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2 General Remarks

Chemicals were obtained from commercial sources and were used without further
purification. Yields correspond to isolated compounds unless indicated otherwise. Purity is
estimated to be =95% based on "H-NMR spectroscopic analysis. Irradiation experiments were
performed at A =465 nm using commercially available blue LED strips (see experimental
setup picture below). The light intensity applied was in the range of 3500-4500 Ix. TLC:
MACHEREY-NAGEL, TLC plates Alugram® Sil G/UV254. Visualization of the developed
chromatogram was performed by fluorescence quenching at 254 nm and staining with
potassium permanganate. Chromatography: Separations were carried out on Merck Silica 60
(0.063-0.200 mm, 70-230 mesh ASTM) using forced flow. GPC: Japan Analytical Industries
(JAI) LC-92XX II Series, UV- and RlI-detector, column: JAIGEL HH series; IR: Bruker FT-IR
Alpha-spectrometer and JASCO FT/IR-4600 with ATR sampling module; High resolution
mass spectrometry (HR-MS): APEX IV 7T FTICR, BRUKER Daltonic. NMR ('H, 3C, 7Se, !B,
31P) spectra were recorded at 300, 400, 500 MHz (*H) and 75, 101, 126 MHz (®C, APT
(Attached Proton Test)), respectively, on VARIAN Unity-300, AMX 300, Inova 400 and Inova
500 instruments in CDCls solutions at 298 K, if not specified otherwise. Chemical shifts (d)
are given in ppm. Multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, quint = quintet,
sex = sextet, sept = septet, m = multiplet). Melting point: KRUSS Melting Point Meter M5000;
HPLC: Agilent Technologies 1290 Infinity; Kontron A.

3 Synthetic Procedures

3.1 Synthesis of diselenocines

3.1.1 (11R,12R)-11,12-Dihydrodibenzolc,gl[1,2]diselenocin-11,12-diol (6)!!

To a suspension of (R,R)-hydrobenzoin (5) (1.00 g, 4.66 mmol, 1.00 equiv.)

HO OH
N in n-hexane (25 mL) and Et2:O (18 mL) n-BuLi (1.92 M in hexane, 14.6 mL,
O 1.79 g, 28.0 mmol, 6.00 equiv.) was added dropwise at rt. The resulting
Se-Se mixture was refluxed for 16 h at 50 °C. After cooling to rt selenium (1.84

g, 23.3 mmol, 5.00 equiv.) and THF (18 mL) were added and the mixture was stirred for
further 1.5 h at 50 °C. After cooling to rt the mixture was poured into ice water (100 mL) and
stirred for 1 h under air. The phases were separated and the aqueous phase was extracted
with DCM (3 x 20 mL). The combined org. phases were washed with H2O (3 x 20 mL), dried
over NaSOs and the solvent was removed wunder reduced pressure. Column
chromatography (5iO2, 5:1 PE/EtOAc) provided the title product as a yellow solid (581 mg,
1.57 mmol, 34 %).

TLC: Ry = 0.19 (PE/EtOAc, 5:1); Tm: 210-213 °C; IR (ATR): ¥ = 3430, 3236, 2543, 2430, 1441,
1329, 1247, 1191, 1111, 1056, 898, 759, 734, 695 cm™'; TH-NMR (300 MHz, DMSO-Ds): d (ppm)
=7.77 (dd, 3] = 7.6 Hz, 4 = 1.3 Hz, 2 H), 7.62 (dd, ¥ = 7.6 Hz, 4] = 1.6 Hz, 2 H), 7.50 (ddd, ¥ = 7.6,
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7.6 Hz, /=13 Hz, 2 H), 7.27 (ddd, 3] =7.6, 7.6 Hz, 4 = 1.6 Hz, 2 H), 5.67 (d, 3] = 6.6 Hz, 2 H),
5.22 (d, 3] =6.6 Hz, 2 H); ®C-NMR (75 MHz, DMSO-Ds): 0 (ppm) = 152.3, 135.4, 130.0, 127.4,
126.7, 125.0, 73.9; 77Se NMR (76 MHz, DMSO-Ds) d=461; HR-MS (ESI): calc. for
CiusH12NaO:Se: ([M + NaJ*): 394.9063, found: 394.9056; optical rotation: aP20 = -208° (c = 1.00,
MeOH).

3.1.2 (3aR,13bR)-2,2-Dimethyl-3a,13b-dihydrodibenzol3,4:7,81[1,2]diselenocino-[5,6-
dl[1,3]dioxol (7a) 2

To a suspension of (11R,12R)-11,12-Dihydrodibenzol[c,g][1,2]diselenocin-

MeXMe 11,12-diol (6) (595 mg, 1.61 mmol, 1.00 equiv.) in 2,2-dimethoxypropane

R s (1.98 mL, 1.68 g, 16.1 mmol, 10.0 equiv.) a drop of aq. HCl (37%) was
O added and the resulting mixture was stirred for 16 h at rt. One drop of
Se-Sé NEts was added and the solvent was evaporated. The residue was

dissolved in CHCI3 (10 mL), filtered through celite and the solvent was
removed under reduced pressure. Column chromatography (SiOz, 50:1 PE/Et20) provided
the title product as a yellow solid (427 mg, 1.04 mmol, 65 %).

TLC: Rf=0.13 (PE/Et20, 50:1); Tm: 106-109 °C; IR (ATR): ¥ = 3047, 2979, 1454, 1369, 1240, 1205,
1061, 1025, 872, 753 cm™; '"H-NMR (300 MHz, CDCl3): d (ppm) =7.85 (dd, 3/=7.8 Hz, 4§ =15
Hz,2H),7.72(dd, ?]=75Hz 4 =14Hz 2 H), 742 (ddd, 3] =7.8, 7.5 Hz, 3] = 1.4 Hz, 2 H), 7.19
(ddd, ’)J=7.5,7.5Hz, 3] =15 Hz, 2 H), 5.85 (s, 2 H), 1.75 (s, 6 H) ; ®*C-NMR (75 MHz, CDCl3):
O (ppm) = 148.2, 136.2, 130.3, 129.6, 127.8, 127.6, 111.6, 84.7, 28.3 ;7’Se NMR (76 MHz, CDCls)
0 =472.95, HR-MS (ESI): calc. for Ci7H16NaO2Se2 ([M + Nal*): 434.9376, found: 434.9367;
optical rotation: aP20 =-100° (c = 1.00, CHCI3).

3.1.3 (11R,12R)-11,12-Dihydrodibenzo[c,gl[1,2]diselenocin-11,12-diyldibenzoat (7d)"!

BzO OBz To a solution of (11R,12R)-11,12-dihydrodibenzo|c,g][1,2]diselenocin-

< 11,12-diol (6 )(50 mg, 0.14 mmol, 1.0 equiv.) and DMAP (1.6 mg, 14

O umol, 0.10 equiv.) in pyridine (1.5 mL), benzoyl chloride (156 pL, 190
Se-Se mg, 1.35 mmol, 10.0 equiv.) was added at 0 °C. The solution was
warmed to 40 °C and stirred for 24 h. Sat. aq. NaHCOs-sol. (2.5 mL) was added and the
solution was extracted with DCM (3 x 5 mL). The combined org. phases were dried over
Na2504 and the solvent was removed under reduced pressure. Column chromatography

(PE/EtOAC, 10:1) provided the title product as a yellow solid (36 mg, 62 umol, 46 %).

TLC: Ry = 0.49 (PE/EtOAc, 10:1); Tm: 180-185 °C; IR (ATR): ¥ = 3060, 1722, 1451, 1246, 1094,
1068, 1025, 761, 706 cm™'; TH-NMR (300 MHz, CDCls): & (ppm) = 8.20 (d, 3] = 7.6 Hz, 4 H), 7.85
(d, 3 =7.5Hz, 2 H), 7.16-7.67 (m, 12 H), 7.09 (s, 2 H) ; ®*C-NMR (125 MHz, CDCl): d (ppm) =
164.9, 147.1, 136.4, 133.4, 130.2, 129.9, 129.7, 128.6, 128.5, 128.4, 128.3, 127.6, 124.8, 76.1; HR-
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MS (ESI): calc. for CzsH20NaOuSe2 ([M + Na]*): 602.9590, found: 602.9525; optical rotation: a2
=+135° (¢ = 1.00, CHC).

3.14 (11R,12R)-11,12-Dihydrodibenzolc,gl[1,2]diselenocin-11,12-diylbis(2,2-
dimethylpropanoat) (7b)!

PiVO  OPiv To a solution of (11R,12R)-11,12-dihydrodibenzo|c,g][1,2]diselenocin-

’ 11,12-diol (6) (70 mg, 0.19 mmol, 1.00 equiv.) and DMAP (1.6 mg, 14

O umol, 0.10 equiv.) in pyridine (1.5 mL), pivaloyl chloride (228 mg, 1.89

Se-Se mmol, 10.0 equiv.) was added at 0 °C. The solution was warmed to

40 °C and stirred for 24 h. Sat. aq. NaHCOs-sol. (2.5 mL) was added and the solution was

extracted with DCM (3 x 5 mL). The combined org. phases were dried over Na2504 and

the solvent was removed under reduced pressure. Column chromatography (PE/EtOAc,
10:1) provided the title product as a yellow solid (100 mg, 186 umol, 98 %).

TLC: Ry= 0.37 (PE/EtOAc, 10:1); Tm: 140-150 °C (decomposition); IR (ATR): ¥ = 2973, 1734,
1278, 1129, 1114, 1038, 759, 735, 448 cm'; "TH-NMR (300 MHz, CDCls): d (ppm) = 7.80 (dd, ¥ =
7.6 Hz, 4] = 1.3 Hz, 2 H), 7.16-7.40 (m, 6 H), 6.71 (s, 2 H), 1.31 (s, 18 H); B*C-NMR (125 MHz,
CDCly): & (ppm) = 176.7, 147.5, 136.4, 130.1, 128.3, 128.2, 123.4, 75.6, 39.1, 27.4; HR-MS (ESI):
calc. for CasHNOsSe2 ([M+NHa]*): 558.0661, found: 558.0630; optical rotation: a2 = +3° (c =
1.00, CHCls).

3.1.5 (3aR,13bR)-3a,13b-Dihydrodibenzol[3,4:7,8]1[1,2]diselenocinol5,6-d][1,3]dioxol-2-on

(7¢)4!
0 To a solution of (11R,12R)-11,12-Dihydrodibenzo[c,g][1,2]diselenocin-
)K 11,12-diol (6) (50 mg, 0.14 mmol, 1.0 equiv.) in DCM (1 mL)
Q Q bis(trichlormethyl) carbonate (44 mg, 0.15 mmol, 1.1 equiv.) and NEts (41
uL, 30 mg, 300 pmol, 2.30 equiv.) were added and the resulting mixture
O was stirred for 2 h at RT. H2O (2 mL) was added and the mixture was
Sevse extracted with DCM (3 x 5 mL). The combined org. phases were dried
over Na:SO: and the solvent was removed under reduced pressure.  Column

chromatography (PE/EtOAc, 10:1) provided the title product as a yellow solid (32 mg, 81
pumol, 60 %).

TLC: Rf=0.39 (PE/EtOAc, 10:1); Tm: 245-252 °C (decomposition); IR (ATR): =¥ = 3051, 2922,
1822, 1798, 1143, 1067, 989, 744, 449 cm™; 'H-NMR (300 MHz, CDCls): d (ppm) =7.81 (m, 2 H),
7.50-7.54 (m, 4 H), 7.34 (m, 2 H), 6.21 (s, 2 H); *C-NMR (125 MHz, CDCls): d (ppm) = 154.8,
143.8, 136.9, 130.7, 129.3, 128.1, 124.4, 82.4;77Se NMR (76 MHz, CDCls) 6 (ppm) = 465.16; HR-
MS (ESI): calc for CisH1sNOsSez ([M+NHa]*): 415.9302, found.: 415.9281; optical rotation: a2
=-430° (c = 1.00, CHCls).



3.2 Asymmetric imidation

3.2.1 (E)-Benzyl-4-(N-(phenylsulfonyl)phenylsulfonamid)pent-2-enoat (3)"

N(SO,Ph), To a solution of (E)-benzylpent-3-enoate (1) (50 mg, 0.26 mmol,
MeWOB” 1.00 equiv.), NFSI (2) (83 mg, 260 umol, 1.0 equiv.), and 4 A
o molecular sieves (spatula tip) in the corresponding solvent (1.5 mL),

the catalyst (13 umol, 5 mol%) was added. The resulting suspension was stirred for 16 h
at rt. The solvent was removed under reduced pressure and column chromatography
(5102, 10:1—3:1 PE/Et20) provided the title product as a colorless solid.

Table 1: Conditions used in the asymmetric imidation

entry  solvent catalyst m (product) n (product) yield ee

1 THF 7a 37 mg 76 umol 29 % 19 %
2 1,4-dioxane 7a 22 mg 45 pmol 17 % 15 %
3 DCM 7a 23 mg 47 umol 18 % 18 %
4 MeNO: 7a 20 mg 42 umol 16 % 8 %
5 MeCN 7a 64 mg 0.13mmol 50 % 3%
6 Toluol 7a 20 mg 42 umol 16 % 14 %
7 THF/MeCN (9:1) 7a 47 mg 97 umol 37 % 7 %
8 MTBE 7a 36 mg 74 umol 28 % 16 %
9 Et2O 7a 34 mg 71 pmol 27 % 14 %
10 cyclohexane 7a - - 0 % -

11 THF 7d 66 mg 0.14mmol  52% 16 %
12 THF 7d 63 mg 0.13 mmol 49 % 8 %
13 THF 7c 103 mg 213 pmol 81 % 50 %

TLC: Ry = 0.11 (PE/ Et:O, 3:1); IR (ATR): ¥ = 3067, 2937, 1721, 1448, 1377, 1354, 1084, 1165, 850,
720, 684, 546 cm; TH-NMR (300 MHz, CDCL): d (ppm) = 7.93-8.12 (m, 4 H), 7.61 (m, 2 H),
7.45-7.57 (m, 4 H), 7.29-7.44 (m, 5 H), 7.00 (dd, 3] = 15.9 Hz, 5.6 Hz, 1 H), 5.79 (dd, ¥ = 15.9 Hz,
47=1.8 Hz, 1 H), 491 (qdd, 3 = 7.0, 5.6 Hz, 4 = 1.8 Hz, 1 H), 5.17 (s, 2 H), 1.54 (d, ¥ = 6.9 Hz, 3
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H); BC-NMR (125 MHz, CDCl): & (ppm) = 18.8, 58.1, 66.4, 122.8, 128.3, 128.5, 128.6, 128.9,
129.0, 133.9, 135.7, 139.9, 146.0, 165.3; HR-MS (ESI): calc. for C24H23NOeS2 ([M+H]*): 486.1040,
found: 486.1038; HPLC: 22.734 min., 25.738 min. (Daicel Chiralpak IA; eluent n-hexane/i-
PrOH, 90:10; flow rate: 0.8 mL/min.).

3.3 Synthesis of alkoxycatalysts

3.3.1 1-(((1R,2S,5R)-2-Isopropyl-5-methylcyclohexyl)oxy)-2-nitrobenzene ¢!

Me Me Sodium hydride (60 w% in mineral oil, 1.91 g, 47.7 mmol, 1.50 equiv.)

MOz \/as suspended in dry THF (20 mL) under argon-atmosphere at 0 °C,

0 treated with 2-fluoronitrobenzene (3.00 g, 21.0 mmol, 1.00 equiv.). A

_ solution of (-)-menthol (4.98 g, 31.8 mmol, 1.50 equiv.) in dry THF (16

l\:/Ie mL) was slowly added, and the mixture was allowed to warm to rt and
stirred for 16 h at 60 °C. After cooling to rt, sat. aq. NH4Cl-sol. (45 mL) was added, the
aqueous phase was extracted with DCM (3 x 25 mL), the combined organic phases were
dried over Na:SO: and the solvent was removed under reduced pressure. Column
chromatography (SiO:, 20:1 pentane/DCM) provided the title product as a yellow solid (4.48

g, 16.0 mmol, 76%).

TLC: R= 0.71 (pentane/EtOAc: 30:1); IR (neat): ¥ = 2953, 2929, 2870, 2360, 1602, 1524, 1485,
1456, 1355, 1277, 1256, 1163, 984, 851, 747, 669 cm’'; 'TH-NMR (300 MHz, CDCls): o (ppm) =
7.78 (dd, ] =8.1Hz, 4 =1.7Hz, 1 H),7.49 (ddd, 3] =8.5,7.4,4 =18 Hz 1 H), 7.10 (dt, 3] = 8.5, 4]
=0.9Hz, 1 H), 6.98 (ddd, 3] =8.1, 74,4 =12 Hz, 1 H), 4.22 (td, 3] = 10.6, 4.2, 1 H), 2.30-2.18 (m,
1 H), 2.18-2.10 (m, 1 H), 1.76 (ddt, 3] =11.5, 4.9 Hz, 4/ = 2.8 Hz, 2 H), 1.63 (ddt, 3] = 13.3, 10.2 Hz,
4[=3.2 Hz, 1 H), 1.50 (tdd, 3] =12.0, 6.5 Hz, 4] = 3.3 Hz, 1 H), 1.3-1.2 (m, 2 H), 0.95 (dd, 3] = 6.8,
1.3 Hz, 6 H), 0.77 (d, 3] = 7.0 Hz, 3 H); ®*C-NMR (75 MHz, CDCls): d (ppm) = 151.6, 133.6,
125.5,119.6, 115.1, 79.3, 47.6, 39.7, 34.2, 31.5, 25.8, 23.5, 22.0, 20.7, 16.4) HR-MS (ESI): calc. for.:
CisH23NOsNa ([M+Na]*): 300.1570 found: 300.1572; optical rotation aP» = -87°(c=0.52,
CHCls).



3.3.2 2-(((1R,2S,5R)-2-Isopropyl-5-methylcyclohexyl)oxy)aniline (9b)"!

Me. _Me 1-(((1R,2S,5R)-2-Isopropyl-5-methylcyclohexyl)oxy)-2-nitrobenzene

NH (4.33 g, 15.6 mmol, 1.00 equiv.) was dissolved in ethanol/acetic acid (250

'\\O\© mL, 1:1), treated with iron powder (2.62 g, 46.0 mmol, 3.00 equiv.) and
_ stirred for 3 h at 100 °C. After cooling to rt the mixture was diluted with

Me EtOAc (275 mL) and the pH value was adjusted to pH=10 using aq.
NaOH (1 M) and sat. aq. Na2COs-sol. The phases were separated and the organic phase was
washed with sat. aq. NaHCOs-sol. (3 x10 mL). The combined organic phases were dried over
Na:50: and the solvent was removed under reduced pressure. Column chromatography
(5102, 50:1 pentane/EtOAc) provided the title product as a yellow oil (2.50 g, 10.1 mmol, 65%).

TLC: Rr= 0.19 (Pent/EtOAc: 30:1); IR (neat): ¥ = 2955, 2925, 2867, 1612, 1503, 1456, 1275, 1217,
1038, 1012, 991, 739 cm™; 'H-NMR (300 MHz, CDCls): o (ppm) = 6.84-6.64 (m, 4 H), 4.06 (d, 3]
=4.1Hz, 1H), 3.76 (s, 2 H), 2.27 (qd, 3] = 7.0, 4/ = 2.8 Hz, 1 H), 2.18 (dtd, 3] = 12.4, 3.8,%] = 2.1
Hz, 1 H), 1.81-1.66 (m, 2 H), 1.66-1.36 (m, 2 H), 1.13 (m, 1 H), 1.01 (m, 1 H), 0.92 (dd, 3] = 10.3,
6.8Hz, 7 H), 0.80 (d, ] = 6.9 Hz, 3 H). BC-NMR (75 MHz, CDCls): d (ppm) = 145.6, 137.3, 120.8,
118.4,115.4, 113.1, 77.8, 48.1, 40.5, 34.6, 31.4, 26.1, 23.7, 22.2, 20.9, 16.7); HR-MS (ESI): calc. for:
CisH2sNa [M+Na]*: 248.2009, found: 248.2013; optical rotation a”0=-115° (¢ = 1.00, CHCls).

3.3.3 1-(((1R,2S,5R)-2-Isopropyl-5-methylcyclohexyl) oxy)-2-selenocyanatobenzol (10b)

Me. _Me BFs-OEt2 (4.24 mL, 4.79 g, 34.0 mmol, 3.50 equiv.) was dissolved in dry
o SeCN THF (65 mL) under an argon atmosphere at -30 °C (((1R,25,5R)-2-

A isopropyl-5-methylcyclohexyl)oxy)aniline (2.50 g, 10.1 mmol,

- 1.00 equiv.) in dry THF (20 mL) and tert-butylnitrite (4.59 mL, 3.98 g,

Me 39 mmol, 400 equiv.) were slowly added and the mixture was

warmed to rt within 30 min and stirred for further 30 min at rt. The resulting solid was
filtered off and washed with diethyl ether until it was completely white (ATTENTION: USE
EXPLOSION SHIELD!). The filtrate was also treated with diethyl ether (40 mL) and the
resulting solid was also filtered off and washed with diethyl ether. The combined solids were
dried in vacuo and then dissolved in dry acetonitrile (50 mL). The solution was cooled to —
20 °C and a solution of potassium selenocyanate (1.39 g, 9.64 mmol, 1.00 equiv.) in dry
acetonitrile (25 mL) was slowly added. The mixture was slowly warmed to 0 °C (ice bath)
and warmed to rt over 16 h. The mixture was diluted with DCM/water (100 mL, 1:1) and the
phases were separated. The aqueous phase was extracted with diethyl ether (3 x 50 mL) and
the combined organic phases were dried over Na25SO4. Removal of the solvent under reduced
pressure provided the title product as an orange-red oil (2.98 g, 8.86 mmol, 88%). The crude

product was used without further purification.



TLC: R= 0.44 (Pent/EtOAc: 30:1); IR (neat): ¥ = 2955, 2925, 2865, 1471, 1243, 991, 749, 679, 669,
656 cm’; 'TH NMR (300 MHz, CHCls) & (ppm) = 7.61 (dd, 3/ = 7.9 Hz, 4/ =1.5 Hz, 1 H), 7.30 (m,
1 H), 6.99 (m, 1 H), 6.88 (m, 1 H), 4.14 (td, 3] = 10.5, 4.2 Hz, 1 H), 2.17 - 2.04 (m, 2 H), 1.79 -
1.66 (m, 2 H), 1.62 — 0.84 (m, 12 H), 0.75 (d, 3] = 6.9 Hz, 2 H). BC-NMR (126 MHz, CDCls):
(ppm) = 154.0, 129.6, 129.3, 122.4, 112.6, 101.8, 79.2, 47.8, 40.2, 34.3, 31.5, 26.3, 23.7, 22.1, 20.8,
16.7); HR-MS (ESI): calc. for: Ci7H23NOSeNa ([M+Na]*): 360.0838; found: 360.0841.

3.3.4 1,2-Bis(2-(((15,2R,55)-2-isopropyl-5-methylcyclohexyl)oxy)-phenyl)diselane (11b)®!

Me. _Me Se), 1—(((1S,ZR,55)—5—Methy1—2—(2—phenylpropan—2—yl)cyclo}.lexyl)oxy)?2—
0 selenocyan-atobenzene (2.98 g, 8.86 mmol, 1.00 equiv.) was dissolved
' in ethanol (50 mL), treated with aq. NaOH sol. (2.4 M, 4 mL, 10.0 mmol,
1.10 equiv.) and stirred for 1 h at rt. A mixture of DCM/water (120 mL,
Me 1:1) was added, the phases were separated, and the aqueous phase was

extracted with DCM (3 x 60 mL). The combined organic phases were dried over Na2SOsand
the solvent was removed under reduced pressure. Column chromatography (SiO2, 20:1

pentane/DCM) provided the title product as a yellow oil (900 mg, 1.45 mmol, 33%).

TLC: Rr= 0.50 (pentane/EtOAc: 30:1); IR (neat): ¥ = 2948, 2921, 2866, 1572, 1463, 1441, 1275,
1264, 1234, 1046, 1028, 1009, 992, 747, 668, 655 cm™'; 'TH-NMR (300 MHz, CDCls): o (ppm) =
751 (dd, ?]=8.0Hz,4 = 1.6 Hz, 1 H), 7.15 (ddd, 3] = 8.2, 7.4 Hz, 4 = 1.6 Hz, 1 H), 6.84-6.79 (m,
2 H), 4.15 (dt, 3] =10.5, 4.1 Hz, 1 H), 2.36 (quintd, 3] = 7.0, 4] = 2.8 Hz, 1 H), 2.18 (m,1 H), 1.81-
1.68 (m, 2 H), 1.67-1.58 (m, 2H), 1.48 (dddd, 3] = 15.2, 12.0, 5.8 Hz, 4] = 3.3 Hz, 1 H), 1.21-1.05
(m, 2 H), 0.95 (dd, 3] =15.8, 6.8 Hz, 6 H), 0,81 (d, 3] = 7.0 Hz, 3 H); BC-NMR (101 MHz, CDCls):
O (ppm) = 155.3, 130.2, 127.6, 121.5, 120.2, 112.1, 78.6, 47.9, 40.3, 34.4, 31.5, 26.1, 23.6, 22.1, 20.9,
16.7; 7Se-NMR (95 MHz, CDCl): d (ppm) =324.79; HR-MS (ESI): calc. for: Cs2HisO25e2K
([M+KT]*): 661.1466, found: 661.1422; optical rotation aP20 =-93° (c =1.10, CHC).

3.3.5 1-(((1R,25,5R)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)-2-nitrobenzenel®!

Ph Sodium hydride (60 w% in mineral oil, 103 mg, 2.58 umol, 1.50 equiv.)

Me - Me NO, was suspended in dry THF (6 mL) under an argon atmosphere at 0 °C,
~0 treated with 2-fluoronitrobenzene (243 mg, 1.72 mmol, 1.00 equiv.). (-
)-8-phenylmenthol (600 mg, 2.58 mg, 1.50 equiv.) in dry THF (2 mL) was

= slowly added and the mixture was allowed to warm to rt and stirred for
16 h at 60 °C. After cooling to rt, sat. aq. NH4Cl-sol. (10 mL) was added,

the aqueous phase was extracted with DCM (3 x 25 mL), the combined organic phases were
dried over NaxSO: and the solvent was removed under reduced pressure. Column
chromatography (SiO2, 20:1 pentane:DCM) provided the title product as a yellow solid (553

mg, 1.71 mmol, 99%).



TLC: R=0.26 (15:1 Hex:EtOAc); Tm: 82 °C; IR (ATR): ¥ = 2925, 1604, 1525, 1483, 1353, 1279,
989, 767, 701 cm!; 'TH-NMR (500 MHz, CDCl): d (ppm) =7.73 (dd, ] =8.0 Hz, ¥/ = 1.8 Hz, 1 H),
742 (ddd,’]=84,73Hz*=18Hz 1H),7.26-7.18 (m, 4 H), 7.12 (m, 1 H), 6.93 (ddd, 3] =8.1,
74 Hz 4 =1.1Hz 1H), 6.88 (d,’]=8.4 Hz, 1 H), 422 (td, ] =104, 42 Hz, 1 H), 2.08 - 1.90 (m,
2 H), 1.60 - 1.48 (m, 2 H), 1.36 (s, 7 H), 1.12 (td, 3] = 12.6, 10.8 Hz, 1 H), 1.02 (tdd, 3] = 13.5, 12.1,
3.8 Hz, 1 H), 0.91 - 0.78 (m, 4 H); ®*C-NMR (126 MHz, CDCl): o (ppm) =150.2, 149.5, 141.0,
133.5, 127.8, 126.0, 125.6, 125.3, 119.5, 114.5, 79.0, 51.3, 40.4, 40.0, 34.5, 31.3, 29.6, 27.2, 25.6,
21.7; HR-ESI-MS (m/z) calc. for C2H2OsNNa [M+Na]*: 376.1883, found: 376.1883; optical
rotation: a2 =-158° (0.99, CHCls).



3.3.6  2-(((1R,2S,5R)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)aniline (9¢c) "

Me T Me 1-(((15,2R,55)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)-2-
0 nitrobenzene (200 mg, 566 pmol, 1.00 equiv.) was dissolved in
! \© ethanol/acetic acid (9 mL, 1:1), treated with iron powder (95 mg, 1.70
mmol, 3.00 equiv.) and stirred for 3 h at 100 °C. After cooling to rt, the
Me mixture was diluted with EtOAc (10 mL) and sat. aq. Na2COs-sol. (10 mL)
was added. The phases were separated and the organic phase was washed with sat. aq.
NaHCOs-sol. (3 x10 mL). The combined organic phases were dried over Na:SOs and the
solvent was removed under reduced pressure. Column chromatography (SiO2, 20:1 15:1

pentane/EtOAc) provided the title product as a yellow oil (110 mg, 340 umol, 61%).

TLC: Rr= 0.18 (15:1 Hex:EtOACc); IR (ATR): ¥ = 2951, 2922, 2867, 1611, 1501, 1457, 1278, 1213,
1008, 764, 735, 700 cm'; TH-NMR (300 MHz, CDCls): 6 (ppm) =7.37 — 7.20 (m, 4 H), 7.19 - 7.08
(m, 1 H), 6.74 — 6.55 (m, 4 H), 4.19 (td, 3] = 10.4, 3.9 Hz, 1 H), 3.00 (sbr, 2 H), 2.27 — 2.00 (m, 2
H), 1.84 - 1.55 (m, 2 H), 1.37 (s, 4 H), 1.27 (s, 3 H), 1.12 (m, 1 H), 1.03 - 0.78 (m, 5 H); ®*C-NMR
(126 MHz, CDCls): d (ppm) = 152.1, 144.1, 137.1, 127.9, 125.5, 124.8, 120.2, 118.0, 115.2, 111.0,
76.8, 51.4, 40.1, 39.9, 35.0, 31.3, 28.1, 26.8, 25.7, 21.8; HR-ESI-MS (m/z) calc. for C2H3zON
[M+H]*: 324.2322, found: 324.2322; optical rotation: aP2=-78° (0.92, DCM).

3.3.7 1-(((1R,2S,5R)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)-2-selenocyanato-

benzene (10¢)

Ph BFs-Et20 (564 uL, 638 mg, 5.06 mmol, 3.50 equiv.) was dissolved in dry
SeCN THF (2.5 mL) under an argon atmosphere at -30 °C. A solution of
0 2-(((15,2R,55)-5-methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)aniline

(9¢c) (468 mg, 1.45 mmol, 1.00 equiv.) in dry THF (10 mL) and tert-

- butylnitrite (688 uL, 597 mg, 5.79 mmol, 4.00 equiv.) were slowly
added and the mixture was warmed to rt within 30 min and stirred for

further 30 min at rt. The resulting solid was filtered off and washed with diethylether until it
was completely white (ATTENTION: USE EXPLOSION SHIELD!). The filtrate was also
treated with diethyl ether (40 mL) and the resulting solid was also filtered off and washed
with diethyl ether. The combined solids were dried in vacuo and dissolved in dry acetonitrile
(10 mL). The solution was cooled to —20 °C and a solution of potassium selenocyanate
(418 mg, 2.90 mmol, 2.00 equiv.) in dry acetonitrile (5 mL) was slowly added. The mixture
was slowly warmed to 0 °C (ice bath) and warmed to rt over 16 h. Then the mixture was
diluted with DCM/water (20 mL, 1:1) and the phases were separated. The aqueous phase
was extracted with diethyl ether (3 x 10 mL) and the combined organic phases were dried
over Na:2SOs. Removal of the solvent under reduced pressure provided the title product as
orange-red oil (433 mg, 1.04 mmol, 72%). The crude product was used without further

purification.
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IR (ATR): ¥ = 2956, 2924, 2869, 2151, 1585, 1494, 1470, 1445, 1239, 1030, 993, 749, 700 cm-1;
H-NMR (300 MHz, CDCls): d (ppm) =7.62 (dd, ] =7.9 Hz, /= 1.5 Hz, 1 H), 7.43 - 7.09 (m, 6
H), 7.01 (td, 3] =7.6 Hz, 4/ =12 Hz, 1 H), 6.82 (dd, 3] =8.4,4 =1.2 Hz, 1 H), 4.28 (m, 1 H), 2.17 -
1.91 (m, 2 H), 1.77 - 0.78 (m, 17 H); HR-ESI-MS (m/z) calc. for: C2sH2ONSeNa [M+Na]*
436.1151, found: 436.1151.

3.3.8 1,2-Bis(2-(((1R,2S,5R)-5-methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)phenyl)

diselane (11¢)s!

Ve PhMe 1-(((1 S,2R,55)—5—Methyl—2—(2-pheny1propan—2—¥1)cyclohe'xyl)oxy)—‘Z—seleno—
Se), cyanatobenzene (420 mg, 1.01 mmol, 1.00 equiv.) was dissolved in ethanol
~0 (12 mL), treated with aq. NaOH-sol. (4.5 M, 161 uL, 725 pmol, 0.50 equiv.)
and stirred for 1 h at rt. A mixture of DCM/water (20 mL, 1:1) was added,

z the phases were separated, and the aqueous phase was extracted with
DCM (3 x 10 mL). The combined organic phases were dried over Na2504

and the solvent was removed under reduced pressure. Column chromatography (SiOz,

20:1->5:1 pentane/DCM) provided the title product as yellow oil (214 mg, 277 umol, 54%).

TLC: Rr= 0.18 (15:1 Hex:EtOAc); IR (ATR): 7 = 2952, 2921, 2868, 1571, 1464, 1441, 1227, 1030,
996, 908, 746, 700, 409 cm'; '"H-NMR (500 MHz, CDCls): o (ppm) =7.50 (dd, 3] =7.8 Hz, 4/ =1.6
Hz, 1 H), 7.37 - 7.32 (m, 2 H), 7.26 (m, 2 H), 7.20 - 7.10 (m, 2 H), 6.83 (ddd, ’)]=7.8, 7.3 Hz, 4] =
1.1 Hz, 1 H), 6.72 (m, 1 H), 4.25 (td, 3] =104, 4.1 Hz, 1 H), 2.12 - 2.00 (m, 2 H), 1.61 - 1.29 (m, 9
H), 1.09 (td, 3] =12.5, 10.7 Hz, 1H), 1.00 (m, 1 H), 0.92 — 0.81 (m, 4 H); *C-NMR (126 MHz,
CDCl): d (ppm) =153.9, 150.1, 130.4, 127.9, 127.5, 126.1, 125.3, 121.5, 120.6, 111.8, 78.4, 51.5,
40.7, 40.4, 34.7, 31.4, 30.6, 27.3, 25.1, 21.8; 7Se-NMR (95 MHz, CDCls) 6 (ppm) = 331.86. HR-
ESI-MS (m/z) calc. for: CuHs402Se2Na [M+Na]*: 797.2356 found: 797.2338. optical rotation:
aP2=-84 (0.60, CHCL).

3.3.9 (154aR,8R,8aR)-8-Phenyldecahydronaphthalen-1-ol !

Phy OH  The compound was synthesized according to a literature-known procedure.

The spectra are in accordance with the literature.

H
TLC: Rf (30:1 Pent/EtOAc) = 0.13; IR (ATR) ¥ = 3591, 2921, 2853, 1714, 1493, 1449, 1048, 759,
701 cm?;'H-NMR (300 MHz, CDCls) & (ppm) =7.50 — 7.13 (m, 5 H), 3.49 (dddd, 3 = 10.6, 9.1,
45Hz, =19 Hz, 1 H), 241 (ddd, 3] = 11.9, 10.3, 4/=3.3 Hz, 1 H), 2.04 - 0.92 (m, 13 H);
BC-NMR (126 MHz,CDCl) d (ppm) =146.8, 129.1, 127.4, 126.8, 75.6, 54.8, 50.5, 41.8, 37.1, 35.1,
33.9, 33.8, 26.5, 23.9;, HR-ESI-MS m/z calc. for CisH22ONa ([M+Na]*): 253.1563, found:
253.1563; optical rotation: aP2=9.9° (c = 1.00, CHCls).
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3.3.10 (1S5,4aR,8R,8aR)-1-(2-Bromophenoxy)-8-phenyldecahydronaphthalene (16)™

Ph (15,4aR,8R,8aR)-8-Phenyldecahydronaphthalen-1-o0l (275 mg,

H O\é 1.19 mmol, 1.00equiv.) and 1-bromo-2-fluorobenzene (189 mg,

Y 1.08 mmol, 0.90 equiv.) were dissolved in dry DMF (3mL) and

potassium tert-butoxide (1 M in THF, 1.37 mL, 1.37 mmol, 1.15 equiv.)

was added dropwise. The mixture was stirred for 16 h at 100 °C and another portion of 1-

bromo-2-fluorobenzene (100 mg, 570 umol, 0.48 equiv.) and potassium tert-butoxide (1 M in

THF, 1.00 mL, 1.00 mmol, 0.90 equiv.) were added. The reaction was stirred 3 h at 100 °C and,

after cooling to rt quenched with HO (5mL). The mixture was extracted with Et.O

(3 x 10 mL), the combined org. phases were washed with water (2 x 10 mL) and brine (10 mL),

dried over Na:SO: and the solvent was removed under reduced pressure. Column

chromatography (SiO2, pentane > 4:1 pentane:DCM) provided the title product as yellow
oil (261 mg, 677 umol, 57%).

TLC: Rr (4:1 Pent/DCM) = 0.74; IR (ATR) ¥ = 2925, 2852, 1585, 1474, 1441, 1272, 1245, 1031, 744,
697 cm™; 'TH-NMR (300 MHz, CDCls) & (ppm) =7.23 (dd, 3/=7.8 Hz, /=17 Hz, 1 H), 7.12 -
6.99 (m, 3 H), 6.99 (t, 3] =7.4 Hz, 2H), 6.89 (m, 1 H), 6.65 (dd, 3] =8.4 Hz, 4/ = 1.3 Hz, 1 H), 6.60
(td,3]=7.6 Hz, 4/=1.4 Hz, 1 H), 4.13 (td, 3] =9.6, 4.7 Hz, 1 H), 2.45 - 2.30 (m, 2 H), 1.99 - 1.13
(m, 15 H).; ®C-NMR (125 MHz,CDCl) d (ppm) = 153.4, 146.9, 133.0, 127.6, 127.0, 125.0, 120.5,
113.6, 113.0, 80.5, 51.7, 50.8, 42.9, 37.3, 34.0, 32.0, 26.6, 23.6; HR-ESI-MS m/z calc. for
C22H2s0BrNa ([M+Na]*): 407.0981, found: 407.0980; optical rotation: aPz= —41.9° (c=1.04,
CHCL).

3.3.11 Butyl(2-(((15,4aR,8R,8aR)-8-phenyldecahydronaphthalen-1-yl)oxy)phenyl)selane

(11d)
Ph sepy (154aR,8R 8aR)-1-(2-bromophenoxy)-8-
H e} phenyldecahydronaphthalene (16) (260 mg, 677 umol, 1.00 equiv.)
H was dissolved in dry EtO (12mL) and #n-butyllithium (2.5M in

hexane, 298 uL, 745 mmol, 1.10 equiv.) was added dropwise. The
mixture was stirred for 1 h at 45°C and selenium (160 mg, 2.03 mmol, 3.00 equiv.) was added.
The mixture was stirred for another 16 h at 45 °C and quenched with NH4Cl (10 mL). The
mixture was extracted with DCM (3 x 20 mL), the combined org. phases were dried over
Na:50: and the solvent was removed under reduced pressure. Column chromatography
(5102, 20:1 Pent/DCM) followed by gel-permeation chromatography (CHCls) provided the
title product as yellow oil (48.5 mg, 110 umol, 16%).

TLC: Rf= 021 (pentane:DCM) ; IR (ATR) ¥ = 2922, 2852, 1574, 1467, 1440, 1268, 1233, 1123,
1036, 1012, 965, 753, 697 cm'; TH-NMR (500 MHz, CDCls) d (ppm) =7.11 — 7.01 (m, 3 H), 7.05
~ 6.93 (m, 3 H), 6.86 (tt, 3] = 7.4 Hz, 4] = 1.2 Hz, 1 H), 6.69 (td, *] = 7.4 Hz, 4 = 1.2 Hz, 1 H), 6.60
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(dt, 3J=8.0 Hz, 4/ =1.0 Hz, 1 H), 4.09 (td, 3] =9.7, 45 Hz, 1 H), 2.67 - 2.56 (m, 2 H), 2.41 (ddd,
3/=12.0, 10.3, ¥=3.5Hz, 1 H), 1.92 - 1.11 (m, 18 H), 0.90 (t, 3/=7.4 Hz, 3 H); B*C-NMR
(126 MHz,CDCls) d (ppm) = 155.3, 147.2, 130.0, 127.6, 127.0, 126.0, 124.8, 122.6, 120.5, 113.1,
81.2, 53.4, 51.6, 50.6, 42.3, 37.4, 33.9, 33.5, 32.1, 31.6, 26.5, 24.7, 23.5, 23.1, 13.6; 7Se-NMR (95
MHz, CDCl) o (ppm) =232.35; HR-ESI-MS m/z calc. for CzsHssOSe ([M+H]*): 443.1849,
found: 443.1854; optical rotation: a”2=—65.8° (c = 0.96, CHCls).

3.3.12 (15)-1,7,7-Trimethyl-2-(2-nitrophenoxy)bicyclo[2.2.1]heptanel®

Me. _Me Sodium hydride (60 w% in mineral oil, 2.00 g, 13.0 mmol, 1.25 equiv.)
~Me NO was suspended in dry THF (32 mL) under an argon atmosphere at 0 °C,
; / 2

O\© treated with 2-fluoronitrobenzene (1.46 mg, 10.37 mmol, 1.00 equiv.). A
solution of (—)-borneol (2.00 g, 13.0 mmol, 1.25 Aq equiv.) in dry THF (12
mL) was slowly added and the mixture was allowed to warm to rt and

stirred for 16 h at 60 °C. After cooling to rt sat. aq. NH4Cl-sol. (30 mL) was added, the

aqueous phase was extracted with DCM (3 x 50 mL), the combined organic phases were
dried over Na:SO: and the solvent was removed under reduced pressure. Column
chromatography (SiOz, 15:1 pentane/EtOAc) provided the title product as an orange solid

(2.36 g, 8.57 mmol, 83%).

TLC: Rf=0.41 (30:1 pentane:EtOAc); Tm: 68 °C; IR (ATR) ¥ = 2953, 1606, 1523, 1482, 1351, 1274,
1164, 1021, 867, 840, 743 cm; '"H-NMR (300 MHz, CDCls) & (ppm) =7.82 (dd, 3]=8.1 Hz,
4=1.7 Hz, 1 H), 7.47 (ddd, 3] =8.3, 74 Hz, ¥/=1.7 Hz, 1 H), 6.99 — 6.89 (m, 2 H), 4.43 (ddd,
3]=9.3,3.3Hz, 4 =1.7 Hz, 1 H), 2.40 (ddt, 3] =13.3, 9.2, 3.8 Hz, 1 H), 2.27 (m, 1 H), 1.87 - 1.70
(m, 2 H), 1.46 — 1.21 (m, 2 H), 1.16 (dd, 3]=13.3, 3.4 Hz, 1 H), 0.94 (s, 6 H), 0.93 (s, 3 H);
BC-NMR (76 MHz, CDCl) 6 (ppm) = 152.5, 140.1, 133.9, 125.6, 119.5, 115.4, 85.1, 49.8, 47.6,
45.1, 36.6, 27.8, 26.8, 19.6, 18.9, 13.6; HR-ESI-MS m/z calc. for CisH21NOsNa ([M+Na]*):
298.1414, found: 298.1418; optical rotation aP2=-136 ° (c = 0.997, CHCL).

3.3.13 2-(((1S,2R,45)-1,7,7-Trimethylbicyclo[2.2.1]heptan-2-yl)oxy)-aniline (9a) !

Me. Me (15)-1,7,7-Trimethyl-2-(2-nitrophenoxy)bicyclo[2.2.1]heptane (2.00 g,
Me 7.26 mmol, 1.00 equiv.) was dissolved in ethanol/acetic acid (140 mL, 1:1),
NH, treated with iron powder (1.22 g, 21.8 mmol, 3.00 equiv.) and stirred for 3

O\© h at 100 °C. After cooling to rt the mixture was diluted with EtOAc (10

mL) and brought to pH=10 by the addition of aq. NaOH-sol. (1 M). The
phases were separated and the organic phase was washed with sat. aq. NaHCOs-sol. (3 x100
mL). The combined organic phases were dried over Na:SOs and the solvent was removed

under reduced pressure. Column chromatography (SiOz, 30:1 pentane:EtOAc) provided the
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title product as a red solid (1.33g, 542mmol, 75%). (1S)-1,7,7-Trimethyl-2-(2-
nitrophenoxy)bicyclo[2.2.1]Theptane (222 mg, 806 umol, 11%) could be reisolated.

TLC: Rr=0.34 (15:1 Hex:EtOAc); Tm:66 °C; IR (ATR) ¥ = 2951, 1612, 1504, 1457, 1273, 1216,
1114, 1053, 735 cm; 'TH-NMR (400 MHz, CDCls) & (ppm) = 6.81 — 6.63 (m, 4H), 4.34 (ddd,
3[un=9.2, 3.3 Hz, 4Jun = 1.9 Hz, 1H), 3.80 (s, 2H), 2.39 (dddd, 3Jun =13.6, 9.2, 4.7, 3.3 Hz, 1H),
2.27 - 2.17 (m, 1H), 1.85 - 1.72 (m, 2H), 1.45 — 1.34 (m, 1H), 1.29 (m, 1H), 1.17 (dd, 3Jun = 13.4,
3.4 Hz, 1H), 0.95 (s, 3H), 0.95 (s, 3H), 0.92 (s, 3H); *C-NMR (101 MHz,CDCls) d (ppm) = 146.5,
136.6, 120.6, 118.4, 115.0, 112.5, 83.1, 49.6, 47.6, 45.2, 37.0, 28.0, 27.1, 19.7, 18.9, 13.9; HR-ESI-
MS m/z calc. for: CieH4NO ([M+H]"): 246.1852,found: 246.1860; optical rotation aP2=-117 °
(c=1.00, CHCls, 3mm).
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3.3.14 (15)-1,7,7-Trimethyl-2-(2-selenocyanatophenoxy)bicyclo[2.2.1]-heptane (10a)

THF (15 mL) under argon atmosphere at -30 °C. A solution of
o) 2-(((15,2R,4S5)-1,7,7-trimethylbicyclo[2.2.1]Theptan-2-yl)oxy)-aniline (9a)
(500 mg, 2.04 mmol, 1.00 equiv.) in dry THF (15 mL) and tert-butyl
nitrite (841 mg, 8.16 mmol, 4.00 equiv.) were slowly added and the

Me_ Me BFs-OEt: (796 uL, 899 mg, 7.14 mmol, 3.50 equiv.) was dissolved in dry
Me
L\B SeCN

mixture was slowly warmed to rt within 30 min and stirred for further 30 min at rt. The
resulting solid was filtered off and washed with diethyl ether until it was completely white
(ATTENTION: USE EXPLOSION SHIELD!). The filtrate was treated with pentane (15 mL)
and the resulting solid was filtered off. The combined solids were dried in vacuo and then
dissolved in dry acetonitrile (10 mL). The solution was cooled to —20 °C and potassium
selenocyanate (293 mg, 2.04 mmol, 1.00 equiv.) in dry acetonitrile (5 mL) was slowly added.
The mixture was slowly warmed to 0 °C (ice-bath) and warmed to rt over 16 h. Then the
mixture was diluted with DCM/water (20 mL, 1:1) and the phases were separated. The
aqueous phase was extracted with DCM (2 x 20 mL) and the combined organic phases were
dried over Na250: and the solvent was removed under reduced pressure. Column
chromatography (5iO2, 4:1 Pent/DCM) provided the title product as an brown oil (409 mg,
1.22 mmol, 60%).

TLC: Rf (4:1 Pent:DCM) = 0.15; IR (ATR) 7V = 2953, 1574, 1472, 1446, 1305, 1278, 1245, 1054,
1022, 993, 746 cm™'; "H-NMR (400 MHz, CDCls) & (ppm) =7.63 (dd, =79 Hz, /=15 Hz, 1
H), 7.29 (ddd, 3] =8.2, 7.5 Hz, 4/ =1.5 Hz, 1 H), 7.00 (ddd, 3] =7.9, 7.5 Hz, ¥/ = 1.2 Hz, 1 H), 6.76
(dd, 3J=8.2Hz, ¢=12Hz, 1 H), 441 (ddd, 3]=9.3, 3.3Hz, 4 =19 Hz, 1 H), 2.39 (dddd,
3]=13.7,9.2,4.6, 3.3 Hz, 1 H), 2.10 (ddd, }] =134, 9.3, 3.9 Hz, 1 H), 1.91 - 1.71 (m, 2 H), 1.42
(m, 1 H), 1.27 (m, 1 H), 1.13 (dd, 3] =13.5, 3.3 Hz, 1 H), 0.96 (s, 3 H), 0.94 (s, 3 H), 0.93 (s, 3 H);
BC-NMR (101 MHz,CDCls) d (ppm) = 154.9, 129.7, 129.6, 122.4, 113.7, 112.8, 101.6, 84.9, 49.8,
47.7, 45.1, 36.7, 27.8, 27.0, 19.6, 18.9, 13.8; 77Se-NMR (76 MHz, CDCl) d (ppm) = 281.0; HR-
ESI-MS m/z calc. for: CizrH21NOSeNa ([M+Na]*): 358.0681, found: 358.0688.

3.3.15 1,2-Bis(2-(((15,2R,45)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-
yDoxy)phenyl)diselenide (11a)™®

(10a) (370 mg, 1.11 mmol, 1.00 equiv.) was dissolved in ethanol (12 mL),

o) treated with aq. NaOH-sol. (2.5 M in water, 221 uL, 553 umol, 0.50
equiv.) and stirred for 1h at rt. Filtration yielded the title product as a
yellow solid (270 mg, 438 umol, 79%).

Me_ Me (15)-1,7,7-Trimethyl-2-(2-selenocyanatophenoxy)bicyclo[2.2.1]-heptane
Me
A s
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Tm: 162 °C; IR (ATR) ¥ = 2951, 2876, 1572, 1466, 1442, 1390, 1364, 1304, 1271, 1238, 1054, 1022,
744 cm; TH-NMR (400 MHz, CDCL) & (ppm) =7.53 (dd, 3J=7.5Hz, 4 =1.6 Hz, 1 H), 7.15
(ddd, 3J=8.1, 75Hz, 4=1.6 Hz, 1 H), 6.84 (td, 3J=75Hz, 4 =12 Hz, 1 H), 6.68 (dd,
3]=8.1Hz, =12 Hz 1 H), 444 (ddd, 3]=9.3, 3.2 Hz, 4/ =1.6 Hz, 1 H), 2.40 (dddd, 3] =13.5,
9.9,4.8,25Hz 2 H),1.92-1.71 (m, 2 H), 1.50 - 1.30 (m, 2 H), 1.22 (dd, 3] =13.3, 3.3 Hz, 1 H),
1.03 (s, 3 H), 0.97 (s, 3 H), 0.95 (s, 3 H); ®*C-NMR (101 MHz,CDCls) d (ppm) =156.0, 130.0,
130.0, 127.7, 127.6, 121.5, 121.5, 121.4, 119.8, 112.1, 111.9, 84.2, 84.1, 49.9, 47.6, 45.3, 45.2, 37.0,
36.9, 36.8, 27.9, 27.9, 27.8, 27.2, 27.1, 27.1, 19.7, 19.7, 19.0, 19.0, 19.0, 13.9, 13.9, 13.9, 13.8;
7Se-NMR (76 MHz, CDCls) o (ppm) = 281, HR-ESI-MS m/z calc. for Cs2Hs20:Se:Na
([M+Na]*): 657.1153, found.: 657.1150; optical rotation aP20 = -91° (c = 1.005%, CHCls, 3mm).

3.3.16 (R)-4-Chlorodinaphthol2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-oxide (18)!!

o 707 mg, 6.98 mmol, 4.00 equiv.) were dissolved in dry toluene (10 mL),
O:PZCI cooled to 0 °C and POClIs (175 pL, 294 mg, 1.92 mmol, 1.10 equiv.) was
OO added slowly. The mixture was stirred for 16 h at 0 °C and the solvent

was removed under reduced pressure. Column chromatography (SiO,

E O (R)-BINOL (500 mg, 1.75 mmol, 1.00 equiv.) and triethyl amine (975 pL,
0]

DCM) provided the title compound as colorless solid (484 mg,
1.32 mmol, 75%).

TLC: Rr= 0.60 (DCM); Tm: 188 °C; IR (ATR) ¥ = 2956, 2923, 2853, 1591, 1508, 1463, 1227, 1029,
963, 815, 748, 597, 483, 400 cm'; 'TH-NMR (400 MHz, CDCls) & (ppm) = 8.13 — 8.04 (m, 2 H),
8.04 — 7.95 (m, 2 H), 7.63 (dd, 3] =8.9, 1.1 Hz, 1 H), 7.59 — 7.48 (m, 3 H), 7.45 — 7.29 (m, 4 H);
BC-NMR (101 MHz,CDCl) 6 (ppm) =146.6 (d, 3Jcr = 12.7 Hz), 146.3 (d, *Jcr = 11.3 Hz), 132.2 (d,
5lcr=1.9 Hz), 132.1 , 132.0 (d, ®Jcr=1.8 Hz), 131.9 (d, °Jecr=1.5 Hz), 131.6 (d, °Jcr=1.6 Hz),
128.8 — 128.4 (m), 127.3 = 127.0 (m), 126.3 — 126.3 (m), 121.6 (d, 4Jcr = 3.0 Hz), 121.5 (d, 4Jcp =2.5
Hz), 120.3 (d, ¥Jcr = 2.8 Hz), 119.9 (d, ¥Jcr = 3.8 Hz); 3'P-NMR (162 MHz, CDCls) d (ppm) = 10.9;
HR-ESI-MS m/z calc. for: C2oH1:0sPCl ([M+H]*): 367.0285, found: 367.0277; the results are in

accordance with literature.

3.3.17 2,2'-Diphenol diselenide (19)"

OH n-Butyllithium (2.5M in hexan, 21 mL, 52.0 mmol, 1.50 equiv.) was
@S,Se added to dry hexane at -78 °C (20 mL) and TMEDA (5.2 mL, 4.03 g,
HO 34.7 mmol, 2.00 equiv.) was added slowly. 2-Bromophenol (2.01 mL,

3.00 g, 17.3 mmol 0.50 equiv.) was then added to the cloudy solution at -78 °C and the
mixture was stirred for further 2 h at rt. Selenium (1.38 g, 17.3 mmol, 0.50 equiv.) was added
at 0 °C and the mixture was stirred for further 16 h at rt. Aq. HCI (1 M, 10 mL), water (30 mL)
and EtOAc (20 mL) were added. The phases were separated, aq. HCI (5 M, 10 mL) was added
to the aqueous phase, and it was extracted with EtOAc (3 x 20 mL). The combined org.
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phases were dried over Na:SO: and the solvent was removed under reduced pressure.
Column chromatography (5iOz, 15:1->2:1 Pent:EtOAc) provided the title compound as a red
solid (893 mg, 2.58 mmol, 30%) as an inseperatable mixture with 10 mol% 2-bromophenol.

TLC: Rr=0.15 (5:1 Hex:EtOAc); IR (ATR) 7 = 3424, 1574, 1463, 1443, 1334, 1287, 1236, 1180,
1022, 826, 750, 472, 446 cm'; 'TH-NMR (400 MHz, CDCls) & (ppm) = 7.37 (dd, 3] =7.7 Hz,
4/=1.7 Hz, 2 H), 7.32 (ddd, ’)] =8.2, 7.3 Hz, 4 = 1.7 Hz, 2 H), 7.01 (dd, 3] =8.2 Hz, ¥/ = 1.4 Hz, 2
H), 6.79 (td, 3] =7.5Hz, 4] =1.4 Hz, 2 H), 6.11 (s, 2 H); ®C-NMR (101 MHz,CDCls) 6 (ppm) =
156.7, 137.5, 133.0, 121.1, 115.2; 77Se-NMR (76 MHz, CDCls) d (ppm) = 377; HR-ESI-MS
m/z calc. for Ci2H1004Se2Na ([M+Na]*): 368.8906, found: 368.8900.

3.3.18 (R)-4,4'-((Diseleniddiylbis(2,1-phenylene))bis(oxy))bis(dinaphtho-[2,1-d:1',2'-
f1[1,3,2]dioxaphosphepine 4-oxid) (20)

(R)-4-Chlorodinaphthol2,1-d:1',2"-f][1,3,2]dioxaphosphepine  4-

OO oxide (18) (100 mg, 273 pmol, 2.00 equiv.), 2,2'-
e
P

=4 diphenoldiselenid (19) (50 mg, 138 umol, 1.00 equiv.) and

OO o 0 Se), triethyl amine (152 uL, 110 mg, 1.09 mmol, 4.00 equiv.) were

dissolved in dry DCM (5 mL). The mixture was stirred for 16 h

at rt and sat. aq. NH4CI-Lsg. (5 mL) was added. The aqueous phase was extracted with DCM

(3x15mL) the combined organic phases were dried over Na:SOs and column

chromatography (SiO2, DCM) provided the title compound as yellow oil (37 mg, 28.4 pumol,
21%).

TLC: Rf (DCM) =0.70; IR (ATR) ¥ = 1508, 1312, 1200, 1187, 1156, 967, 951, 899, 815, 750 cm™;
H-NMR (400 MHz, CDCl) d (ppm) =8.07 (d, *Jun=8.8 Hz, 2 H), 8.03 - 7.89 (m, 6 H), 7.64 (m,
2 H), 757 - 7.27 (m, 18 H), 7.23 — 7.13 (m, 2 H), 6.96 (t, *Jun=7.6 Hz, 2 H); BC-NMR
(101 MHz,CDCls) 6 (ppm) =148.3 (d, 3Jcr = 6.0 Hz), 147.3 (d, ?Jcr = 11.6 Hz), 146.0 (d, 3Jcr = 8.6
Hz), 1324, 132.2 (d, °Jer=1.0 Hz), 132.2 (d, °Jcr=1.1 Hz), 132.0 (d, °Jcr=1.4 Hz), 131.8 (d,
5lce=1.1 Hz), 129.0 — 128.9 (m), 128.5 (d, ¥cr=4.3 Hz), 127.1 (d, ¥cr=9.1 Hz), 1269 (d,
4Jcr=2.2 Hz), 126.6, 126.0 (d, *Jcr = 6.4 Hz), 121.5 (d, ?Jcr = 6.3 Hz), 121.1 (d, ¥Jcr = 2.2 Hz), 120.5
(d, 4Jer = 3.0 Hz), 120.2 (d, ¥Jcr = 3.4 Hz), 119.3 (d, ¥Jcr = 2.0 Hz); 3P-NMR (203 MHz, CDCls)
(ppm) = -3.75; 77Se-NMR (95 MHz, CDCl) o (ppm)=364; HR-ESI-MS m/z calc. for
Cs2H320sP2Se2Na ([M+Na]*): 1028.9809, found: 1028.9782. optical rotation: aP2=—45.5 (c = 1.44,
CHCls).

3.3.19 (15,1'S,2R,2'R,4R,4'R)-2,2'-((2-Bromo-1,3-phenylene)bis(oxy))bis(1-isopropyl-4-
methylcyclohexane)(13a)i!
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Me\/Me (-)-Menthol (810 mg, 5.18 mmol, 2.00 equiv.) and 1-bromo-
2,6-difluorobenzene (189 mg, 1.08 mmol, 0.90 equiv.) were

\©/ dissolved in dry DMF (10 mL) and sodium hydride (60 w%

in mineral oil, 248 mg, 6.22 mmol, 2.40 equiv.) was added to

the solution. The mixture was stirred for 19 h at 100 °C and

quenched by the addition of aq. sat. NH4Cl-sol. The mixture was extracted with EtOAc
(3 x 20 mL), the combined org. phases were washed with water (2 x 10 mL) and brine (10 mL),
dried over Na:SO: and the solvent was removed under reduced pressure. Column

chromatography (SiO2, pentane - 143:1 pentane/DCM) provided the title product as a
colorless solid (467 mg, 1.12 mmol, 43%).

TLC: Rf (DCM) =0.20 (pentane/DCM, 143:1); Tm: 104 °C; IR (ATR) ¥ =2954, 2929, 2669, 1582,
1459, 1367,1331, 1249, 1272, 1250, 1183, 1100, 1054, 1035, 981, 946, 923, 878, 844, 756, 703, 664
m-'; "TH-NMR (300 MHz, CDCls) & (ppm) =7.12 (t, 3] =8.3 Hz, 1 H), 6.51 (d, ’] =8.4 Hz, 2 H),
4.07 (td, 3] =10.5, 4.1 Hz, 2 H), 2.31 (heptd, 3] = 6.9, 2.7 Hz, 2 H), 2.18, 2.09 (m, 2 H), 1.80, 1.58
(m, 6 H), 1.45 (ddtd, 3] =19.3, 9.7, 6.5 Hz, 4] = 3.3 Hz, 2 H), 1.18, 0.99 (m, 6 H), 0.93 (t, 3] =6.9
Hz, 12 H), 0.76 (d, 3] =7.0 Hz, 6 H); ®*C-NMR (101 MHz,CDCL) d (ppm) =156.3, 127.7, 106.3,
104.3, 79.1, 48.1, 40.5, 34.7, 31.7, 26.2, 23.9, 224, 21.1, 16.9; HR-ESI-MS m/z calc. for
C26H420:2Br ([M+H]"): 465.2363, found: 465.2365; optical rotation: aP2=-111° (1.00, CHCls).

3.3.20 Bis-2,6-bis(((1R,25,5R)-2-isopropyl-5-methylcyclohexyl)oxy)benzene diselenide
(14a)

Me (15,1'S,2R,2'R4R,4'R)-2,2'-((2-Bromo-1,3-
phenylene)bis(oxy))bis-(1-isopropyl-4-methylcyclohexane)

SePMB o~

(13a) (467 mg, 0.32 mmol, 1.00 equiv.) was dissolved in dry
diethyl ether (1.1 mL) and cooled to -78°. t-Butyllithium
(I9M in pentane, 425 uL, 820 umol, 2.52 equiv.) was
slowly added and the mixture was stirred for 1 h at 0 °C. A solution of PMBSeCN (98 mg,
430 umol, 1.33 equiv.) in THF (2 mL) was added to the solution and the mixture was stirred

Me

for further 15 min. Then the reaction is quenched by the addition of sat. aq. NH4Cl-sol. (4 mL)
and extracted with EtOAc (2 x 5 mL). The organic phase was washed with brine (3 mL),
dried over Na2504 and the solvent was removed under reduced pressure. Column
chromatography (SiO2, pentane > 50:1 pentane/EtOAc) provided the title product as yellow
oil (66 mg, 0.126 mmol, 35%).

TLC: Ry (50:1 Pent/Et:0) = 0.38; IR (ATR) ¥ =2952, 2923, 2867, 1609, 1578, 1509, 1453, 1369,
1299, 1246, 1231, 1173, 1098, 1068, 1053, 829, 764, 741, 712 cm-'; 'H-NMR (400 MHz, CDCls)
5 (ppm) = 7.19 - 7.09 (m, 3 H), 6.78 - 6.73 (m, 2 H), 6.49 (d, 3 = 8.4 Hz, 2 H), 4.16 (d, 3 = 10.9
Hz, 1 H), 4.11-4.01 (m, 3 H), 3.76 (5,3 H), 2.32 (dqd, 3 = 13.7, 6.9, 3.5 Hz, 2 H), 2.16-2.03 (m, 2
H), 1.72 (ddt, 3] = 11.1, 8.3, 3.9 Hz, 4 H), 1.65 - 1.56 (m, 2 H), 1.43 (dddd, 3] = 15.3, 12.3, 6.3 Hz,
4] =3.2 Hz, 2 H), 1.17 - 0.96 (m, 6 H), 0.96 - 0.88 (m, 12 H), 0.75 (d, *] = 6.9Hz, 6 H); 3C-NMR
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(101 MHz, CDCls) d (ppm) =159.4, 158.3, 132.1, 130.1, 128.8, 113.8, 105.5, 78.3, 77.2, 55.3, 48.1,
40.4, 34.7, 31.6, 29.9, 26.1, 23.6, 22.3, 21.1, 16.6;77Se-NMR (76 MHz, CDCls): d (ppm) = 231.8;
HR-ESI-MS m/z calc. for Cs2HsOsP2Se2Na ([M+Na]*): 587.3001, found: 587.2983; optical
rotation: a2 =40° (c = 0.37, CHCl).

3.3.21 (((15,1'S,2R,2'R,4R 4'R)-((2-Bromo-1,3-phenylene)bis(oxy))bis(4-methylcyclohexane-
2,1-diyl))bis(propane-2,2-diyl))dibenzene (13b)1

(-)-8-Phenylmenthol (1.18 g, 5.01 mmol, 2.56 equiv.) and

Me\]/Me 1-bromo-2,6-difluorobenzene (376 mg, 1.96 mmol,
1.00 equiv.) were dissolved in dry DMF (7.5mL) and
potassium tert-butoxide (1M in THF, 5mL, 5.00 mmol,

230 equiv.) was added dropwise to the solution. The

mixture was stirred for 16 h at 100 °C. After cooling to rt
quenched with H2O (5 mL), the mixture was extracted with Et2O (3 x 20 mL), the combined
org. phases were washed with water (2 x 10 mL) and brine (10 mL), dried over Na2SOs and
the solvent was removed under reduced pressure. Column chromatography (5iO2, pentane
- 4:1 pentane:DCM) provided the title product as colorless solid (618 mg, 1.00 mmol, 51%).
The mono-substituted product was also isolated (137 mg, 338 umol, 17%).

TLC: Rf (4:1 Pent/DCM) = 0.71; Tm: 209°C; IR (ATR) ¥ =2951, 2923, 2869, 1586, 1461, 1251,
1092, 1064, 1034, 907, 760, 734, 700 cm™’; '"H-NMR (300 MHz, CDCls) o (ppm)=7.37 —7.21 (m,
8H), 7.19 — 7.05 (m, 3H), 6.39 (d, ] = 8.4 Hz, 2H), 4.18 (td, ] = 10.3, 4.1 Hz, 2H), 2.19 — 1.94 (m,
4H), 1.52 (d, ] = 10.4 Hz, 8H), 1.42 (s, 10H), 1.22 — 0.74 (m, 10H); ¥C-NMR (126 MHz,CDCls)
(ppm) = 155.0, 150.0, 127.7, 127.4, 126.2, 125.1, 105.2, 103.9, 78.4, 51.5, 40.8, 40.5, 34.8, 31.5, 31.4,
27.5, 24.5, 21.9; HR-ESI-MS m/z calc. for CasHs002Br ([M+H]*): 617.2989, found: 617.2986;
optical rotation: aP20 = -54° (c = 0.09, CHCL)

3.3.22 (2,6-Bis(((1R,2S,5R)-5-methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)phenyl)(4-
methoxybenzyl)selane (14b)

((15,1'S,2R,2'R 4R 4'R)-((2-Bromo-1,3-

S PMB \l/Me phenylene)bis(oxy))bis(4-methylcyclohexane-2,1-
diyl))bis(propane-2,2-diyl))dibenzene (13b) (100 mg,
162 umol, 1.00 equiv.) is dissolved in dry diethyl ether (2 mL)
Me and n-butyllithium (25M in hexane, 71 uL, 178 umol,

1.10 equiv.) was added at rt. The mixture was stirred for 1 h
at 45°C and a solution of PMBSeCN (68 mg, 243 umol, 1.50 equiv.) in dry diethyl ether
(1.5 mL) was added to the solution. The mixture was stirred for 16 h at 40 °C. The reaction

was quenched by the addition of sat. aq. NH4Cl, the mixture was extracted with DCM
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(3 x 10 mL), the combined org. phases were dried over Na:SOs and the solvent was removed
under reduced pressure. Column chromatography (SiO2, 4:1 pentane/DCM) provided the
title product as a yellow oil (27 mg, 36.0 umol, 22%).

TLC: Rr=0.37 (4:1 Pent:DCM); IR (ATR) 7 = 2953, 2923, 2869, 2369, 2359, 2342, 1579,1510, 1453,
1246, 1226, 1092, 1061, 1036, 801, 763, 700 cm™; 'H-NMR (500 MHz, CDCl3) & (ppm) =7.37 —
7.31 (m, 4 H), 7.31 - 7.24 (m, 4 H), 7.24 - 7.20 (m, 2 H), 7.19 - 7.11 (m, 3 H), 6.80 (d, 3] = 8.6 Hz, 2
H), 6.43 (d, 3] =8.4 Hz, 2 H), 4.25 (d, 3] =10.8 Hz, 1 H), 4.17 (td, 3] = 10.3, 4.0 Hz, 2 H), 4.00 (d,
3] =10.7 Hz, 1 H), 3.77 (s, 3 H), 2.11 - 1.98 (m, 4 H), 1.62 — 1.19 (m, 24 H), 1.13 - 0.74 (m, 16 H);
BC-NMR (126 MHz,CDCls) d (ppm) =158.2, 150.1, 131.9, 130.0, 128.7, 127.8, 126.3, 125.2, 113.7,
111.5, 105.2, 78.4, 55.2, 51.6, 40.8, 40.5, 34.7, 31.5, 31.4, 30.2, 27.5, 24.4, 21.8, 1.0, HR-ESI-MS
m/z calc. for CiHs0:Se ([M+H]*): 675.3679, found: 675.3671; optical rotation: aP =-34°
(c=0.53, CHCl).

3.3.23 1,2-Bis(2-((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)phenyl)diselane(4)™*

/> - The compound was synthesized according to literature. The
~ 2 iPr

spectroscopic data are in accordance with literature.

IR (ATR) ¥V = 2956, 2929, 2872, 1643, 1463, 1354, 1247, 1019, 967, 732 cm*;
H-NMR (300 MHz, CDCL) o (ppm) =7.83 (m, 4 H), 7.24 (m, 4 H), 448 (dd, 2/=8.7 Hz,3[=7.7
Hz, 2 H), 1.86 (hept, ] =7.7 Hz, 2 H), 4.22 (m, 4 H), 1.12 (m, 6 H), 1.03 (m, 6 H); HR-ESI-MS
m/z calc. for C24H200:2N2Se2 ([M+H]*): 537.0558, found: 537.0543.

3.3.24 (R)-tert-Butyl((6-methoxy-7-((4-methoxybenzyl)selanyl)-2,2-dimethyl-2,3-dihydro-
1H-inden-1-yl)oxy)dimethylsilane (23)i4

PMBSe OTBS
MeO s The compound was synthesized according to the literature:

Me spectoscopic data are in accordance with literature

TLC: Rr (1:1 DCM:Pent)= 0.65; IR (ATR) ¥ = 2953, 2928, 2855, 1609, 1510, 1460, 1434, 1247,
1173, 1063, 1039, 834, 774 cm™; "TH-NMR (400 MHz, CDCls) & (ppm)="7.06 (d, °] =8.2 Hz, 1 H),
6.96 (d,°]=8.6 Hz, 1 H), 6.73 (d, 3] =8.1 Hz, 1 H), 6.66 (d, °] = 8.6 Hz, 2 H), 4.40 (s, 1 H), 4.09 (d,
3]=11.5 Hz, 1 H), 3.90 (s, 3 H), 3.86 (d, ] =11.6 Hz, 1 H), 3.71 (s, 3 H), 2.95 (d, 3/ =143 Hz, 1
H), 2.27 (d, 3] =14.7 Hz, 1 H), 1.13 (s, 3 H), 0.80 (s, 9 H), 0.50 (s, 3 H), 0.10 (s, 3 H), -0.04 (s, 3 H);
BC-NMR (101 MHz,CDCl) 6 (ppm) = 158.2, 158.1, 152.1, 136.8, 131.9, 129.6, 125.7, 115.4, 113.6,
110.2, 85.2, 56.3, 55.2, 44.8, 44.7, 30.3, 26.2, 26.1, 23.5, 18.6, -3.2, -3.5; 7Se-NMR (76 MHz,
CDCls) d (ppm) =269.61, HR-ESI-MS m/z calc for [C2eH3sOsSeSiNa]*® [M+Na]*:529.1649,
found: 529.1648. optical rotation aP2=155° (c = 1.01, CHCls).
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3.4 Photocatalysts

341 24,6-Tris(4-methoxyphenyl)pyrylium tetrafluoroborate (TAPT)"!

This compound was synthesized according to literature:
Spectra are in accordance to literature.

IR (ATR) ¥ = 2941, 2841, 1585, 1482, 1457, 1434, 1258, 1235,
1174, 1016, 829, 562, 518 cm; 'H-NMR (300 MHz,
DMSO-De) o (ppm)=8.54 (s, 2 H), 8.43 (d, ] =9.1 Hz, 2 H),
8.29 (d, ]=9.0 Hz, 4 H), 7.04-7.21 (m, 6 H), 3.94 (s, 3 H),
3.91 (s, 6 H); ®*C-NMR (101 MHz, DMSO-D¢) d (ppm) =
167.4, 165.2, 164.4, 161.5, 132.2, 130.4, 124.2, 121.0, 115.2,
115.1, 110.3, 55.9, 55.8, HR-ESI-MS m/z «calc for
[C2sH2304]* [M]*: 399.1591, found.: 399.1587.

3.4.2 24,6-Tris(4-methoxyphenyl)pyrylium tetraphenylborate (TAPTP)

OMe 2,4,6-Tris(4-methoxyphenyl)pyrylium tetraphenylborate
(300 mg, 617 umol, 1.00 equiv.) was dissolved in dry
Q diethyl ether (10 mL), potassium tetraphenylborate was

added (321 mg, 617 umol, 1.00 equiv.) and the mixture

| @t was stirred for 16 h at rt. THF (10 mL) was added and

) the suspension was filtered. The filtrate was collected

MeO O BPh? Q OMe and evaporation of the solvent provided the title
compound as red solid (391 mg, 544 pmol, 88%).

Tm=85.2 °C; IR (ATR) ¥ = 1584, 1569, 1509, 1478, 1457, 1436, 1304, 1257, 1240, 1171, 1121, 1018,
830, 732, 703 cm; "TH-NMR (300 MHz, CDCls) & (ppm) =7.76 (d, }]=8.8 Hz, 4 H), 7.58 - 7.44
(m, 12 H), 6.96 (t, °/=7.4 Hz, 12 H), 6.82 (q, )/ =8.2, 7.2 Hz, 6 H), 3.87 (s, 6 H), 3.85 (s, 3 H);
BC-NMR (75 MHz, CDCl) d (ppm) = 168.0, 165.9, 165.3, 164.6, 163.9, 163.3, 162.4, 136.2, 131.6,
130.2, 128.8, 127.2, 125.7, 125.7, 125.6, 125.6, 124.1, 121.7, 120.6, 115.9, 115.8, 110.3, 56.2, 56.1;
1B-NMR (96 MHz, CDCls) d= -6.42; HR-ESI-MS m/z Cation: calc for [CasH2304]" [M]*:
399.1591, found.: 399.1589, Anion: calc for [C2¢H20B]- [M]~: 319.1700, found.: 318.1693.
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3.4.3 10-(3,5-Dimethoxyphenyl)-9-mesityl-1,3,6,8-tetramethoxyacridin-10-ium
tetrafluoroborate (DMTA)!l

OMe Mes OMe This compound was synthesized according to literature:

X
O @ O Spectra are in accordance to literature.
'~
MeO N OMe
Q
BF,

MeO

IR (ATR) ¥ = 3030, 2968, 2937, 2878, 2251, 1655, 1461, 1417,
1287, 1072, 969, 907, 865, 793, 730 cm-; 'H-NMR (300 MHz,
OMe CDCl) d (ppm) =6.90 (dd, 3 = 1.3, 0.7 Hz, 2 H), 6.83 (t, 3] =2.2

Hz, 1 H), 6.60 (d, ] =2.2 Hz, 2 H), 6.50 (dd, ’] =2.3, 0.5 Hz, 2 H), 6.18 (d, ’)] =2.3 Hz, 2 H), 3.92
(s, 6 H), 3.85 (s, 6 H), 3.53 — 3.45 (m, 6 H), 2.37 (s, 3 H), 1.83 (t, 4/ =0.6 Hz, 6 H); ®*C-NMR
(101 MHz,CDCls) 6 (ppm) = 168.3, 163.2, 162.3, 160.7, 144.7, 139.8, 137.5, 136.4, 132.0, 127.0,
113.3, 105.6, 102.8, 97.5, 92.8, 57.1, 56.5, 56.2, 21.1, 20.2; HR-ESI-MS m/z calc for [Cs:Hz6Os]*
[M]*: 554.2537, found.: 554.2538.

3.5 Asymmetric lactonization

(E)-5-Phenylpent-3-enoic acid ( 1.00 equiv.), the photocatalyst (0.05 equiv.) and
the selenium catalyst (0.05equiv. for diselenides, 0.10 equiv. for
monoselenides) were dissolved in acetonitrile (0.1 M). The mixture was stirred
vigorously at rt and irradiated with blue light (465 nm, 4500 Ix). The solvent
was removed under reduced pressure and column chromatography (SiOz, 1:2

pentane/DCM) provided the title product as light yellow oil.

Table 2: Conditions used in the asymmetric aerobic lactonization.

entry cataei;zst photocatalyst  solvent T t yield ee
1 11b TAPT MeCN  35°C 16h 70% 19%
2 11c TAPT MeCN  35°C 16h 68% 49%
3 11c TAPT acetone 35°C 16h 10% nd
4 11c TAPT DCE 35°C 16h 61% 25%
5 11c TAPT MeCN 0°C 20h 65% 47%
6 11d TAPT MeCN  20°C 16h 40% 55%
7 11d TAPT DCE 20°C 19h 38% 50%
8 11a TAPT MeCN  35°C 16h 81% 5%
9 20 TAPT MeCN  35°C 16h 78% 10%
10 14b TAPT MeCN  35°C 20h 24% 48%
112 14b TAPT MeCN  35°C 40h 59% 33%
12 14b - PhMe  35°C 16h nd. 37%
13 14b DMTA PhMe  35°C 16h 33% 8%
14 14b TAPT MeCN  50°C 96h 99% 24%
15 14b TAPT MeCN  35°C 6h 23% 15%
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17
18
19
20
21
22

23

24
25
26
27
28
30
31
32
33

14b
14b
14b
14b
14b
14b
14b

14b

14a
4
23
23
23
23
23
7a
7¢

TAPT
Rhodamin G
Rhodamin G
Ru(bpz)sPFs

TAPTP
TAPTP
TAPT

TAPT

TAPT
TAPT
TAPT
TAPT

DMTA

NOJ[BF4]

NO[BF4]
TAPT
TAPT

MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN dry
MeCN/H20
10:1
MeCN
MeCN
MeCN
MeCN
PhMe
DCM
DCM
MeCN
MeCN

0°C
35°C
35°C
45°C
35°C
35°C
35°C

35°C

35°C
35°C
0°C
0°C
35°C
25°C
25°C
35°C
35°C

16h
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12%
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16%
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55%
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65%
67%
nd
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0%
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0%

aInstead of the respective aryl-PMB-selenide 14b its butyl-substituted analogue was

used.

R¢(Pent:Et20)= 0.21; IR (ATR): ¥ = 3030, 1748, 1602, 1496, 1455, 1337, 1160, 1099, 1023, 924,
900, 812, 748, 701 cm'; 'H-NMR (400 MHz, CDCls): d=7.40 (dd, 3] =5.7 Hz, 4/ =1.5 Hz, 1 H),
7.37-724 (m,3H),7.24-7.19 (m, 1 H), 6.08 (dd, 3] =5.7 Hz, 4] = 2.0 Hz, 1 H), 5.27 - 5.20 (m, 1
H), 3.16 (dd, 3]=13.9, 6.4 Hz, 1 H), 2.96 (dd, 3/=13.9, 7.1 Hz, 1 H); ®C-NMR (101 MHz,
CDCl): o= 172.7, 155.5, 134.8, 129.4, 128.7, 127.3, 122.1, 83.4, 39.6; HR-ESI-MS (m/z)
calculated for CuH1O2 [M+H]*: 175.0754 found: 175.0755; HPLC: Daicel OD, 0.9 mL/min, 99:1
Hex:iPrOH Rr=49.160 min, 51.825 min; Daicel ID, 1.0 mL/min, 90.1:9.9 Hex: i-PrOH
Rr=16.557 min, 17.644 min; Daicel ID, 0.8 mL/min, 90.1:9.9 Hex: i-PrOH RT= 23.469 min,

24.491 min.
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5 NMR Spectra

5.1 Diselenocine catalysts

5.1.1 (11R,12R)-11,12-Dihydrodibenzolc,gl[1,2]diselenocin-11,12-diol (6)
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5.1.2

Page 1/1

(3aR,13bR)-2,2-Dimethyl-3a,13b-dihydrodibenzol[3,4:7,8][1,2] diselenocino-[5,6-
dl][1,3]1dioxol (7a)
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5.1.3 (11R,12R)-11,12-Dihydrodibenzolc,gl[1,2]diselenocin-11,12-diyldibenzoat (7d)
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51.4 (11R,12R)-11,12-Dihydrodibenzolc,gl[1,2]diselenocin-11,12-diylbis(2,2- dimethyl-

propanoat) (7b)
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5.1.5 (3aR,13bR)-3a,13b-Dihydrodibenzol[3,4:7,8][1,2]diselenocinol5,6-d][1,3]dioxol-2-on

(7¢)
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5.2 Imidation

5.2.1 (E)-Benzyl-4-(N-(phenylsulfonyl)phenylsulfonamid)pent-2-enoat (3)
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5.3 Alkoxy-catalysts

5.3.1
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5.3.2 2-(((1R,2S,5R)-2-isopropyl-5-methylcyclohexyl)oxy)aniline (9b)
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5.3.3 1-(((1R,25,5R)-2-isopropyl-5-methylcyclohexyl)oxy)-2-selenocyanatobenzene (10b)
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5.3.4

1,2-Bis(2-(((15,2R,55)-2-isopropyl-5-methylcyclohexyl)oxy)-phenyl)diselane (11b)
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1-(((1S,2R,55)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl) oxy)-2-nitrobenzol

5.3.5

€80
¥8°0
980
00T
107
€01

T
el
STl
9T
!
bS'T
991
991
89T
9T
66'T
a0¢
¥0'C
6T
(47
wy
wy
1744
(89
68'9
16'9
16'9
€6'9
¥6'9
¥6'9
(4
at
1/

;)

va

61,
0cL
44
5CL
0L
0L
L
&L
&L
(745
(745
vL'L
vt

==

F 00T

WM 16°0

= 680

H/ 16°0

H/ eyl

v6'0
H/. (80

006L

f1 (ppm)

PSPIT ™
05671 ™\

ge'set W.
19'62T

10°921 \.
08'L21 .\.

WEer

8601

TSBHT
post™

T T T T T T T T T T T T T T T
9% 80 70 60 50 40 30 20

150 140 130 120 110 100

200 190 180 170 160

10

f1 (ppm)

e

T

T

— LEViR

2500

[%] sauepwsUes]

2000

Wavenumber cnme-1

3000

3500

12/02/2016

_ FK215-01

DADataVkraetzsc\FK215-01_.0

Page 1/1

36



5.3.6 2-(((15,2R,5S)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)aniline (9¢c)
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5.3.7 1-(((1S,2R,55)-5-Methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)-2-

selenocyanatobenzene (10c)
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1,2-Bis(2-(((15,2R,55)-5-methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)-

phenyl)diselane (11c)
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(1S,4aR,8R,8aR)-8-phenyldecahydronaphthalen-1-ol
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5.3.10 (1S5,4aR,8R,8aR)-1-(2-bromophenoxy)-8-phenyldecahydronaphthalene (16)
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5.3.11 Butyl(2-(((15,4aR,8R,8aR)-8-phenyldecahydronaphthalen-1-yl)oxy)phenyl)selane

(11d)
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5.3.12 (15)-1,7,7-Trimethyl-2-(2-nitrophenoxy)bicyclo[2.2.1]heptane
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5.3.13 2-(((1S,2R,45)-1,7,7-Trimethylbicyclo[2.2.1]heptan-2-yl)oxy)-aniline (9a)
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5.3.14 (15)-1,7,7-trimethyl-2-(2-selenocyanatophenoxy)bicyclo[2.2.1]-heptane (10a)
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5.3.15 1,2-Bis(2-(((15,2R,45)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl)oxy)phenyl)

diselenide (11a)
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5.3.16 (R)-4-Chlorodinaphthol[2,1-d:1',2"-f][1,3,2]dioxaphosphepine 4-oxide (18)
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5.3.17 2,2'-Diphenol diselenide (19)
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5.3.18 (R)-4,4'-((Diseleniddiylbis(2,1-phenylene))bis(oxy))bis-(dinaphtho-[2,1-d:1',2'-

f1[1,3,2]dioxaphosphepine 4-oxid) (20)
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5.3.19 (151'S,2R,2'R,4R4'R)-2,2'-((2-bromo-1,3-phenylene)bis(oxy))bis(1-isopropyl-4-

methylcyclohexane) (13a)
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5.3.20 Bis-2,6-bis(((1R,2S,5R)-2-isopropyl-5-methylcyclohexyl)oxy)benzene diselenide

(14a)
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5.3.21 (((15,1'S,2R,2'R,4R 4'R)-((2-bromo-1,3-phenylene)bis(oxy))bis(4-methylcyclohexane-
2,1-diyl))bis(propane-2,2-diyl))dibenzene (13b)
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5.3.22 (2,6-bis(((1R,2S,5R)-5-methyl-2-(2-phenylpropan-2-yl)cyclohexyl)oxy)phenyl)(4-
methoxybenzyl)selane (14b)
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5.3.23 1,2-Bis(2-((S)-4-isopropyl-4,5-dihydrooxazol-2-yl)phenyl)diselane(4)
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5.4 Photocatalysts

2,4,6-tris(4-methoxyphenyl)pyrylium tetrafluoroborate (TAPT)
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5.4.2 2,4,6-tris(4-methoxyphenyl)pyrylium tetraphenylborate (TABTP)
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5.4.3 10-(3,5-dimethoxyphenyl)-9-mesityl-1,3,6,8-tetramethoxyacridin-10-ium

tetrafluoroborate (DMTA)

OMe Mes OMe ]/ H [

X
@©_
MeO N OMe
MeO OMe

_-3.92
~3.85

3.48

3.48
— 2.37
1.83
1.83
1.83

<

3}1-_—‘

6.0

3.083 —-—
547 -

..... «Q
™ = o wn
T T T T T T T T
10 9 8 7 6 5 4
f1 (ppm)
NY&¥R RRRBFES R o
KV mMma o TN O AN Mo NN
LYYy yomamno 028545
NN NNV A/ /NN

'W'

{6.311

- 21.09
- 20.16

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O
f1 (ppm)

e P o B et ine e

Transmittance ']

2509

W W “\/’“‘W MM/W

165351
1286.8

T
3500

T
2500

T
2000

Wavenumber cri-1
DiDatatst efan.orntgies\so-674-1_A TR platinum Diamond 1 Refl .0 so-674-1 ATR platinum Diamond 1 Refl 13/01/2017

Page 1/1

62



5.5 Asymmetric lactonization
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6 HPLC Chromatograms

6.1 Imidation

6.1.1 Racemate
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6.1.3 Entry 2
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6.1.13 Entry 13
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6.2 Lactonisation

6.2.1 Racemate
gingle Injection Report

{:5 Agilent Techaclogies

Data file: ChDatalFelidPraktikurmFi-Bred4.D
Sample name: Fl-Brel4
Description: Fl-Bre04_Racemat
Instrument: L1260 B
o ) . Injection volurme: 10.000
- - — = i Sample type: Sarmnple
Anahysis method: 10_801_1.0_25 1 rm we P
O Dilution: 1
Last changed: QM EB/2016 3:87:01 P
Column name: CHIRALPAKIID-2
Serial #: 655
DADT A, Sige 2504 Ref=260 100
704
654
60+
55+
504
454
404
ii_ 54
304
254 |
204 | |
154
104 ! |
51 II 1
04 s r e e A )
0 1 2 & 4 & 6 7 & © 10 11 12 13 184 15 16 17 18 19 20 21 22 23 24 25 26 27 23 23 30
Time [min]
Signal: DADY A Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Aread’s Name
TE.920 b 0.3071 1242 6399 BY. 44938 a0.2540
17672 bt 0.3316 12301231 A1.8351 48 7 460

Sum 24728180

KathaTest1.rdl [Rev. 8] Printed: 12/162018 12:41:26 PM Page 1 of 2




6.2.2 Entry1
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Single Injection Report

CiaDatalFelidPraktikumiFk-Bre0d_GruppelZD

Data file:
Sample name: Fl-Breld_Gruppel?
Description: Fk-Breldd_mMenthol-kat
Instrument: L1260
Injection date: TN TI2017 31514 P
Acg. method: 10_901_1.0_24_10M
Analysis method: 10_801_1.0_24 1
C.M
Last changed: 962016 3:57:01 PM
Column name: CHIRALPAKID-3
Serial #: A55
WAL Sig=250.4 Ref=360100
a0+
754
704
fi5+
il
55+
50+
454
2wl
354
304
254
204
154
104
g4
1] S ———— I\..JI —— A .
'R 4 5 & 7 3 9 10 11
Signal: DADT A Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area
16.847 ki 029649 1362.2036
17.654 kit 0.3042 92148349

KathaTest1.rdl [Rev. 9]

Sum 22836875

s

Time [min]

Height
TE.4608
50.4820

Injection volume:
Acqg. operator:
Sample type:
Dilution:

~417 654

Aregds Name
59,6493
40,3907

Agilent Technologies

10,000
SYSTEM
Sample
1

2 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 23 28 a0

Printed: 12/16:2018 12:42:09 PM

Page 1 of 2
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6.2.3 Entry2
Single Injection Report

{:3 Agilen: Technolagies

Data file: ChaDatalFeliinduktion_neuerkiat_221nduktion_neuerkat_221 2016-02-01 1813
SATFRZ2Z1-01D
Sample name: Fl221-M
Description:
:njﬂ;:mezta:t : ;ﬁ :22510 B 6:14:37 PM mection volurme: 20000
njection date: A Acy. operator: SYSTEM
Acqg. method: 20_99_0.9_70_0C0mM Sample type: Sample
Analysis method: 20_99_0.49_yo_oD ] )
M Dilution: 1
Last changed: 3Mr2016 5:50:23 PM
Column name: CHIRALCELOD-3
Serial #: 444
a5 DAD A, Sig=350.4 Fref=360,100
4254
404
37 &4
354 ®
32 54 e
a0 I
% 27 54 |1
254 i
1254 [
204 bz
17 54 | I*.
159 | II !II
1254 il bt
o I e I B - .
0 2 4 6 & 10 12 14 16 18 20 32 24 26 23 30 22 24 35 38 40 42 44 48 43 50 52 54 56 56 60 62 64 66 64 70
Time [min]
Signal: DADT A Sig=2504 Ref=260,100
RT [min] Type \Width [min] Area Height Area% Mame
49160 MF 1.2046 15905411 22.0080 74274
£1.825 FM 1.0220 5509844 £.0779 25756

Sum 2141.5296

KathaTest1.rdl [Rev. 6]

Printed: 12/116:2018 11:21:45 AM Page 1 0f 2



6.2.4 Entry4

75



Single Injection Report

- Agilent Technolagies
Data file: CADatalFelidinduktion_neuerkdat_221nduktion_neuerkat_221 2016-03-01 1813
-ATFKZ221-030
Sample name: Fk221-03
Description:
:n_st;x_me;ﬁ;t : I:;r? :22510 £ 8:36:43 PM mjection volume: 20,000
njection date: = fcq. operator: SYSTEM
Aci. method: 20_89_0%_70_0ODM Sample type: Sample
i H 20_99_09_70 0D I )
Anahysis method =T Dilution: ’
Last changed: AMI2016 5:40:23 PM
Column name: CHIFALCELOD-3
Serial #: 444
Dl A, & j-.'-"’- 1.4 Bef=350 100
45 4
04
854
G4
754
704
654
B4
554
ii— a0+ ]
454 2
40+ =
35 T 5
304 Il -
254 \ oy
204 | l".. .F\
13__---_A.L_Hﬂ_ NN
0 2 4 6 & 10 12 14 16 13 20 22 24 25 25 30 32 34 356 38 40 42 44 48 43 30 52 54 56 58 60
Time [min]
Signal: DADY A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area Name
47.793 BB 1.0049 1688, 7697 241333 71.0134
50.626 BB 0.8932 £88.7393 11.0654 28.9%6

Sum 2379.5090

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:22:59 PM Page 1 of 2




6.2.5 Entry5
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Single Injection Report

- Agilent Technolagies
Data file: ChaDatalFelidinduktion_neuerkdat_221MFK221-15_Ph-Menth_0°CD
Sample name: FK221-15_Ph-Menth_0°C
Description: 10_90.1_1.0_25_ID Fk221-15_Ph-Menth_0°C
Instrument: L1260 o
N i s Injection volume: 10.000
I:jeclm;:aze. ?g EQIED': 51 50'032'53 4”;.m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAl A, S1g=250,4 Ref=260 100

1504

140+

1304 £

1204 =

110+ Y

100+ |I

04

G604

T " .

601 | &

504 | v

404 |'

304 LI

201 N

104 R

a e e — L, — )

0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
17.369 BY 0.3374 2634.3394 1122677 73.2480
18.377 vB 0.3059 925803 465747 267520

Sum 34606925

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:20:35 PM Page 1 of 2




6.2.6 Entry6
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Single Injection Report

- Agilent Technolagies
Data file: CiADatalFelibinduktion_neuerkat_221Fk221-41D
Sample name: FKZ221-41
Description: Fk221-40 Decalinol Kat
Instrument: L1260 o
o i . Injection volume: 10.000
I:jeclm;:aze. 1 1939%011 81 40'292'53 D”:F;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
- DAL A, Sig=220,4 Ref=260 100 .
16004 -
15004 X,;.n_
14004 |
13004 |
12004
11004 |
10004
o004 o
7'5‘ G004 =
7004 @
6004
5004 |1|’| |
4004 | 1
3004
2004 J | | l',
1004 { '.l‘ AN
U1 — 5 - T T |_ T T T T T T T T T = — |‘ T T T |_ T T -|
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23.508 MM 0.3921 140205664 5959478 227735
24.431 MM 05080 476B01875  1564.3646 ¥7.2765

Sum  B1700.7539

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:01:10 PM Page 1 of 2



6.2.7 Entry7
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Single Injection Report

- Agilent Technolagies
Data file: ChaDatalFelidinduktion_neuerkdat_221MFK221-420
Sample name: Fr221-42
Description: Fk221-42 Decalinol KatDCE
Instrument: L1260 o
o . . Injection volume: 10.000
I:jec‘lll:l:t:a‘;e. 1;18;%011 81 1DD.52§4|8DJ:I1M Acq. operator: SYOTEM
cq. method: _901_1.0_25_ID| i
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
1200
11004 T
1000 |
Qo4 |
600+
700+ . ‘
T‘é‘ 0 4 o
5004
i
200+ |I |
2004 I \
100+ o
[ E— e . - I — JRVERN _ : _
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DADA A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23.303 BY 0.3480 10534 7627 4726717 260152
24 263 VB 04141 31578.7324 1180.6094 749348

Sum  42113.4931

KathaTest1.rdl [Rev. 9]

Printed: 12/18/2018 2:00:39 PM

Page 1 of 2



6.2.8 Entry8
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Single Injection Report

- Agilent Technolagies

Data file: CiADatalFeliinduktion_neuerkat_2211Fk221-46D
Sample name: FK221-46
Description: Fk221-46 Borneal Kat. entspricht FR221-02
Instrument: L1260 o

o i o Injection volume: 10.000
I:jeclm;:aze. 1 3”;01210 1185'0211 l?:)PMM Acqg. operator: SYSTEM

cq. method: _90.1_1.0_25_ID| .

Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name:
Serial #:
DAL A, Sig=220,4 Ref=260 100

1000+

@
=
=

. ]

]

004
T‘é‘ 5004 | |
4004 H |
3004
2004 ;.-ﬁk\ ll | H
TN [
T 3 3 4 5 6 7 8 8 M 2 d5d6 7 500 d 1 BB M B BB BH
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
24229 MM 04034  20262.0073 837.0413 47280
25,343 MM 04032  22586.0664 9336463 682.7120

Sum  42343.0742

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 1:58:30 PM Page 1 of 2
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6.2.9

Entry 9

85



Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-45D0
Sample name: Fl221-45
Description: F221-46 BIMNOL-Kat,
Instrument: L1260 o
o i L Injection volume: 10.000
I:jecllu:t:a'tje. 13119?0121011853.1255.5|%iﬂm Acq. operator: SYOTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name:
Serial #:
DAL A, Sig=220,4 Ref=260 100
17004
16004
15004
14004
1300 4
12004
11004
10004
g a004
&0 4
7004
6004
5004
4004
3004
2004 | ] |
100+ TR
g — e _.'\__: o~ — S — - - e .
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23.235 ham 04202 364342930 14451360 44,893
24.2595 b 04658 44658.2227  1487.7968 a5.0707

Sum  81092.5146

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 1:56:53 PM Page 1 of 2




6.2.10 Entry 10

Single Injection Report

- Agilent Technologies
Data file: CADataFelidinduktion_neuerkat_221\50-918 201 8-05-1617-36-03F K22-230
Sample name: Fl221-23
Description:
Instrument: L1260 L
L ) . Injection volume: 10.000
'I;“w"’:t:aze' 15101 5;3011 815032; 2|[F;m Acy. operator: SYSTEM
cq. method: _90.1_1.0_25_ID! .
Sample type: Sample
Analysis method:  10_90.1_1.0_25 | ample b P
DM Dilution: 1
Last changed: 91 B2016 35701 PM
Column name: CHIRALPAKID-3
Serial #: f55
Dl A, Sig=250,4 Ref=2360, 100

1104 ':\'-I;

104 i

an{

604 |

id

(AN . ~
5 20 22 24 26 23 30 32 34 30 38 40
Time [min]
Signal: DADY A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Aregs Name
16.426 BY 03317 2397.2534 1128012 747810
17.503 vB 03170 g08.4459 38.8092 25.21490

Sum  3205.6093

KathaTest1.rdl [Rev. 6] Printed: 121162018 11:25:06 AM Page 10f 2




6.2.11 Entry 11
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Single Injection Report

- Agilent Technolagies
Data file: CiADatalFeliinduktion_neuerkat_2211Fk221-24D
Sample name: FK221-24
Description: Fk221-24_DiPhenylmetmd
Instrument: L1260 o
o i s Injection volume: 10.000
I:jeclm;:aze. ?IDE 49%011 81 30'1 2253 SIEF).m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
1600 - DAL A, Sig=220,4 Ref=260 100 .
15004
14004 f
13004 |
12004
11004
10004 |
an04 | -
g B004 | =
7004 |
6004 | ﬁ
5004
400 4 | I
3004 ||
200 | 1]
1004 1 |
— A e —— Y . — —_— )
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
17.375 BY 02983 287180859 1467.6029 G6. 4654
18.513 vB 03197 14489 4551 F99.3735 33.5M6

Sum  43207.5410

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:19:35 PM Page 1 of 2




6.2.12 Entry 12
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Single Injection Report

Data file:
Sample name: Fl221-25
Description:
Instrument: L1260
Injection date: AZAI2018 50213 Pl
Acg. method: 10_901_1.0_24_10M
Analysis method: 10_801_1.0_24 1
C.M
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
2604
2404
2204
2004
1604
160 {
1404
T‘é‘ 1204
1004
a0+
B0+
404
204
¥ P A —
01 2 & 4 5 6 7 & 4 10 11
Signal: DADT A Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area
18.629 ki 0.z2a0v7 4160.8102
189.593 ki 03081 1833.84499
Surm G094, 7600

KathaTest1.rdl [Rev. 9]

CiaDatalFelidinduktion_neuerkiat_221MFK221-250

Fk221-25_DiPhenylmethyl_hMaruoka Cond

Injection volume:
Acqg. operator:
Sample type:
Dilution:

Agilent Technologies

10,000
SYSTEM
Sample
1

12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 23 28 a0

e
:| III
i
|
o AL
Time [min]
Height Area’s Name
2380581 G8.2703
104.6171 Ty

Printed: 12/18/2018 2:18:15 PM

Page 1 of 2
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6.2.13 Entry 13
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Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-26D
Sample name: Fl221-24
Description: Fk221-26_DiPhenylmethyl_Phie
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?IDE SQIED': 81 30'212'50 SIEF).m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
1200 4 :_.:
o)
11004 Tx @
10001 | !
o004 | 1
B00 | [
700+ |
?;' 600 1l
5004 \
400 \ |
4004 1
2004 ‘ |
100+ R
1 S VO R _
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.4592 ham 03337 22347383 1114.5094 63.7HGE
19468 ham 035826 19185.0918 906 S66E 45,2432

Sum  415802.83M

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:18:58 PM Page 1 of 2




6.2.14 Entry 14
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Single Injection Report

- Agilent Technolagies
Data file: CiADatalFeliinduktion_neuerkat_2211Fk221-27D
Sample name: FK221-27
Description: Fk221-27 _DiPhenylmethyl_Lange_Bestrahiung
Instrument: L1260 o
o i . Injection volume: 10.000
I:jeclm;:aze. ?IDE SQIED': 81 40'492'51 D”:F;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
16004 Ti':
1600 4 |
1400 4 -
12004 |i o
LY
T‘é‘ 10004 \ |'
6004 ||
6004 | ‘I
400+ I 11
2004 | | |
1+ S . —— .l_l'\'_l'\h — .
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.303 MM 03625 3B8601.8414 17748200 62,189
19.331 MM 0.3560 234699395  1098.8024 37.8109

Sum  B2071.3309

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:17:18 PM Page 1 of 2
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6.2.15 Entry 15
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Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-249D
Sample name: Fl221-27
Description: Fk221-27 _DiPhenylmethyl_teCh_Bh
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?0319%011 81 10'412':1|;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
10004 =
a00- Tﬁ
B004 | =
7004 | 3
6004 ]
%‘ 500 4 | |
4004 | ‘|
3004
1] | |
2004
|/
100+ i 1
ol Y A
U_ S T T T T T T T T T T T T T - T T T T T T T T
o 1 2 4 4 & 6 ¥ & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 23 28 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.061 ham 03098 1679599395 903.8807 a7.3768
18.950 ham 031594 124806104 [51.3352 47 52

Sum 292805493

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:15:43 PM Page 1 of 2



6.2.16 Entry 16
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Single Injection Report

- Agilent Technolagies
Data file: CiADatalFeliinduktion_neuerkat_2211Fk221-30D
Sample name: FK221-30
Description: Fk221-30_Tiefe Temperaur
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?LSI§E118 f?;ﬁ? TEr;ﬂM Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
16004 b
1500 4 ¥
14004 | ¥
13004 \
12004 b
11004 | '
10004 y
o004 ‘ | 1:
3_‘ £00+ II
700 |
6004 | | !
5004 { |
4004 |
3004 1|1
2004 , R
1004 | Al | v
I et Y '\r.____ E R i 4

0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 35

26 27 28 28 a0

Time [min]
Signal: DADT A Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
22877 BY 04129 39585 2891 14755030 G0 4565
24271 WBA 04172 24861 8711 957 3465 395132

Sum  B5451.1602

KathaTest1.rdl [Rev. 9]

Printed: 12/18/2018 2:13:43 PM Page 1 of 2



6.2.17 Entry 19
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Single Injection Report

- Agilent Technologies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-34D
Sample name: Fl221-34
Description: Fk221-34_FK431-Ru
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?LSI§E118 ?21 255? TEr;ﬂM Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
a0t~ DAL A, Sig=220,4 Ref=260 100
6504
B004
7504
7004
6504
6004
5504 |
5004
3—‘ 450 1 ||
4004
3504 |
3004
2504 |
2004 ‘
150+ \
100+ |
o u'u,_h_ﬁ..__._JJx-Jﬂ. ~ J
01 2 & 4 7 & & 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 fﬂz'ﬁzrza EE
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23.862 ham 0.4080 19926.8262 81.3.9940 62,1906
25.043 ham 04278 18254.0508 T11.2316 47 8084

Sum 381808770

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:12:27 PM Page 1 of 2
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6.2.18 Entry 20

102



Single Injection Report

- Agilent Technolagies
Data file: ChDatalFaliinduktion_neuerkat_221MFK221-34_BPh4D
Sample name: Fl221-34
Description: Fk221-34_FK431-PyrrOMeBFhd
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?g 39%011 81 40'422'51 ?”:F;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
7004 5
£504 )
6004 2
5504 | =
5004 | T
4504 '|
N
T.é‘ 3504 |
3004
2504 |
2004 ‘ |
1504 i
100+ || || i | I
501 HJ' f'll ,II| f I\ | Ill I-
04 L W L O I WU 1 -
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.738 hm 03314 13023.45580 f54.9834 65.8723
19.684 b 0.3406 10285 84906 a03.2816 4147

Sum  23309.3496

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:10:16 PM Page 1 of 2
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6.2.19 Entry 21

104



Single Injection Report

- Agilent Technolagies
Data file: ChDatalFaliinduktion_neuerkat_221FK221-35_BPhd_dwD
Sample name: Fl221-35
Description: F221-35_FK431-PyrrOMeBPh4_dry
Instrument: L1260 o
o i . Injection volume: 10.000
I:jeclm;:aze. ?g 39%011 81 50'282'53 D”:F;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100

&00 ]

750+ e

7004 | -

50 =

6004 F

5504 | T

5004 r

4504 |

?;' 4004

3504 |

3004 |

2504 | |

2004 [ 11

1504 b

1004 | | | II

504 ) . [ 4]}

[p S | \."~'u-"“_,\_,"\___.___ e L - )

0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.708 BY 03018 14767.6328 756.3871 057442
19.660 VBA 03118 117241719 a79.9187 44 2508

Sum  264971.8047

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:09:27 PM Page 1 of 2
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6.2.20 Entry 22

106



Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-36D
Sample name: Fl221-36
Description: F221-36_FkK431 _dry_condiions
Instrument: L1260 o
o i s Injection volume: 10.000
I:jeclm;:aze. ?g 49%011 81 30'1 3251 D”:F;m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
18001 o
16004 .
1400 | 5
12004 M
| I
T‘é‘ 10004 | ‘l
800+ |
6004
L1
4004 | | |
2004 b i.
oL M B — ._ R 4 — _ o
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
18.542 b 03844 398794482  17259.0016 a7.8361
19,5830 hm 0.3840 290731182 1261.8829 47 1639

Sum  BE952.5645

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:08:16 PM Page 1 of 2
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6.2.21 Entry 24
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Single Injection Report

- Agilent Technolagies
Data file: ChaDatalkatha\RW-6-FR7-8D
Sample name: FW-6-FRT-8
Description: RW-6-FRT-8
Instrument: L1260 o
Injection volume: 10.000
Injection date: 3MAI2018 3:20:59 P n.::q operator: SYOTEM
. method: 10_90.1_1.0_25_|DM : ’
— == Sample type: Sample
Analysis method: 10_995_08 20 D-“r::' .M] 1 "
oDM Naon:
Last changed: 202872018 222013 P
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=250,4 Ref=360 100

100 '.:;:

an Ti

804 h

704

604 |

§' 504

40 \ '_.':'

30/ o

' T

204 | IlI

0/ |I [l

04 el RVAN _

0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
16.346 MM 0.3293 1865.0796 34,3985 77950
17.417 MM 0.3435 a27.3024 255813 22.0409

KathaTest1.rdl [Rev. 9]

Sum  2392.3820

Printed: 12/16:2018 12:51:01 PM

Page 1 of 2
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6.2.22 Entry 26
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Single Injection Report

- Agilent Technolagies
Data file: ChaDatalFelidinduktion_neuerkat_221MFK221-13_Maruoka _0°CD
Sample name: CD-3290J4-11
Description: 10_90.1_1.0_24_IDFk221-13_Maruaks_Fc
Instrument: L1260 o
o i o Injection volume: 10.000
I:jeclm;:aze. ?g EQIED': 51 30'592'52 gIEF).m Aco. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brai2018 5:13:20 P
Column name: CHIRALPAKID-3
Serial #: A55
DAl A, S1g=250,4 Ref=260 100
3504
3254
3004
2754
2504
2254
2004 o
?;' 1754 -
150+ T
1254 i
IDD- ll 2o
75 |'. :
504 [
2] _ R
U________,,_.I;_,_n,_w_,_,___m_-'_,_ ....... A S AN
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
17.337 MM 04216 37440320 148.0126 82 5616
18.480 MM 0.3366 7808032 39.1546 174384

Sum  4534.8352

KathaTest1.rdl [Rev. 9]

Printed: 12/18/2018 2:24:50 PM

Page 1 of 2
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6.2.23 Entry 27
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Single Injection Report

- Agilent Technolagies
Data file: CiADatalFeliinduktion_neuerkat_221\FK221-14_Maruoka_0°CD
Sample name: FK221-14_Maruoka_0"C
Description: 10_90.1_1.0_25_IDFk221-14_Maruoka_FC
Instrument: L1260 o
o i . Injection volume: 10.000
I:jeclm;:aze. ?g QQIED': 51 40'002'51 EII:F).m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
1404 DAl A, S1g=250,4 Ref=260 100 .
130+ "
120+ I‘
1104
100+ ||
04
804 |
3_‘ 704
604 |
[
404 I =
304 | Y
i i
204 (i
J (R
. D NN R A
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
17.401 BY 03529  3043.9457 128.2518 831920
18.454 vB 0.3006 f14.9948 31.6648 16.8080

Sum  3653.9435

KathaTest1.rdl [Rev. 9]

Printed: 12/18/2018 2:21:32 PM

Page 1 of 2
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6.2.24 Entry 31
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Single Injection Report

- Agilent Technolagies
Data file: CiDatalFeliinduktion_neuerkat_221\FK221-19_NOBF4_ManokaD
Sample name: FK221-18
Description: FR221-19_MOBF4_Maruoka
Instrument: L1260 o
o i . Injection volume: 10.000
I:jeclm;:aze. ?g 291?11 ?1 30'”2'52 SIEF).m Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAl A, S1g=250,4 Ref=260 100

454

404

354

504

g 25

204

154

104

54 \ Ii

4 A 'Et—._.-.__.-.-._.—._«'"‘- ! I'\l ! e T )

01 2 & 4 § & 7 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0

Time [min]
Signal: DAD1 A, Sig=250,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
17.305 MM 0.3036 800.9833 43,9638 50,3838
18.091 MM 03241 T8B.6212 40.5596 496112

Sum  1589.6045

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 2:28:39 PM Page 1 of 2

115



6.2.25 Entry 32
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Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-43D
Sample name: Fl221-43
Description: Fk221-43 Diselenocin Acetal
Instrument: L1260 o
o i e Injection volume: 10.000
I:jeclm;:aze. 1 3”;01210 118;'2285'3|4DPMM Acqg. operator: SYSTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
1500 4 =
14004 T
13004 - ||
12004 S |
11004 i
0004 r
o004 \
g £00 4
7004 J|
6004 (1)
5004 |
4004 \ |
3004 |
2004 | |
|
100+ |
g,.._....—,.ﬁ._._ﬂ_n"n__._.__._ — — A I"e "\_ —
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23463 ham 04237 262666113 10357316 38.8m7
24,491 ham 04878 41866.8594  1430.5667 614483

Sum  BE133.4707

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 1:59:55 PM Page 1 of 2
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6.2.26 Entry 33
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Single Injection Report

- Agilent Technolagies
Data file: ChDatalFeliinduktion_neuerkat_221MFK221-44D
Sample name: Fl221-44
Description: Fk221-44 Dizselenocin Carbonat
Instrument: L1260 o
o i . Injection volume: 10.000
:'JEdID; :a'tje. 1?’19401210118 D5.‘1225.5|?:)F'Mru1 Acq. operator: SYOTEM
cq. method: _90.1_1.0_25_ID| .
Sample type: Sample
Analysis method:  10_90.1_1.0_2 | amele b P
o Dilution: 1
Last changed: Brar2018 5:13:20 PM
Column name: CHIRALPAKID-3
Serial #: A55
DAL A, Sig=220,4 Ref=260 100
11004
10004 %
004 |
BO04 “
7004 | |
T‘é‘ 600 |
5004 _ | |
4004
300+ I l ‘ |
2004 ‘ I| 1
1001 J'. | j’u RN
[y — [ L P LN I T N FANN R Y R
0 1 2 & 4 § 6 F & & 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 23 a0
Time [min]
Signal: DAD1 A, Sig=220,4 Ref=360,100
RT [min] Type Width [min] Area Height Area’s Name
23.368 BY 03968 266488867  1040.2244 449 2414
24.452 wH 04365 Z27470.0293 963.8436 a0.7 886

Sum  54113.9160

KathaTest1.rdl [Rev. 9] Printed: 12/18/2018 1:59:13 PM Page 1 of 2
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