19H39NO 298.26 [M +l]+.

L0

H HO

[a] %, =-10.4 (c=2.2, DCM)

HNMR (400 MHz, CDCls) d: 3.20-3.23 (m, 1H), 3.08-2.98 (M, 2H), 1.90-1.74 (m, 3H), 1.58-1.44 (m, 3H), 1.38-1.12
(m, 26H), 0.86 (t, J= 6.7 Hz, 6H).

*C-NMR (100 MHz, CDCl5) d: 73.55, 65.08, 46.18, 37.48, 35.15, 31.92, 31.88, 30.33, 30.30, 29.70, 29.63, 29.36,
29.28, 25.45, 25.32, 23.63, 23.39, 22.69, 22.67, 14.12.

LSO

H HO

[a] *, =-6.4 (c=1.8, DCM)

'HNMR (400 MHz, CDCl5) d: 3.18-3.04 (m, 1H), 2.96-2.86 (m, 2H), 1.72-1.61 (m, 3H), 1.40-1.22 (m, 37H), 0.87 (t, J
=7.2 Hz, 6H).

BC-NMR (100 MHz, CDCl3) d: 73.50, 64.04, 46.61, 37.95, 35.02, 32.86, 31.96, 30.47, 30.44, 29.73, 29.69, 29.61,
29.48, 29.39, 26.13, 25.80, 25.26, 23.73, 23.47, 22.71, 14.09.

MS: CosHsiNO 382.33 [M+H]".



Direct Vinylogous Michael Addition Reaction:

Typical Procedure (Table2, entry 1): A mixture of 6a (19.4 mmg, 0.1 mmol), 7a (32 uL, 0.4 mmoal), cat.
(0.02 mmol) and PNBA (3.4 mmg, 0.02 mmol) in brine (0.5 mL) was stirred for 36 h at 0°C. Then the
reaction was guenched by adding 0.5 mL 1M HCI. The mixture was extracted with EtOAc, dried with
anhydrous sodium sulfate. The crude product was purified by column chromatography on silica gel to
give the desired product 8aa in 82% yield with 90% ee, determined by HPLC (Chiralpak AS, 0%
2-propanol/hexane, 1 mL/min): tminor = 18.756 min, tmajor = 26.674 min.

8aa[a] “, =-368 (c 1.02, DCM), 90%ee;

Ri=0.32 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCls): d9.64 (s, 1H), 7.93 (d, J= 7.9 Hz, 1H), 7.50 (t, J= 7.5 Hz, 1H), 7.34 (t, J =
7.6 Hz, 1H), 7.28-7.26 (m, 1H), 3.04-3.02 (m, 1H), 3.00-2.96 (m, 1H), 2.91-2.84 (m, 1H), 2.45-2.41 (m,
2H), 2.38-2.19 (m, 2H), 2.12-2.04 (m, 1H), 1.05 (d, J= 6.6 Hz, 3H);

3C NMR (100 MHz, CDCl3): d 200.4, 177.4, 140.2, 133.8, 129.5, 129.2, 128.3, 127.0, 113.5, 113.3,
81.1,48.7,47.1, 28.8, 24.9, 24.5, 17.3;

IR (KBr): 2226, 1762 cm'™;

MS: C17H16N20 264.12 [M]+

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 18.756 min, tmajor = 26.674 min.

8bala] *, =-475(c 0.98, DCM), 92%see;

Ri=0.24 (Hex:EA =4:1);

'H NMR (400 MHz, CDCl3): d9.63 (s, 1H), 8.13 (d, J= 8.2 Hz, 1H), 7.53 (t, J= 7.8 Hz, 1H), 7.06 (t, J=
7.6 Hz,), 6.96 (d, J= 8.2 Hz, 1H), 4.68 (dd, J= 1.4, 11.2 Hz, 1H), 4.26 (dd, J= 2.1, 12.6 Hz, 1H), 2.85
(d, J=10.1 Hz, 1H), 2.53-2.33 (m, 3H), 1.19(d, J= 6.5 Hz, 3H);

*C NMR (100 MHz, CDCls): d 199.9, 167.9, 156.2, 136.9, 127.9, 121.9, 118.2, 115.7, 113.2, 78.5, 66.3,
48.0,44.5, 27.8, 17.9;

IR (KBr): 2225, 1720 cm'™;

MS: C16H14N202 266.09 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 16.176 min, tmajor = 21.493 min.



8ca[a] *, =-514 (c 0.89, DCM), 91%ses;

R;=0.16 (Hex:EA =4:1);

'H NMR (400 MHz, CDCls): d 9.58 (s, 1H), 7.80 (d, J= 7.9 Hz, 1H), 7.39 (t, J= 7.6 Hz, 1H), 7.23-7.15
(m, 2H), 3.48-3.43 (m, 1H), 3.27-3.22 (M, 2H), 2.47-2.23 (m, 3H), 1.15 (d, J= 6.3 Hz, 3H);

3C NMR (100 MHz, CDCl3): d 199.8, 173.4, 138.2, 133.8, 130.3, 127.2, 125.6, 124.9, 113.0, 112.6,
82.6,48.1, 43.9, 28.5, 27.9, 17.5;

IR (KBr): 2229, 1721 cm'™;

MS: C16H14N208 282.09 [M]+

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 21.464 min, tmajor = 39.825 min.

8daa] *, =-171(c 0.85, DCM), 88%ee;

Ri=0.18 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCls): d 9.62 (s, 1H), 7.78 (d, J= 8.8 Hz, 1H), 6.84 (d, J= 8.8 Hz, 1H), 6.74 (s,
1H), 3.86 (s, 3H), 3.06-2.82 (m, 3H), 2.45-2.38 (m, 2H), 2.36-2.21 (m, 2H), 2.09-1.99 (m, 1H), 1.04 (d, J
=6.6 Hz, 3H);

BC NMR (100 MHz, CDCl3): d 200.6, 176.4, 163.9, 142.8, 130.6, 121.9, 114.4, 114.2, 113.9, 113.1,
77.8,55.6, 48.6, 47.0, 28.6, 25.1, 24.5, 17.5;

IR (KBr): 2224, 1725 cm™;

MS: C18H18N202 294.14 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 20.088 min, tmajor = 24.691 min.

8ea[a] *, =-48 (c=0.32, DCM), 87%e¢;

Ri=0.17 (Hex:EA =4:1);

'H NMR (400 MHz, CDCl3): d9.64 (s, 1H), 7.42 (d, J= 2.5 Hz, 1H), 7.16 (d, J= 8.5 Hz, 1H), 7.08-7.05
(m, 1H), 3.84 (s, 3H), 3.11-3.06 (m, 1H), 2.98-2.89 (m, 1H), 2.83-2.77 (m, 1H), 2.45-2.35 (m, 1H),
2.31-2.19 (m, 2H), 2.10-2.01 (m, 1H), 1.06 (d, J= 6.5 Hz, 3H);

BCNMR (100 MHz, CDCl3): d 200.5, 177.5, 157.9, 132.3, 130.6, 129.6, 121.7, 113.6, 113.3, 111.6,
80.7,55.7,48.7,47.1, 28.8, 24.9, 24.1, 17 .4;

IR (KBr): 2221, 1724 cm'™;

MS: C18H18N202 294.4 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 12.136 min, tmajor = 22.946 min.



8fa[a] *, =-19 (c = 0.26, DCM), 75%ee;

R;=0.29 (Hex:EA =4:1);

'H NMR (400 MHz, CDCl3): d9.75 (s, 1H), 7.53-7.48 (m, 3H), 7.30-7.28 (m, 2H), 3.16-3.09 (m, 1H),
2.63-2.58 (m, 1H), 2.39-2.21 (m, 2H), 1.22 (d, J= 6.9 Hz, 3H), 1.07 (d, J= 6.5 Hz, 3H);

3C NMR (100 MHz, CDCl3): d 200.6, 183.9, 134.1, 131.0, 129.1, 127.1, 111.9, 88.4, 48.0, 47.3, 31.2,
19.3,17.3;

IR (KBr): 2228, 1726 cm'™;

MS: C16H16N20 252.14 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min) after converted to the alcohol, tminor = 10.742 min, tmajor = 13.389 min.

8ab [a]*,,=-269 (c 0.58, DCM), 84%ee;

Ri=0.39 (Hex:EA =4:1);

H NMR (400 MHz, CDCls3): d9.61 (s, 1H), 7.91 (d, J= 7.8 Hz, 1H), 7.50 (t, J= 7.1 Hz, 1H), 7.35-7.26
(m, 2H), 3.27-3.23 (m, 1H), 2.98-2.88(m, 2H), 2.56-2.49 (m, 1H), 2.22-2.16 (m, 2H), 2.11-2.04 (m, 1H),
1.61-1.54 (m, 1H), 1.49-1.42 (m, 1H), 1.36-1.28 (m, 1H), 0.89 (t, J= 7.5 Hz, 3H);

BCNMR (100 MHz, CDCl3): d 200.6, 177.5, 140.2, 133.7, 129.4, 129.3, 128.5, 126.9, 113.5, 113.3,
80.9,45.2,44.7, 34.0, 25.1, 24.6, 23.1, 9.6;

IR (KBr): 2219, 1743 cm'™;

MS: CigH1gN2O 301.11 [M+Na]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1 mL/min),
tminor = 14.866 min, tmajor = 18.309 min.

8bb [a] *,, =-291 (c = 2.4, DCM), 88%see;

R;=0.45 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCl3): d9.58 (s, 1H), 8.11 (d, J= 8.2 Hz, 1H), 7.51 (t, J= 7.8 Hz, 1H), 7.04 (t, J=
8.2 Hz, 1H), 6.98 (d, J= 7.8 Hz, 1H), 4.64 (dd, J= 1.7, 12.6 Hz, 1H), 4.24 (dd, J= 2.2, 12.6 Hz, 1H),
2.98 (d, J= 8.3 Hz, 1H), 2.60-2.53 (m, 1H), 2.38-2.23 (m, 2H), 1.75-1.68 (m, 2H), 0.93 (t, J= 7.5 Hz,
3H);

BC NMR (100 MHz, CDCl3): d 199.9, 168.1, 156.2, 136.9, 127.9, 121.8, 118.1, 115.8, 113.2, 113.1,
78.5, 66.3, 44.6, 42.1, 32.6, 23.5, 9.46;

IR (KBr): 2226, 1719 cm™;

MS: C17H16N202 280.12 [M]+

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 14.009 min, tmajor = 19.113 min.
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8cb [a] *,,=-492 (c = 1.3, DCM), 90%ee;

Ri=0.27 (Hex:EA =4 : 1),

'H NMR (400 MHz, CDCls): d 9.54 (s, 1H), 7.78 (d, J= 8.0 Hz, 1H), 7.40 (t, J= 7.6 Hz, 1H), 7.23-7.16
(m, 2H), 3.40 (dd, J= 1.8, 12.5Hz, 1H), 3.21 (dd, J= 2.3, 12.6 Hz, 1H), 2.48-2.36 (m, 2H), 2.23-2.18 (m,
1H), 1.73-1.54 (m, 3H), 0.96 (t, J= 7.5 Hz, 3H);

3C NMR (100 MHz, CDCl3): d 199.9, 173.3, 138.2, 133.8, 130.4, 127.1, 125.8, 124.9, 113.0, 112.6,
82.7,44.5,41.4,32.7, 28.5, 23.1, 9.4;

IR (KBr): 2223, 1725 cm’™;

MS: C17H16N208 296.12 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 19.394 min, tmajor = 31.557 min.

8db [a] *, =-198 (c = 2.1, DCM), 84%e¢€;

Rf=0.22 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCl3): d9.60 (s, 1H), 7.94 (d, J= 8.9 Hz, 1H), 6.84( dd, J= 2.6, 8.9 Hz, 1H), 6.74
(s, 1H), 3.86 (s, 3H), 3.21-3.16 (m, 1H), 2.98-2.94 (m, 1H), 2.88-2.82 (m, 1H), 2.55-2.49 (m, 1H),
2.28-2.18 (m, 3H), 2.06-2.01 (m, 1H), 1.61-1.55 (m, 1H), 1.50-1.42 (m, 1H), 0.89 (t, J= 7.5 Hz, 3H);
BCNMR (100 MHz, CDCl3): d 200.7, 176.5, 163.9, 142.7, 130.7, 122.1, 114.3, 114.2, 113.9, 113.0,
77.9,55.6, 45.2, 44.5, 33.7, 25.3, 24.5, 23.1, 9.4,

IR (KBr): 2225, 1726 cm'™;

MS: C19H20N202 308.13 [M]+

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 19.145 min, tmajor = 21.763 min.

8ac [a]®,,=-269 (c 0.58, DCM), 85%e¢¢€;

Ri=0.59 (Hex:EA =4:1);

'H NMR (400 MHz, CDCl3): d9.61 (s, 1H), 7.89 (d, J= 7.9 Hz, 1H), 7.50 (t, J= 7.2 Hz, 1H), 7.33(t, J=
7.6 Hz, 1H), 7.26 (d, J= 8.5 Hz, 1H), 3.28-3.23 (m, 1H), 3.01-2.94 (m, 1H), 2.89-2.82 (m, 1H),
2.53-2.45 (m, 1H), 2.30-2.23 (m, 2H), 2.19-2.13 (m, 1H), 2.11-2.04 (m, 1H), 1.46-1.28 (m, 4H),
1.27-1.19 (m, 1H), 0.89 (t, J= 7.0 Hz, 3H);

BCNMR (100 MHz, CDCl3): d 200.6, 177.5, 140.2, 133.7, 129.5, 129.4, 128.4, 126.9, 113.5, 113.3,
81.0,46.0, 45.3, 33.2, 32.9, 25.2, 24,5, 18.8, 14.3;

IR (KBr): 2225, 1730 cm'™;

MS: C19H20N20 292.10 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 12.974 min, tmajor = 15.776 min.
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8bc [a]?,,=-529 (c 0.63, DCM), 87%e€;

R;=0.35 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCls): d9.57 (s, 1H), 8.08 (d, J=7.1 Hz, 1H), 7.51 (t, J= 8.4 Hz, 1H), 7.05 (t, J=
7.5Hz, 1H), 6.95 (d, J= 8.4 Hz, 1H), 4.64 (dd, J= 1.4, 12.3 Hz, 1H), 4.24 (dd, J= 2.2, 12.6 Hz, 1H),
2.98 (d, J=9.9 Hz, 1H), 2.57-2.49 (m, 1H), 2.39-2.32 (m, 2H), 1.65-1.42 (m, 2H), 1.40-1.24 (m, 2H),
0.93 (t, J= 7.3 Hz, 3H);

3C NMR (100 MHz, CDCl3): d 200.0, 168.2, 156.2, 136.9, 127.9, 121.8, 118.1, 115.8, 113.2, 78.6, 66.4,
45.3,42.7, 33.4, 31.8, 18.8, 14.2;

IR (KBr): 2228, 1744 cm'™;

MS: C18H 18N 202 294.14 [M]+

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 12.723 min, tmajor = 16.203 min.

8cc [a]?,,=-278 (c 2.8, DCM), 84%e¢;

Ri=0.28 (Hex:EA =4:1);

'H NMR (400 MHz, CDCls): d 9.54 (s, 1H), 7.77 (d, J= 8.0 Hz, 1H), 7.40 (t, J= 7.6 Hz, 1H), 7.24-7.16
(m, 2H), 3.45-3.42 (m, 2H), 3.24-3.20 (m, 1H), 2.45-2.42 (m, 2H), 2.27-2.19 (m, 1H), 1.38-1.14 (m, 4H),
0.92 (t, J= 7.1 Hz, 3H);

BCNMR (100 MHz, CDCl3): d 200.7,174.1, 137.8, 133.6, 130.2, 127.2, 126.1, 125.1, 113.1, 112.5,
82.9,44.5, 42.7,34.2, 32.7, 28.8, 19.6, 13.9;

IR (KBr): 2221, 1724 cm™;

MS: C18H 18N 208 310.12 [M]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 17.132 min, tmajor = 24.571 min.

8ad [a]*,,=-176 (c 1.8, DCM), 85%e¢¢€;

R;=0.31 (Hex:EA =4:1);

H NMR (400 MHz, CDCls3): d9.40 (s, 1H), 8.03 (d, J=7.9 Hz, 1H), 7.55 (t, J=7.2 Hz, 1H), 7.39-7.25
(m, 7H), 3.59-3.54 (m, 1H), 3.20-3.13 (m, 1H), 3.08-2.92 (m, 2H), 2.87-2.81 (m, 1H), 2.56-2.51 (m, 1H),
1.98-1.88 (m, 1H), 1.79-1.74 (m, 1H);

BCNMR (100 MHz, CDCl3): d 199.6, 176.5, 140.0, 139.9, 134.2, 129.9, 129.2, 128.7, 128.4, 127.8,
127.1, 1135, 113.4, 80.8, 48.1, 47.3, 43.5, 40.4, 25.3, 24.3;

IR (KBr): 2213, 1748 cm'™;

MS: CxH1gN2O 327.13 [M+H]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1 mL/min),
tmajor = 20.732 min, tminor = 30.280 min.
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8bd [a] *, =-218 (c 1.08, DCM), 87%es;

R;=0.26 (Hex:EA =4: 1);

'H NMR (400 MHz, CDCls): d 9.44 (s, 1H), 8.20 (d, J= 8.1 Hz, 1H), 7.56 (t, J= 7.8 Hz, 1H), 7.41-7.37
(m, 2H), 7.33-7.29 (m, 3H), 7.10 (t, J= 7.7 Hz, 1H), 7.02 (d, J= 8.4 Hz, 1H), 4.12-4.02 (m, 2H),
3.45-3.38 (m, 1H), 3.28-3.18 (m, 1H), 3.12-3.05 (m, 1H), 2.65-2.59 (m, 1H);

3C NMR (100 MHz, CDCl3): d 199.2, 167.1, 156.3, 139.2, 137.3, 129.4, 128.1, 128.0, 122.0, 118.4,
115.3, 113.2, 78.7, 66.5, 46.8, 45.2, 39.5;

IR (KBr): 2224, 1719 cm™;

MS: C21H16N202 327.15 [M-H]+.

The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1
mL/min), tminor = 19.582 min, tmajor = 22.589 min.

NC._CN CHO

| 1
| CeHaCl-a

(@)
8be [a]*,=-153 (c 0.67, DCM), 88% ee.
R;=0.38 (Hex:EA =4: 1);
HNMR (400 MHz, CDCl3): d9.44 (s, 1H), 819 (d, J=8.1 Hz, 1H), 7.56 (t, J=8.2 Hz, 1H), 7.53 (d, J =
8.2Hz, 2H), 7.22 (d, J=8.2Hz, 2H), 7.10 (t, J=8.4 Hz, 1H), 7.03 (d, J= 8.4 Hz, 1H), 4.13-4.01 (m, 2H),
3.45-3.35 (m, 1H), 3.19-3.02 (m, 2H), 2.68-2.63 (M, 1H);
BCNMR (100 MHz, CDCls3): d198.6, 166.7, 156.2, 137.8, 137.4, 132.5, 129.9, 127.9, 122.2, 118.4,
116.2,115.2, 113.4, 113.0, 78.8, 66.4, 46.7, 44.9, 38.6;
IR (KBr): 2216, 1720 cm'™;
MS: C,1H15CIN-O, 363.11 [M+H]+
The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1 mL/min),
tminor = 20.517 min, tmajor = 23.797 min.

NC._CN _CHO

\H
- “CgH4Br-4
HC64r

[©)
8bf [a]*,,=-174 (c 0.45, DCM), 85% e€;
R;=0.33 (Hex:EA =4:1);
H NMR (400 MHz, CDCls3): d9.46 (s, 1H), 8.20 (d, J=8.1 Hz, 1H), 7.57 (t, J= 7.8 Hz, 1H), 7.53 (d, J
=8.2Hz, 2H), 7.20 (d, J=8.2 Hz, 2H), 7.11 (t, J= 8.3 Hz, 1H), 7.03 (d, J= 8.4 Hz, 1H), 4.12-4.01 (m,
2H), 3.44-3.37 (m, 1H), 3.19-3.04 (m, 2H), 2.66-2.61 (m, 1H);
BCNMR (100 MHz, CDCl3): d 198.6, 166.7, 156.2, 138.4, 137.4, 132.5, 129.9, 127.9, 122.2, 118.4,
116.2,115.2,113.4, 113.1, 78.8, 66.4, 46.7, 44.9, 38.8;
IR (KBr): 2209, 1719cm™;
MS: C1H1sBrN-O, 429.03 [M+Na]+.
The enantiomeric ratio was determined by HPLC on Chiralpak AS column (20% 2-propanol/hexane, 1 mL/min),
tminor = 22.685 min, tmajor = 25.682 min.
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HPL C spectra of products:

NC.__CN CHO

MIADILE Sg=2B016 ReF380100 (<L LOAS0000060)

%

o

: — — — — T T T T T :
10 2 1 16 8 20 2 2 % 2 mr
Peak RetTime Type Width Lrea Height Lrea
# [min] [min] [mdTT*z5] [ mdlT] %
S [====] === | == [==mmmm - |-=------ [
1 15.441 VE 1.0312 Z.65250ed 383.354658 47.5160
Z Z26.337 MM 1.715% 2,92954ed 254,57108 5Z.4840

Totals : 5. 56234ed BBT. 92575
WA 04 O, Sig=320,16 Ref=350,100 (LU JU MLI2045000004. 0
mAl 3
175
150
125
00 3
#
" g
25 ‘@Y@""
W '
12III1!4 1:31;32:32|22!4
Peak RetTime Type Width Area Height Area
# [min] [min]  [whU*=z] [mAT] g
== el [-======== | -—======== |-======- I
1l 15.801 MM 0.6492 236.82565 6. 05029 1l.8856
2 =2l.551 MM 1.0425 1.23227ed 197, 002584 95,1144
Totals : 1.25595e4 203.058313
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Wi o1 O, Sig=320,16 R ef=360, 100 (L JU NLIZ1 34000003, )

it
&
a0 '{@

—r I I 1T T T
10 125 15 7.5 20 z25

Peak RetTime Type Width Area Height Area
# [min] [min] [mdTT*s] [ w&IT] %
el e [ | -—======== [-========= | —======= I
1 14.7534 MM 0.6034 1.65152e4 464, 45425 38.6837
2 19,171 MM 0.9279 Z2.66532ed 475.71790 6l1.3163

Totals : 4, 34633ed 943.20215

Wi D, Sig=320, 16 Ref=360 100 (LUJU NG 1271000004 .0

maL 1_

50

40_

30

20 oL

A
10 g ¥
g =
10 125 15 75 20 =5 =

Peak RetTime Type Width Area Height Area

# [min] [min] [maT*=] [ maTr] %

and BT e e R |-=————-- |
1 15.997 MM 0.5243 28.78300 9.14992Ze-1 0.9z49
z 21.751 BB 0.7792 3083.30664 59.05228 99,0751

Totals : 3112.08964 539.9a8728
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MDD, Sgr220/16 Re=360,100 (LLOUNLI21430000000)

o S

——— T T T T T T T T T T T T T T T T
10 5 20 5 30 k3 40 45 mr

Peak RetTime Type Width bLrea Height ALrea
# [min] [min] [mall*s] [ mall] %
- | —===]=-====-= | ———= === |-===—=— | ——=====- |
1l 21.253 BB 0.8013 2826.14746 183.93390 43,5414
2 38.840 EB 1.7987 1.2741z2Ze4 99,.31683 L6, 4586

Totals : £.25673ed 233.25073

MANSD D, Sig=320,16 Ref=260,100 (LU JU NG 127-2000001 00
mAL

=

min

Peak RetTime Twpe Width Area Height Area
# [min] [min] [mall* =] [ maT] %

1 z1.701 MM 0.8366 13.30549 Z.6507ze-1 1.1707
2 41,272 MM 1.9940 1123.22412 9.38844 93.8293

Totals : 1136.52962 9. 65352
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8da ~o

MDD, Sge220/16 Re=360100 (LLOUNLIZ1280000000)

@

s s x = T a % "3
Peak RetTime Type Width Area Height Area
# [min] [min] [mdT¥s] [ hIT] %
- | ——==--====- [ -—=——————- [-=====- | ===
1l Z0.194 EE 0.8240 1495.50134 26.67845 40,7103

2 25.178 BB l.0082 Z173.02393 31.13301 59,2897

Totals : 3673.52527 57.81146
MWDL D, Sg=22016 Ref=360,100 (LUIUNILI214700000LD)
mU
1201
100
80+
60+
40
20
0o
b b = & 5 _
Peak RetTime Type Width Area Height Area
# [min] [win] [malT* =] [ m&lr] %
|- [-—==|-====== [-======—= | -—====——- |-==—===== I
1 Z0.058 MM 0.5115 ©70.05554 13.761z26 G6.1565
2 24.591 MM 1.3409 1.02137e4 126.95211 93,8435
Totals : 1.08837e4d 140, 71337

17



MWD D, Sge220/16 Re=360100 (LLOUNLI2142000000D)

2%

0~

o 2 4 B B » 2 & ®  ®
Peak FetTime Type Width Area Height Area
# [min] [min] [mal*s] [ maT ] %
== | =-===]=-===-=- | === [-====———- | —======-
1 12.322 BE 0.4412 4350.3793% 147.0479%6 42,3114
2 2Z.946 VB 1.0330 5931.44287 ga.60307 57.6886

Taotals : l.0z51lged 233.05003

bt 0 O, Sig=320,16 Ref=360,100 (LU JU WS 928 10000000
mAL ]

1503
125
100
75 ]
50

B
'cj
o AN e

07

0 15 20 25 =0 25

Peak RetTime Twpe Width Area Height Area
# [min] [min] [maTT* =] [ m&1r] %

1 1Z.138 VB 0.464%7 933.41137 £9. 37506 f. 4351
2 22.945 WV 1.1204 1.36443e4 152.04%03 93, 5649

Totals : 1.455827e4 Z11. 42409
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8fa

MWD1 E, S1g=260,16 Ref=360,100 (LUJUN\Z150R000.0)

718

3,386

T
2

T
i

T T T T
8 10 12 14

Peak RetTime Tvype Width Area Height Area
# [mind [min] [uhiT+=1] [wATT] 3
——— | === |—————— | === |————=——-
1l 10.719 PE 0.4228 6710.71387 233.87077 45,4675
2 13.386 BB 0.5177 B048,660l6 229,19559 54,5325
Totals : 1.47594:24 463, 06636
O E, Sg-230 16 Ref=360.100 (LUTONGO0E 200
Peak RetTime Twvpe Width Area Heidght Area
# [minl [minl [mal*=z] [TwaTT] %
——————— | === | ————————— | ———————— | === |
1l 10.742 PE 0.4299 3653.79932 125.39944 12,2827
2 13.389 EBE 0.5308 2.60936e4d T23.51379 87.7173
Totals 2.97474ded 548.91323
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8ab

WA L4 [, Sig=320,16 R ef=260, 100 (LU JU HLI2022000000. 00

mAld P
250
ualn}
150
yLuln}
a0
a .
r— " 1~ - - - 1T - 1
10 125 15 7.5 20
Peak RetTime Type Width Area Height Area
# [min] [min] [maAl*=] [m&Tlr] %
== el [-========= | -—====—=== |-======= I
1 13.922 VB 0.6329 1.34304e4 314.09564 47,1995

£ 17.343 BV 0.7601 1.50240ed 292.09741 LSzZ.8002

Totals : Z2.84545e4d e06. 19305
b D4 [, Sig=320,16 Ref=360,100 (LU U NG 1341000000 0 )
mAll 3 @
500
500
400
2003 il
o @P\@'
200 .
T
100 3 I
nd3—— v-'f\\_l
T T
Peak RetTime Tvype Width Area Height Area
# [min] [min] [mdTT* 3] [malr] %

1 14.3686 MM 0.76%0 3446.43950 74.63313 7.9300
2 18.309 VB 0.5607 4.00152e4 695, 09027 92,0700

Totals : 4.34al7ed TT2.78940
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8bb

MWD D, Sge220/16 Re=360,100 (LLOUNLI30240000000)

il
08

Peak RetTime Type Width Area Height Area
# [min] [min] [midlT* =] [ malr] %

1 13.8EZ3 BB 0.4566 1240.91223 40, 52467 47, 9402
2 18.933 BB 0.6301 1347.54651 32.20778 5Z.0593

Totals : 2585.45374 73.03245

MDA D, Sig=220,168 Ref=2360,100 (LUJU NG 1242000000 .0 )

mAll
400
200
200 g @"5’#
100 E&‘-&
o7 T T T T T T T T T T T T T T T T T T T
12 14 16 18 20 22
Peak RetTime Type Width Area Height Area
# [min] [min] [mdlT* =] [mall] %
== el [-========= | -—====—=== |-======= I
1 14.009% MM 0.4589 1945.24585 66, 24547 6.1491
2 19.115 MM 1.02583 2.96590e4 450. 73212 93,8509
Totals : 3.16022ed 546, 97758
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MWD D, Sge22016 Re=360,100 (LLOUNLI30BI0000000)

mU
12-
] 3
g
6
4
2]
o
s ws @ =25 5 @5 a @5 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mdTT* =] [ mi1r] %
- [-—==]-====== [-======== | === [-======-
1 19.329 BB 0.58583 764.93243 12.77971 45, 4356
2 32.604 BB 1.1621 8514.34363 9.29515 51. 5644
Totals : 1579.27606 22.07486

b DA L, Sig=320,18 Ref=3E0, 100 (LIJU NG 1242000002 .0

mAl 7 2
200 =
150
100
o
8 &
o — T
10 15 o 25 = 5 40 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mal* =] [miTr] %
== e [-========= | -—====—=== |-======= I
1 19.195 MM 0.5543 g0.10063 1.73169 0. 2750

£ 30.45% BB 1.7433 Z.90433ed 242.46143 99,7250

Totals : Z2.9123%e4 244.1931:2
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Peak RetTime Type Width Ltrea Height Area
# [min] [min] [wdT* =] [ malr] %

1 19.163 BB 0.9633 166Z.22009 £Z4.96114 41.7639
£ ZE.507 BB 0.93%72 2317.582440 Je.7e0ll  53.:2361

Totals : 3980.04456 6l. 74125
Ry D D, Sig=320,16 Ref=360,100 ¢LU JU HE 13449000000 0
mAl o ]
S
200
150
00 4 i
g o
50 'é,?gé*
l_r__,-"_'_""‘-h\_._____ \—F\
04
15 18 20 2 24 =
Peak RetTime Type Width Area Height Area
# [min] [min] [mdTT* =] [ matr] %

1l 19,145 MM 1.1530 1433.32727 2l. 44216 g. 1637
2 21.763 VB 0.9524 1.66731ed Z247.35474 91.8303

Totals : 1.581564e4 Z68. 796250
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MWD D, Sg=320/16 Ref=360,100 (LLOUNLI300B0000000)

mU
20
175
5]
15
101
75
501
2]
o s H
S
Peak FetTime Type Width Area Height Area
# [min] [min] [mdaT*=] [ mall] %
e B i R | == ==mmm - | === mm - | === ===
1 12.528 BB 0.5499 7456.85986 205.21529 45, 3640
2 15.279 BB 0.6lz24 7961.35449 197.46574 51.6360
Totals : 1.54152ed 402.68103
MG O, Gig=220, 16 Ref=ae0, 100 (L0 J0 NG 155 1000000 0 )
mAl e
25
20 -
15
10
" 5
o
. /\
5 B 12 14 1 1 P 22 24
Peak RetTime Type Width Area Height Area
# [min] [min] [mal* =] [mi1r] %
== el [-========= | -—====—=== |-======= I
1 12.974 BB 0.5095 g4.51665 2.37332 7.7437
2 15.776 BB 0.5996 1006.90967 25.33673 92,2563
Totals : 1091 .42632 27.71005
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it 01 D, Sig=320,15 Ref=360, 100 (LU JU RLIE0 300000000

mal) ] & 5
200 =
150
100
50 7

o I .
u] 2|5 o EI ?I.E I 1:3 12|.5 1|5 17-'|.5

Peak RetTime Type Width Area Height Area

# [min] [min] [wall* =] [mdIT] %

=== e it [-=——===—-- | —===—===—- [-====-=- I

1 12.454 VB 0.4640 7220,45557 234,02757 47,1133

2 1l6.0Z1 EB 0.6242 8105,28711 196,91902 5Z.8867
Totals : 1.53257e4d 430, 246 59

RO O, Sig=az0, 16 R et=aa, 100 (L0 I NG 132 2000007 0

mAll 2

250 1

ey

2650

200

180 1

100

]

g ]

] ¢
50_-\1/\

1z 14 18 18 20 2z 24
Peak RetTime Twpe Width Area Height Area

# [min] [min] [wmdTT* =] [maTr] %
| = el [-======== | === |-======= I

1 12.723 VB 0.4309 1257.24353 44, 34673 6. 5054

2 1le.203 VB 0.7339 1.84908e4 378.53038 93,4916

Totals : 1.99781ed 443, 37709
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MWD D, Sg=320,16 Ref=360,100 (LLUUNLIZ015-2000000D)

AU
175+
15
125]
]
104 &
75
5,
251
0,
v 2w & 18  » z i
Peak FRetTime Type Width Area Height Area
# [min] [min] [mall* =] [mkT] %
- [-—==]======= [-========= | -========= |-=======
1 14.693 EE 0.531% A84.04742 19,471058 51.97Z0
2 23.913 EE 0.8702 B/32.13739 10, 556251 45.0280
Totals : 1316.184581 30.03356
WANDA [, Sig=z0, 16 Fef=a60,100 (LU JU NG T35 3000000 D)
maAl
140
120
00
3 4
20 '
609 oo
w] B
04
175 20 zs 25 78 0 =5 % min
Peak RBetTime Type Width Area Height Area
# [min] [min] [walI* =] [mkT] %
== el [-========= | === [-======= I
1 17.132 MM 0.7113 1162,.69885 27.24472 8. 2525
2 24,571 MM 1.3777 1.29264e4 156. 37955 91,7475
Totals : 1.405891e4d 183. 62427
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8ad

WA L [, Sig=320,16 Ref=260, 100 (LU JU HLI2022000000. [

maAl 4 o
35 3 i
30 3
25 3
20 3
159
109
53
o T T I T T
15 20 25 20 35
Peak RetTime Tvype Width Area Height Area
# [min] [min] [miiT* =] [mdir] %
- e |- |- ===
1 21.582Z BE 1.4104 3643.73877 38.07954 493409
2 29,538 BB 1.3651 23741.08325 40,07685 5008591
Totals T384.82202 78.15639
MDA D, Sig=320,16 Ref=360,100 (LU JU HiE121000001.0)
mAJ.I_ P rf\%%
260 2
200 7
150
2 &
100 oo
0 .
1|5 ) 3:3 min
Peak RetTime Type Width Area Height Area
# [min] [min] [malT* 2] [mdil] ]
-———=|-———— |—==—=]-====-- |———————- |- === |
1 20,732 MM Z2.0511 3.88788e4 315.92508 02,4632
2 30,280 MM 1.4028 3169.06030 37.65275 7.5368
Totals 4,20475e4 353.57783
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8bd

MDD, Sg=220/16 Ref=360,100 (LLUUNLI300B0000000)

16+

144

24803

s s o =z x » B 2
Peak FetTime Type Width Area Height Area
# [min] [min] [mill* =] [ miir] %

1 £1.0%53 EE 0.7073 7TE7.625866 16.7293% 50.862E
2 24.803 BE l.0954 7T57.58525 9.67999 49,0378

Totals : 1545.51392 Z6. 40935
hAUCd L, Sig=220,16 Ref=360 100 (LUJUMNLEZA 172200

mAL

30 40

Peak RetTime Tvype Width Area Height Area
# [min] [min [milws] [mATT] %
e e |-——====——- |-—====——=- |-===—==-
1 159,532 MM 0.7677 136.02953 2.95317 6.4259
2 Z2.859 MM 1.7166 1979.565804 1922271 93,5711

Totals : 2115.39757 22.17588
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DT Dy, Sig=3220,18 Ref=260,100 (LUJUMNWLIZ 1252000

]
in

P
2397

75
5
25
07
15 20 25 an
Peak RetTime Type Width Area Height Area
# [min [min [mal*s1 [BFAL %

e | === —mmm--- | === mmmmo- | == mmmm- |—--mmm- |
1 zZ0.787 PB 0.5056 1067.68127 19. 23425 52.9542
2 23.987 PB 1.1760 943.55377 9.a60594  47.0455
Totals : 201a.23505 28.840189

Wil 01 O, Sig=3Z0,15 Ref=3560,100 (LU JU NG132- 1000001 .00

Peak RetTime Type Width Area Height Area
# [min] [min] [mal* =] [ malr] %

l 20,5317 MM 0.9703 7.13688 1.22593e-1 1. 2125
2 23.797 MM 1.7444 581.47253 5. 55560 98,7875

Totals : 585.60941 5.8781%9
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Peak EetTime Type Width Area Height Area
# [min fminl [mal*=1 [ lll %
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1 22,956 BV 0.9959 2203.47070 32.30103 50.9943
2 25,750 VB 1.3865 2117.54053 153.45512 49.0057
Totals : 4321.01123 50.758614
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Peak RetTime Type Width Area Height Area
# [min] [min] [malT*=s] [ w1l %
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1 22.585 MM 1.1010 6.801858 1.02965e-1 1.75949
2 2Z5.582 MM 1.8665 379.70093 3.39057 98,2401
Totals : 386.50281 3.49353
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