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General Methods and Materials

Unless otherwise noted, all commercially available chemicals were used without purification.
Analytical TLC were performed using SIL G-25 UV252 from Macherey&Nagel (particle size
0.040-0.063 nm; 230-240 mesh. flash) and visualized with ultraviolet radiation at 254 nm. H
and 3C NMR spectra were recorded at ambient temperature on a Varian Innova 400 or Innova
600. Chemical shifts for *H NMR and 3C NMR are reported in parts per million (ppm) and
coupling constants were reported in Hertz (Hz). The following abbreviations are used for the
spin multiplicity: s = singlet, d = doublet, dd = doublet of doublet, t = triplet and m = multiplet.
Optical rotations were measured on a Perkin-Elmer 241 polarimeter. Mass spectra were
acquired on a ThermoFinnigan LCQ Deca XP plus (ESI) spectrometer and high resolution ESI
spectra on a ThermoFisher Scientific LTQ Orbitrap XL. Analytical HPLC was performed on a
Aligent 1100, Aligent 1260 or Hewlett-Packard 1100 Series instrument using chiral stationary
phases (Chiralpak IC, IB and AS; Daicel; Whelk 01). During optimization of the organocatalytic
step for the determination of the enantiomeric excess of the Michael adduct 3a, the
corresponding OTBS protected derivative 3a’ was synthesized in order to achieve a higher
resolution on the HPLC. Catalyst K, nitroalkenes 2 and the substituted 2-hydroxy-1,4-

naphthoquinones were prepared according to known procedures.’ %3
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3R.-Y. Yang, D. Kizer, H. Wu, E. Volckova, X.-S. Miao, S. M. Ali, M. Tandon, R. E. Savage, T. C. K. Chan and M. A.
Ashwell, Bioorganic & Medicinal Chemistry, 2008, 16, 5635.



General Procedure

Synthesis of nitroalkenes?:

1) CH3NO, (1.5 eq.)
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General procedure for the preparation of gem-dibromoolefines (first step):

Under an atmosphere of argon, a solution of triphenylphosphine (4.0 eq.) and
tetrabromomethane (2.0 eq.) in abs. DCM (0.15 M) was stirred at 0 °C for 30 minutes. Then
the aldehyde was added over a period of five minutes, and the mixture as stirred at 0 °C for
one hour. After addition of water, the layers were separated, and the aqueous layer was
extracted with DCM (three times). The combined organic layers were dried over MgS0O4 and
the solvent was removed under reduced pressure. The crude product was dry-loaded on silica

and subjected to flash chromatography (silica, n-pentane/DCM).
General procedure for the Corey-Fuchs homologisation (second step):

Under an atmosphere of argon, n-Buli (2.1 eq., 1.6 M in n-hexane) was added over a period
of 30 minutes via syringe pump to a solution of gem-dibromoolefine (1.0 eq.) in abs THF (0.4
M) at =50 °C, and the mixture was stirred at —40 °C for 15 minutes. After addition of DMF (2.0
eg.) at once, the mixture was allowed to warm to room temperature and stirred for one hour.
The mixture was added to a stirring solution of NaH2POa (ag.)/MTBE (1:1). After five minutes,
the layers were separated and the aqueous layer was extracted with MTBE. The combined
organic layers were dried over MgSO4, the solvent was removed under reduced pressure and

the crude product was subjected to flash chromatography (silica, n-pentane/EtOAc).
General procedure for the preparation of nitro olefines (third step):

Under an atmosphere of argon, nitromethane (1.5 eq.) and KOtBu (1 eq.) were added to a
solution of aldehyde (1.0 eq.) in a solution of THF and t-BuOH (1:1, 0.5 M), and the mixture
was stirred overnight. Then a solution of NH4Cl was added, the product was extracted twice

with Et,0, the combined organic phases were washed with brine and dried over MgSOa4. The



solvent was removed under reduced pressure and the crude product was subjected to flash

chromatography on silica (n-pentane/Et20 5:1 to 1:1).

Under an atmosphere of argon, TFAA (1.05 eq.) was added over a period of 30 min to a
solution of nitroalcohol (1.0 eq.) in DCM (0.5 M) at -40 °C. Then triethylamine (2.1 eq.) was
added, and the mixture was stirred at -0 °C for 45 min. The reaction was quenched with a
solution of NH4Cl was added, the liquid phases were separated, and the aqueous phase was
extracted twice with DCM. The combined organic phases were washed with a saturated
solution of NaHCOs3; and brine, and dried over Na;SOas. The solvent was removed under
reduced pressure and the product was purified by flash chromatography on silica (n-

pentane/Et,0 5:1).
Synthesis of the squaramide catalyst K?:

CF
®o o)

CFs
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Aqueous glutaraldehyde (50%, 1.0 mL) was added dropwise into a mixture of NaBH(OAc)3

(4.24 g, 20.0 mmol) and (1S,2S5)-1,2-diaminocyclohexane (570 mg, 5.0 mmol) in DCE (30 mL)
at room temperature. The resulting mixture was stirred at room temperature for 3 h, and then
guenched with aq. NaOH (10%, 20 mL). The organic layer was separated and the aq. layer was
extracted with DCM (3 x 20 mL). The combined organic layers were washed with brine (20
mL), dried over anhydrous NasSO4, and concentrated to give the crude product as a yellow
liguid. To a solution of the crude product (273 mg, 1.5 mmol) in DCM (5 mL) was added 3-
((3,5-bis(trifluoromethyl)phenyl)amino)-4-methoxycyclobut-3-ene-1,2-dione (271 mg, 1.0
mmol). The reaction was stirred at room temperature for 24 h. Then the mixture was
concentrated and purified by silica gel column chromatography (100 g silica gel was treated

with 5 mL NH3-H20, using DCM as eluant) to afford the desired product as a pale yellow solid.



Synthesis of 4H-pyranonaphthoquinones:

. 0 on cat. K (0.5 mol%)
AgOTf (15 mol%)
L NO,
* R3/\/ DCM, rt
RZ O

1 ,

A solution of catalyst K (0.5 mL, 0.5 mol%, 1.2 mg/mL) and nitroalkene 2 (0.275 mmol, 1.1 eq.)

in DCM (2 mL) was stirred for 10 min at room temperature under exclusion of light. 2-Hydroxy-
1,4-naphthoquinone 1 (0.25 mmol) was added, and the reaction mixture was stirred until
complete conversion of the naphthoquinone substrate as indicated by TLC. Then AgOTf (15
mol%) was given to the reaction mixture. After complete conversion, the crude product was
directly purified by flash column chromatography to afford the desired product as a yellow

solid?.

Optimization Studies of the Michael Addition

Table 1 Optimization Studies of the Michael addition?

o) o)
OH X NO, OH Ph
e e O
cl)a 2a 23 NOZ
Entry Solvent Time (h) Yield (%) ee (%)e
1 DCM 0.5 94 96
2 toluene 1 88 94
3 THF 1 94 95
4 benzene 1 91 94
5 Et,0 1.5 96 95
6 CHCl3 0.5 92 95
7P DCM 0.5 95 95
8¢ DCM 1 95 96
9d DCM 1.5 96 97

aReaction conditions: 1,4-naphthoquinone 1a (0.25 mmol), nitroalkene 2a (1.1 eq.), cat K (5 mol%), solvent (2.5 mL, 0.1
M).PReaction was carried out with cat K (1 mol%).cReaction was carried out with cat K (0.5 mol%).9Reaction was carried out with
cat K (1 mol%) at 0 °C.°Enantiomeric excess was determined by HPLC analysis of the TBS-protected derivative 3a’.

Analytical Data

2-Hydroxy-3-(1-nitro-4-phenylbut-3-yn-2-yl)naphthalene-1,4-dione (3a)

4 The pyranonaphthoquinones 4 are light and heat sensitive.



Compound 3a was isolated after flash chromatography (n-pentane : ethyl acetate 4:1) as red
solid (82 mg, 94%). Molecular formula: C20H13NOs. Molecular mass: 347.32 g mol—. R¢ = 0.65
(DCM). Mp: 140-142 °C. OR: [a]4! = 19.4 (c = 0.5, EtOH, 96% ee). *H NMR (400 MHz, CD30D)°:
6=8.06(m, 2 H, Ar-H), 7.76 (m, 2 H, Ar-H), 7.36 — 7.31 (m, 2 H, Ar-H), 7.28 = 7.22 (m, 3 H, Ar-
H), 5.21 (dd, J=8.3, 7.0 Hz, 1 H, CH,CH), 5.10 (dd, J=12.7,8.3 Hz, 1 H, CHH), 4.94 (dd, /= 12.7,
7.0 Hz, 1 H, CHH) ppm. 3C NMR (101 MHz, CD30D): & = 183.0 (C=0), 180.6 (C=0), 156.6 (Cg),
134.5 (Ar-C), 133.0 (Ar-C), 132.2 (Cq), 131.3 (2 C, Ar-C), 130.0 (Cq), 127.9 (3 C, Ar-C), 126.1 (Ar-
C),125.7 (Ar-C), 122.7 (Cq), 117.1 (Cq), 84.3 (alkyne), 82.3 (alkyne), 75.4 (NO2CH,), 26.1 (CH2CH)
ppm. IR (ATR): U = 3327, 3040, 2924, 2321, 2095, 1742, 1647, 1541, 1359, 1253, 1041, 894,
729, 689 cm 1. MS (ESI*) m/z = 370.07 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* =
370.0686; found: 370.0686.

2-((tert-Butyldimethylsilyl)oxy)-3-(1-nitro-4-phenylbut-3-yn-2-yl)naphthalene-1,4-dione
(3a%)

Compound 3a’ was isolated after flash chromatography (n-pentane : ethyl acetate 4:1) as
yellow oil (76 mg, 70%). Molecular formula: C26H27NOsSi. Molecular mass: 461.58 g mol™. R¢
= 0.68 (n-pentane : ethyl acetate 4:1). HPLC: Whelk 01, 97:3 n-heptane : EtOH, 0.7 ml/min, A
=254 nM, Tminor = 13.6 Min, Tmajor = 11.9 min. OR: [a]3! = 14.6 (c = 0.5, CHCl3, 96% ee). *H NMR
(600 MHz, CDCls): 6 = 8.13 — 8.10 (m, 1 H, Ar-H), 8.08 —8.04 (m, 1 H, Ar-H), 7.75 (m, 1 H, Ar-
H), 7.71 (m, 1 H, Ar-H), 7.40 — 7.35 (m, 2 H, Ar-H), 7.30 — 7.24 (m, 3 H, Ar-H), 5.29 (m, 1 H,
CH,CH), 5.13 — 5.05 (m, 2 H, CH3), 1.07 (s, 9 H, 'Bu), 0.42 (s, 3 H, CHs), 0.39 (s, 3 H, CHz3) ppm.
13C NMR (151 MHz, CDCls): 6 = 183.8 (C=0), 181.0 (C=0), 155.7 (Cy), 134.6 (Ar-C), 133.3 (Ar-
C), 132.1 (Cy), 131.8 (2 C, Ar-C), 130.2 (Cq), 128.4 (Ar-C), 128.2 (2 C, Ar-C), 126.5 (Ar-C), 126.4
(Ar-C), 123.7 (Cq), 122.5 (Cq), 84.3 (alkyne), 83.4 (alkyne), 76.0 (NO,CH>), 27.2 (CH2CH), 25.9 (3
C, '‘Bu), 19.2 (Si-C), -3.7 (2 C, d, CH3) ppm. IR (ATR): ¥ = 3589, 2936, 2323, 2089, 1905, 1578,
1352, 1252, 1005, 814, 585 cm~. MS (ESI*) m/z = 484.15 [M+Na]*. HR-MS (ESI*) m/z : calcd.
for [M+Na]* = 484.1551; found: 484.1542.

(R)-4-(Nitromethyl)-2-phenyl-4H-benzo[g]chromene-5,10-dione (4a)

Compound 4a was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(81 mg, 93%). Molecular formula: C0H13NOs. Molecular mass: 347.08 g mol 1. Rf = 0.61
(DCM). Mp: Decomposition at 175-177 °C. HPLC: IB, 9:1 n-heptane : i-PrOH, 1.0 ml/min, A =
254 nm, Tminor = 27.0 MiN, Tmajor = 23.5 min. OR: [a]3! =-22.5 (c = 0.2, CHCl3, 98% ee). *H NMR
(400 MHz, CDCl3): 6 =8.17 (m, 1 H, Ar-H), 8.13 (m, 1 H, Ar-H), 7.81 = 7.74 (m, 2 H, Ar-H), 7.72

5 The hydroxyl substituent was not observed on the NMR spectra.



—7.68 (m, 2 H, Ar-H), 7.45 — 7.37 (m, 3 H, Ar-H), 5.68 (d, J = 4.4 Hz, 1 H, ArC=CH), 4.78 — 4.69
(m, 2 H, CHNO,), 4.43 (dt, J = 6.2, 4.4 Hz, 1 H, CH2CH) ppm. 3C NMR (151 MHz, CDCl3): & =
183.9 (C=0), 177.5 (C=0), 153.0 (Cy), 150.7 (Cq), 134.5 (Ar-C), 134.0 (Ar-C), 131.6 (C), 131.5
(Cq), 130.8 (Cq), 129.9 (Ar-C), 128.6 (2 C, Ar-C), 126.8 (Ar-C), 126.4 (Ar-C), 125.0 (2 C, Ar-C),
117.0 (Cq), 97.1 (ArC=CH), 78.7 (CH2NO3), 30.4 (CH2CH) ppm. IR (ATR): ¥ = 3069, 2183, 2094,
1979, 1900, 1672, 1644, 1594, 1549, 1493, 1388, 1333, 1242, 1197, 1156, 1120, 1076, 1011,
941, 900, 854, 761, 718, 691 cm~1. MS (ESI*) m/z = 370.07 [M+Na]*, 386.04 [M+K]*. HR-MS
(ESI") m/z : calcd. for [M+Na]* = 370.0686; found: 370.0688.

(R)-2-(Naphthalen-1-yl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4b)

Compound 4b was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(93 mg, 94%). Molecular formula: C24H1sNOs. Molecular mass: 397.38 g mol™. R¢=0.39 (DCM
: n-pentane 7:3). Mp: 175-177 °C. HPLC: IC, 7:3 n-heptane : EtOH , 0.7 ml/min, A = 254 nm,
Tminor = 9.4 MiN, Tmajor = 7.4 min. OR: [a]3! =-19.9 (c = 0.5, CHCl3, 96% ee). *H NMR (600 MHz,
CDCl3): 6 =8.15 (t, J = 6.4 Hz, 2 H, Ar-H), 8.06 (d, J = 8.2 Hz, 1 H, Ar-H), 7.89 (dd, J = 25.3, 8.0
Hz, 2 H, Ar-H), 7.91 (d, /= 8.2 Hz, 1 H, Ar-H), 7.87 (d, J= 7.9 Hz, 1 H, Ar-H), 7.59 (d, / = 6.8 Hz,
1 H, Ar-H), 7.57 — 7.44 (m, 3 H, Ar-H), 5.50 (d, J = 4.0 Hz, 1H, ArC=CH), 4.94 (dd, J = 11.7, 5.7
Hz, 1 H, CHH), 4.73 (dd, J = 11.7, 3.6 Hz, 1 H, CHH), 4.46 (m, 1 H, CH2CH) ppm. 3C NMR (151
MHz, CDCl3): 6 = 184.0 (C=0), 177.4 (C=0), 153.2 (Cq), 152.1 (Cq), 134.5 (Ar-C), 134.0 (Ar-C),
133.6 (Cq), 131.6 (Cq), 130.9 (Cq), 130.8 (Cq), 130.6 (Ar-C), 130.4 (Cq), 128.4 (Ar-C), 127.7 (Ar-
C), 127.1 (Ar-C), 126.8 (Ar-C), 126.4 (Ar-C), 126.3 (Ar-C), 125.0 (2 C, Ar-C), 117.0 (Cq), 102.5
(ArC=CH), 78.8 (CH2NO3), 31.0 (CH2CH) ppm. IR (ATR): © = 3070, 2326, 2100, 1742, 1699, 1672,
1627,1592, 1550, 1509, 1435, 1383, 1335, 1304, 1243, 1190, 1125, 1060, 1036, 997, 954, 903,
860, 771, 718 cm~1. MS (ESI*) m/z = 420.09 [M+Na]*, 817.18 [2xM+Na]*. HR-MS (ESI*) m/z :
calcd. for [M+Na]* =420.0842; found: 420.0854.

(R)-2-(Naphthalen-2-yl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4c)

Compound 4c was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(87 mg, 88%). Molecular formula: C24H1sNOs. Molecular mass: 397.38 g mol™. R¢=0.50 (DCM
: n-pentane 7:3). Mp: Decomposition at 190-192 °C. HPLC: AS, 9:1 n-heptan : EtOH, 1.0 ml/min,
A = 254 nm, Tminor = 21.9 MinN, Tmajor = 19.3 min. OR: [a]3! = -6.9 (c = 0.5, CHCl3, 97% ee). *H
NMR (600 MHz, DMSO-ds): 6 =8.26 (s, 1 H, Ar-H), 8.12 —8.08 (m, 1 H, Ar-H), 8.08 —8.04 (m, 1
H, Ar-H), 8.01 (m, 2 H, Ar-H), 7.97 — 7.88 (m, 3 H, Ar-H), 7.82 (m, 1 H, Ar-H), 7.57 (m, 2 H, Ar-
H), 6.17 (d, J=4.5Hz, 1 H, ArC=CH), 4.87 (m, 2 H, CH,NO;), 4.39 (m, 1 H, CH2CH) ppm. 3C NMR



(151 MHz, DMSO-dg): 6 = 183.9 (C=0), 177.9 (C=0), 152.7 (Cq), 149.0 (Cq), 135.3 (Ar-C), 134.7
(Ar-C), 133.6 (Cq), 132.9 (Cq), 131.7 (Cq), 131.1 (Cq), 129.3 (Cq), 129.0 (d, 2 C, Ar-C), 128.1 (Ar-
C), 127.6 (Ar-C), 127.4 (Ar-C), 126.6 (Ar-C), 126.4 (Ar-C), 124.1 (Ar-C), 122.4 (Ar-C), 117.9 (Cy),
100.0 (ArC=CH), 79.5 (CH2NO>), 30.6 (CH2CH) ppm. IR (ATR): ¥ = 3063, 2910, 2671, 2324, 2099,
1748, 1664, 1539, 1431, 1380, 1307, 1195, 1017, 904, 865, 810, 709 cm~. MS (ESI*) m/z =
420.09 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 420.0842; found: 420.0842.

(R)-2-(2-Chlorophenyl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4d)

Compound 4d was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(77 mg, 81%). Molecular formula: C;0H12CINOs. Molecular mass: 381.77 g mol . Rf = 0.68
(DCM). Mp: Decomposition at 175-177 °C. HPLC: IC, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254
NM, Tminor = 5.7 MiN, Tmajor = 5.0 min. OR: [a]3! =-20.5 (c = 0.5, CHCl3, 95% ee). *H NMR (600
MHz, CDCls): 6 = 8.18 —8.11 (m, 2 H, Ar-H), 7.82 = 7.74 (m, 2 H, Ar-H), 7.51 (m, 1 H, Ar-H), 7.44
(m, 1 H, Ar-H), 7.33 (m, 2 H, Ar-H), 5.56 (d, J = 4.3 Hz, 1 H, ArC=CH), 4.83 (dd, J = 12.0, 6.2 Hz,
1 H, CHH), 4.71 (dd, J = 12.0, 3.9 Hz, 1 H, CHH), 4.45 (dt, J = 6.2, 4.1 Hz, 1 H, CH,CH) ppm. 13C
NMR (151 MHz, CDCls): & = 183.9 (C=0), 177.3 (C=0), 153.1 (Cq), 149.5 (Cy), 134.5 (Ar-C), 134.0
(Ar-C), 133.0 (Cq), 131.5 (Cq), 131.5 (Cq), 131.0 (Ar-C), 130.8 (Ar-C), 130.3 (Ar-C), 126.9 (Ar-C),
126.9 (Cy), 126.8 (Ar-C), 126.4 (Ar-C), 116.8 (Cq), 103.2 (ArC=CH), 78.6 (CH2NO3), 30.5 (CH,CH)
ppm. IR (ATR): U = 3925, 3787, 3697, 3333, 3072, 2918, 2646, 2312, 2180, 2052, 1819, 1651,
1554, 1443, 1381, 1313, 1185, 1053, 998, 715 cm 1. MS (ESI*) m/z = 404.03 [M+Na, 3Cl]*,
406.03 [M+Na, 3’Cl]*. HR-MS (ESI*) m/z : calcd. for [M+Na, 3°Cl]* = 404.0296; found: 404.0296.

(R)-2-(2-Bromophenyl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4e)

Compound 4e was isolated after flash chromatography (DCM : n-pentane 8:2) as yellow solid
(88 mg, 83%). Molecular formula: C20H12BrNOs. Molecular mass: 426.22 g mol~. Rs = 0.69
(DCM). Mp: 175-177 °C. HPLC: IC, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254 nm, Tminor = 5.8
MIN, Tmajor = 5.0 min. OR: [a]3' = —19.4 (c = 0.5, CHCl3, 96% ee). 'H NMR (600 MHz, CDCl3): &
=8.19-8.11 (m, 2 H, Ar-H), 7.82 = 7.74 (m, 2 H, Ar-H), 7.63 (m, 1 H, Ar-H), 7.45 (m, 1 H, Ar-H),
7.36 (m, 1 H, Ar-H), 7.28 (m, 1 H, Ar-H), 5.48 (d, J = 4.3 Hz, 1 H, ArC=CH), 4.83 (dd, J = 12.0, 6.3
Hz, 1 H, CHH), 4.72 (dd, J = 12.0, 3.9 Hz, 1 H, CHH), 4.45 (m, 1 H, CH,CH) ppm. 3C NMR (151
MHz, CDCl3): & = 183.9 (C=0), 177.3 (C=0), 153.1 (Cy), 151.0 (Cg), 134.5 (Ar-C), 134.0 (Ar-C),
133.7 (Cq), 133.5 (Ar-C), 131.6 (Ar-C), 131.2 (Ar-C), 131.2 (Ar-C), 130.8 (Cq), 127.5 (Ar-C), 126.8
(Ar-C), 126.4 (Ar-C), 122.5 (Cq), 116.9 (Cq), 103.0 (ArC=CH), 78.5 (CH2NO;), 30.5 (CH,CH) ppm.
IR (ATR): ¥ = 3070, 2923, 2314, 2199, 2076, 1823, 1654, 1556, 1439, 1381, 1311, 1190, 1003,



714 cm™. MS (ESI*) m/z = 447.98 [M+Na, °Br]*, 449.98 [M+Na, 81Br]*. HR-MS (ESI*) m/z : calcd.
for [M+Na, °Br]* = 447.9791; found: 449.9774.

(R)-4-(Nitromethyl)-2-(4-(trifluoromethyl)phenyl)-4H-benzo[g]chromene-5,10-dione (4f)

CF3

Compound 4f was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(23 mg, 22%). Molecular formula: C21H12F3NOs. Molecular mass: 415.32 g mol~!. Rf = 0.50
(DCM : n-pentane 7:3). Mp: Decomposition at 185-187 °C. HPLC: IC, 7:3 n-heptane : EtOH, 1.0
ml/min, A = 254 nm, Tminor = 4.4 MiN, Tmajor = 3.7 min. OR: [a]3! ==12.9 (c = 0.3, CHCl3, 96% ee).
14 NMR (400 MHz, CDCl3): = 8.21 — 8.07 (m, 2 H, Ar-H), 7.88 — 7.73 (m, 4 H, Ar-H), 7.67 (m, 2
H, Ar-H), 5.79 (d, J = 4.4 Hz, 1 H, ArC=CH), 4.76 (m, 2 H, CH2NO5), 4.43 (m, 1 H, CH,CH) ppm.
13C NMR (101 MHz, CDCls): & = 183.8 (C=0), 177.3 (C=0), 152.7 (Cq), 149.4 (Cq), 134.8 (Cy),
134.7 (Ar-C), 134.1 (Ar-C), 131.5 (Cg), 130.7 (C), 126.8 (Ar-C), 126.5 (Ar-C), 125.7 (g, J = 3.6, 2
C, Ar-C), 125.3 (2 C, Ar-C), 123.8 (q, J = 272.5, CF3), 122.9 (C4) 116.9 (Cq), 99.1 (ArC=CH), 78.4
(NO2CHa), 30.4 (CH2CH) ppm. °F {tH} NMR (376 MHz, CDCl3): 6 = — 62.87 (s) ppm. IR (ATR): ¥
=3061, 2916, 2322, 2100, 1670, 1596, 1540, 1430, 1382, 1322, 1246, 1198, 1114, 1069, 1008,
944, 906, 873, 843, 784, 710 cm~L. MS (ESI*) m/z = 438.06 [M+Na]*. HR-MS (ESI*) m/z : calcd.
for [M+Na]* = 438.0560; found: 438.0570.

(R)-2-(3-Methoxyphenyl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4g)

Compound 4g was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(73 mg, 77%). Molecular formula: C21H1sNOs. Molecular mass: 377.35 g mol=. R¢=0.36 (DCM
: n-pentane 7:3). Mp: Decomposition at 165-167 °C. HPLC: AS, 7:3 n-heptane : EtOH , 0.7
ml/min, A = 254 nm, Tminor = 15.9 Min, Tmajor = 14.0 min. OR: [a]4! =-13.6 (c = 0.5, CHCl3, 96%
ee). H NMR (600 MHz, CDCl3): § =8.20 — 8.10 (m, 2 H, Ar-H), 7.83 = 7.74 (m, 2 H, Ar-H), 7.35
—7.27 (m, 2 H, Ar-H), 7.25-7.23 (m, 1 H, Ar-H), 6.98 —6.92 (m, 1 H, Ar-H), 5.68 (d, J = 4.4 Hz,
1 H, ArC=CH), 4.79 = 4.70 (m, 2 H, CH2NO,), 4.43 (m, 1 H, CH,CH), 3.86 (s, 3 H, OCHs) ppm. 13C
NMR (151 MHz, CDCl3): 6 = 183.9 (C=0), 177.4 (C=0), 159.8 (Cq), 152.9 (Cq), 150.5 (Cq), 134.5
(Ar-C), 134.0 (Ar-C), 132.9 (Cq), 131.6 (Cq), 130.8 (Cq), 129.7 (Ar-C), 126.7 (Ar-C), 126.4 (Ar-C),
117.5 (Ar-C), 116.9 (Cq), 115.6 (Ar-C), 110.5 (Ar-C), 97.4 (ArC=CH), 78.6 (CH2NO3), 55.4 (OCH3s),
30.4 (CH2CH) ppm. IR (ATR): U = 2940, 2842, 1675, 1649, 1624, 1582, 1543, 1492, 1432, 1379,
1330, 1288, 1247, 1207, 1107, 1046, 1006, 971, 914, 886, 785, 719, 691, 662 cm~t. MS (ESI*)
m/z = 400.08 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 400.0792; found: 400.0801.

(R)-4-(Nitromethyl)-2-(m-tolyl)-4H-benzo[g]chromene-5,10-dione (4h)



Compound 4h was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(82 mg, 91%). Molecular formula: C2;H1sNOs. Molecular mass: 361.35 g mol™. R¢= 0.44 (DCM
: n-pentane 7:3). Mp: Decomposition at 177-179 °C. HPLC: AS, 7:3 n-heptane : EtOH , 0.7
ml/min, A = 254 nm, Tminor = 12.2 MinN, Tmajor = 10.7 min. OR: [a]3! =-15.9 (c = 0.5, CHCl3, 96%
ee). 'H NMR (600 MHz, CDCl3): 6 = 8.20 — 8.08 (m, 2 H, Ar-H), 7.81 — 7.73 (m, 2 H, Ar-H), 7.50
(m, 2 H, Ar-H), 7.29 (m, 1 H, Ar-H), 7.21 (m, 1 H, Ar-H), 5.66 (d, J = 4.4 Hz, 1 H, ArC=CH), 4.78 —
4.69 (m, 2 H, CH2NO,), 4.42 (m, 1 H, CH,CH), 2.39 (s, 3 H, CH3) ppm. 3C NMR (151 MHz, CDCls):
6=183.9(C=0),177.5(C=0), 153.0(Cq), 150.8 (Cq), 138.4 (Cq), 134.5 (Ar-C), 134.0 (Ar-C), 131.6
(Cq), 131.5 (Cg), 130.8 (Cq), 130.7 (Ar-C), 128.5 (Ar-C), 126.7 (Ar-C), 126.4 (Ar-C), 125.6 (Ar-C),
122.2 (Ar-C), 116.9 (Cq), 96.9 (ArC=CH), 78.7 (CH2NO3), 30.4 (CH,CH), 21.5 (CH3) ppm. IR (ATR):
U =3057, 2916, 2320, 2096, 1665, 1537, 1433, 1383, 1323, 1245, 1196, 1108, 1010, 945, 875,
783, 705 cm 1. MS (ESI*) m/z = 384.09 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* =
384.0842; found: 384.0852.

(R)-4-(Nitromethyl)-2-(o-tolyl)-4H-benzo[g]chromene-5,10-dione (4i)

Compound 4i was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(84 mg, 93%). Molecular formula: C21H1sNOs. Molecular mass: 361.35 g mol~%. Rs = 0.74
(DCM). Mp: 145-147 °C. HPLC: AS, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254 nm, Tminor = 9.6
MiN, Tmajor = 7.0 min. OR: [a]3! =—22.0 (c = 0.5, CHCls, 95% ee). *H NMR (600 MHz, CDCl): & =
8.14 (m, 2 H, Ar-H), 7.78 (m, 2 H, Ar-H), 7.33 (m, 2 H, Ar-H), 7.22 (m, 2 H, Ar-H), 5.30 (d, J = 4.4
Hz, 1 H, ArC=CH), 4.85 (dd, J=11.7,5.8 Hz, 1 H, CHH), 4.69 (dd, J=11.7, 3.9 Hz, 1 H, CHH), 4.41
(m, 1 H, CH,CH), 2.41 (s, 3 H, CHs3) ppm. *3C NMR (151 MHz, CDCl5): 6§ = 184.0 (C=0), 177.5
(C=0), 153.0 (Cq), 153.0 (Cq), 137.0 (Cq), 134.5 (Ar-C), 133.9 (Ar-C), 132.4 (Cq), 131.6 (Cq), 130.8
(Cq), 130.7 (Ar-C), 129.9 (Ar-C), 129.3 (Ar-C), 126.8 (Ar-C), 126.4 (Ar-C), 125.9 (Ar-C), 116.8 (Cq),
101.1 (ArC=CH), 78.9 (CH2NO_), 30.7 (CH2CH), 20.2 (CH3) ppm. IR (ATR): ¥ = 3068, 3023, 2961,
2107, 1901, 1676, 1628, 1590, 1544, 1489, 1456, 1427, 1379, 1330, 1233, 1200, 1104, 1039,
995, 907, 879, 821, 797, 765, 718, 663 cm~1. MS (ESI*) m/z = 384.08 [M+Na]*. HR-MS (ESI*)
m/z : calcd. for [M+Na]* = 384.0842; found: 384.0845.

(R)-2-(Benzo[d][1,3]dioxol-5-yl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4j)



Compound 4j was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(89 mg, 91%). Molecular formula: C21H13NO7. Molecular mass: 391.33 g mol ~1. Rf = 0.56
(DCM). Mp: Decomposition at 173-175 °C. HPLC: IC, 7:3 n-heptane : EtOH, 0.7 ml/min, A = 254
NM, Tminor = 14.0 MiN, Tmajor = 12.6 min. OR: [a]3! =—=12.4 (c = 0.5, CHCl3, 92% ee). *H NMR (600
MHz, CDCls): 6 = 8.13 (m, 2 H, Ar-H), 7.77 (m, 2 H, Ar-H), 7.27 = 7.21 (m, 1 H, Ar-H), 7.13 (m, 1
H, Ar-H), 6.82 (d, J = 8.2 Hz, 1 H, Ar-H), 6.00 (s, 2 H, OCHy), 5.51 (d, J/ = 4.4 Hz, 1 H, ArC=CH),
4.72 (m, 2 H, CH2NO3), 4.39 (m, 1 H, CH2CH) ppm. 3C NMR (151 MHz, CDCl3): § = 183.9 (C=0),
177.5 (C=0), 152.8 (Cy), 150.3 (Cq), 149.0 (Cy), 148.0 (Cq), 134.5 (Ar-C), 133.9 (Ar-C), 131.6 (Cy),
130.8 (Cq), 126.7 (Ar-C), 126.4 (Ar-C), 125.7 (Cq), 119.6 (Ar-C), 117.0 (Cq), 108.3 (Ar-C), 105.5
(Ar-C), 101.5 (OCH,), 95.7 (ArC=CH), 78.7 (CH2NO;), 30.4 (CH2CH) ppm. IR (ATR): ¥ = 3064,
2905, 2310, 2061, 1862, 1659, 1541, 1493, 1440, 1331, 1246, 1116, 1021, 930, 804, 713 cm~.
MS (ESI*) m/z = 414.06 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 414.0584; found:
414.0587.

(R)-4-(Nitromethyl)-2-(thiophen-2-yl)-4H-benzo[g]chromene-5,10-dione (4l)

Compound 4l was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(20 mg, 23%). Molecular formula: C1sH11NOsS. Molecular mass: 353.35 g mol™. R¢=0.58 (DCM
: n-pentane 4:1). Mp: 85-87 °C. HPLC: AS, 7:3 n-heptane : EtOH, 0.7 ml/min, A = 254 nm, Tminor
= 16.2 mMin, Tmajor = 14.1 min. OR: [a]3! = -12.5 (c = 0.5, CHCl3, 99% ee). *H NMR (400 MHz,
CDCl3): 6 = 8.17 — 8.09 (m, 2 H, Ar-H), 7.76 (m, 2 H, Ar-H), 7.45 (dd, J = 3.6, 1.0 Hz, 1 H, CH),
7.33 (dd, J=5.0, 1.1 Hz, 1 H, CH), 7.05 (dd, J = 5.0, 3.7 Hz, 1 H, CH), 5.56 (d, J = 4.6 Hz, 1 H,
ArC=CH), 4.78 — 4.67 (m, 2 H, NO2CHa), 4.39 (m, 1 H, CH,CH) ppm. 3C NMR (151 MHz, CDCl3):
§=183.9 (C=0), 177.2 (C=0), 152.7 (C), 146.5 (Cy), 134.6 (Ar-C), 134.1 (Ar-C), 131.5 (Cg), 130.7
(Cq), 127.7 (CH), 127.5 (Cq), 126.8 (2 C, Ar-C), 126.5 (CH), 125.9 (CH), 117.0 (Cy), 96.0 (ArC=CH),
78.4 (CH2NOz), 30.2 (CH2CH) ppm. IR (ATR): ¥ = 3103, 2918, 2853, 2223, 2101, 1993, 1943,
1745, 1668, 1592, 1542, 1430, 1381, 1334, 1305, 1235, 1194, 1109, 1043, 1005, 946, 900, 850,
797, 715 cm~1. MS (ESI*) m/z = 376.03 [M+Na]*, 729,06 [2M+Na]*. HR-MS (ESI*) m/z : calcd.
for [M+Na]* = 376.0250; found: 376.0255.

(R)-2-Butyl-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4m)



Compound 4m was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(41 mg, 50%). Molecular formula: C1gH17NOs. Molecular mass: 327.33 g mol™. R¢= 0.38 (DCM
: n-pentane 7:3). Mp: Decomposition at 82-84 °C. HPLC: IC, 7:3 n-heptane : 'PrOH, 1.0 ml/min,
A =254 nm, Tminor = 6.8 MiN, Tmajor = 5.1 min. OR: [a]3! =-21.5 (c=0.3, CHCl3, 95% ee). *H NMR
(600 MHz, CDCl3): 6 =8.16 — 8.08 (m, 2 H, Ar-H), 7.80 - 7.72 (m, 2 H, Ar-H), 4.94 (d, J = 4.0 Hz,
1 H, n-but-C=CH), 4.70 (dd, J = 11.8, 6.2 Hz, 1 H, CHH), 4.60 (dd, J = 11.8, 4.0 Hz, 1 H, CHH),
4.25-4.19 (m, 1 H, CH,CH), 2.29 (t, J=7.6 Hz, 2 H, CHy), 1.60-1.52 (m, 2 H, CH), 1.41 - 1.32
(m, 2H, C Hy), 0.93 (t, J = 7.4 Hz, 3 H, CHs) ppm. 3C NMR (151 MHz, CDCl3): 6 = 184.1 (C=0),
177.7 (C=0), 154.1 (Cq), 153.1 (Cq), 134.4 (Ar-C), 133.9 (Ar-C), 131.6 (Cq), 130.8 (Cq), 126.7 (Ar-
C), 126.3 (Ar-C), 116.9 (Cq), 97.0 (n-but-C=CH), 78.9 (CH2NOy), 32.3 (CHy), 30.2 (CH,CH), 28.4
(CHs), 21.9 (CHy), 13.7 (CH2) ppm. IR (ATR): U = 3082, 2956, 2868, 2332, 2112, 1674, 1647,
1624, 1590, 1553, 1439, 1382, 1331, 1304, 1254, 1199, 1107, 1035, 1001, 949, 905, 867, 799,
719 cm~t, MS (ESI*) m/z = 350.10 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 350.0999;
found: 350.1006.

(R)-2-Cyclopentyl-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4n)

Compound 4n was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(16 mg, 19%). Molecular formula: C19H17NOs. Molecular mass: 339.34 g mol=. R¢=0.54 (DCM
: n-pentane 7:3). Mp: 90-92 °C. HPLC: IC, 7:3 n-heptane : 'PrOH, 1.0 ml/min, A = 254 nm, Tminor
= 7.3 Min, Tmajor = 5.2 min. OR: [a]3! ==17.7 (c= 0.3, CHCl3, 97% ee). *H NMR (400 MHz, CDCls):
6=8.16-8.03(m, 2 H, Ar-H), 7.79 - 7.68 (m, 2 H, Ar-H), 4.94 (d, /= 4.0 Hz, 1 H, c-pent-C=CH),
4.67 (dd, J=11.7,6.1 Hz, 1 H, CHH), 4.58 (dd, /= 11.7, 4.0 Hz, 1 H, CHH), 4.20 (m, 1 H, CH,CH),
2.74-2.61(m,1H,CH),1.96-1.82 (m, 2 H, CHy), 1.74 (m, 2 H, CH3), 1.60 (m, 4 H, CH2) ppm.
13C NMR (101 MHz, CDCl3): § = 184.1 (C=0), 177.7 (C=0), 157.1 (Cy), 153.3 (Cq), 134.4 (Ar-C),
133.8 (Ar-C), 131.6 (Cq), 130.8 (Cq), 126.6 (Ar-C), 126.3 (Ar-C), 116.9 (Cq), 95.3 (c-pent-C=CH),
79.0 (CH2NO), 42.5 (CH), 30.4 (CH), 30.3 (CH2), 30.1 (CH2CH), 25.2 (2 C, CHz) ppm. IR (ATR): U
= 3459, 2955, 2870, 2321, 2208, 2084, 1993, 1741, 1678, 1623, 1544, 1439, 1372, 1204, 1037,
996, 897, 801, 721 cm™. MS (ESI*) m/z = 362.10 [M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]*
=362.0999; found: 362.1009.

(R)-8-Methoxy-4-(nitromethyl)-2-phenyl-4H-benzo[g]chromene-5,10-dione (40)



Compound 40 was isolated after flash chromatography (DCM : n-pentane 8:2) as yellow solid
(79 mg, 84%). Molecular formula: C21H1sNOs. Molecular mass: 377.35 g mol ~1. Rf = 0.59
(DCM). Mp: Decomposition at 170-172 °C. HPLC: 1B, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254
NM, Tminor = 13.6 MiN, Tmajor = 12.5 min. OR: [a]3! =-25.0 (c = 0.5, CHCl3, 97% ee). *H NMR (600
MHz, CDCls): & = 8.06 (d, J = 8.6 Hz, 1 H, Ar-H), 7.70 (m, 2 H, Ar-H), 7.59 (d, J = 2.6 Hz, 1 H, Ar-
H), 7.45 — 7.38 (m, 3 H, Ar-H), 7.23 (dd, J = 8.6, 2.6 Hz, 1 H, Ar-H), 5.67 (d, J = 4.4 Hz, 1 H,
ArC=CH), 4.77 — 4.72 (m, 2 H, CH2NO,), 4.45 — 4.39 (m, 1 H, CH,CH), 3.96 (s, 3 H, OCH3z) ppm.
13C NMR (151 MHz, CDCl3): & = 183.1 (C=0), 177.6 (C=0), 164.2 (Cy), 152.7 (Cq), 150.6 (Cq),
132.7 (Cq), 131.6 (Cg), 129.8 (Ar-C), 128.8 (Ar-C), 128.6 (2 C, Ar-C), 125.0 (2 C, Ar-C), 125.0 (Cy),
120.7 (Ar-C), 116.8 (C), 110.4 (Ar-C), 97.0 (ArC=CH), 78.8 (CH2NO3), 56.0 (OCHs), 30.3 (CH,CH)
ppm. IR (ATR): ¥ = 3055, 2989, 2942, 2321, 2208, 2080, 1814, 1677, 1638, 1589, 1538, 1492,
1448, 1379, 1316, 1242, 1189, 1083, 1014, 913, 847, 751, 685 cm~. MS (ESI*) m/z = 400.08
[M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 400.0792; found: 400.0796.

(R)-6,8-Dimethyl-4-(nitromethyl)-2-phenyl-4H-benzo[g]chromene-5,10-dione (4p)

Compound 4p was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(81 mg, 86%). Molecular formula: C;;H17NOs. Molecular mass: 375.37 g mol~%. R¢ = 0.68
(DCM). Mp: Decomposition at 165-167 °C. HPLC: IC, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254
NM, Tminor = 5.9 MIN, Tmajor = 5.2 min. OR: [a]3! =-18.7 (c = 0.5, CHCl3, 96% ee). *H NMR (600
MHz, CDCl3): 6 =7.88 (s, 1 H, Ar-H), 7.72 - 7.67 (m, 2 H, Ar-H), 7.43 - 7.39 (m, 3 H, Ar-H), 7.35
(m, 1 H, Ar-H), 5.66 (d, J=4.4 Hz, 1 H, ArC=CH), 4.71 (m, 2 H, CH2NO3), 4.41 (m, 1 H, CHCH),
2.72 (s, 3 H, CHs), 2.45 (s, 3 H, CHs) ppm. 3C NMR (151 MHz, CDCl3): § = 185.5 (C=0), 178.2
(C=0), 151.7 (Cq), 150.5 (Cq), 143.9 (Cq), 141.6 (Cq), 139.3 (Ar-C), 132.2 (Cq), 131.7 (Cq), 129.7
(Ar-C), 128.6 (2 C, Ar-C), 126.8 (Cq), 126.2 (Ar-C), 125.0 (2 C, Ar-C), 117.9 (Cq), 97.0 (ArC=CH),
78.9 (CH2NO2), 30.4 (CH2CH), 22.8 (CH3), 21.5 (CH3) ppm. IR (ATR): © = 3059, 2973, 2922, 2740,
2327, 2199, 2083, 1894, 1672, 1631, 1542, 1434, 1374, 1334, 1273, 1230, 1188, 1140, 1114,
1072, 1031, 998, 966, 902, 867, 815, 755, 685 cm~1. MS (ESI*) m/z = 398.10 [M+Na]*. HR-MS
(ESI") m/z : calcd. for [M+Na]* = 398.0999; found: 398.1007.

(R)-8-Methoxy-4-(nitromethyl)-2-(m-tolyl)-4H-benzo[g]chromene-5,10-dione (4q)




Compound 4q was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(68 mg, 70%). Molecular formula: C2;H17NOs. Molecular mass: 391.37 g mol ~1. Rf = 0.63
(DCM). Mp: Decomposition at 170-172 °C. HPLC: IB, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254
NM, Tminor = 12.2 MiN, Tmajor = 10.8 min. OR: [a]3! =—21.5 (c = 0.5, CHCl3, 97% ee). *H NMR (600
MHz, CDCl3): 6 =8.07 (m, 1 H, Ar-H), 7.59 (m, 1 H, Ar-H), 7.50 (m, 2 H, Ar-H), 7.30 (t, /= 7.9 Hz,
1H, Ar-H), 7.25-7.20 (m, 2 H, Ar-H), 5.65 (d, J = 4.4 Hz, 1 H, ArC=CH), 4.73 (d,J=5.3 Hz, 2 H,
NO,CH3), 4.44—4.39 (m, 1 H, CH,CH), 3.97 (s, 3 H, OCH3), 2.40 (s, 3 H, CH3) ppm. 3C NMR (151
MHz, CDCl3): 6 = 183.1 (C=0), 177.7 (C=0), 164.2 (Cy), 152.8 (Cy), 150.8 (Cq), 138.3 (Cq), 132.7
(Cq), 131.6 (Cq), 130.6 (Ar-C), 128.8 (Ar-C), 128.5 (Ar-C), 125.6 (Ar-C), 125.0 (Cq), 122.2 (Ar-C),
120.7 (Ar-C), 116.8 (Cq), 110.4 (Ar-C), 96.8 (ArC=CH), 78.9 (CH2NO3), 56.0 (OCH3s), 30.4 (CH2CH),
21.5 (CHs3) ppm. IR (ATR): U = 2920, 2834, 2321, 2088, 1909, 1598, 1538, 1445, 1376, 1255,
1192, 1101, 1012, 900, 830, 781, 693 cm~. MS (ESI*) m/z = 414.10 [M+Na]*. HR-MS (ESI*) m/z
: calcd. for [M+Na]* = 414.0948; found: 414.0963.

(R)-8-Methoxy-2-(naphthalen-1-yl)-4-(nitromethyl)-4H-benzo[g]chromene-5,10-dione (4r)

Compound 4r was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(90 mg, 84%). Molecular formula: CosH17NOs. Molecular mass: 427.41 g mol~1. R = 0.56
(DCM). Mp: 120-122 °C. HPLC: IB, 7:3 n-heptane : EtOH, 1.0 ml/min, A = 254 nm, Tminor = 16.9
Min, Tmajor = 15.3 min. OR: [a]3! =-30.7 (c = 0.5, CHCl3, 97% ee). *H NMR (600 MHz, CDCls): &
=8.09 (d, J=8.6 Hz, 1 H, Ar-H), 8.06 (d, /= 8.3 Hz, 1 H, Ar-H), 7.91 (d, J = 8.2 Hz, 1 H, Ar-H),
7.87 (d,J=7.8Hz, 1 H, Ar-H), 7.63 - 7.44 (m, 5 H, Ar-H), 7.28 —=7.21 (m, 1 H, Ar-H), 5.48 (d, / =
4.1 Hz, 1 H, ArC=CH), 4.92 (dd, J=11.7,5.8 Hz, 1 H, CHH), 4.72 (dd, /= 11.7, 3.8 Hz, 1 H, CHH),
4.48 — 4.42 (m, 1 H, CH,CH), 3.94 (s, 3 H, OCH3) ppm. 3C NMR (151 MHz, CDCl5): § = 183.2
(C=0), 177.6 (C=0), 164.2 (Cq), 153.0 (Cq), 152.1 (Cq), 133.6 (Cq), 132.7 (Cq), 130.9 (Cq), 130.5
(Ar-C), 130.5 (Cq), 128.8 (Ar-C), 128.4 (Ar-C), 127.7 (Ar-C), 127.0 (Ar-C), 126.3 (Ar-C), 125.0 (d,
2 C, Ar-C), 125.0 (Cq), 120.8 (Ar-C), 116.9 (Cq), 110.3 (Ar-C), 102.4 (ArC=CH), 79.0 (CH2NO),
56.0 (OCH3), 30.9 (CH2CH) ppm. IR (ATR): U = 3055, 2942, 2311, 2094, 1928, 1739, 1552, 1444,
1316, 1245, 1187, 1008, 853, 778, 693 cm ~%. MS (ESI*) m/z = 450.10 [M+Nal*, 877,21
[2M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 450.0948; found: 450.0967.

(R)-2-(Benzo[d][1,3]dioxol-5-yl)-6,8-dimethyl-4-(nitromethyl)-4H-benzo[g]chromene-5,10-
dione (4s)

0\
O




Compound 4s was isolated after flash chromatography (DCM : n-pentane 8:2 ) as yellow solid
(80 mg, 84%). Molecular formula: C23H17NO7. Molecular mass: 415.32 g mol~. Rf= 0.5 (DCM
: n-pentane 7:3). Mp: Decomposition at 195-197 °C. HPLC: IB, 7:3 n-heptane : EtOH, 1.0
ml/min, A = 254 nm, Tminor = 12.1 Min, Tmajor = 10.9 min. OR: [a]3! =-12.4 (c = 0.5, CHCl3, 89%
ee). H NMR (600 MHz, CDCl3): 6 = 7.98 (s, 1 H, Ar-H), 7.45 (s, 1 H, Ar-H), 7.35 (s, 1 H, Ar-H),
7.24 (d,J=1.7 Hz, 1 H, Ar-H), 6.93 (d, /= 8.2 Hz, 1 H, Ar-H), 6.10 (s, 2 H, OCH), 5.60 (d, J = 4.5
Hz, 1 H, ArC=CH), 4.83 — 4.74 (m, 2 H, NO2CH), 4.48 (m, 1 H, CH2CH), 2.82 (s, 3 H, CH3), 2.55
(s, 3 H, CH3) ppm. 3C NMR (151 MHz, CDCl3): 6 = 185.5 (C=0), 178.2 (C=0), 151.7 (Cq), 150.2
(Cq), 148.9 (Cq), 148.0 (Cq), 143.9 (Cq), 141.6 (Cq), 139.3 (Ar-C), 132.2 (Cq), 126.8 (Cq), 126.2 (Ar-
C), 125.9 (Cq), 119.6 (Ar-C), 117.9 (Cq), 108.3 (Ar-C), 105.6 (Ar-C), 101.5 (OCH), 95.7 (ArC=CH),
78.9 (NO2CHy), 30.5 (CH2CH), 22.9 (CH3), 21.5 (CH3s) ppm. IR (ATR): © = 2917, 2322, 2050, 1955,
1651, 1504, 1352, 1243, 1121, 1024, 923, 820, 746, 687 cm ~1. MS (ESI*) m/z = 481.20
[M+Na+K]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* = 442.0900; found: 442.0904.

(R)-8-Fluoro-4-(nitromethyl)-2-phenyl-4H-benzo[g]chromene-5,10-dione (4t)

Compound 4t was isolated after flash chromatography (DCM : n-pentane 7:3) as yellow solid
(64 mg, 70%). Molecular formula: C20H12FNOs. Molecular mass: 365.31 g mol™. R¢= 0.4 (DCM
: n-pentane 7:3). Mp: Decomposition at 185-187 °C. HPLC: AS, 9:1 n-heptane : EtOH, 1.0
ml/min, A = 254 nm, Tminor = 17.7 Min, Tmajor = 14.4 min. OR: [a]3! =-13.8 (c = 0.5, CHCl3, 97%
ee). 'TH NMR (600 MHz, CDCl3): § =8.18 (m, 1 H, Ar-H), 7.81 (m, 1 H, Ar-H), 7.73 - 7.67 (m, 2 H,
Ar-H), 7.49—-7.39 (m, 4 H, Ar-H), 5.68 (d, /= 4.4 Hz, 1 H, ArC=CH), 4.78 (dd, J =12.0,6.4 Hz, 1
H, CHH), 4.72 (dd, J = 12.0, 4.0 Hz, 1 H, CHH), 4.43 (m, 1 H, CH>CH) ppm. 3C NMR (151 MHz,
CDCl3): 6 = 182.7 (C=0), 176.5 (C=0), 167.0 (Cq), 165.3 (Cq), 153.1 (Cq), 150.7 (Cq), 131.4 (Cq),
130.0 (Ar-C), 129.7 (d, ) = 8.8 Hz, Ar-C), 128.7 (2 C, Ar-C), 128.1 (Cq), 125.0 (2 C, Ar-C), 121.6 (d,
J=22.4 Hz, Ar-H), 117.1 (Cq), 113.6 (d, J = 24.0 Hz, Ar-C), 97.0 (ArC=CH), 78.7 (NO,CH,), 30.4
(CH2CH) ppm. °F NMR (376 MHz, CDCl3): 6§ =-101.42 (ddd, J = 8.1, 8.1, 5.2 Hz) ppm. IR (ATR):
¥ = 3037, 2920, 2306, 2089, 1804, 1552, 1438, 1316, 1241, 1176, 1006, 887, 756, 686 cm 1,
MS (ESI*) m/z = 388.05 [M+Na]*, 753.12 [2M+Na]*. HR-MS (ESI*) m/z : calcd. for [M+Na]* =
388.0592; found: 388.0579.



NMR Spectra and HPLC Chromatograms
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Sample Wame: UE 2-165-1 rac <ETEL agitent Technolagiss
Data file: CeWBERTWUKY165-1R3W.D "1

Sample Info: Laufmittel: n-Heptan/EtOH 37:3:
Die Probe ist in DCM/LM gelést O
OTBS
; . Ph
Shula: WHELE . M =
Sauleninfo: [5,5)-Whelk O1 (250xd; &) mm * /
operator: Analytik Labor AKEH le}
L L NO,
Injektion Time: 14:18:19 33’
Injekticn Date: 15.03.2015
Instrument Conditicns: Bt Start At Stop
Temperature in“cC: 0.0 30.0
Fressure in bkar: 33.6 33.8
Flow in ml/min: n.7 n.7
DAL A, Sig=2od 4 Fal=550, 100 [OF B5- 1R, 0
mall g w1
803 =
] 3
70 o
6l
503
=E
30
203
1] A o
5 10 15 P mirf
E | BRet. Time | Width | Height | Lrea | Braa % |
[minl {mALl} (mAL* 5]
| | | | | |
1] 11.33] 0.2%] 82.73) 1617 .59 S0.B5]|
21 12.87] 0.33] E7.54] 1563,.56| 49,15

Total 3181.15 100,00



Sample Name: UK 2-276-1 2L agitent Techmolegies
Cata file: D:WBERTWUKY2T6-1W.D i
Sample Info: Laufmittal: n-Heptan/EtOH 27:3:

Die Probe ist in DOMJ/LM gelést

S58ule: WHELE .M
SAuleninfo: [%, 5] -Whealk 01 [(2530xd, &) mm
OpErater: Analytik Labor AKEN
Injektion Time: Ld:-36:01
Injekticn Date: 24.06.2015
Instrument Conditions: At Start it Stop
Temperature in®C: 0.0 30.0
Fressure in bar: a4.0 34,4
Flow in mlsmin: n.7 n.7
[ DADT A, Sugr2ta d Rel=650, 100 [UF2r6-10 0)
Ay 4 g
1750 7
1500
1250
1000
7503
500
250 3 g
: b
L T T L] 1 T r T 1 T v L T L r L
5 10 15 i
4 | BRet. Time | Width | Height | Brea | Area % |
[man} {mALl} {mAL* 5]
| | | | | |
11 11.94| 0.33] 1581, 63 44123.74| 97.B5|
21 13.59%| 0.44] 31.4%| 970,99 2.15]

Total 45084 .73 100.00



Sample Name: UK 3=253-1 rac ﬁ') HEWLETT

Data file: D:WEONZIONUK,253-1RIE.D A PACKARD
Sample Infe: Laufmittel: n-Heptans/iPrOH %:1:
Die Prebe is5t in DOMSLM geldst,
S58ule: DAICELIB.M
Sduleninfo: Chiralpak IB (250x4,&hmm
Cperator: Analytik Labor AKEN
Injekticn Time: I0:4g:07
Injekticn Date: 10.06,2015
Instrument Conditiona: At Start Rt Staop
Temperature in"C: .ot .ot
Fressure in bar: 47.8 48 .4
Flow in mlSmin: 1.00 1.00
DAL A, Sig=254,16 Ref=360,100 (UK 253-1RIB.0)
- = -
mL ] @ =
12 i
10
s
P
4
: 9
T AN _
1 T T T T -I v T T T T T T L] T I T T T T .
L il P an mig
§ Ret. Time| Width | Height | Ares | Area & |
[minl} (mall) imall*s)
| I | | | |
1 24,35 0.63] 13,37 EOB. 14| 49,82
2 27.871 0.72] 11.84] 511.EE| 50.18]

Total 102001 roo.on



Sample Wame: UE 4=-304-=1 L HEWLETT
Cata file: D:EONZONWTKYI04-111E.D v/ PACKARD
Sample Info: Laufmittel: n-Heptan/iFrOH %:11:
Die Probe ist in DOCMSLM geldst,
SAule: DAICELIB.M
Sauleninfo: Chiralpak IB (250x4,&lmm
Oparator: Analytik Labor AEEM
Injekticn Time: 14:23:549
Injekticn Date: 22.07.2015
Instrument Conditicna: At Start Lt Stop
Temperature in"C: an.oee an.ose
Bressure in bar: 47.0 47.4
Flow in ml/min: 1.00 1.00
DADT A&, 5ig=254,16 Ref=380 100 (LIELEH-1118.0)
madl 7] |
504
0]
30+
20
'Il:l—. -
] J =
: -
u‘ 4 IE-_1
- - - r T r r r r T r r r r T r
] 10 LY 20 miny
¥ | Bet. Time| Width I Height | brea | Ares &
(minl} (maLl) {mall* =)
| | | | | |
1 23.52| 0.&1] ET.3T 2101.5E] 99,23
21 27.01 0.63| 0,43 16.2E] 0n.77|
Total 2117 .B6 io0.00



Sample name: KD 1146 A rac

Data file: CASMNOOPYRDWKD 1148 A RAC 1C.D
Description: Laufmitiel A-HeplanBI0OH 73, Die Probe ist DOMILM geldst
Injection date: B222015 318:32 PM

Acd. Analysis method:  CHIRALPAKICT-ELNP.M

Colummn; Chiralpak K2, (150 x 4.6) mm, Sy, 5M: |CO0CD-QF5

Pressure at start: 33 bar Start flow:  0.700 mil'min Column aven: o

DaEDT A Sig=204 4 Hal=H1 100

S04
475
450
4354
4041 4
s
3504
325

T

B2

1 3 i H 5 & i # b mwoon R 1 15 @ 17

e ey

Name KD 1148 A rac
RT [min] Type Areath Area Height Width [min]
7.38 BB 49,75 5405.58 463.90 018
9.44 BB 45,70 540104 346.58 0.24
11.50 BBA 0.55 59.85 1.61 0.51
Sum 100.00 1086528



Sample namea:

Deata file:
Description:

Injection date:
Acg. Analysis method:

UK 4-312-1

CASMOOPYILKILK 4-312-1 1C.0
Laufrmitiel: n-HeglanlEWDH 730 Dse Probe st DOMLM gekist,

TIaH2015 7:AT:25 AM
CHIRALPAKICT-GLME M

Column; Chiralpak 12, (150 x 4.6) mm, Sp. SN; ICO0CD-QF S
Pressure at start: 32 baw Start flow:  0.700 mlmin Golumn oven: 2008 °C
AN A Fig=754 4 Ral=36] 1700
F300 %
] -
000
T
1600
14100
g 1200
1000
B0 4
m.
A0
o
o . —
1 2 3 a i & W M 12 19 14 15 1B W 1@
T [
Hame UK 4-312-1
RT [min] Type Areat Area Helght Width [min]
7.3 MM S8.03 2871709 2168.38 0.20
9.43 MM 1.7 516.91 33.82 0.25
Sum 10000 2623301




Sample Name:

Data file:

Sample Info:

S8ula:
Sauleninfo:

KD 1148 A rac
L:WERNIEAVKDW1148R2A5.D
Laufmittel: n-Heptan/EtOH F:1:
Die Probe ist in DOMSLM gelést

DAICELAS .M
Chiralpak AS (250 x 4.8}mm 10dp

Operator: Analytik Labor AKEN
Injektion Time: 14:25:549
Injekticn Date: 23.0a.2015
Instrument Conditions: At Start Lt Stop
Temperature in®C: 30.0 0.0
Fressure in kar: 4.0 34.3
low in ml/min: 1.0 1.0
[~ DAL B, Sige2od,d Rel=a60, 100 (K001 14BH2As O]
rmAll ] o
40 &
1 &4
35 n
30
25-f
20
15-f
11}—5
53 3
: ) 5
¢ . i L =
1 1 L F
10 it 3 40 min
§ | Ret. Time | Width | Height | brea | hreaa & |
[minl {mALl) (mal* )
| | | | | |
11 19.34] 0,72 40, 9| 2248, 7F| 46.B2|
21 22.00] 0.71| 37,26 2244, 30| 46,71
3l 32.44| 5.23| 0.85] I10. B3| 6.47]
Total 4804 . B5 100.00



Sample Name:

UK 4=311=1

Agilent Technolagiss
Data file: 0:\BERT"WUKY311-11IAS.D
Sample Info: Laufmittel: n-Heptan/EtOH 9:1:
Die Probe ist in DOM/LM gelést
Sdula: DAICELAS .M
Séuleninfo: [250=4, &) mm
Operator: Analytik Labor AKEN
Injektion Time: 10:22:57
Injektion Date: 29.07.2015
Instrument Conditions: At Start it Stop
Temperature in“C: 30.0 30.0
Fressure in bar: an.1 an.1
Flow in ml/min: 1.0 1.0
DAL A, 5:’!5.1 Fial=550, 100 UR'IH-H-H.RS.D:I
maLl o
50 ]
4
30
20
104 o
] J &
LU l - . ¥ T
3 10 15 20 s 035 mig
£ | BRet. Time | Width | Height | brea | Area % |
(min} {mhLl} {mALl* 5]
| | | | | |
1] 1%.27] 0.8 BB, 3%| BG4 .51 9B. 32|
21 21.94| .74 1,12] 49,42 L.6E]|
Total

25943.92 100.00



Sample name: KD 1142 A rac

Drata file: CASMOOPYKDUW 142ARNIC.D

Description: Laufmiltel: n-Heglan/EIQOH 7:3;
Probe ist in LMDCK gelbst

Injection date: BME2015 11:20:19 Al

Aeqg. Analysis methed: CHIRALPAKIC-BLNP.M

Column; Chiralpak 12, {150 £ 4.6) mm, Sp, SN; ICODCD-QFM S
Prassura at start: 45  bar Start flow: 1000 mlimin Column oven: 2098 °C
DADT A Sig=54 4 Hal=360 100
160 E
150 -
140 o
130 ] -
120+
110
100
m.
2o
04
B0
B0
404
304
2] g
10 r-
i ul A
S — A . — .
04 & & 10 o 4 s 1w @0 P M M S 30 42 3 m a8 40 42 44
Tietrts vy
Mame KD 1142 A rac
RT [min] Type Areatd Area Height Width [rmin]
4.95 BB 47 64 127918 163.34 013
6.7Z BB 47.59 1277.93 130,92 0.15
.20 BB 477 127.99 843 023

Sum 10000 268510



Sample name: UK 4-317-1

Data file: CASNODPYWIKIE-T-11C.0

Description: Laufrmittel: n-HegtanE10H 7.3
Probe ist in LMADCM gebist

Injection date: BH2015 3:20008 AM

Acg. Analysis methed:  CHIRALPAKICT-BLNP.M

Column; Chiralpak IZ, {150 x £8) mm, Sy, 5M; ICODCD-QF 5

Pressure at start: 46  bar Start flow: 1000 mlimin Column oven: 3001 °C

4754 L B Sig =t A4 ol =300 100

450
425
4040 4
376
"lﬁﬂ.
325

e

16

251

}5"'11
1>

Mame UK 4-317-1
RT [min] Type Areath Area Height Width [min]
485 BV a5.44 ATEE.24 442,77 013
571 VB 218 85,30 .57 015
7.19 BB 12.38 64101 26.07 028
Sum 100.00 4371.55




Sample name: KD 1145 A rac

Data file: CASMOOPYEDED 1145 A RAC 10D
Description; Lawfmiliel: n-HeplanB10H 7.5, Die Probe ist DOMILM gelast.
Injection dafe: BH2015 11:47:34 AM

Acg. Analysis methed:  1CB107.M

Colummn: Chiralpak IC, (150 x £.6) mm, Sy, SN ICODCD-QF S

Pressure at start: 46 bar Start flow: 1000 mlimin Column oven: 2908 °C

LAt A Sig=r%a 4 Ral=3 1000
450
4264 &
ELLIE
754
350
28
3+
764
50

‘g 225
)
1764
150
12564
LIE

764
50

2, UL

ToE F 45 & 7T & & o onoa2 0 w1 w7 1w o @ o2 oz 25 M

5.7

TR

Tinea ey
Mame KD 1145 Arac
RT [min] Type Areath Area Height Width [min]
504 BB 30.00 3651.38 42617 013
579 BV 5487 364787 366,15 016
745 VB 40.04 4B73.50 199.23 0.34

Sum 100,00 12172.73



Sampla namea: UK 4-316-1

Drata fila: CASMNOOPYWKWA-16-11C.0

Description: Laulrmitlel: n-HeglanE10H 7.3
Probe ist in LM/DCRM gelést

Injection date: BMH2015 8:03:42 AM

Acg. Analysis method:  CHIRALPAKICT-GLNP.M

Column: Chiralpak IC, (150 x 4.6) mm, Sy, SN ICOOCD-0FS
Frassure at start: 46 bar Start flow:  1.000 mlimin Column oven: 30,02 °C
40— L0 B S =2t 4 Hal= 3l 100
220, g
cel
ki
004
i)
24014
o)
21
180
2 ]
14014
1201
100
LI
M.
-
' J 3 AN
1 2 3 a ] & 7 i B 10 1 2 13 1 15
T ey
Name UK 4-316-1
RT [min] Type Areath Area Height Width [min]
5.04 BB B3 2666.35 300,81 013
579 BB 1.58 51,92 515 0.1g
T.44 BB 17.29 SG6E.40 26,26 0.30

Sum 100.00 28668




Sampls namea: KD 1144 A rac

Diata file: CASNODPY DD 1144 A RAC 1IC D
Description: Laufrmilbel n-HeglandBI0H 7.3, Die Prods ist DCMILM gelast
Injection date: BWZ015 11:20:50 AM

Ao, Analysis method: 109107.M

Column; Chiralpak Kz, (150 x £.8) mm. Su. SN: ICODCD-QFM S

Prassura at start: 48 bar Start flow: 1000 ml'min Column even: 3001 °C

DAl A Sig=gha 4 Rol=33) 100

3

4 5373

vl
.s383HE85EEEE02EEEEE

Al
i 2 3 H § f 7 & 4 ] n 12 13 14 15
Tierea [
Name KO 1144 Arac
RT [min] Type Areat Area Height Width [min]
317 VB 214 2651789 2738 015
370 BB 48,97 76,40 BO5.2T 0.10
437 BV 48,89 746,22 743,51 0.1z

Sum 100.00 1175342



Sample name: UK 4-310-1

Data file: CASHNOOPYIWWKIUK 4-310-1 IC.D
Daescription: Laulmitiel; n-HegdanVELOH 7.3, Dée Probe st DOAWLM gelist,
Injection date: TIZHN2015 81959 AM

Acg. Analysis method: CHIRALPAKICT-ELNP.M

Colummn; Chiralpak W2, (150 = £8) mm, S, SN 1IC00DCD-0FM S
Pressure at start: 48 bar Start flow: 1000 mlimin Column oven: 2988 °C
LAl A Sig=raa 4 Hal=36] 100
1500 ¥
1400 ol
1300
1200
1100
1000 4
S
E 3y
m -
(= 1
500
4041
00
m 1 -
" I\
u o
1 i 3 a I ] i ] 4 10 1 2 1 1 15
Tiives [ron
Hamae LK 4-310-1
RT [min] Type Areath Area Height Width [min]
3.70 MM ar.7g 823616 143263 011
4,37 MM 221 208,40 .18 0.16

Sum 100,00 9443.58




Sample Noame: ED 1141 A rac

Lata file:

C:WERNIEWKDAW1141RAE.D

Sample Infeo: Laufmittal: n-Heptan/EtOH 7:3:

Die Probe ist in DOCM/LM gelést

Sdule: DAICELAS .M
SAuleninfo: Chiralpak AS (250 x 4.&}mm 10p
Operator: Analytik Labor AKEN
Injektion Time: 10:05:00
Injekticn Date: 17.06.2015
Instrument Conditicns: At Start At Stop
Temperature in®C: 30.0 30.0
Pressure in bar: an.4 an.e
Flow in mlsmin: o7 n.7
: 1 Pel=160, oy
2] 3{ o
2 ﬁ
15
15
5 -
] L ]
1]._‘—--—----—-“—-’4"' = J r IE".
10 ' 20 . 40 mig
& | Ret. Time | Width | Height | Lrea | Braa %
Iminl (mALl) {malI*s)
| | | | | |
11 14.12] .50 26,56 924 .TE| 4B.B4|
21 15.93| .66 23,50 D20.35] 49,08
3l 20.31| 0,54 0BT 39.36] 2.08]
Total 18563, 49 1oo.o0



Sample Name: UE 4-30%-1
Cata file: C:ZWBERT'UEMNIOS-1A5.D

f}fﬁ& Agiimnt Technolagiss

Sample Infeo: Laufmittel: n-Heptan/EtOH 7:13:
Die Probe ist in DOMJLM gelést

Saula: DAICELAS .M
Séuleninfo: [250x4, &) mn
Operator: Analytik Labor AKEN
Injektion Time: 07:-39:47
Injekticn Date: 28.07.2015
Instrument Conditions: At Start &t Stop
Temperature in®C: 30.0 30.0
Prassure in bar: 28.2 28.0
Flow in ml/min: n.7 0.
[ OADT A, Sgrasd,d Rel=500, 100 [OF 3081450
r'mll.l.l:
B
503
0]
30
20
104
: :
n: " ey i T e PR
u T —r u T T — ﬁ m”
£ | Bet. Time | Width | Height | Area | Araa &
[min] {mALly (mall*=s)
| | | | | |
1] 13.9%) 0.46| 61.5%] 2047 .00 9B.12|
21 15.91| 0.5%| 1.1 38,121 1.EBE]|
Total #0ER.12 100.00



Sample Mame:

Data file:

Sample Info:

S8ula:
Siuleninfe:

KD 1140 A rac

C:ZWERNIEWKDW1140RAS.D

Laufmittel: n-Heptan/EtOH 7:3:

Die Probe ist in DOM/LM gelést

DAICELAS .M
Chiralpak AS (250 x 4.&}mm 10p

JpErator: Analytik Labor AKEW
Injektion Time: OB:-46:19
Injektion Date: 16.06.2015
Instrument Conditions: it Start at Stop
Temperature in*C: 30.0 30.0
Fressure in bar: 33.2 az.n
Llow in mlimin: n.7 0.
[~ DADI B, Sgresd,d Re=a60, 100 KO0 140RAS.0)
o (3]
9 3
60
50
40
30
20
e\ [l5 2
5 2\ \g ¢
— ] — T — ‘& — é! —— i m
¥ | BRet. Time | Width | Height | bres | Bras % |
[minl (mally {mall* =)
| | | | | |
1] 9,99 0,25 0.56] 10.43] 0.268]
21 10.7& | 0,38 T6.02] 1834 66| 49,53
3l 12.20] 0.42] 65,87 1E35.30) 49 .55
4] 13.4d3] 0.41] 0.35] E. 56| D.23)
51 15.28| 0,50 0.51] 15.33] 0.41]
Total 3704 .36 100.00



Sample Wame: UK 4-308-1 .f::. Agilant Technalagiss
Data file: O:WBERTWUKY3I08-1A5.D L
Sample Info: Laufmittal: n-Heptan/EtOH 7:3:
Die Probe ist in DOM/LM gelést
Saula: DALICELAS .M
Suleninfo: [250x4 ; &) men
Operator: Analytik Labor AKEN
Injektion Time: 10:20:23
Injekticn Date: 27.07.2015
Instrument Conditicons: At Start at Stop
Temperature in®c: 0.0 30.0
Fressure in bar: 28.2 ZB.4
Flow in ml/min: n.7 0.7
[ DADT A, Sgeetd 4 Rel=550, 100 [JFI08-145.0)
J (3]
r'rlﬁ.l.l_ 0
] B
1-1.1}-t ‘
1209 1
100
a0
503
40
20 &
: Fﬂ 3
E o -
ﬂ- T -..‘-I
- B 5 % o
£ | BRet. Time | Width | Height | Brea | Braa & |
(man} (mALl} {mALI* 5]
| | | | | |
11 $.96| 0.24] 1.45] 26,87 0.67]
21 1,72 0.37]| 161,10 3921.001 97.54 |
3l 12.15] 0.3 2.43| T2.11] 1.79]
Total 4015, 9B 1o0.00



Sample Name: UK KD 1178 rac

Data file: D:WBERTHWUKN11TARAS.D

Sample Info: Laufmicttel: n-Heptan/EtOH 7:3;
Die Probe ist in DOCM/LM gelést

Sdula: CAICELAS .M
SAuleninfo: [250x4, &) men
Operator: Analytik Labor AKEN
Injektion Time: 09:53:54
Injekticn Date: 18.08.2015
Instrument Conditicns: At Start At Stop
Temperature in®C: an.o 0.0
Fressure in bar: 7.0 36.8
low in ml/min: 1.0 1.0
[ DADT A, Sge2od,d Fel=050, 100 (UK 17 6AS.0)
mall E
3 "
503
5 [ |
] i
50 i
40
30
20
10
LB P |
1
| 1 ! - F
3 10 15 Fil mnin]
§ Fet. Time | Width | Height | brea | hrea &
[min} {mALl) {mAl*5)
| | | | |
1 7.0%] 0.25] 71.84 1206.65] 49,85
2 3.82| 0.37] 48,77 1212.15] 50.05]

Total 241,749 100,00



Sample Wame:
Data file:
Sample Infeo:

Sdula:
SAuleninfo:

UK 4=320-=1

D ZBERTHUKNE-320A5.D
Laufmittel: n-Heptan/EtOH 7:3:
Die Probe ist in DCM/SLM gelost

DAICELAS .M
[250xd, &) en

operator: Analytik Laboer AKEH
Injektion Time: 07:55:15
Injektion Date: 25.08.2015
Instrument Conditicns: At Start it Stop
Temperature in“C: 300 300
Fressure in bar: 36.5 36.3
Flow in ml/min: 1.0 1.0
[ DADT A, Sge2sd,d Rel=550, 100 [URd-32045.0)
mall ] §
] o
500
4004
300 4
1 |
200
100
9 m
A
n cl‘il'a.
1 I
10 20 30 il |
§ | BRet. Time | Width | Height | Lrea | hraa & |
[min} {maLly {mALI* 5]
| | | | | |
11 5.97] 0.25] EGE.16| 4711.BE| 97 .60
21 3.62| 0.28] 10.26] 238,25| 2.40]
Total G851 .12 100.00



Sample namea: KD 1143 A rac

Data file: CASMNODOPY DD 1143 4 RAC 10D
Description: Laufmithel; n-HeptanE10H 73, Die Probe ist DCMLM gelost
Injection date: BME2015 8:04:07 Al

Acq. Analysis methed:  CHIRALPAKICY-BLNP.M

Colummn: Chiralpak IG, {150 = £.6) mm. Sp. SN: ICODCD-QFMS
Prassure at start: 32 bar Start flow:  0.700 ml'min Column oven: 2997 °C
55,]_”" 11 A Si=r54 4 Hal=36] 100 E
s ¢ 3
450
414
3504
200
?
200
150
100
: u
N — J
i i a4 & & 7 & & M 1 2 T3 va 95 16 17 8 18 20 2 2 23 2a 45 28 Ir 40 2 M
Tieivis [y
Hama KD 1143 A rac
RT [min] Type Araat Area Height Width [rmin]
12.58 BV 43 8B 10881.71 52058 0.3z
14,04 MM 012 1084624 46821 039

Sum 100.00 2183795




Sample namea:

Data file:
Description;

Injection date:
Acq. Analysis method:

UK 4-318-1

CASNOOPYIIKILK 4-318-1 1C.0
Laulmiltel; n-HeglantEMDH 730 Do Probe st DOWLM gelist,

BRAN2015 8:40:58 AM
CHIRALPAKICT-ELNP.M

Column; Chiralpak G, {150 x 4.6) mm, Sp. SN ICO0CD-QF S
Pressure at start: 32 bar Start flow: 0700 mlimin Column even: 30
DADT A Sig=254. 4 Hal=36, 700 -
260 &
240 'ﬁ
294}
200
180
160
‘g 1404
120
10N+
B0
B
1 z
2+ z
]
i 2 3 a 5 & 1 w11 12 13 w4 i5 18 17T W 10 2
Tien [rrin)
Hame LK 4-318-1
RT [min] Type Areath Area Height Width [min]
12.55 BV 25,91 266,02 249.01 0.3z
14,04 VB 4.08 225,50 B.65 033
Sum 100.00 5611.53




Sample Hame:
Data £ile:
Sample Info:

Sdule:
Sauleninfa:

Operator:

Injektion Time:

BED 114% A rac
D:ZERMIEAZWEDY1149RAS . D
Laufmittel: n-Heptan/ETOH T:3;
Die Probe ist in DCHM/LE gelést

DAICELAS .M
Chiralpak AS (250 X 4.4)mm 1lU0p
Enalytik Labor AKEHN

10:50:05

Injektion Date: 24.,06.2015
Instrument Conditions: Rt Start At Stop
Temperature in"C: 30.0 0.0
Pressure in bar: 3z.2 1.0
Flaw in ml/min: 0.7 0.7
TALH B, Sig=ates, 4 Hed=ma, 100 (RO 140hs )
n‘ - -
q E
160 < - o
p ™
140
120
100
80
a0
40
E
20 = = J
] - ¥ - L"n‘*-—
L T L T T T T T T T L] T L T T T T T L T
5 10 15 20 mirf
| ¢ | Het. Time | Wildth | Height Area | Brea % |
{min) {mALr] (mAl* =)
| | | | | |
| 11 4.501 0.17] 0. &9 B.46| 0.07]
I 21 4.73) 0.171 0,54 T.08] 0.08]
| 3 5.13] 0.15] 0,90 .87 Q.08
| 4] B.al| 0.27] 0.5% 13.35] 0.11)
| 51 a4.07]| 0.55] 11.63 467 .40 3.78|
| al 13.79] 0.52| 172,29 BR1Z.24| 47,81
I T 15.75] 0.61| 149.048 5547.13] 18.09]
Tatal 1i385.55 100,00



Sample Hame: UE 4=32&8-=1

Data file:

Sample Info:

Saule:
Sanleninfo:

0 WBERTWUK\4-326R5.D

Laufmittael: n-Heptan/EtOH 7:3:

Die Probe ist in DOMSLM gelést

DAICELARS .M
[250x4, &) men

f}:ﬁ} Agilent Techaologies

Operator: Analycik Labor AKEN
Injektion Time: 0D7:55:-29
Injektion Date: 06.10.2015
Instrument Conditions: At Start Lt Stop
Temperature in“C: 3n.o 3n.o
Fressure in bar: 27.2 26.8
Flow in ml/min: n.7? n.7
[ DADT A, Sgr2td 4 Rel=550, 100 [URa-12085.0)
rmll.l.lE 3
350+ q
300}
200
150
100
50— E g
] J = A
L= — e
— T T ih T T T iﬁ T i& o
& | Ret. Time | Width | Height | Lres | Braa % |
[min} {mALly {mall*5)
| | | | |
1| 14,10 0.52] 362.86| 12270.03) B7.33]
210 16.15] 0,50 1.595| BED.D4) 0.57|
ER 20.24] 1.84] 10,83 170041 12.101
Total 14050, 47 1o0.00



Sample name: KD 1151 A rac

Dt file: CASHNOOPY KDV 1S1ARIC D

Description: Laulmiltel n-HeglaniPrlH 7.3
Probe ist in LMDCM geltst

Injection date: BI24/2015 11:50:58 AM

Aeq. Analysis method:  CHIRALPAKIC1-BLNP.M

Column; Chiralpak MG, {150 x £.6) mm, S, 5N 1ICD0CD-QF01E

Pressura at start: 45  bar Start flow: 1000 mlimin Column even: X099 °°

DADT A Sig=75 4 Ral=760_ 100
E]
o
o

6.7

Ll
s 3 83ULEIEEEEE

Tiene ey

MName KD 1151 Arac

RT [min] Type Areath Area Height Width [min]
5.14 BB 50.M GERE. TR B17.495 014
f.80 BFA 43,89 G5RT. 12 447,52 0.1%

Sum 100,00 1117591




Sampla namea:

Diata file:
Description;

Injection date:
BAeg. Analysis method:

Colummn:

UK 4-314-1

CAOSNOOPYWKILK 4-314-1 12D
Laufmittel: n-HegtantiPrOH 73 Die Probe ist DOMILM . gelist.

TIAN2015 8:20:43 AM
CHIRALPARICT-BELNF.M

Chiralpak FZ. (150 x 4.6) mm, Sy, 5N ICOOCD-QFMS

Pressure at start: 48  bar Start flow: 1.000 milfmin Column oven: < VI
L1 A Sig=r5a 4 Hal=360 100
000, 2
PR i
20040 4
24040
m.
P00
1004
% 1600
14041+
1200
1000
(O IE
ﬁ]ﬂ.
4004 £
2 I\. 4
o | 2
1 2 3 a 5 b ¥ g W 1 1@ 11 ta 15 B 1F w8
Tiives [svrs)
Name LK 4-314-1
RT [min] Type Areath Area Hiight Width [Fin]
5.12 MM S7.57 20172.52 2825.76 07
677 MM 243 726,54 50,00 0.24
Sum 100,00 2089985




Sample name: KD 1150 A rac

Data file: CASNOOPYHDWD 1150 4 RAC 120
Description: Laulmittel: n-HegdanE10H T3, Die Probe ist DOMLK gelost
Injection date: BI24/2015 11:29:2% AM

Aeq. Analysis methed:  CHIRALPAKICY-BLMP.M

Colummn; Chiralpak 12, (150 x 4.6) mm, S, SN 1C00CD-QF01E

Pressure at start: 45 bar Start flow: 1000 mibfmin Column oven: TV

L1 A Sig=5a 4 Hal=300 100

5

T35

. s$EYUEEE08EERLE

I T T T T I T T

Tisna [
Name KD 1150 A rac
RT [min] Type Areath Area Height Width [min]
5.18 BB 50.01 BEES. 20 T48.74 0.14
7.36 BP 42,99 BBEZ. 72 601.38 021

Sum 100,00 TI726.68




Sample name: UK 4-313-1

Data file: CASNOOPYWKIWK 4-313-1 1C.D
Description:; Laulmiltel n-HegplantiPrOH 7.3, Die Probee ist DCWMLM geldst.
Injection date: TIANZ201S 3:58:24 PM

Ao, Analysis methed:  CHIRALPAKIC-BLNP.M

Column; Chiralpak FZ, {150 x 2.6) mm, Sp. SN 1IC00CD-QFMS
Pressure at start; 46  bar Start flow: 1.000 mbmin Column aven: < I
DAl A Sag=rta 4 Hal=300 100
3000 -
00 "
M
2400
ety
2004
jLELIE
g
1400
13M
1004}
200
B0
400
o L g &
0 z o
i 3 i a E; & 7 ! 4 10 1 2 1 1 15
Ting [y
Name UK 4-313-1
RT [min] Type Areath Area Height Width [min]
5.1 BB 97.82 3077085 2841.94 0147
6.44 BB LT 208,83 1781 018
7.2% BP 1.52 477.51 3473 021

Sum 100,00 145819




UK ED 1179 rac
Dz EONZONWUENILITER
Laufmittel: n-Hep

Sample Name:
Data file:
Sample Info:

Die Probe ist in
Saule: DAICELIB.M
Sduleninfe: Chiralpak IBE (230
Cperator: Analytik Labor AE

Injekticn Time: 10:29:38

Tl HEWLETT
fl PACKARD

IE.D
tan/EtOH 7:3;
DM LM gelist.

w4 . & mm
EHN

Injekticn Date: 18.08,.2015
Instrument Conditiona: Rt Start At Stop
Temperature in"C: an.o®c an.o®c
Fressure in bar: 59.9 60,6
Flow in ml/min: 1.00 1.00
DADT A, Sig=254,16 Ref=350, 100 (LKV11TaRIB. D)
mal ] =)
] 5 E
70
60
504 |
40
30
20
10 %
] JUL *
1] . . I i,
r — — — — ———
i i 10 15 20 2 i)
¥ | Bet. Time| Width | Height | hras | Area & |
[min} (mall) imall*s)
| | | | | |
1] 12.47] 0.25| A3.17] 134%9.47| 47 .80
21 13.50] 0.27] TE.74| 1342.79] 47.56|
3| 17.67] 0,85 1,80 130.EBE| 4,64
Total ZB23.15 loo.00



Sample Wame:
Data file:
Sample Info:

UE 4=321=1
D \SONZOWUK,4-3211B.0 L
Laufmittel: n-Heptan/EtOH 7:3:
Die Probe ist in DOCMSLM geldst.

SAulea: DAICELIB.M
Sdulaninfe: Chiralpak IB (250x4,¢}mm
Operator: Analytik Labor AEEN
Injekticn Time: 08:05:548
Injekticn Date: 25.08.2015
Inatrument Conditicna: At Start At Stop
Temperature in"C: an.oeg an.og
Pressure in bar: a8.8 60.4
Flow in ml/min: 1.00 1.00

J

- HEWLETT
PACKARD

DADT A, Sg=3254 16 Ref=360,100 (LKW-32118.0
mll 7 r
50 o
40 ]
204
10
] -
oo
o d Npnri
—————— 7T v
U 1a 15 il miry
¥ | Bet. Time| Width | Height | Area | Ares & |
(minl {maLl) imaI* 5]
| | | | | |
1] 12.52] 0.25%] E3,.01 ERE. 34| T
21 13.57] 0.2%] 0.7 14,63 1.67]
3l 14.62| 0,23 0,34 5.B7| D.67|
Total BT6, B4 100.00



Sample name: UK KD 1171 rac

Data file: CASNOOPYWEILK KD 1171 RAC 1C.0D
Description: Laufrmittel; n-Heplant/EIOH 7.3, De Probe st DOAMLM gelist,
Injection date: Br82015 10:44:40 AM

Aeg. Analysis method:  CHIRALPAKICT1-BLNP.M

Column; Chiralpak G, {150 x £.6) mm. Su. SN: 1IC00CD-QF S
Pressure at start: 46 bar Start flow: 1000 mifmin Column oven: 2898 °C
DADT A Fig =254 4 Hal=350, 10
105 =
1004
05| i g
o4 w
A5
B.l].
75
704
Bﬁ.
A0 F
E \
5].
45
401
35
30
25
20 =
15 =
10 U =
4 J AN
1 2 3 H 5 & 7 ! 4 10 1 12 13 14 15
Tiivia [rwr]
Hame UK KD 1171 rac
RT [min] Type Areath Area Height Width [min]
5.25 BV 3202 947 24 99.54 015
5.90 VB 3z2m 847,08 87.57 07
6.85 BB 2387 08,03 64,29 0.20
10.36 BB 12.00 54,53 a.51 0.56

Sum 100.00 2058.28



Sample namea: UK 4-322-1

Data file: CASNOOPYWKWE 4-322-1 1C.D
Description: Laufmiltel; n-HeplantEIOH 7.3, Dée Probe st DOMLIMW . gelist,
Injecticn date: BI2E/2015 11:01:27 AM

Acq. Analysis method: CHIRALPAKICY-BLNP. M

Column; Chiralpak 12, (150 = 4.8) mm, Sy, SN ICODCD-QF01S

Prassure at start: 45 bar Start flow:  1.000 ml'min Column oven: 29.99 °C

LR
475

TADT A Sig=704 4 Ral=30 100

534

N

T8 & W 1 12 13 1 15w 1F 18
Tiena ey

Nama

UK 4-322-1
RT [min] Type Areat Area Height Width [rin]
524 BV 95,79 436281 466.13 015
5,89 VB 2.08 9385 a.41 07
6.6z BB 113 a0.56 419 013
Sum 100,00 440732




" HEWLETT

Sample Name: UK ED 1180 rac L
Cata file: D= %WEONZOA\UKN1180R1IE.D v/ PACHKARD
Sample Info: Laufmittel: n-Heptan/EtOH 7:3;

Die Prebe ist in DOMYLM gelést.

Saule: DAICELIB.M
S53uleninfeo: Chiralpak IB (2530x4,€ymm MeO
Operator: Analytik Labor AEEN
Injekticn Time: 09:34:44
Injekticn Date: 29.09,2015
Instrument Conditicnas: Lt Start Lt Stop
Temperature in“C: an.ose an.ote
Fressure in bar: 60,2 0.3
Flow in ml/min: 1.00 1.00

DADT A, Sig=254,16 Ref=360,100 (UKV1EIR1IE.D)

% 2

12.212

-

= i
AT PR MY PP I

£n

=]
+
== t' 10420
—
? 14.683

) - - * - - ] —r % — ﬁ] — .mm

¥ | Bet. Time| Width | Height | hrea | Ares &
(minl} (mALl) imall* =)

| | I | | I

11 10.24] .14 045 5.39] 0.68|

21 10.42] 0.14| Q.45 4,87 .62

3l 10.8&] .22 26,47 375,09 47.04|

4] 12,21 g.24| 23,41 T2 B2 d6.76|

51 14.84| 0. 60| 0,78 39.05] 4.90|

Total Ta7T, 31 1o0.0n



Sample Name:

UE 4-323-1

L

HEWLETT

Cata file: D:\EONZOWUENI23-11IE.D PACKARD
Sample Info: Laufmittel: n-Heptan/EtOH V:3;
Die Preobe ist in DOMALM gelost.
Saule: DAICELIB.M
Sduleninfo: Chiralpak IB (230x4,<kmm
Oparator: Analytik Labor AEEN
Injekticn Time: L0:00:58
Injekticn Date: 25.0%.20135
Inatrument Conditicna: At Start Rt Stop
Temperature in®C: n.ote n.ote
Fressure in bar: al. 2 G0.5
Flow in ml/min: 1.00 1.00
DADT A&, Sig=254,16 Ref=350,100 (LK\323-118.0)
] =
300
250
20
160
1004
50 g lp e
- e
] T T T v
o 5 10 15 0 i
¥ | Bet. Time| Width | Height | hrea | Area &
(min} {mALl) imAll*s)
| | | | | I
1] 10.43] 0.17] 3.87| 42,45 O.B7|
21 10.484] 0.22] 134, 65| 4723 .46 96.85|
3l 11.53| .26 Z.04] 36,05 074
] 12,41 0.26] 4.45]| TE.0E) L.54]
Tetal 4ET6H, QB 1on. o0



Sample Wame: UK KD 1181 rac 'L HEWLETT
Data file: D:WEONZOWUEYV1191RIE.D -l PACKARD
Sample Info: Laufmittel: n-Heptan/EtOH S+3: 7.3

Die Probe ist in DOMJLM geldst.
Saule: DAICELIE.M
Sauleninfo: Chiralpak IB (2530x4,€}mm

MeO
Operator: Analytik Labor AEEN O‘
De:06:04

Injekticn Time:

Injekticon Date: 23.09,.2015
Instrument Conditiona: At Start Bt Stop
Temperature in“C: In.ote an.ofe
Fressure in bkar: 59.9 a0.9
Flow in ml/fmin: 1.00 1.00
DADT A, Sig=254 168 Ref=360,100 (LKV151RIB.D)
r [=]
rruﬁ.l.l_| = %
] - =
4 l
3
7.
.
= S— UL
i i 10 18 20 2 i
£ Ret. Time| Width | Height | Lras | Area & |
(min} (mall) imall*s)
| | | | |
1 15.33] 0.33] .32 113,79 50.25]
2 16.9%9| 0,35 4,71 112,64 49,75

Total 226 .43 roo.0o0



Sample Name: UK 4=324=1

7] HEWLETT

Data file: D WEONZOWUKYI24-11E.D PACKARD
Sample Info: Laufmittel: n-Heptan/EtOH 2e1: 7:3
Die Probe ist in DOCMSLM geldst.
S8ule: DAICELIB.M
Sauleninfo: Chiralpak IB (250x4,%}mm
Cperator: Analytik Labor AEEN
Injekticn Time: 09:08:32
Injekticn Date: 25.0%.2015
Ingtrument Conditicna: At Start At Stop
Temperature in“C: an.occ an.occ
Fressure in Lar: 60.0 60,6
Flow in ml/min: 1.00 1.00
DADT A, Sig=254,16 Ref=380, 100 (LIK\324-118.0)
144 ;
12
10
8
5]
+
. e
2 . l\ E
T o
o] + d A\t
— —7— T
1] & 1) 1% 20 mir
¥ | Ret. Time| Width | Height | hres | Aras & I
(minl (mALl) {mall*s)
| | | | | |
11 15.2%| 0.33] 14,60 316.39] G9E.40]
21 15.848] 0.248] Q.23 5.15] 1.60]
Total 321.53 ron.on



Sample Wame:
Lata file:
Sample Info:

Saule:
Sauleaninfe:
Oparator:

Injekticn Time:
Injekticn Date:

Inatrument
Temperature in“C:
Fressure in bar:
Flow in mlfmin:

Conditiona:

UK ED 1143 rac t HEWLETT
D= WEONEOWUENI183RIE. D

Laufmittel: n-Heptan/EtOH 54T:7:3

rl packARD

Die Probe ist in DOM/LM geldst,

DAICELIE.M

Chiralpak IB (230x4,¢lmm

Analytik Labkor AEEN

ng:37:22

23.09.2015

At Start L Stop

an.osc an.oec
59.9 60,35
1.00 1.00

DAL A, Sig=254,16 Ref=350,100 (UKV1E3RIB.

&

=
=

12,1606

£ Ret. Time| Width | Height | Lras | Araa & |
(min} (maLl} {maLI* =)

I I I I |

1 10.8%| 0.22] 074 10.95] 33.42]

2 12,17 0.26| Q.B6| 15.BE| 48.49]

K| 13.12] .33 0.19] 5.93] 1E.D09]

Total 32.76 100.00



Sample Name: UK KD 1184 'L.J HEWLETT

Data file: D:WEONZONUEN11841B.D PACKARD
Sample Info: Laufmittel: n-Heptan/EtOH 713;
Die Probe ist in DOCMALM geldst,
Saule: DAITCELIE.M
Sduleninfeo: Chiralpak IB (250x4, %)mm
Operator: Analytik Labor AEEN
Injekticn Time: 1o0=27:07
Injekticn Date: 25.09.20135
Inatrument Conditicna: At Start Bt Stop
Temperature in“C: an.ote an.ote
Frassure in bar: 29,6 60.3
Flow in ml/min: 1.00 1.00
DADT A, S5ig=254,16 Ref=350,100 (LK 184160}
mll =
100
Sl =
e
404
20 3
ri
Fi}
L4 L]
——r—r — 7 ] —r
i : 10 18 20 28 i

# | Bet. Time| Width | Height | hres | Araa § |
(min] (mALl} imall* =)

I I I I I I

1] 10.87] 0.22] 111.74| 160B. 28| 94,53

21 12.14] 0.27] 5,39 BZ.99] 5.47]

Total 170127 roo.on



Sample Wame: UK 4-332-1 rac

Data file: D:WBERTHWUOENIZZRLIAS . D

Sample Info: Laufmittel: n-Heptan/ETOH %:1;
Die Probe ist in DCM/LM gelést

SGaule: DARICELAS .M
SAuleninfa: (2504, &)lmm
Operateor: Enalytik Labor AKEHN
Injektion Time: 15:00:20
Injektion Date: 04.11.2015
Instrument Conditions: ht Start At Stop
Temperature in"C: 30.0 oo
Fressure in bar: 28.5 28.3
Flaw in ml/min: 1.0 1.0
DAL A, Sip=052,4 Ret=ta, 100 (UK e TAS 11
Ll ]
- a
w :1'-‘ 3
I =
&= s r‘:
Gl
B
20=
g 3
‘ *'-': I——ﬂr—.—_-._
o = Y T
-—-—n - T TT]—————— 777777771
5 10 15 20 25 an min
# | ERet. Time | Width | Height Area | Brea % |
{min} {maLl} (mAL*s)
| | | | |
1] 4.94] Q.20 1.32 18.B4| 0.23]|
2| B.22| 0.17| T5. &0 417.0%| .89
3| 14.03] 0.62]| BD.85 3330.43)| 40.33|
4| 14.95| 0.52| 4,22 132.9E]| 1.81]
3] 17201 0.7E| TZ2.94 3411.91] 41.32]
q| 22.17| 4,049 2,23 Bda. 62| B.62|

Total 8257.687 100,00



Sample Wame:
Lata file:
Sample Info:

Sdula:
Sauleninfo:

UK 4=-330-1 -I:I- Agilent Tachnolagiss

L WBERTYUKNII0AS.D
Laufmittel: n-Heptan/EtOH F:11:
Die Probe ist in DCMALM gelost

DAICELAS .M
[250xa, &) mem

Operator: Analytik Labor AKEN
Injektion Time: OB:13:38
Injekticn Date: 05.11.2015
Instrument Conditicns: At Start &t Stop
Temperature in°C: 30.0 30.0
Eressure in bar: 29.4 29.0
Flow in ml/min: 1.0 1.0
DA E. EEH,E Fim 'M. B[] iUR‘nma.s.n:l
mall i
200
150
1III-—:
&0
2
"
Jl"|. i J FI..-I—
T v v T v T T T v v T
10 il kL] a1l
E | BRet. Time | Width | Height | brea | Brea & |
[minl {mALTh imall* =)
| | | | | |
i| 14.348| 0.56] 238,78 BERD.EBZ| ag. 70|
20 17.71| 0.50] 2.74] 116.79] 1.30]
Total B9pT .6l 100.00



