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1. Purity data of the test compounds
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compd. purity by HPLC
6 99 %
8a 99 %
8b 99 %
8c >97 %
8d >95 %
8e 97 %
8f >95 %
9a 95 %
9b 95 %
9c 99 %
9d 98 %
9e 99 %
of 99 %
99 >99 %
9h 96 %
9j 98 %
9k 99 %
9l 97 %
9m 98 %
90 96 %
9p 96 %
9v 98 %
l4a 95 %
14b 95 %
14d 97 %
149 >97 %
14h 95 %
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2. Experimental, Chemistry

2.1. Chemistry General

Unless otherwise noted, moisture-sensitive reactions were conducted under dry
nitrogen. THF and 1,4-dioxane were dried with sodium/benzophenone and freshly
distilled before use. Flash column chromatography (fc): Silica gel 60, 40-64 um;
parentheses include: eluent, Rt value. Melting point: melting point apparatus Stuart
Scientific® SMP 3, uncorrected. IR: IR spectrophotometer FT-ATR-IR (Jasco®). H NMR
(400 MHz): Unity Mercury Plus 400 spectrometer (Varian®), AV400 (Bruker®), JEOL
JNM-ECA-400. *3C NMR (100 MHz): Unity Mercury plus 400 spectrometer (Varian®)
JEOL JIJNM-ECA-400; & in ppm relative to tetramethylsilane; coupling constants are
given with 0.5 Hz resolution, the assignments of 3C and 'H NMR signals were
supported by 2D NMR techniques; MS: APCI = atmospheric pressure chemical
ionization, ElI = electron impact, ESI = electro-spray ionization: MicroTof (Bruker
Daltronics, Bremen), calibration with sodium formate clusters before measurement.
HPLC method for determination of the product purity: Merck Hitachi Equipment; UV
detector: L-7400; autosampler: L-7200; pump: L-7100; degasser: L-7614; Method:
column: LiChrospher® 60 RP-select B (5 pum), 250x4 mm? column; flow rate: 1.00
mL/min; injection volume: 5.0 uL; detection at & = 210 nm; solvents: A: water with 0.05
% (v/v) trifluoroacetic acid; B: acetonitrile with 0.05 % (v/v) trifluoroacetic acid: gradient
elution: (A %): 0-4 min: 90 % , 4-29 min: gradient from 90 % to 0 %, 29-31 min: 0 %, 31-
31.5 min: gradient from 0 % to 90 %, 31.5-40 min: 90 %. Thin layer chromatography
(tlc): all reactions were monitored by tlc. Tlc aluminium foils (by Merck®, silica gel 60
F2s4) were used in tlc chambers in saturated atmosphere at rt. The spots were visualized
using UV light (254 nm). The reported Rt values should be taken as approximate values.
The ratio of (highly volatile) solvent mixtures strongly depend on temperature and

opening the tlc chamber might change the solvent composition and hence the Rt value.

2.2. Synthetic procedures

General procedure A: Suzuki-Miyaura cross-coupling

A 20 mL Schlenk flask was equipped with a Dimroth condenser, a magnetic stirring bar
and closed. The flask was flame-dried in vacuo and filled with N2. Under a permanent
flow of N2, amide 7 (1 eq.), PdClz(dppf) (5 mol%), base (K2COs, KOAc, NaOCH?3) (2 eq.)
and arylboronic acid (1.1-1.5 eq.) were suspended in dry dimethoxyethane (5-15 mL).

The flask was sealed and heated to reflux for 12 h. After cooling to rt, the mixture was
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filtered through a short silica pad (EtOAc). The filtrate was concentrated in vacuo to give
the crude product, which was purified by fc. Recrystallization from acetonitrile afforded

the final product.

2-(4-Methylphenyl)-6,7-dihydro-5H-benzo[7]annulene-8-carboxylic acid®’ (6)

A 50 mL Schlenk flask was equipped with a Dimroth condenser, a magnetic stirring bar
and closed. The flask was flame-dried in vacuo and filled with N2. Under a permanent
flow of N2, ester 3 (1.0 g, 3.5 mmol), PdClz(dppf) (130 mg, 0.17 mmol, 5 mol%), KOAc
(700 mg, 7.0 mmol, 2 eq.) and 4-methylphenylboronic acid (525 mg, 3.85 mmol, 1.1 eq.)
were suspended in dry dimethoxyethane (10 mL). The flask was sealed and heated to
reflux for 12 h. After cooling down to rt, the mixture was filtered through a short silica
pad (EtOAc). The filtrate was concentrated in vacuo to give the crude product as a
brown oil, which was purified by fc (EtOAc : MeOH = 95:5) to yield 1.02 g (99 %) of the
ester 5 as a colorless oil. The ester 5 (1.02 g, 3.48 mmol) was dissolved in MeOH (50
mL) and 5 M NaOH (50 mL) was added. The mixture was heated to reflux for 3 h. After
cooling down to rt, the mixture was concentrated in vacuo and acidified with conc. HCl to
give a precipitate. The solid was filtered off, washed with 1 M HCI, water, dried and
recrystallized from acetonitrile to give 6 as a colorless solid. Rf = 0.42 (CH2Clz2 : MeOH=
95:5), mp 189-190 °C, yield 950 mg (97 %), C19H1802 (278.3 g/mol). Purity (HPLC): 99
%, tr = 21.40 min. HRMS (APCI): m/z = calcd. for Ci19H1902 [MH*] 279.1380, found
279.1381. *H NMR (CDClz): d (ppm) = 1.92-2.17 (m, 2H, 6-CH2), 2.40 (s, 3H, CHatoly),
2.70 (t, J = 5.6 Hz, 2H, 7-CH2), 2.89 (t, J = 5.6 Hz, 2H, 5-CH2), 7.18-7.30 (m, 3H, 3-
CHphenyl, 5-CHphenyi, 4-CH), 7.46 (dd, J = 7.8/2.1 Hz, 1H, 3-CH), 7.49 (d, J = 8.1 Hz, 2H,
2-CHphenyl, 6-CHphenyt), 7.57 (d, J = 2.0 Hz, 1H, 1-CH), 7.92 (s, 1H, 9-CH). ¥C NMR
(CDCl3): & (ppm) = 21.6 (CHatoiy), 27.6 (C-6), 30.6 (C-7), 35.4 (C-5), 127.2 (C-2tw0ly, C-
6oiyt.), 128.0 (C-3), 130.0 (C-3twolyl,, C-5t0y1), 130.4 (C-4), 132.1 (C-1), 132.2 (C-4toly),
134.7 (C-4a), 137.6 (C-1liwni), 137.9 (C-2), 139.6 (C-9a), 142.3 (C-9), 142.6 (C-8), 174.3
(O=C-OH). FT-IR (neat): 7 (cm™) = 2920, 2840 (C-Haky!), 2634, 2549 (COOH), 1732,
1680 (C=0).

2-(4-Methyphenyl)-N-{4-[N-methyl|-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide?® (8a)
According to general procedure A amide 7 (200 mg, 0.42 mmol), PdClz(dppf) (20 mg,
0.02 mmol, 5 mol%), K2COs (174 mg, 1.26 mmol, 3 eq.) and 4-methylphenylboronic acid
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(86 mg, 0.63 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (15 mL). The
crude product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from
acetonitrile to give 8a as a colorless solid. Rt = 0.28 (CH2Cl2 : MeOH = 95:5), mp 160-
162 °C, yield 74 mg (90 %). Cs2H3sN202 (480.6 g/mol). Purity (HPLC): 99 %, tr = 21.31
min. HRMS (APCI): m/z = calcd. for C32H37N202 [MH*] 481.2850, found 481.2835. 'H
NMR (CDCls): & (ppm) = 1.52-1.79 (m, 4H, 3-CH2zpyran, 5-CH2zpyran), 2.03-2.11 (m, 2H, 6-
CHg), 2.15 (s, 3H, N-CHs), 2.33 (s, 3H, CHatoiyi), 2.51-2.68 (m, 3H, 4-Hpyran, 7-CH2), 2.74-
2.89 (m, 2H, 5-CH2), 3.30 (td, J = 11.5/2.5 Hz, 2H, CHz2axia-O-CHzaxial), 3.52 (s, 2H, N-
CHz), 3.89-4.02 (m, 2H, CHzequat.-O-CH2equat.), 7.13-7.18 (m, 3H, 4-CH, 3-Htolyi, 5-Htolyl),
7.25 (d, J = 8.4 Hz, 2H, 3-Hphenyi, 5-Hpheny1), 7.31-7.39 (m, 2H, 3-CH, 9-CH), 7.41 (d, J =
8.1 Hz, 2H, 2-Huwolyi, 6-Hioyi), 7.44 (d, J = 1.9 Hz, 1H, 1-CH), 7.50 (d, J = 8.5 Hz, 2H, 2-
Hphenyl, 6-Hphenyl), 7.65 (s, 1H, N-H). 13C NMR (CDClz): & (ppm) = 21.6 (CHstoly), 28.4 (C-
6), 29.6 (C-3pyran, C-5pyran), 30.9 (C-7), 35.1 (C-5), 38.0 (N-CHs), 57.8 (Ph-CH2), 60.0 (C-
4pyran), 68.2 (C-2pyran, C-6pyran), 120.5 (C-2phenyl, C-6phenyl), 127.2 (C-2tolyi, C-6toly1), 127.3
(C-3), 129.8 (C-3tolyl, C-5toly1), 130.0 (C-3phenyl, C-5pheny), 130.3 (C-4), 130.3 (C-4taiyi),
131.1 (C-1), 134.7 (C-9), 135.1 (C-4a), 137.3 (C-4pheny)), 137.6 (C-liwoni), 138.0 (C-2),
138.4 (C-1pheny)), 139.6 (C-9a), 141.9 (C-8), 168.5 (O=C-NH). FT-IR (neat): v (cm?) =
3298 (N-H), 2970, 2920 (C-Hakyl), 1644 (C=0), 1095, 1014 (C-0O).

N-[4-Diethylamino)phenyl]-2-(4-methylphenyl)-6,7-dihydro-5H-benzo[7]annulene-8-
carboxamide (8b)

N?,N!-Diethylbenzene-1,4-diamine (60 mg, 0.36 mmol, 1 eq.) was added to a vigorously
stirred mixture of acid 6 (100 mg, 0.36 mmol), triethylamine (73 mg, 0.72 mmol, 2 eq.)
and HATU™ (153 mg, 0.40 mmol. 1.1 eq.) in THF (5 mL). The mixture was stirred
overnight at rt. The mixture was concentrated in vacuo and the residue was purified by
fc (EtOAc : CH2Cl2 = 1:2 + 5% MeOH) and recrystallized from acetonitrile to give 8b as a
colorless solid. Rf = 0.91 (MeOH : CH2Cl2 = 5:95), mp 153-155 °C , yield 86 mg (56 %).
C29H32N20 (424.6 g/mol). Purity (HPLC): 99 %, tr = 21.33 min. HRMS (El): m/z = calcd.
for C20H33N20 [MH*] 425.2587, found 425.2608. *H NMR (CDClz): & (ppm) = 1.15 (t, J =
7.2 Hz, 6H, N(CH2CHs3)2), 2.15 (quint, J = 6.3 Hz, 2H, 6-CH2), 2.40 (s, 3H, CHatay), 2.71
(t, J = 6.6 Hz, 2H, 7-CH2), 2.81-2.92 (m, 2H, 5-CH2), 3.34 (q, J = 7.0 Hz, 4H,
N(CH2CHs)z2), 6.68 (d, J = 9.0 Hz, 2H, 3-CHphenyl, 5-CHphenyt.), 7.22 (d, J = 7.8 Hz, 1H, 4-
CH), 7.25 (d, J = 8.4 Hz, 2H, 3-CHuwolyl, 5-CHuwoly), 7.38-7.44 (m, 4H, 3-CH, 9-CH, 2-
CHphenyl, 6-CHphenyt.), 7.47-7.50 (m, 3H, 2-CHtolyi, 6-CHroly, 1-CH), 7.51 (s, 1H, NH). 3C
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NMR (CDCls): & (ppm) = 13.0 (N(CH2CHs)2), 21.6 (CHatoyi), 28.5 (C-6), 30.9 (C-7), 35.0
(C-5), 45.0 (N(CH2CHa3)2), 112.9 (C-3phenyl, C-5phenyt), 122.8 (C-2phenyl, C-6phenyt), 127.1
(C-3), 127.2 (C-1), 129.9 (C-2t0lyi, C-6tolyl), 130.2 (C-3tolyl, C-5t0yl), 131.1 (C-4), 134.2 (C-
9) 135.4 (C-8), 137.5 (C-9a), 138.1 (C-1lioyi), 138.6 (C-4iwoyl), 139.6 (C-2), 141.6 (C-4a),
145.7 (C-4pheny), 164.9 (O=C-NH). A signal for the atom C-1lphenyi iS not visible. FT-IR
(neat): v (cm™) = 3344 (N-H), 2785 (C-Haiy!), 1627 (C=0).

2-(4-Methylphenyl)-N-{4-[4-(tetrahydro-2H-pyran-4-yl)piperazin-1-yl|phenyl}-6,7-
dihydro-5H-benzo[7]annulene-8-carboxamide (8c)
4-[4-(Tetrahydro-2H-pyran-4-yl)piperazin-1-yllaniline (78 mg, 0.36 mmol, 1 eq.) was
added to a vigorously stirred mixture of acid 6 (100 mg, 0.36 mmol), triethylamine (110
mg, 1.08 mmol, 3 eq.) and COMU™ (232 mg, 0.54 mmol. 1.5 eq.) in acetonitrile (5 mL).
The mixture was stirred overnight at rt, during which a precipitate was formed. The solid
was filtered off, washed with acetonitrile and water, dried and recrystallized from
acetonitrile to afford 8c as a colorless solid. Rt = 0.34 (MeOH : CH2Cl2 = 5:95), mp 248-
250 °C (dec.), yield 107 mg (53 %). C3aH39N302 (521.7 g/mol). Purity (HPLC): >97 %, tr
= 21.05 min. HRMS (APCI): m/z = calcd. for CsaHsoN302 [MH*] 522.3115, found
522.3092. 'H NMR (CDCIlz): & (ppm) = 1.62 (qd, J = 12.0/4.3 Hz, 2H, 3-CHzpyran-axial, 5-
CHzpyran-axial), 1.76-1.86 (m, 2H, 3-CH2pyran-equat, 5-CHapyran-equat), 2.15 (quint. m, J = 6.3
Hz, 2H, 6-CHz), 2.40 (s, 3H, CHatoly), 2.48 (tt, J = 10.0/2.9 Hz, 1H, 4-Hpyran), 2.67-2.78
(m, 6H, 7-CH2, 3-CHzpiperazin, 5- CH2piperazin), 2.82-2.92 (m, 2H, 5-CHz), 3.13-3.28 (m, 4H,
2-CHapiperazin, 6-CH2piperazin), 3.41 (td, J = 11.9/1.9 Hz, 2H, CH2axia-O-CHzaxial), 4.05 (dd, J
= 11.5/3.9 Hz, 2H, CH2equat.-O-CH2equat.), 6.93 (d, J = 8.9 Hz, 2H, 3-CHphenyl, 5-CHphenyi),
7.18-7.25 (m, 3H, 4-CH, 3-CHuolyi, 5-CHuonyi), 7.40 (s, 1H, 9-CH), 7.43 (dd, J = 7.8/1.9 Hz,
1H, 3-CH), 7.45-7.52 (m, 5H, 1-CH, 2-CHphenyl, 6-CHphenyi, 2-CHuolyl, 6-CHuroiyt), 7.53 (S,
1H, NH). 3C NMR (CDCI3):  (ppm) = 21.6 (CHatolyl), 28.4 (C-6), 30.0 (C-3pyran, C-5pyran),
30.9 (C-5), 35.0 (C-7), 49.5 (C-2piper., C-6piper.), 50.3 (C-3piper, C-5piper), 61.4 (C-4pyran),
67.9 (C-2pyran, C-6pyran), 117.1 (C-3phenyl, C-5Sphenyt), 121.9 (C-2phenyl, C-6phenyt), 127.2 (C-
2tolyl, C-6tolyt), 129.1 (C-1phenyt), 130.0 (C-3tolyl, C-5taiyt), 130.3 (C-3), 131.0 (C-1), 131.1 (C-
4), 134.5 (C-9), 135.2 (C-8), 137.6 (C-9a), 138.0 (C-1liwni), 138.4 (C-4iony), 139.6 (C-2),
141.7 (C-4a), 148.8 (C-4phenyl), 168.6 (O=C-NH). FT-IR (neat): ¥ (cm™) = 3290 (N-H),
2831, 2769 (C-Haky1), 1635 (C=0).
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2-(4-Methylphenyl)-N-{4-[N-(thiazol-2-yl)sulfamoyl]phenyl}-6,7-dihydro-5H-
benzo[7]annulene-8-carboxamide (8d)
4-Amino-N-(1,3-thiazol-2-yl)benzenesulfonamide (Sulfathiazole) (92 mg, 0.36 mmol, 1
eg.) was added to a vigorously stirred mixture of acid 6 (100 mg, 0.36 mmol),
triethylamine (75 mg, 0.72 mmol, 2 eq.) and COMU™ (171 mg, 0.4 mmol. 1.1 eq.) in
acetonitrile (15 mL). The mixture was concentrated in vacuo and the residue was
purified by fc (EtOAc : CH2Cl2 = 1:2 + 5% MeOH) and recrystallized from acetonitrile to
afford 8d as a colorless solid. Rt = 0.28 (MeOH : CH2Cl2 = 5:95), mp 222-224 °C (dec.),
yield 45 mg (25 %). C28H25N303S2 (515.6 g/mol). Purity (HPLC): >95 %, tr = 21.48 min.
HRMS (APCI): m/z = calcd. for C2sH26N302S2 [MH*] 516.1410, found 516.1448. *H NMR
(DMSO-ds): & (ppm) = 1.95-2.05 (m, 2H, 6-CH2), 2.34 (s, 3H, CHatoy), 2.62 (t, J = 6.5
Hz, 2H, 7-CH2), 2.79-2.89 (m, 2H, 5-CH2), 6.82 (d, J = 4.6 Hz, 1H, 5-CHthiazol), 7.23-7.31
(m, 4H, 4-CHhhiazol, 4-CH, 3-CHuolyi, 5-CHuoly), 7.39 (s, 1H, 9-CH), 7.52 (dd, J = 7.8/2.0 Hz,
1H, 3-CH), 7.58 (d, J = 8.2 Hz, 2H, 2-CHuolyl, 6-CHtolyt), 7.68 (d, J = 2.0 Hz, 1H, 1-CH),
7.76 (d, J = 8.8 Hz, 2H, 2-CHphenyl, 6-CHphenyt), 7.87 (d, J = 8.9 Hz, 2H, 3-CHphenyi, 5-
CHphenyl), 10.30 (s, 1H, NH), 12.69 (s, 1H, SO2NH). 13C NMR (DMSO-ds): d (ppm) = 20.5
(CHatoly), 27.2 (C-6), 29.9 (C-5), 33.8 (C-7), 107.7 (C-5thiazol), 119.3 (C-2phenyl, C-6phenyi),
126.1 (C-2twlyl, C-6taiyt), 126.2 (C-3), 126.6 (C-3phenyl, C-5phenyt), 129.4 (C-3tolyl, C-5tolyi),
129.7 (C-4thiazol), 129.8 (C-4, C-1), 133.8 (C-9), 134.5 (C-9a), 136.4 (C-4pheny), 136.5 (C-
4a), 136.9 (C-8), 137.8 (C-lioy), 137.9 (C-4twoy), 140.9 (C-2), 142.4 (C-1phenyt), 168.5
(O=C-NH), 179.6 (C-2thiazol). FT-IR (neat): v (cm™) = 3348 (N-H), 2773 (C-Haky), 1647
(C=0) 1350, 1184 (SO2-N).

2-(4-Methylphenyl)-N-(thiazol-2-yl)-6,7-dihydro-5H-benzo[7]annulene-8-
carboxamide (8e)

2-Aminothiazole (100 mg, 1.0 mmol, 1 eq.) was added to a vigorously stirred mixture of
acid 6 (280 mg, 1.0 mmol), triethylamine (203 mg, 2.0 mmol, 2 eq.) and COMU™ (471
mg, 1.1 mmol. 1.1 eq.) in acetonitrile (15 mL). The mixture was stirred overnight at rt,
during which a precipitate was formed. The solid was filtered off, washed with
acetonitrile and water, dried and recrystallized from acetonitrile to afford 8e as a beige
solid. Rf = 0.37 (MeOH : CH2Cl2 = 5:95), mp 200-202 °C (dec.), yield 297 mg (82 %).
C22H20N20S (360.5 g/mol). Purity (HPLC): 97 %, tr = 22.70 min. HRMS (APCI): m/z =
calcd. for C22H2:N30S [MH*] 361.1369, found 361.1383. 'H NMR (CDClIs): & (ppm) =
2.11-2.27 (m, 2H, 6-CH2), 2.39 (s, 3H, CHastoli), 2.81 (t, J = 6.6 Hz, 2H, 7-CH2), 2.89-3.00
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(m, 2H, 5-CHz), 6.83-6.91 (M, 1H, 5-CHiniazol), 7.19-7.30 (M, 3H, 3-CHioyl, 5-CHiolyl, 4-
CH), 7.29-7.37 (m, 1H, 4-CHuniazol), 7.37 (s, 1H, 9-CH), 7.42 (d, J = 7.8, 2H, 2-CHiol, 6-
CHhoyl), 7.47 (dd, J = 7.8/2.0 Hz, 1H, 3-CH), 7.55 (broad, 1H, 1-CH), 12.06 (s, 1H, NH).
13C NMR (CDCls): & (ppm) = 21.6 (CHauwlyl), 28.2 (C-6), 30.9 (C-5), 35.3 (C-7), 113.9 (C-
Sthiazol), 127.1 (C-2tolyl, C-6toyl), 127.7 (C-3), 130.0 (C-3tolyl, C-5tolyl), 130.5 (C-4), 131.6 (C-
1), 134.6 (C-9), 137.3 (C-9a), 137.3 (C-8), 137.7 (C-lwoy), 137.8 (C-4wly), 137.8 (C-4a),
139.6 (C-2), 141.9 (C-4thiazol), 160.5 (C-2thiazol), 168.5 (O=C-NH). FT-IR (neat): 7 (cm) =
3205 (N-H), 2773 (C-Halkyi), 1647 (C=0).

2-[(4-Methyl)phenyl]-N-{4-[(piperidin-1-yl)methyl]phenyl}-6,7-dihydro-5H-
benzo[7]annulene-8-carboxamide (8f)

1-(4-Aminobenzyl)piperidine dihydrochloride (95 mg, 0.36 mmol, 1 eq.) was added to a
vigorously stirred mixture of acid 6 (100 mg, 0.36 mmol), triethylamine (110 mg, 1.08
mmol, 3 eq.) and HATU™ (153 mg, 0.39 mmol. 1.1 eq.) in acetonitrile (6 mL). The
mixture was stirred overnight at rt. The mixture was concentrated in vacuo and the
residue was purified by fc (EtOAc : cyclohexane = 8:2 -» EtOAc : CH2Cl2 = 1:2 + 5%
MeOH) and recrystallization from acetonitrile afforded 8f as a colorless solid. Rr = 0.14
(CH2Cl2 : MeOH = 95:5), mp 194-196 °C, yield 140 mg (86 %). C31H34N20 (450.6 g/mol).
Purity (HPLC): >95 %, tr = 21.44 min. HRMS (APCI): m/z = calcd. for C31H3sN20 [MH"]
451.2744, found 451.2741. *H NMR (CDClz): d (ppm) = 1.34-1.48 (m, 2H, 4-CHzpiperidin),
1.57 (m, Hz, 4H, 3-CHzpiperidin, 5-CHzpiperidin), 2.10-2.25 (m, 2H, 6-CH2), 2.30-2.43 (m, 7H,
2-CHapiperidin, 6-CH2piperidin, CHstolyt), 2.72 (t, J = 6.5 Hz, 2H, 2H, 7-CH), 2.83-2.97 (m, 1H,
5-CHy), 3.46 (s, 2H, Ph-CH2-N), 7.20-7.25 (m, 3H, 4-CH, 3-CHurolyi, 5-CHtolyl), 7.31 (d, J =
8.5 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.41 (s, 1H, 9-CH), 7.44 (dd, J = 7.9/1.9 Hz, 1H, 3-
CH), 7.48 (d, J = 8.1 Hz, 2H, 2-CHuolyi, 6-CHtolyi), 7.51 (d, J = 1.8 Hz, 1H, 1-CH), 7.55 (d,
J = 8.5 Hz, 2H, 2-CHphenyl, 6-CHphenyl), 7.62 (s, 1H, NH). 23C NMR (CDCl3): & (ppm) =
21.6 (C-4piper), 24.8 (C-6), 26.4 (C-3piper., C-5piper.), 30.9 (C-7), 32.0 (C-5), 54.8 (C-2piper.,
C-6piper.), 63.8 (Ph-CH2-N), 120.3 (C-2phenyl, C-6phenyt), 127.2 (C-2toly1, C-6tolyr), 127.3 (C-
3), 130.0 (C-3phenyi, C-5phenyt), 130.3 (C-9), 130.4 (C-3tolyl, C-5taiy1), 131.1 (C-1), 134.7 (C-
4), 135.1 (C-4phenyt), 137.3 (C-Lioiyi), 137.6 (C-4tay), 137.9 (C-9a), 138.4 (C-4a), 139.6 (C-
2), 141.7 (C-4a), 146.3 (C-1phenyl), 168.4 (O=C-NH). FT-IR (neat): ¥ (cm™) = 3325 (N-H),
2931 (C-Haky!), 1643 (C=0), 1041, 1018 (C-0O).
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N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-6,7-dihydro-5H-
benzo[7]annulene-8-carboxamide (9a)

According to general procedure A amide 7 (83 mg, 0.17 mmol), PdClz(dppf) (16 mg,
0.02 mmol, 10 mol %), NaOCHs (20 mg, 0.35 mmol, 2 eq.) and phenylboronic acid (24
mg, 0.2 mmol, 1.1 eq.) were suspended in dry dimethoxyethane (5 mL). The crude
product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 9a as a colorless solid. Rf = 0.17 (CH2Cl2 : MeOH= 95:5), mp 165-167 °C, yield 74
mg (90 %). C31H34N202 (466.6 g/mol). Purity (HPLC): 95 %, tr = 20.83 min. HRMS
(APCI): m/z = calcd. for C31H3sN202 [MH*] 467.2693, found 467.2690. *H NMR (CDClz3):
0 (ppm) = 1.55-1.84 (m, 4H, 3-CH2zpyran, 5-CHzpyran), 2.11-2.22 (m, 2H, 6-CH2), 2.23 (s,
3H, N-CH3), 2.58-2.69 (m, 1H, 4-Hpyran),2.72 (t, J = 6.6 Hz, 2H, 7-CH2), 2.84-2.96 (m,
2H, 5-CHy), 3.37 (td, J = 11.7/2.3 Hz, 2H, CH2axia-O-CH2axial), 3.60 (s, 2H, Ph-CH2-N),
4.04 (dd, J = 11.4/2.5 Hz, 2H, CHzequat.-O-CHzequat.), 7.25 (d, J = 7.7 Hz, 1H, 4-CH), 7.30-
7.38 (M, 4H, 3-CHn-phenyl, 5-CHnN-phenyi, 3-CH, 9-CH), 7.37-7.47 (m, 3H, 4-CHnN-phenyi, 3-
CHphenyl, 5-CHphenyt), 7.46 (d, J = 2.1 Hz, 1H, 1-CH), 7.54 (m, 2H, 2-CHn-phenyi, 6-CHN-
phenyl,), 7.57-7.60 (M, 2H, 2-CHphenyi, 6-CHpheny), 7.65 (s, 1H, N-H). 3C NMR (CDCls): &
(ppm) = 28.4 (C-6), 29.4 (C-7), 30.9 (C-3pyran, C-5pyran), 35.1 (C-5), 37.7 (N-CHs), 57.7
(Ph-CH2-N), 60.0 (C-4pyran), 68.0 (C-2pyran, C-6pyran), 120.5 (C-2N-phenyl, C-6N-pheny), 127.4
(C-2phenyl, C-6phenyt), 127.6 (C-3), 127.8 (C-3phenyl, C-5pheny1), 129.3 (C-3N-phenyl, C-5N-phenyl),
130.2 (C-4phenyr), 130.4 (C-4), 131.3 (C-1), 134.8 (C-9), 135.1 (C-4a), 138.4 (C-2), 139.7
(C-1n-pheny), 140.9 (C-9a), 142.0 (C-8), 146.4 (C-1lphenyt), 168.5 (O=C-NH). A Signal for
the quaternary carbon atom C-4n-phenyi is not visible. FT-IR (neat): 7 (cm™) = 3302 (N-H),
2939, 2843 (C-Haiy1), 1643 (C=0), 1049, 1010 (C-0O).

2-(3-Methyphenyl)-N-{[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-
6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9b)

According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (10 mg,
0.01 mmol, 5 mol%), K2COs (60 mg, 0.42 mmol, 2 eq.) and 3-methylphenylboronic acid
(45 mg, 0.32 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (8 mL). The crude
product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 9b as a colorless solid. R = 0.24 (CH2Cl2 : MeOH = 95:5), mp 183-184 °C, yield 92
mg (92 %). Cs2H3sN202 (480.6 g/mol). Purity (HPLC): 95 %, tr = 20.89 min. HRMS
(APCI): m/z = calcd. for C32H37N202 [MH*] 481.2850, found 481.2827.'H NMR (CDCls):
O (ppm) = 1.63-1.88 (m, 4H, 3-CH2zpyran, 5-CHzpyran), 2.13-2.21 (m, 2H, 6-CH2), 2.21 (s,
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3H, N-CHz), 2.33 (s, 3H, CHastoly1), 2.57-2.70 (m, 1H, 4-Hpyran), 2.73 (t, J = 6.6 Hz, 2H, 7-
CHz), 2.89 (t, J = 5.5 Hz, 2H, 5-CH), 3.30 (td, J = 11.7/2.3 Hz, 2H, CH2axia-O-CH2axial),
3.57 (s, 2H, Ph-CH2-N), 4.04 (dd, J = 11.9/3.6 Hz, 2H, CH2equat.-O-CH2equat.), 7.17 (d, J =
7.3 Hz, 1H, 4-CH), 7.24 (d, J = 7.9 Hz, 1H, 6-CHuoly), 7.28-7.36 (m, 3H, 3-CHphenyl, 5-
CHphenyl, 5-CHuolyl), 7.35-7.44 (m, 3H, 2-CHuolyi, 4-CHurolyl, 9-CH), 7.45 (dd, J = 7.9/2.0 Hz,
1H, 3-CH), 7.53 (d, J = 1.9 Hz, 1H, 1-CH), 7.56 (d, J = 8.4 Hz, 2H, 2-Hphenyi, 6-Hpheny1),
7.62 (s, 1H, N-H).13C NMR (CDCI3): & (ppm) = 22.2 (CHstoly), 28.4 (C-6), 29.6 (C-3pyran,
C-5pyran), 30.9 (C-7), 35.1 (C-5), 38.0 (N-CHs), 57.7 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-
2pyran, C-6pyran), 120.5 (C-2phenyl, C-6phenyt), 124.5 (C-2twiy1), 127.5 (C-3), 128.2 (C-4tolyl),
128.5 (C-4), 129.2 (C-5toiy1), 129.9 (C-3phenyl, C-5phenyl), 130.3 (C-6toy1), 131.3 (C-1), 134.7
(C-9), 135.1 (C-4a), 136.4 (C-3toly1), 137.2 (C-4phenyt), 138.4 (C-2), 138.9 (C-liay), 139.8
(C-1phenyl), 140.8 (C-9a), 141.9 (C-8), 168.5 (O=C-NH). FT-IR (neat): 7 (cm™) = 3344 (N-
H), 2924, 2866 (C-Haky), 1647 (C=0), 1095, 1010 (C-O).

2-(2-Methyphenyl)-N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9c)
According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (10 mg,
0.01 mmol, 5 mol%), K2COs (60 mg, 0.42 mmol, 2 eq.) and 2-methylphenylboronic acid
(45 mg, 0.32 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (5 mL). The crude
product was purified by fc (EtOAc : MeOH+3 % triethylamine = 95:5) and recrystallized
from acetonitrile to give 9c as a colorless solid. Rt = 0.24 (CH2Cl2 : MeOH = 95:5), mp
144-145 °C, yield 69 mg (68 %). C32H3sN202 (480.6 g/mol). Purity (HPLC): 99 %, tr =
21.34 min. HRMS (APCI): m/z = calcd. for C32H37N202 [MH*] 481.2850, found 481.2869.
'H NMR (CDCIl3): d (ppm) = 1.63-1.88 (m, 4H, 3-CHzpyran, 5-CH2pyran), 2.13-2.21 (m, 2H,
6-CH2), 2.21 (s, 3H, N-CHs), 2.28 (s, 3H, CHatoiy), 2.65 (tt, J = 11.2/3.9 Hz, 1H, 4-Hpyran),
2.73 (t, J = 6.3 Hz, 2H, 7-CH>), 2.89 (t, J = 5.7 Hz, 2H, 5-CHz2), 3.36 (td, J = 11.6/2.3 Hz,
2H, CHaaxia-O-CHzaxial), 3.57 (s, 2H, Ph-CH2-N), 4.04 (dd, J = 10.7/4.1 Hz, 2H, CHzequat.-
O-CHaequat.), 7.18 (dd, J = 7.7/1.7 Hz, 1H, 3-CH), 7.20 (d, J = 7.0 Hz, 1H, 4-CH), 7.22 (d,
J =19 Hz, 1H, 1-CH), 7.23-7.30 (m, 4H, 2- ,3- ,4- ,5-CHtay), 7.30 (d, 2H, J = 8.5 Hz, 3-
CHphenyl, 5-CHphenyl), 7.35 (s, 9-CH), 7.55 (d, J = 8.5 Hz, 2H, 2-Hphenyl, 6-Hpheny1), 7.67 (S,
1H, N-H). 13C NMR (CDCIl3): & (ppm) = 21.0 (CHsztolyl), 28.3 (C-6), 29.6 (C-3pyran, C-5pyran),
31.0 (C-7), 35.2 (C-5), 38.0 (N-CHs), 57.7 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-2pyran, C-
Bpyran), 120.4 (C-2phenyl, C-6phenyr), 126.3 (C-3), 127.8 (C-4), 129.4 (C-5twly), 129.7 (C-
Giolyt), 129.7 (C-4iwoly), 129.9 (C-3phenyl, C-5phenyt), 130.2 (C-3tolyr), 130.1 (C-1), 133.4 (C-9),
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134.6 (C-2twly1), 135.8 (C-4a), 137.2 (C-4phenyt), 137.8 (C-2), 139.1 (C-1phenyt), 140.5 (C-
9a), 141.5 (C-8), 142.3 (C-1liay). A signal for the carbon atom O=C-NH is not visible. FT-
IR (neat): ¥ (cm™) = 3302 (N-H), 2966, 2862 (C-Haiy), 1651 (C=0), 1095, 1014 (C-0O).

2-(4-Ethylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9d)
According to general procedure A amide 7 100 mg, 0.21 mmol), PdClz(dppf) (8 mg, 0.01
mmol, 5 mol%), KOAc (42 mg, 0.42 mmol, 2 eq.) and 4-ethylphenylboronic acid (50 mg,
0.32 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (8 mL). The crude product
was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to give 9d
as a colorless solid. Rf = 0.20 (CH2Cl2 : MeOH= 95:5), mp 154-156 °C, yield 100 mg
(96 %). C33H3sN202 (494.6 g/mol). Purity (HPLC): 98 %, tr = 21.61 min. HRMS (APCI):
m/z = calcd. for C3sH3sN202 [MH*] 495.3006, found 495.3004. *H NMR (CDCIls): & (ppm)
=1.28 (t, J = 7.6 Hz, 3H, CH2CH3s), 1.62-1.83 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.10-2.19
(m, 2H, 6-CH2), 2.21 (s, 3H, N-CH3), 2.54-2.70 (m, 1H, 4-CHpyran), 2.68-2.76 (m, 4H, 7-
CH2, CH2CH3s), 2.82-2.95 (m, 2H, 5-CHz), 3.37 (td, J = 11.6/2.4 Hz, 2H, CH2axia-O-
CHaaxial), 3.57 (s, 2H, Ph-CH2-N), 4.04 (dd, J = 10.9/3.4 Hz, 2H, CH2equat-O-CHzequat),
7.23 (d, J = 7.9 Hz, 1H, 4-CH), 7.28 (d, J = 8.5 Hz, 2H, 3-CHethyiphenyl, 5-CHethyiphenyl),
7.32 (d, J = 8.3 Hz, 2H, 3-CHphenyl, 5-CHpheny), 7.42 (s, 1H, 9-CH), 7.44 (dd, J = 7.8/1.9
Hz, 1H, 3-CH), 7.51 (m, 3H, 1-CH, 2-CHethyiphenyl 6-CHethyiphenyl), 7.56 (d, J = 8.5 Hz, 2H,
2-Hphenyl, 6-Hphenyl), 7.61 (s, 1H, N-H). $3C NMR (CDCIz): d (ppm) = 16.04 (CH2CH3), 28.4
(C-6), 28.9 (CH2CHs3), 29.6 (C-3pyran, C-5pyran), 30.9 (C-7), 35.1 (C-5), 38.0 (N-CHs3), 57.8
(Ph-CH2), 60.0 (C-4pyran), 68.2 (C-2pyran, C-6pyran), 120.5 (C-2phenyl, C-6phenyr), 127.3 (C-
2ethylphenyl, C-Bethylphenyl), 127.3 (C-3), 128.8 (C-3ethyiphenyl., C-5ethyiphenyl.), 129.9 (C-3phenyl, C-
Sphenyt), 130.3 (C-4), 131.2 (C-1), 134.8 (C-9), 135.1 (C-4a), 137.3 (C-4pheny), 138.2 (C-
dethylphenyl.),138.4 (C-1pheny), 139.7 (C-2), 139.7 (C-9a), 141.7 (C-8), 143.9 (C-Lethyiphenyl.),
168.5 (O=C-NH). FT-IR (neat): ¥ (cm™?) = 3332 (N-H), 2951, 2835 (C-Haky), 1643
(C=0), 1087 (C-O).

2-(4-Butylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9¢)
According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (10 mg,
0.01 mmol, 5 mol%), NaOCHs (23 mg, 0.42 mmol, 2 eq.) and 4-butylphenylboronic acid
(41 mg, 0.23 mmol, 1.1 eq.) were suspended in dry dimethoxyethane (6 mL). The crude
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product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 9e as a colorless solid. Rf = 0.32 (CH2Cl2 : MeOH= 95:5), mp 134-135 °C, yield 83
mg (76 %). CssHa2N202 (522.7 g/mol). Purity (HPLC): 99 %, tr = 22.95 min. HRMS
(APCI): m/z = calcd. for CasH43sN202 [MH*] 523.3319, found 523.3335. *H NMR (CDClz3):
O (ppm) = 0.95 (t, J = 7.3 Hz, 3H, 4-CHabutyt), 1.39 (h, 2H, 3-CH2butyt), 1.55-1.81 (m, 6H,
3-CHzpyran, 5-CHzpyran, 2-CHabuty)), 2.07-2.19 (m, 2H, 6-CH2), 2.21 (s, 3H, N-CHs), 2.58-
2.70 (m, 3H, 4-CHpyran, 1-CHazbutyr), 2.71 (t, J = 6.5 Hz, 2H, 7-CH2), 2.82-2.92 (m, 2H, 5-
CH2), 3.37 (td, J = 11.3/2.3 Hz, 2H, CH2axia-O-CH2axiat), 3.57 (s, 2H, Ph-CH2-N), 4.04
(dd, J = 11.3/4.0 Hz, 2H, CH2equat-O-CHzequat.), 7.19-7.27 (m, 3H, 4-CH, 3-CHbutylphenyl, 5-
CHobutyiphenyt), 7.31 (d, J = 8.3 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.41 (s, 1H, 9-CH), 7.44 (dd,
J =7.8/2.0 Hz, 1H, 3-CH), 7.46-7.53 (m, 3H, 1-CH, 2-CHbutyiphenyi 6-CHbutyipheny1), 7.56 (d,
J = 8.4 Hz, 2H, 2-Hphenyl, 6-Hphenyt), 7.67 (s, 1H, N-H). 13C NMR (CDCl3): & (ppm) = 14.4
(C-4dbutyl), 22.9 (C-3butyl), 28.4 (C-6), 29.6 (C-3pyran, C-5pyran), 30.9 (C-7), 34.1 (C-2buty),
35.1 (C-5), 35.7 (C-1lbutyt), 38.0 (N-CH3), 57.8 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-2pyran,
C-6pyran), 120.5 (C-2phenyt, C-6phenyl), 127.2 (C-2butylphenyl, C-6butylphenyl), 127.3 (C-3butylphenyl,
C-5butyiphenyl.), 129.4 (C-3), 129.9 (C-3phenyl, C-5phenyl), 130.3 (C-4), 131.2 (C-1), 134.8 (C-
9), 135.1 (C-4a), 136.3 (C-lbutyphenyl.), 137.3 (C-4pheny)), 138.1 (C-1pheny), 138.3 (C-2),
139.6 (C-9a), 141.7 (C-8), 142.6 (C-4butyipheny.), 168.5 (O=C-NH). FT-IR (neat): 7 (cm™) =
3352 (N-H), 2951, 2927 (C-Haky1), 1643 (C=0), 1087 (C-0O).

2-(4-tert-Butylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)
aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9f)
According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (8 mg,
0.01 mmol, 5 mol%), KOAc (42 mg, 0.42 mmol, 2 eq.) and 4-tert-butylphenylboronic acid
(45 mg, 0.25 mmol, 1.2 eq.) were suspended in dry dimethoxyethane (8 mL). The crude
product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 9f as a colorless solid. (Rf = 0.22, CH2Cl2 : MeOH= 95:5), mp 164-165 °C, yield 88
mg (79 %). CssHa2N202 (522.7 g/mol). Purity (HPLC): 99 %, tr = 22.9 min. HRMS
(APCI): m/z = calcd. for C3sH4sN202 [MH*] 523.3319, found 523.3335. 'H NMR (CDCla):
0 (ppm) = 1.36 (s, 9H, 2-CHsbutyl, 3-CHabutyl, 4-CH3butyt), 1.62-1.84 (m, 4H, 3-CHzpyran, 5-
CHzpyran), 2.17 (t, J = 5.9 Hz, 2H, 6-CH2), 2.21 (s, 3H, N-CH3), 2.51-2.69 (m, 1H, 4-
CHpyran), 2.72 (t, J = 6.6 Hz, 2H, 7-CH2), 2.84-2.94 (m, 2H, 5-CH2), 3.37 (td, J = 11.5/2.3
Hz, 2H, CH2axia-O-CHzaxia), 3.57 (s, 2H, Ph-CH2-N), 4.04 (dd, J = 10.9/4.1 Hz, 2H,
CHzequat-O-CHzequat), 7.23 (d, J = 7.8, 1H, 4-CH), 7.31 (d, J = 8.4 Hz, 2H, 3-CHpheny, 5-



S14

CHphenyt), 7.41-7.44 (m, 2H, 9-CH, 3-CH), 7.47 (d, J = 8.4 Hz, 2H, 3-CHbutyiphenyl, 5-
CHbutyiphenyt), 7.51-7.54 (m, 3H, 1-CH, 2-CHbutyipheny. 6-CHbutyiphenyt), 7.56 (d, J = 8.5 Hz,
2H, 2-Hphenyl, 6-Hphenyl), 7.62 (s, 1H, N-H). 13C NMR (CDCI3): d (ppm) = 28.4 (C-6), 29.6
(C-3pyran, C-5pyran), 30.9 (C-7), 31.8 (C-2bytyl, C-3butyl, C-4buty), 35.1 (C-5), 38.0 (N-CHsa),
57.8 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-2pyran, C-6pyran), 85.5 (C-1byty1),120.5 (C-2pheny,
C-6phenyt), 126.2 (C-2butylphenyl, C-6butylphenyt), 127.0 (C-3butyiphenyl, C-Sbutylphenyt.), 127.4 (C-3),
129.9 (C-3phenyl, C-5phenyl), 130.3 (C-4), 131.2 (C-1), 134.8 (C-9), 135.1 (C-4a), 136.3 (C-
Loutylphenyl.), 137.3 (C-4phenyt), 137.9 (C-1Lpheny)), 138.3 (C-2), 139.5 (C-9a), 141.7 (C-8),
150.8 (C-4butylphenyl.), 168.5 (O=C-NH). FT-IR (neat): v (cm™) = 3352 (N-H), 2966, 2904
(C-Haiy1), 1651 (C=0), 1064, 1022 (C-0).

2-([1,1'-Biphenyl]-4-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4yl)-
aminomethyl]lphenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (99g)
According to general procedure A amide 7 (200 mg, 0.42 mmol), PdClz(dppf) (16 mg,
0.02 mmol, 5 mol%), KOAc (84 mg, 0.84 mmol, 2 eq.) and 1,1'-biphenylboronic acid
(130 mg, 0.64 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (10 mL). The
crude product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from
acetonitrile to give 99 as a colorless solid. Rt = 0.15 (CH2Cl2 : MeOH= 95:5), mp 203 °C,
yield 205 mg (90 %). Cs7H3sN202 (542.7 g/mol). Purity (HPLC): >99 %, tr = 25.01 min.
HRMS (APCI): m/z = calcd. for Ca7H3zsN202 [MH*] 543.3006, found 543.3017. H NMR
(CDCls): & (ppm) = 1.62-1.82 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.13-2.18 (m, 2H, 6-CHy>),
2.21 (s, 3H, N-CHa), 2.56-2.69 (s, 1H, 4-CHpyran), 2.74 (t, J = 6.6 Hz, 2H, 7-CH>), 2.85-
3.08 (m, 2H, 5-CH2), 3.37 (td, J = 11.6/2.4 Hz, 2H, CH2axia-O-CHzaxia1), 3.57 (s, 2H, Ph-
CH2-N), 4.04 (dd, J = 10.6/4.1 Hz, 2H, CHzequat-O-CHzequat), 7.27 (d, J = 8.1 Hz, 1H, 4-
CH), 7.31 (d, J = 8.4 Hz, 2H, 3-CHphenyl, 5-CHphenyt), 7.34-7.39 (m, 1H, 4"-CHbiphenyl),
7.43-7.49 (m, 3H, 9-CH, 3-CHphenyl, 5-CHphenyt.), 7.51 (dd, J = 7.8/2.0 Hz, 1H, 3-CH),
7.53-7.61 (m, 3H, 1-CH, 2-CHbiphenyl. 6-CHbiphenyl), 7.62-7.65 (m, 3H, 2-Hphenyl, 6-Hphenyl,
N-H), 7.65-7.69 (m, 4H, 2", 3", 5", 6"-CHbiphenyt). 13C NMR (CDCls): & (ppm) = 28.4 (C-6),
29.6 (C-3pyran, C-5pyran), 30.9 (C-7), 35.1 (C-5), 38.0 (N-CHs3), 57.8 (Ph-CH2-N), 60.0 (C-
dpyran), 68.2 (C-2pyran, C-6pyran), 120.5 (C-2phenyl, C-6phenyt), 127.4 (C-4 phenyt), 127.5 (C-
3 biphenyl, C-5"biphenyl), 127.7 (C-3biphenyl, C-5biphenyl), 127.84 (C-3), 128.0 (C-2 biphenyl, C-
6 bipheny!), 129.3 (C-2biphenyl, C-Bbiphenyl), 129.9 (C-3phenyl, C-5phenyl), 130.5 (C-4), 131.2 (C-
1), 134.7 (C-9), 135.2 (C-4a), 137.3 (C-4phenyt), 137.9 (C-1pheny)), 138.6 (C-2), 139.2 (C-
9a), 139.8 (C-4biphenyt), 140.6 (C-1'vipheny), 141.1 (C-1biphenyt), 142.1 (C-8), 168.3 (O=C-
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NH). FT-IR (neat): 7 (cmt) = 3344 (N-H), 2970, 2940 (C-Haky)), 1647 (C=0), 1138, 1056
(C-0).

N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-2-(naphtalen-2-
y)-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9h)

According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (8 mg,
0.01 mmol, 5 mol%), KOAc (40 mg, 0.42 mmol, 2 eq.) and 2-naphthylboronic acid (40
mg, 0.23 mmol, 1.1 eq.) were suspended in dry dimethoxyethane (5 mL). ). The crude
product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 9h as a colorless solid. Rf = 0.19, CH2Cl2 : MeOH= 95:5), mp 172-174 °C, yield 84
mg (77 %). CssHzeN202 (516.6 g/mol). Purity (HPLC): 96 %, tr = 21.57 min. HRMS
(APCI): m/z = calcd. for C3sH3z7N202 [MH*] 517.2850, found 517.2880. 'H NMR (CDCla):
0 (ppm) = 1.63-1.88 (m, 4H, 3-CH2pyran, 5-CHzpyran), 2.15-2.20 (m, 2H, 6-CH2), 2.21 (s,
3H, N-CHs), 2.64 (tt, J = 11.1/4.1 Hz, 1H, 4-CHpyran)), 2.75 (t, J = 6.6 Hz, 2H, 7-CH2),
2.87-2.97 (m, 2H, 5-CH2), 3.37 (td, J = 11.6/2.4 Hz, 2H, CHzaxia-O-CH2axia), 3.57 (s, 2H,
Ph-CH2-N), 4.04 (dd, J = 10.8/4.3 Hz, 2H, CHzequat-O-CH2zequat), 7.28-7.37 (m, 3H, 4-CH,
3-CHphenyl, 5-CHphenyl), 7.45-7.54 (m, 3H, 9-CH, 6,7-CHnaphthy), 7.55-7.61 (m, 3H, 3-CH,
2-CHphenyl, 6-CHphenyl), 7.63 (s, 1H, N-H), 7.68 (d, J = 2.0 Hz, 1H, 1-CH,), 7.74 (dd, J =
8.5/1.9 Hz, 1H, 3-CHnaphty1), 7.82-7.98 (m, 3H, 1-CHnaphthyl, 5,8-CHnapnthyr), 8.04 (d, J = 1.8
Hz, 1H, 4-CHnaphthy)). 13C NMR (CDClz): & (ppm) = 28.4 (C-6), 29.6 (C-3pyran, C-5pyran),
30.9 (C-7), 35.1 (C-5), 38.0 (N-CHs), 57.7 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-2pyran, C-
6pyran), 120.5 (C-2phenyt, C-6phenyt), 125.8 (C-3naphthy), 126.0 (C-4naphthyt), 126.4 (C-7naphthyl),
126.8 (C-3), 127.8 (C-lnaphthyt), 128.1 (C-5naphthyt), 128.6 (C-8naphthyt), 128.9 (C-Bnaphthyi),
129.9 (C-3phenyl, C-5pheny), 130.5 (C-4), 131.6 (C-1), 133.1 (C-4anapnthyl), 134.1 (C-
8anaphtyt), 134.7 (C-9), 135.3 (C-4a), 136.4 (C-2naphtyl), 137.3 (C-4phenyl), 138.2 (C-Lphenyl),
138.6 (C-2), 139.6 (C-9a), 142.1 (C-8), 168.5 (O=C-NH). FT-IR (neat): 7 (cm) = 3298
(N-H), 2970, 2940 (C-Haiy), 1645 (C=0), 1099, 1010 (C-O).

2-(2-Fluoropyridin-3-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9j)
According to general procedure A amide 7 (150 mg, 0.32 mmol), PdClz(dppf) (12 mg,
0.016 mmol, 5 mol%), KOAc (40 mg, 0.64 mmol, 2 eq.) and 2-fluoropyridine-3-ylboronic
acid (68 mg, 0.48 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (8 mL). The
crude product was purified by fc (CH2Cl2: EtOAC + 5 % MeOH = 2:1) and recrystallized
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from acetonitrile to give 9j as a pale yellow solid. Rt = 0.17 (CH2Cl2 : MeOH= 95:5), mp
154-156 °C, yield 59 mg (60 %). CzoHs2 FN3O2 (485.6 g/mol). Purity (HPLC): 98 %, tr =
18.35 min. HRMS (APCI): m/z = calcd. for CsoHs3sFN3O2 [MH*] 486.2551, found
486.2524. 'H NMR (CDCl3): & (ppm) = 1.63-1.85 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.12-
2.20 (m, 2H, 6-CH>), 2.24 (s, 3H, N-CH3s), 2.64-2.81 (m, 3H, 4-CHpyran, 7-CH2), 2.84-2.96
(m, 2H, 5-CH2), 3.37 (td, J = 11.7/2.2 Hz, 2H, CH2axia-O-CH2axial), 3.61 (s, 2H, Ph-CH2-
N), 4.04 (dd, J = 11.2/4.4 Hz, 2H, CHzequa-O-CHzequat), 7.26 (m, 1H, 4-CH), 7.27-7.32
(m, 2H, 9-CH, 5-CHpyridine), 7.34 (d, J = 7.9 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.43 (d, J =
7.8 Hz, 1H, 3-CH), 7.50 (s, 1H, 1-CH), 7.57 (d, J = 8.4 Hz, 2H, 2-Hphenyl, 6-Hpheny1), 7.69
(s, 1H, N-H), 7.87 (ddd, J = 9.7/7.4/2.0 Hz, 1H, 4-CHpyridine), 8.20 (d, J = 4.6 Hz, 1H, 6-
CHopyridine). 13C NMR (CDCI3): d (ppm) = 28.3 (C-6), 29.5 (C-3pyran, C-5pyran), 30.9 (C-7),
35.2 (C-5), 37.8 (N-CHs), 57.7 (Ph-CH2-N), 60.0 (C-4pyran), 68.0 (C-2pyran, C-6pyran), 120.5
(C-2phenyt, C-6phenyt), 122.3 (d, J = 4.3 Hz, C-3pyridine), 123.5 (C-3), 129.1 (d, J = 2.6 Hz, C-
Spyridine), 130.1 (C-3phenyl, C-5phenyt), 130.4 (C-4), 132.4 (C-2), 132.7 (C-4phenyr), 132.8 (C-
1), 134.1 (C-9), 135.3 (C-4a), 139.0 (C-1phenyl), 140.9 (C-9a), 140.9 (d, J = 10.7 Hz, C-
Apyridine), 143.3 (C-8), 146.8 (d, J = 14.6 Hz, C-6pyridine), 162.1 (d, J = 238.1 Hz, C-2pyridine),
168.4 (O=C-NH). FT-IR (neat): v (cm™) = 3294 (N-H), 2943, 2924 (C-Haky), 1647
(C=0), 1141, 1010 (C-0), 759, 725 (out of plane).

2-(6-Isopropoxypyridin-3-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9k)
According to general procedure A amide 7 (172 mg, 0.37 mmol), PdClz(dppf) (15 mg,
0.02 mmol, 5 mol%), KOAc (73 mg, 0.74 mmol, 2 eq.) and 6-isopropoxypyridine-3-
ylboronic acid (100 mg, 0.55 mmol, 1.5 eq.) were suspended in dry dimethoxyethane
(10 mL). The crude product was purified by fc (CH2Cl2: EtOAC + 5 % MeOH = 2:1) and
recrystallized from acetonitrile to give 9k as a colorless solid. Rf = 0.06 (CH2Cl2: EtOAC
+ 5 % MeOH = 2:1), mp 173-175 °C, yield 132 mg (67 %). C33H39N303 (525.7 g/mol).
Purity (HPLC): 99 %, tr = 19.75 min. HRMS (APCI): m/z = calcd. for C3zH4oN303 [MH"]
526.3064, found 526.3077. *H NMR (CDCls): & (ppm) = 1.38 (d, 6.2 Hz, 6H, CH(CH3)z2),
1.52-1.87 (m, 4H, 3-CHzpyran, 5-CH2pyran), 2.07-2.20 (m, 2H, 6-CH2), 2.21 (s, 3H, N-CHs3),
2.58-2.69 (m, 1H, 4-CHpyran), 2.72 (t, J = 6.6 Hz, 2H, 7-CH2), 2.81-2.98 (m, 2H, 5-CH>),
3.37 (td, J = 11.6/2.3 Hz, 2H, CH2zaxia-O-CH2axial), 3.57 (s, 2H, Ph-CH2-N), 4.04 (dd, J =
11.5/4.3 Hz, 2H, CHzequat-O-CH2equat), 5.34 (sept., J = 6.2 Hz, 1H, CH(CHs3)2), 6.75 (d, J
= 8.6 Hz, 1H, 5-CHpyridine), 7.24 (d, J = 8.1 Hz, 1H, 4-CH), 7.31 (d, J = 8.2 Hz, 2H, 3-
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CHophenyl, 5-CHphenyt), 7.37 (dd, J = 7.9/1.8 Hz, 1H, 3-CH), 7.40 (s, 1H, 9-CH), 7.44 (s, 1H,
1-CH), 7.56 (d, J = 8.4 Hz, 2H, 2-Hphenyl, 6-Hphenyl), 7.64 (s, 1H, N-H), 7.75 (dd, J =
8.6/2.6 Hz, 1H, 4-CHypyridine), 8.35 (d, J = 2.6 Hz, 1H, 2-CHpyridine). 13C NMR (CDCIl3): &
(ppm) = 22.6 (CH(CHs3)z2), 28.5 (C-6), 29.7 (C-3pyran, C-5pyran), 30.9 (C-7), 35.0 (C-5), 37.9
(N-CHg), 57.7 (Ph-CH2-N), 60.0 (C-4pyran), 68.2 (C-2pyran, C-6pyran), 68.6 (CH(CHs)2),
111.9 (C-5pyridine), 120.5 (C-2phenyl, C-6phenyt), 126.9 (C-3), 129.3 (C-2), 129.9 (C-3phenyl,
C-5pheny), 130.5 (C-4), 130.7 (C-1), 134.5 (C-9), 135.4 (C-4a), 136.6 (C-4pheny), 137.2
(C-4pyridine), 137.7 (C-9a, C-3pyridine), 138.7 (C-Llphenyt), 141.9 (C-8), 145.3 (C-2pyridine),
163.4 (C-6pyridine), 168.3 (O=C-NH). FT-IR (neat): ¥ (cm™) = 3321 (N-H), 2924, 2835 (C-
Haiky1), 1643 (C=0), 1114, 1049 (C-0), 709, 686 (out of plane bending).

2-(4-Fluorophenyl)-N-{[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9)
According to general procedure A amide 7 (57 mg, 0.12 mmol), PdClz(dppf) (10 mg,
0.01 mmol, 10 mol%), NaOCHs (14 mg, 0.24 mmol, 2 eq.) and 4-fluorophenylboronic
acid (19 mg, 0.13 mmol, 1.1 eq.) were suspended in dry dimethoxyethane (5 mL). The
crude product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from
acetonitrile to give 9l as a colorless solid. Rt = 0.25 (CH2Cl2 : MeOH = 95:5), mp 192 °C,
yield 38 mg (65 %). CsiH3s3 FN202 (484.6 g/mol). Purity (HPLC): 97 %, tr = 20.78 min.
HRMS (APCI): m/z = calcd. for Ca1H34FN202 [MH*] 485.2599, found 485.2598. 1H NMR
(CDCls): & (ppm) = 1.59-1.84 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.10-2.22 (m, 2H, 6-CH>),
2.24 (s, 3H, N-CHa), 2.64-2.77 (m, 3H, 4-CHpyran,7-CH2), 2.82-2.95 (m, 2H, 5-CH), 3.37
(td, J = 11.7/2.1 Hz, 2H, CHzaxia-O-CHzaxia), 3.61 (S, 2H, Ph-CH2-N), 4.04 (dd, J =
11.0/3.9 Hz, 2H, CHzequat-O-CHzequat), 7.09 (m, 2H, 3-CHFr-phen, 5-CHF-phen), 7.24 (d, J =
7.8 Hz, 1H, 4-CH), 7.34 (d, J = 8.1 Hz, 2H, 3-CHphenyl, 5-CHpheny1), 7.40 (dd, J = 7.8/2.0
Hz, 1H, 3-CH), 7.42 (s, 1H, 9-CH), 7.48 (d, J = 1.8 Hz, 1H, 1-CH,) 7.51-7.55 (m, 2H, 2-
CHer-phen, 6-CHF-phen), 7.57 (d, J = 8.4 Hz, 2H, 2-CHphenyi, 6-CHphenyl), 7.64 (s, 1H, N-H).
13C NMR (CDClz): d (ppm) = 27.7 (C-6), 28.9 (C-3pyran, C-5pyran), 30.3 (C-7), 34.4 (C-5),
37.2 (N-CHs), 57.1 (Ph-CH2-N), 59.4 (C-4pyran), 67.4 (C-2pyran, C-6pyran), 115.5 (d, J =
21.5 Hz, C-3r-phen, C-5F-phen), 119.8 (C-2phenyl, C-6phenyl), 126.7 (C-3), 128.3 (d, J = 8.0
Hz, C-2F-phen, C-6F-phen), 129.4 (C-3phenyl, C-5phenyt), 129.8 (C-4), 130.5 (C-1), 134.0 (C-
9a), 134.6 (C-4phenyt), 135.5 (C-9), 135.9 (C-4a), 136.3 (d, J = 3.1 Hz, C-1F-phen), 137.9
(C-2), 138.1 (C-1phenyl), 141.3 (C-8), 162.3 (d, J = 248.6 Hz, C-4F-phen), 167.7 (O=C-NH).
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FT-IR (neat): 7 (cm™) = 3298 (N-H), 2939, 2924 (C-Haky)), 1647 (C=0), 1141, 1010 (C-
0).

2-(4-Fluoro-3-methylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9m)
According to general procedure A amide 7 (65 mg, 0.14 mmol), PdClz(dppf) (12 mg,
0.01 mmol, 10 mol%), K2CO3z (59 mg, 0.42 mmol, 3 eq.) and 4-fluoro-3-
methylphenylboronic acid (24 mg, 0.15 mmol, 1.1 eq.) were suspended in dry
dimethoxyethane (5 mL). The crude product was purified by fc (EtOAc : MeOH = 95:5)
and recrystallized from acetonitrile to give 9m as a colorless solid. Rt = 0.33, CH2Cl2 :
MeOH = 95:5), mp 161-162 °C (dec.) yield 48 mg (70 %). C32H3sFN202 (498.6 g/mol).
Purity (HPLC): 98 %, tr = 21.48 min. HRMS (APCI): m/z = calcd. for C32H3sFN202 [MH"]
499.2755, found 499.2773. 'H NMR (CDCl3): & (ppm) = 1.61-1.90 (m, 4H, 3-CHzpyran, 5-
CHzpyran), 2.10-2.22 (m, 2H, 6-CH2), 2.28 (s, 3H, N-CH3), 2.34 (s, 3H, CHsrphen.), 2.72 (t,
J =6.2 Hz, 2H, 7-CH2), 2.74-2.81 (m, 1H, 4-CHpyran), 2.84-2.93 (m, 2H, 5-CH2), 3.37 (td,
J =11.7/2.0 Hz, 2H, CH2axia-O-CH2axial), 3.67 (s, 2H, Ph-CH2-N), 4.05 (dd, J = 11.2/3.9
Hz, 2H, CHzequat-O-CHzequat), 7.06 (M, 5-CHF-phen), 7.23 (d, J = 7.7 Hz, 1H, 4-CH), 7.30-
7.37 (m, 2H, 2-CHf-phen, 3-CH), 7.36 (d, J = 8.6 Hz, 2H, 3-CHphenyi, 5-CHpheny), 7.40 (M,
1H, 6-CHe-phen), 7.42 (s, 1H, 9-CH), 7.48 (d, J = 1.8 Hz, 1H, 1-CH), 7.58 (d, J = 8.4 Hz,
2H, 2-CHphenyl, 6-CHphenyt), 7.66 (s, 1H, N-H). 13C NMR (CDCls3): d (ppm) = 14.56 (d, J =
3.2 Hz, CHsF-phen), 27.7 (C-6), 28.3 (C-3pyran, C-5pyran), 30.3 (C-7), 34.4 (C-5), 36.5 (N-
CHs), 56.7 (Ph-CH2-N), 59.8 (C-4pyran), 67.1 (C-2pyran, C-6pyran), 115.1 (d, J = 21.5 Hz, C-
5f-phen), 120.0 (C-2phenyl, C-6phenyt), 125.5 (d, J = 8.2 Hz, C-6F-phen), 126.7 (C-3), 129.8 (C-
4),129.8 (d, J = 5.2 Hz, C-2F-phen),130.0 (C-3phenyi, C-5phenyt), 130.5 (C-1), 134.4 (d, J =
18.8 Hz, C-3F-phen), 134.0 (C-9a), 134.6 (C-4pheny), 135.9 (C-9), 136.0 (d, J = 3.7 Hz, C-
1F-phen.), 136.3 (C-4a), 137.7 (C-2), 138.3 (C-1phenyl), 141.2 (C-8), 160.9 (d, J = 245.2 Hz,
C-4F-phen), 167.8 (O=C-NH). FT-IR (neat): 7 (cm™) = 3286 (N-H), 2924, 2843 (C-Hay),
1651 (C=0), 1138, 1006 (C-0).

2-(4-Hydroxy-3-methylphenyl)-N-{4-[N-methyl|-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (90)
According to general procedure A amide 7 (162 mg, 0.34 mmol), PdClz(dppf) (14 mg,
0.017 mmol, 5 mol%), NaOCHs (38 mg, 0.68 mmol, 2 eq.) and 4-hydroxy-3-
methylphenylboronic acid (90 mg, 0.38 mmol, 1.1 eq.) were suspended in dry
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dimethoxyethane (7 mL). The crude product was purified by fc (EtOAc : MeOH = 95:5)
and recrystallized from acetonitrile to give 90 as a colorless solid. Rt = 0.11 (CH2Cl2 :
EtOAc + 5 % MeOH= 2:1), mp 192 °C, yield 128 mg (76 %).

C32H36N203 (496.6 g/mol). Purity (HPLC): 96 %, tr = 19.32 min. HRMS (APCI): m/z
calcd. for Cz2H37N203 [MH*] 497.2799, found 497.2778. *H NMR (CDCI3): d (ppm)
1.55-1.73 (m, 4H, 3-CH2zpyran, 5-CHzpyran), 2.03-2.12 (m, 2H, 6-CH2), 2.14 (s, 3H,
CHashydroxyphen.), 2.25 (S, 3H, N-CH3), 2.51-2.62 (m, 1H, 4-CHpyran,), 2.65 (t, J = 6.5 Hz, 2H,
7-CHy), 2.76-2.86 (m, 2H, 5-CH2), 3.37 (td, J = 11.6/2.4 Hz, 2H, CH2zaxia-O-CH2axial), 3.50
(s, 2H, Ph-CH2-N), 3.97 (dd, J = 10.9/4.3 Hz, 2H, CH2equat-O-CHzequat), 6.76 (d, J = 8.2
Hz, 1H, 5-CHhydroxyphen), 7.13 (d, J = 7.9 Hz, 1H, 4-CH), 7.22 (d, J = 2.2 Hz, 1H, 2-
CHhydroxyphen), 7.24 (d, J = 8.3 Hz, 2H, 3-CHphenyl, 5-CHphenyt), 7.29 (m, 1H, 6-
CHhydroxyphen), 7.30-7.36 (m, 2H, 9-CH, 3-CH ), 7.40 (d, J = 2.0 Hz, 1H, 1-CH), 7.49 (d, J
= 8.4 Hz, 2H, 2-CHphenyl, 6-CHphenyl), 7.56 (s, 1H, N-H). 13C NMR (DMSO-ds): & (ppm) =
16.2 (CHsHo-phen), 27.5 (C-6), 28.9 (C-3pyran, C-5pyran), 30.2 (C-7), 34.0 (C-5), 37.1 (N-
CHs), 56.7 (Ph-CH2-N), 58.9 (C-4pyran), 66.7 (C-2pyran, C-6pyran), 109.3 (C-5H0-phen), 115.0
(C-6Ho-phen), 119.9 (C-2phenyl, C-6pheny), 124.3 (C-3), 124.7 (C-3Ho-phen), 125.5 (C-2Ho-
phen), 128.7 (C-3phenyl, C-5phenyt), 129.5 (C-4), 129.8 (C-1), 130.2 (C-9a), 131.4, 133.4 (C-
Aphenyt), 134.7 (C-9), 134.9 (C-4a), 137.9 (C-2), 138.1 (C-1Ho-phen), 138.2 (C-Lphenyl),
140.0 (C-8), 155.2 (C-4Ho-phen), 168.3 (O=C-NH). FT-IR (neat): ¥ (cm™*) = 3352 (N-H),
2927, 2846 (C-Haky), 1647 (C=0), 1161, 1083 (C-0), 810, 671 (out of plane bending).

2-[4-(Hydroxymethyl)phenyl]-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
ylaminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9p)
According to general procedure A amide 7 (100 mg, 0.21 mmol), PdClz(dppf) (15 mg,
0.02 mmol, 10 mol%), NaOCHs (23 mg, 042 mmol, 2 eq) and 4-
(hydroxymethyl)phenylboronic acid (35 mg, 0.23 mmol, 1.1 eq.) were suspended in dry
dimethoxyethane (6 mL). The crude product was purified by fc (EtOAc : MeOH = 95:5)
and recrystallized from acetonitrile to give 9p as a colorless solid. Rt = 0.08 (CH2Cl> :
MeOH = 95:5), mp 210 °C (dec.), yield 53 mg (51 %).

C32H36N202 (496.6 g/mol). Purity (HPLC): 96 %, tr = 18.37 min. HRMS (APCI): m/z
calcd. for Cz2Hs37N203 [MH*] 497.2799, found 497.2798. 'H NMR (CDClz): & (ppm)
1.57-1.86 (m, 4H, 3-CHzpyran, 5-CH2pyran), 2.10-2.22 (m, 2H, 6-CH2), 2.23 (s, 3H, N-CHj3),
2.62-2.71 (m, 1H, 4-CHpyran), 2.71-2.77 (m, 2H, 7-CH2), 2.84-2.93 (m, 2H, 5-CH>), 3.37
(td, J = 11.7/4.4 Hz, 2H, CHzaxia-O-CHzaxia), 3.60 (S, 2H, Ph-CH2-N), 4.04 (dd, J =
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11.0/3.9 Hz, 2H, CHzequa-O-CHzequat), 4.75 (s, 2H, CH20H), 7.25 (d, J = 7.8 Hz, 1H, 4-
CH), 7.33 (d, J = 8.0 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.42 (s, 1H, 9-CH), 7.43-7.47 (m,
3H, 3-CH, 3-CHhydroxymethyiphen, 5-CHhydroxymethylphen), 7.53 (d, J = 2.0 Hz, 1H, 1-CH) 7.56
(d, J 7.5 Hz, 2H, 2-CHhydroxymethylphen, 6-CHhnydroxymethyiphen), 7.58 (d, J = 8.1 Hz, 2H, 2-
CHphenyl, 6-CHphenyl), 7.66 (S, 1H, N-H). 13C NMR (CDCls): & (ppm) = 28.1 (C-6), 29.3 (C-
3pyran, C-5pyran), 30.6 (C-7), 34.7 (C-5), 37.7 (N-CH3), 57.4 (Ph-CH2-N), 59.7 (C-4pyran),
65.2 (CH20H), 67.8 (C-2pyran, C-6pyran), 120.2 (C-2phenyl, C-6phenyt), 127.1 (C-3), 127.2 (C-
2hydroxymethylphen, C-Bhydroxymethylphen), 127.6 (C-3hydroxymethylphen, C-Shydroxymethylphen), 129.6 (C-
3phenyl, C-5phenyl), 130.1 (C-4), 130.9 (C-1), 134.4 (C-9a), 134.8 (C-4pheny), 135.8 (C-9),
138.2 (C-2), 138.9 (C-lpheny), 139.9 (C-8), 141.7 (C-4Anydroxymethyiphen), 148.8 (C-
Lhydroxymethyiphen). Signals for quaternary carbon atoms O=C-NH and C-4a are not visible.

2-(5-Formylthiophen-2-yl)-N-{4-[(methyl|-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9v)
According to general procedure A amide 7 (60 mg, 0.13 mmol), PdClz(dppf) (10 mg,
0.01 mmol, 10 mol%), NaOCHs (14 mg, 0.25 mmol, 2 eq.) and 5-formylthiophen-2-
ylboronic acid (50 mg, 0.32 mmol, 1.5 eq.) were suspended in dry dimethoxyethane (5
mL). The crude product was purified by fc (EtOAc : MeOH = 95:5) and recrystallized
from acetonitrile to give 9v as an orange solid. Rt = 0.23 (CH2Cl2 : MeOH= 95:5), mp
168-169 °C, yield 43 mg (86 %). C30H32N203S (500.6 g/mol). Purity (HPLC): 98 %, tr =
19.66 min. HRMS (APCI): m/z = calcd. for CsoH3sN203S [MH*] 501.2206, found
501.2223. 'H NMR (CDCIls): & (ppm) = 1.63-1.85 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.09-
2.22 (m, 2H, 6-CH2), 2.25 (s, 3H, N-CH3), 2.63-2.81(m, 3H, 4-CHpyran, 7-CH2), 2.82-2.95
(m, 2H, 5-CH2), 3.37 (td, J = 11.7/2.2 Hz, 2H, CHz2axia-O-CH2axia)), 3.63 (s, 2H, Ph-CH2-
N), 4.05 (dd, J = 11.6/4.1 Hz, 2H, CH2equat-O-CHzequat), 7.23-7.26 (m, 1H, 4-CH), 7.26 (s,
1H, 9-CH), 7.36 (d, J = 7.4 Hz, 2H, 3-CHpnenyi., 5-CHpneny), 7.39 (d, J = 4.1 Hz, 1H, 4-
CHbthioph), 7.52 (dd, J = 7.8/2.0 Hz, 1H, 3-CH), 7.58 (d, J = 8.6 Hz, 2H, 2-Hphenyl, 6-Hpheny),
7.61 (d, J = 1.9 Hz, 1H, 1-CH), 7.67 (s, 1H, N-H), 7.74 (d, J = 3.9 Hz, 1H, 3-CHthioph),
9.89 (s, 1H, CHO). *C NMR (CDClIz): d (ppm) = 28.3 (C-6), 29.2 (C-3pyran, C-5pyran), 30.9
(C-7), 35.2 (C-5), 37.5 (N-CHs), 57.5 (Ph-CH2-N), 60.1 (C-4pyran), 67.9 (C-2pyran, C-6pyran),
120.6 (C-2phenyi, C-6phenyl), 126.6 (C-3), 130.3 (C-3phenyi, C-5phenyt), 130.3 (C-4), 130.7 (C-
3thioph.), 131.6 (C-1), 133.8 (C-9), 135.4 (C-4a), 138.0 (C-4thioph., C-4phenyt), 139.4 (C-
Lphenyl), 138.0 (C-2), 139.4 (C-9a), 142.7 (C-8), 144.4 (C-2thioph), 154.1 (C-5thioph), 168.3
(O=C-NH), 183.2 (HC=0). FT-IR (neat): v (cm') = 3290 (N-H), 2924, 2843 (C-Haiyi),
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2789 (H-CO), 1647 (HC=0), 1593 (C=Cary), 1141, 1010 (C-O), 767, 667 out of plane
bending.

2-(4-Methylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]-
phenyl}-7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14a)
N-(4-Aminophenyl)-N-methyltetrahydro-2H-pyran-4-amin (78 mg, 0.35 mmol, 1 eq.) was
added to a vigorously stirred mixture of acid 13a%°(100 mg, 0.35 mmol), triethylamine
(71 mg, 0.70 mmol, 2 eq.) and HATU™ (150 mg, 0.38 mmol. 1.1 eq.) in THF (5 mL).
The mixture was stirred overnight at rt. The mixture was concentrated in vacuo and the
residue was purified by fc (EtOAc : CH2Cl2 = 1:2 + 5% MeOH) and recrystallized from
acetonitrile to give 14a as a yellow solid. Rf = 0.13 (MeOH : CH2Clz = 5:95), mp 201 °C,
yield 136 mg (80 %). C3oH34N202S (486.6 g/mol). Purity (HPLC): 95 %, tr = 22.85 min.
HRMS (APCI): m/z = calcd. for C30H3sN202S [MH*] 487.2414, found 487.2381. 'H NMR
(CDCls): d (ppm) = 1.55-1.83 (m, 4H, 3-CHzpyran, 5-CH2pyran), 2.13 (quint, J = 5.1 Hz, 2H,
7-CH2), 2.21 (s, 3H, N-CHs), 2.36 (s, 3H, CHatay), 2.64 (tt, J = 10.9/3.5 Hz, 1H, 4-Hpyran),
2.84 (t, J =5.8 Hz, 2H, 6-CH2), 3.11 (t, J = 5.6 Hz, 2H, 8-CH2), 3.37 (td, J = 11.6/2.3 Hz,
2H, CHzaxial-O-CH2axial), 3.57 (S, 2H, Ph-CH2-N), 4.04 (dd, J = 11.4/4.4 Hz, 2H, CH2equat-
O-CHzequat), 7.07 (s, 1H, 3-CH), 7.14-7.24 (m, 3H, 3-CHuonyi, 5-CHuoly, 4-CH), 7.30 (d, J =
8.2 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.42 (d, J = 8.1 Hz, 2H, 2-CHhuolyi, 6-CHroly), 7.49-7.57
(m, 3H, 2-CHphenyt, 6-CHphenyi, NH). 3C NMR (CDCl3): & (ppm) = 21.6 (CHstoiyi), 24.6 (C-
7), 29.6 (C-3pyran, C-5pyran), 31.1 (C-8, C-6), 37.9 (N-CH3), 57.7 (C-4pyran), 59.9 (Ph-CHa-
N), 68.2 (C-2pyran, C-6pyran), 120.4 (C-2phenyl, C-6pheny), 125.8 (C-2toly1, C-6taly1), 127.1 (C-
3), 127.7 (C-4), 129.9 (C-3phenyl, C-5phenyl), 130.0 (C-3tolyl, C-5taiyt), 131.5 (C-Liony1), 133.8
(C-4phenyt), 136.4 (C-1pheny), 137.7 (C-2), 137.8 (C-3a), 140.8 (C-5), 143.7 (C-8a), 146.3
(C-4toly1), 168.7 (O=C-NH). FT-IR (neat): v (cm™?) = 3309 (N-H), 2839 (C-Hay), 1627
(C=0).

2-(4-Methylphenyl)-N-[2-(tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroisoquinolin-7-
yl]-7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14b)

2-(Tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroisoquinolin-7-amine (82 mg, 0.35 mmol,
1 eq.) was added to a vigorously stirred mixture of acid 13a*° (100 mg, 0.35 mmol),
triethylamine (71 mg, 0.70 mmol, 2 eq.) and HATU™ (150 mg, 0.38 mmol. 1.1 eq.) in
THF (5 mL). The mixture was stirred overnight at rt. The mixture was concentrated in
vacuo and the residue was purified by fc (EtOAc : CH2Cl2 = 1:2 + 5 % MeOH) ) and
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recrystallized from acetonitrile to give 14b as a yellow solid. Rf = 0.34 (MeOH : CH2Cl2 =
5:95), mp 215°C (dec.), yield 120 mg (69 %). C31H34N202S (498.6 g/mol). Purity (HPLC):
95 %, tr = 20.90 min. HRMS (APCI): m/z = calcd. for Csi1H3sN202S [MH*] 499.2414,
found 499.2389. 'H NMR (CDCIz): & (ppm) = 1.69 (dq, J = 12.1/4.2 Hz, 2H, 3-CH2zpyran-
equat, 5-CHzpyran-equat), 1.81-1.90 (m, 2H, 3-CHzpyran-axial, 5-CHzpyran-axial), 2.11 (quint., J = 5.9
Hz, 2H, 7-CHz), 2.36 (s, 3H, CHatwoly), 2.65 (tt, J = 11.1/3.8 Hz, 1H, 4-Hpyran), 2.77-2.90
(m, 6H, 6-CH2, 3-CHoaisoqu, 4-CHaisoqu), 3.09 (t, J = 5.3 Hz, 2H, 8-CH), 3.42 (t, J = 12.1
Hz, 2H, CH2axia-O-CH2axia), 3.77 (S, 2H, 1-CHaisoqu), 4.06 (dd, J = 11.8/4.0 Hz, 2H,
CHzequat-O-CHzequat), 7.05-7.08 (m, 2H, 3-CH, 5-CHisoqu), 7.14-7.24 (m, 3H, 3-CHuoly, 5-
CHiuolyi, 4-CH), 7.21 (dd, J = 8.2/2.2 Hz, 1H, 6-CHisoqu), 7.41 (d, J = 7.7 Hz, 2H, 2-CHioly,
6-CHuonyir), 7.43 (d, J = 2.2 Hz, 1H, 8-CHisoqu), 7.55 (s, 1H, NH). 3C NMR (CDCl3): &
(ppm) = 21.7 (CHatolyl), 24.6 (C-7), 29.4 (C-4isoqu), 30.0 (C-3pyran, C-5pyran), 31.1 (C-8, C-
6), 47.0 (C-3isoqu), 52.5 (C-lisoqu), 60.7 (C-4pyran), 67.9 (C-2pyran, C-6pyran), 118.6 (C-8isoqu.),
118.7 (C-6isoqu), 125.8 (C-2toly1, C-6t0ly1), 127.1 (C-3), 127.6 (C-4), 129.6 (C-5isoqu), 130.0
(C-3tolyl, C-5t01y1), 131.0 (C-Lioiyt), 131.5 (C-4aisoqu), 133.9 (C-8aisoqu), 136.2 (C-4tolyi), 136.2
(C-2), 136.4 (C-5), 137.8 (C-3a), 140.5 (C-7isoqu), 143.7 (C-8a), 168.7 (O=C-NH). FT-IR
(neat): v (cm™) = 3290 (N-H), 2943 (C-Haiy!), 1627 (C=0).

N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-2-(3-
methylphenyl)-7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14d)
N-(4-Aminophenyl)-N-methyltetrahydro-2H-pyran-4-amin (78 mg, 0.35 mmol, 1 eq.) was
added to a vigorously stirred mixture of acid 13b*°(100 mg, 0.35 mmol), triethylamine
(71 mg, 0.70 mmol, 2 eq.) and HATU™ (150 mg, 0.38 mmol. 1.1 eq.) in THF (5 mL).
The mixture was stirred overnight at rt. The mixture was concentrated in vacuo and the
residue was purified by fc (EtOAc : CH2Cl2 = 1:2 + 5% MeOH) and recrystallized from
acetonitrile to give 14d as a yellow solid. Rt = 0.17 (EtOAc : CH2Cl2 + 5 % MeOH = 1:2),
mp 189 °C, yield 128 mg (74 %). C3oH34N202S (486.6 g/mol). Purity (HPLC): 97 %, tr =
20.94 min. HRMS (APCI): m/z = calcd. for CszoH3sN202S [MH*] 487.2414, found
487.2395. 'H NMR (CDCIs): d (ppm) = 1.60-1.82 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.14
(quint, J = 6.2 Hz, 2H, 7-CH2), 2.21 (s, 3H, N-CHzs), 2.38 (s, 3H, CHastly), 2.64 (tt, J =
11.2/4.0 Hz, 1H, 4-Hpyran), 2.84 (t, J = 5.5 Hz, 2H, 6-CH2), 3.13 (t, J = 5.7 Hz, 2H, 8-
CHz), 3.37 (td, J = 11.5/2.3 Hz, 2H, CHzaxia-O-CH2axial), 3.57 (s, 2H, Ph-CH2-N), 4.04
(dd, J = 11.2/3.4 Hz, 2H, CHzequat-O-CH2equat), 7.10 (d, J = 7.5 Hz, 1H, 4-CHuoly), 7.11 (S,
1H, 3-CH), 7.20 (s, 1H, 4-CH), 7.27-7.28 (m, 1H, 5-CHtoii), 7.30 (d, J = 8.3 Hz, 2H, 3-
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CHophenyl, 5-CHphenyl), 7.34 (m, 2H, 2-CHuwolyl, 6-CHionyt), 7.48-7.57 (m, 3H, 2-CHpheny, 6-
CHphenyt, NH). 13C NMR (CDCIlz): & (ppm) = 21.7 (CHstoiy), 24.4 (C-7), 29.4 (C-3pyran, C-
S5pyran), 30.9 (C-8, C-6), 37.7 (N-CHzs), 57.5 (C-4pyran), 59.7 (Ph-CH2-N), 67.9 (C-2pyran, C-
Bpyran), 120.1 (C-2phenyl, C-Bphenyl), 122.8 (C-2toyi), 126.4 (C-6talyl), 127.3 (C-3), 127.4 (C-
4), 127.8 (C-1pheny)), 128.5 (C-4ioy), 129.0 (C-5tolyl), 129.6 (C-3phenyi, C-5phenyl), 133.6 (C-
3toyl), 133.9 (C-liwly), 136.2 (C-2), 140.5 (C-3a), 144.7 (C-8a), 147.9 (C-5), 168.5 (O=C-
NH). A signal for the carbon atom C-4pheny is not visible. FT-IR (neat): v (cm) = 3305
(N-H), 2939, 2862 (C-Haiy), 1643 (C=0), 1053, 1010 (C-O).

2-(4-Butylphenyl)-N-[4-(piperidin-1-yImethyl)phenyl]-7,8-dihydro-6H-
[7]annuleno[b]thiophene-5-carboxamide (149)

1-(4-Aminobenzyl)piperidine dihydrochloride (79 mg, 0.30 mmol, 1 eq.) was added to a
vigorously stirred mixture of acid 13¢#° (100 mg, 0.30 mmol), triethylamine (61 mg, 0.60
mmol, 2 eq.) and HATU™ (130 mg, 0.33 mmol. 1.1 eq.) in acetonitrile (5 mL). The
mixture was stirred overnight at rt. The mixture was stirred overnight at rt during which a
precipitate was formed. The solid was filtered off, washed with acetonitrile and
recrystallized from acetonitrile to give 14g as a colorless solid. Rf = 0.11 (CH2Cl2 : MeOH
= 95:5), mp 185-188 °C, yield 132 mg (88 %). C32H3sN20S (498.7 g/mol). Purity (HPLC):
>97 %, tr = 23.67 min. HRMS (APCI): m/z = calcd. for C32H3sN20S [MH*] 499.2778,
found 499.2803. *H NMR (CDCIs): d (ppm) = 0.94 (t, J = 7.4 Hz, 3H, 4-CH3n-buty), 1.29-
1.47 (m, 4H, 3-CHazn-butyi, 4-CHzpiperidin), 1.50-1.71 (m, 6H, 3-CHzpiperidin, 5-CHzpiperidin, 2-
CHan-butyt), 2.13 (quint, J = 5.4 Hz, 2H, 7-CHz), 2.36 (m, 4H, 2-CH2piperidin, 6-CHzpiperidin),
2.61 (t, J = 7.7 Hz, 2H, 1-CHan-butyl), 2.84 (t, J = 5.7 Hz, 2H, 6-CHz), 3.11 (t, J = 5.7 Hz,
2H, 8-CH2), 3.45 (s, 2H, Ph-CH2-N), 7.07 (s, 1H, 3-CH), 7.15-7.20 (m, 3H, 4-CH, 3-
CHbutylphen, 5-CHbutyiphen), 7.29 (d, J = 8.5 Hz, 2H, 3-CHphenyl, 5-CHphenyl), 7.43 (d, J = 8.2
Hz, 2H, 2-CHobutylphen, 6-CHbutyiphen), 7.52 (d, J = 8.5 Hz, 2H, 2-CHphenyl, 6-CHphenyl), 7.54
(s, 1H, NH). 13C NMR (CDCI3z): & (ppm) = 14.1 (C-4butyl), 22.5 (C-4piperidin), 24.3 (C-3butyl),
24.5 (C-7), 26.1 (C-3piperidin, C-5piperidin), 30.8 (C-8, C-6), 33.7 (C-2butyt), 35.5 (C-loutyl),
54.5 (C-2piperidin, C-6piperidin), 63.5 (Ph-CH2-N), 119.9 (C-2phenyi, C-6phenyt), 125.5 (C-
3butylphen, C-5butyiphen), 126.8 (C-2butyiphen, C-6butyiphen), 127.4 (C-3), 129.1 (C-4), 130.0 (C-
3phenyl, C-5phenyl), 131.3 (C-lbutyiphen), 133.5 (C-4dphenyl), 134.7 (C-Llpheny), 136.1 (C-2),
137.0 (C-3a), 140.5 (C-5), 142.6 (C-8a), 143.4 (C-4vutyiphen), 168.4 (O=C-NH). FT-IR
(neat): v (cm) = 3325 (N-H), 2931 (C-Hakyl), 1643 (C=0), 1041, 1018 (C-O).
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2-(4-tert-Butylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yhaminomethyl]phenyl}-7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide
(14h)

N-(4-Aminophenyl)-N-methyltetrahydro-2H-pyran-4-amin (66 mg, 0.30 mmol, 1 eq.) was
added to a vigorously stirred mixture of acid 13d*°(100 mg, 0.30 mmol), triethylamine
(61 mg, 0.60 mmol, 2 eq.) and HATU™ (128 mg, 0.33 mmol. 1.1 eq.) in THF (5 mL).
The mixture was stirred overnight at rt. The mixture was concentrated in vacuo and the
residue was purified by fc (EtOAc : MeOH = 95:5) and recrystallized from acetonitrile to
give 14h as pale yellow solid. Rt = 0.28 (MeOH : CH2Cl2 = 5:95), mp 209 °C, yield 123
mg (77 %). CzsHaoN202S (528.7 g/mol). Purity (HPLC): 95 %, tr = 22.66 min. HRMS
(APCI): m/z = calcd. for CssHaiN202S [MH*] 529.2883, found 529.2927. 'H NMR
(CDCl3): & (ppm) = 1.34 (s, 9H, C(CHBa)3), 1.55-1.81 (m, 4H, 3-CHzpyran, 5-CHzpyran), 2.13
(quint., J = 5.3 Hz, 2H, 7-CH2), 2.20 (s, 3H, N-CHzs), 2.64 (tt, J = 11.2/4.1 Hz, 1H, 4-
Hpyran), 2.83 (t, J = 5.7 Hz, 2H, 6-CH2), 3.11 (t, J = 5.7 Hz, 2H, 8-CH2), 3.37 (id, J =
11.6/2.3 Hz, 2H, CHzaxia-O-CH2axial), 3.56 (s, 2H, Ph-CH2-N), 4.04 (dd, J = 11.3/4.9 Hz,
2H, CHaequat-O-CH2equat), 7.07 (s, 1H, 3-CH), 7.19 (s, 1H, 4-CH), 7.30 (d, J = 8.6 Hz, 2H,
3-CHphenyl, 5-CHphenyt), 7.39 (d, J = 8.3 Hz, 2H, 3-CHbutyiphen, 5-CHbutylphen), 7.46 (d, J =
8.4 Hz, 2H, 2-CHbutyiphen, 6-CHbutyiphen), 7.53 (d, J = 8.5 Hz, 2H, 2-CHphenyl, 6-CHphenyi),
7.59 (s, 1H, NH). 13C NMR (CDCIz): & (ppm) = 24.6 (C-7), 29.7 (C-3pyran, C-5pyran), 31.1
(C-8), 31.1 (C-6), 31.7 (C(CHs)3), 35.0 (C(CHs)3), 38.0 (N-CHs), 57.8 (C-4pyran), 60.0 (Ph-
CH2-N), 68.2 (C-2pyran, C-6pyran), 120.4 (C-2phenyl, C-6phenyl), 125.7 (C-3butyiphen, C-
Sbutyiphen), 126.3 (C-2butyiphen, C-6butyiphen) 127.2 (C-3), 127.7 (C-4), 129.9 (C-3pheny, C-
Sphenyl), 131.5 (C-Lbutyiphen), 133.9 (C-4phenyt), 136.2 (C-1phenyt), 136.4 (C-2), 137.4 (C-3a),
140.7 (C-5), 143.8 (C-8a), 151.1 (C-4butyiphen), 168.8 (O=C-NH). FT-IR (neat): ¥ (cm?) =
3251 (N-H), 2966 (C-Haiy), 1651 (C=0), 1597 (C=C), 1053, 1014 (C-O).

3. Experimental Pharmacology

o receptor assays

Materials

The guinea pig brains and rat liver for the o1 and o2 receptor binding assays were
commercially available (Harlan-Winkelmann, Borchen, Germany). Centrifuges: Cooling
centrifuge model Rotina 35R (Hettich, Tuttlingen, Germany) and High-speed cooling
centrifuge model Sorvall RC-5C plus (Thermo Fisher Scientific, Langenselbold,

Germany). Multiplates: standard 96-well multiplates (Diagonal, Muenster, Germany).
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Shaker: self-made device with adjustable temperature and tumbling speed (scientific
workshop of the institute). Vortexer. Vortex Genie 2 (Thermo Fisher Scientific,
Langenselbold, Germany). Harvester: MicroBeta FilterMate-96 Harvester. Filter: Printed
Filtermat Typ A and B. Scintillator: Meltilex (Typ A or B) solid state scintillator.
Scintillation analyzer: MicroBeta Trilux (all Perkin Elmer LAS, Rodgau-Jugesheim,
Germany). Chemicals and reagents were purchased from different commercial sources

and of analytical grade.

Preparation of membrane homogenates from guinea pig brain

5 guinea pig brains were homogenized with the potter (500-800 rpm, 10 up-and-down
strokes) in 6 volumes of cold 0.32 M sucrose. The suspension was centrifuged at 1200 x
g for 10 min at 4 °C. The supernatant was separated and centrifuged at 23,500 x g for
20 min at 4 °C. The pellet was resuspended in 5-6 volumes of buffer (50 mM TRIS, pH
7.4) and centrifuged again at 23,500 x g (20 min, 4 °C). This procedure was repeated
twice. The final pellet was resuspended in 5-6 volumes of buffer and frozen (-80 °C) in

1.5 mL portions containing about 1.5 mg protein/mL.

Preparation of membrane homogenates from rat liver

Two rat livers were cut into small pieces and homogenized with the potter (500-800 rpm,
10 up-and-down strokes) in 6 volumes of cold 0.32 M sucrose. The suspension was
centrifuged at 1,200 x g for 10 min at 4 °C. The supernatant was separated and
centrifuged at 31,000 x g for 20 min at 4 °C. The pellet was resuspended in 5-6 volumes
of buffer (50 mM TRIS, pH 8.0) and incubated at room temperature for 30 min. After the
incubation, the suspension was centrifuged again at 31,000 x g for 20 min at 4 °C. The
final pellet was resuspended in 5-6 volumes of buffer and stored at -80 °C in 1.5 mL

portions containing about 2 mg protein/mL.

Protein determination

The protein concentration was determined by the method of Bradford,>? modified by
Stoscheck.>® The Bradford solution was prepared by dissolving 5 mg of Coomassie
Brilliant Blue G 250 in 2.5 mL of EtOH (95 %, v/v). 10 mL deionized water and 5 mL
phosphoric acid (85%, m/v) were added to this solution, the mixture was stirred and
filled to a total volume of 50.0 mL with deionized water. The calibration was carried out

using bovine serum albumin as a standard in 9 concentrations (0.1, 0.2, 0.4, 0.6, 0.8,
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1.0, 1.5, 2.0 and 4.0 mg /mL). In a 96 well standard multiplate, 10 pyL of the calibration
solution or 10 pyL of the membrane receptor preparation were mixed with 190 pL of the
Bradford solution, respectively. After 5 min, the UV absorption of the protein-dye
complex at A = 595 nm was measured with a platereader (Tecan Genios, Tecan,

Crailsheim, Germany).

General protocol for the binding assays

The test compound solutions were prepared by dissolving approximately 10 pmol
(usually 2-4 mg) of test compound in DMSO so that a 10 mM stock solution was
obtained. To obtain the required test solutions for the assay, the DMSO stock solution
was diluted with the respective assay buffer. The filtermats were presoaked in 0.5%
agueous polyethylenimine solution for 2 h at room temperature before use. All binding
experiments were carried out in duplicates in 96-well multiplates. The concentrations
given are the final concentrations in the assay. Generally, the assays were performed by
addition of 50 pL of the respective assay buffer, 50 uL test compound solution in various
concentrations (10°, 10, 107, 108 10° and 10'° mol/L), 50 pL of corresponding
radioligand solution and 50 pL of the respective receptor preparation into each well of
the multiplate (total volume 200 uL). The receptor preparation was always added last.
During the incubation, the multiplates were shaken at a speed of 500-600 rpm at the
specified temperature. Unless otherwise noted, the assays were terminated after 120
min by rapid filtration using the harvester. During the filtration each well was washed five
times with 300 pL of water. Subsequently, the filtermats were dried at 95 °C. The solid
scintillator was melted on the dried filtermats at a temperature of 95 °C for 5 min. After
solidifying of the scintillator at room temperature, the trapped radioactivity in the
filtermats was measured with the scintillation analyzer. Each position on the filtermat
corresponding to one well of the multiplate was measured for 5 min with the [3H]-
counting protocol. The overall counting efficiency was 20%. The ICso values were
calculated with the program GraphPad Prism® 3.0 (GraphPad Software, San Diego, CA,
USA) by non-linear regression analysis. Subsequently, the ICso values were transformed
into K values using the equation of Cheng and Prusoff.

Protocol for the determination of o1 affinity
The assay was performed with the radioligand [3H](+)-Pentazocine (0.81 GBg/umol

(22.0 Ci/mmol); Perkin Elmer). The thawed membrane preparation of guinea pig brain
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cortex (about 100 pg of protein) was incubated with various concentrations of test
compounds, 2 nM [?H](+)-Pentazocine, and TRIS buffer (50 mM, pH 7.4) at 37 °C. The
non-specific binding was determined with 10 yM unlabeled (+)-Pentazocine. The Kad
value of (+)-pentazocine is 2.9 nM.%*The nonspecific binding was determined in the
presence of a large excess of non-tritiated (+)-pentazocine. K; values of the reference
compounds (+)-pentazocine, ditolylguanidine (DTG), haloperidol and rimcazol were

determined and compared with literature data to verify the in-vitro assay.

(+)-pentazocine ditolylguanidine haloperidol rimcazole
Ki + SEM [nM]
_ 2.1 +0.1% 107 + 21% 1.8+ 0.09% 2380 + 812%
/literature)
Ki + SEM [nM] 54+05 71+8 6.6 +0.9 1746 + 609
(recorded) (n=17) (n=15) (n=14) (n=6)

o1 Affinities of reference compounds (literature and own data).

Protocol for the determination of o> affinity

The assays were performed with the radioligand [3H]DTG (specific activity 1.85
GBg/pmol (50 Ci/mmol); ARC, St. Louis, MO, USA). The thawed membrane preparation
of rat liver (about 100 pg of protein) was incubated with various concentrations of the
test compound, 3 nM [H]DTG and buffer containing (+)-pentazocine (500 nM
(+)-pentazocine in 50 mM TRIS, pH 8.0) at room temperature. The non-specific binding
was determined with 10 uM non-labeled DTG. The Kqa value of [FH]DTG is 17.9 nM.%®
Excess of unlabeled DTG (D) was used to determine the nonspecific binding. K; values
of reference compounds haloperidol, ditolylguanidine (DTG), ifenprodil and rimcazol

were determined and compared with literature data to verify the in vitro assay.

haloperidol ditolylguanidine ifenprodil
Ki+ SEM [nM]
_ 22 + 8.5% 40 + 2.6°7 6.25 + 0.385%8
(literature)
Ki+ SEM [nM] 125 + 33 54 +8 60 + 16
(recorded) (n=7) (n=15) (n=5)

o2 Affinities of reference compounds (literature and own data).



S28

4. 'H and 13C and gHSQC NMR spectra, HPLC analysis and MS spectra

2-(4-Methylphenyl)-6,7-dihydro-5H-benzo[7]annulene-8-carboxylic acid3’ (6)
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r100

F50



S29

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

r-5000

f2 (ppm)

0203(07) h4
jun022013, 82AC, Junker 5
STANDARD 1H OBSERVE 2
8 BRBBINANTISEN 0238
S doannsdas8dn Fa R
B3 Ifoaenegaaqy BRRA
=\ AN
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
0204(07)
jun022013, 82AC, Junker
STANDARD 1H OBSERVE
+ >
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 50 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

10

r20

30

k40

50

60

70

80

90

r100

110

120

130

+ 140

150

-160

1 (ppm)



Analyzed: 23,08,12 02:36

Data Path: D: \WIN32ZAPP\HSEM\Chromni \DATA\5121%

Application; Chromni )
Sample Name: AJ82 Acicl
Injection from this vial: 1 of 1

S30

HPLC

Reported: 24.08.22 11:19
Processed; 24.08.12 11:19

Series:5121

Vial Number; 13
Vial Type: UNK
volume: 5,0 ul

Chrom Type: HPLC Channel : 1

100 r“' —= i |
By ' j F
[
— —— Th———
i 0 o 1 n___ ‘
B
a 40 ‘;
& l
5 -
20 el
3 :5! |
: | o I
e ===3" {| 555 — et U ) 2 = =
{ Il = SRR ] =
I A0 it (i WAk i | by b Wl M S St o T T
[ 2 4 6 L] 10 12 14 16 18 20 22 24 28

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + Q,0S%7TFA

Retention Time (:nin)

Developed by: Jens

Solvent B: ACN + 0,058TFA

No. RT Area Cone 1
1 20,67 31355 0,158
2 21,40 15789129 99,802
15820484 100,000

Peak rejection level: o




S31

- Generic Display Report
Anaiysis Info Acquisition Date  8/28/2012 1:31:16 PM
Analysis Neme  D:\DataUPMCI\PharmChemie\Routine\APCI12_08WJU_AJjBZacid_2 d
Method APCI_directprobe_positiv. m Operator Mainers
Sample Name  AJ32acid Instrument micrOTOF-Q 1
Comment Junker
APCI.Direkt -
Kalibration mit Fettsaeureestern
Intens WIU_AJ8Zacid_2 d: TG +AB M
%108 = q
3
2
1
3 02 04 Y 08 10 12 1.4 16 18 Time [min]
um,::! +M5, 0.6-0 6rn #05-98)
2791381
§
4
2
2334326
Oy y —l. L o i d —r y - ,
150 20 250 00 30 400 4% 500 550 miz
lm:s “M5, 0.0, 8rmin #58.93)|
= 2791381
e-
2801423
4
2781306
2
2223 w_luae
T 272 274 276 778 280 282 284 285 288 iz
Bruker Compass DataAnalysis 4.0 printed. Bi28/2012 1:41:23 PM Page 1of 1




S32

Mass Spectrum SmartFormula Report

Analysis Info Acquisifion Date  8/28/2012 1:31:16 PM
Analysis Name  DADataPMC\PharmChemis\Routine\APCIVI2_08\WJU_AJB2acid_2.d
Methed APCI_directprobe_positiv.m Qperator Meiners
Sample Nama  AJ82acid Instrument / Ser# micrOTOF-Q I 10262
Comment Junker
APCI-Direkt
Kalibeation mit Feltsaeureestern
Acquisition Parameter
Source Type ARG lon Palargy Pesitive Sat Nedulizer 0.7 Bar
Foous Not active smcwmry 4000 V Sat Dry Heater 200°C
Begn 100 miz Sel End Plate Offsel 500V Set Dry Gas 3.0 liminy
Scan End 1000 miz Set Collision Cell RF 1300 Vpp Set Divert Vatve Waste
Intens. +4S, os-bmm
1081
1.0+
0.8+
270.1381
067
D4~
021
0.0 —i — s -
100 200 300 400 500 800 700 800 200 miz
Meas. miz ® Formula Score miz errlch] err ppm] mSigma rdb e Conf N-Rule
2701381 1 C19M1902 100.00 2791380 ) m __M05 105 even ok
2 C15HI5NB 318 2781353 -zo 10.3 3232 115 even ok
3 CHUHION2O4 011 279133 42 -1&1 W76 65 even ok
4 C13H19N4O3 000 2791452 70 251 3307 65 even ok
§ C10OHISNEO?2 0.00 2781312 &9 247 3502 75 even ok
6 COHISEN100 0.01 2791425 43 155 3525 TS5 ewven ok
T C12HZ307 0.00 2781438 57 204 3542 15 even ok
B C8H19NGOS 001 2761411 30 107 3658 25 oven ok
Bruker Compass DataAnalysis 4.0 printed:  8/28/2012 1.41:15 PM Page 1of 1




S33
2-(4-Methyphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-

6,7-dihydro-5H-benzo[7]annulene-8-carboxamide3?® (8a)
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S34

HPLC

Analyzed: 27.10.10 21:41

Data Path: D:\WIN32APP\HSM\Chromni\DATA\2304)\
Application: Chromni

Sample Name: AJ1106
Injection from this wial: 1 of 1

Chxrom Type: HPLC Channel :

R

40 -

30

SRS SURI SRSV SR

20

Intensity (=V]

10

PPY TIRSS B9ERY

e
|
1o
|
[
|

Reported: 28.10.10 16:22
Processed: 28.10.10 16:22

Series:2304
Vial Number: &
Vial Type: UNK
Volume: 5,0 ul
1

Acquisition Method: Chromni
Blank Subty Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,0S%TFA

No. RT Ares

1 17,66 13404
2 18,11 36545
3 19,58 11382
4 21,31 33844163
5 22,89 15358
& 23,31 20396
7 25,57 22792
8 29,15 11760

33579800

Peak rejection level: 0

T

18 20 22 24 26 20

Developed by: Jeng
Solvent 8: ACN + 0,05%7TFA

Conc 1

0,039
0,108
0,033
99,601
0,057
0,060
0,067
0,035

100,000

BC

BE

MC
MC
MC
B3
B3



S35

Generic Display Report
Analysis Info Acquisition Date  9/4/2012 114415 AM
Analysis Name  E'\Meiners\12_C8\WJU_AJT1.d
Method APCI_directprobe_positiv.m Operalor Sendker
Sample Name  AJ11 Instrurment micrfOTOF-Q Il
Comment Junker
APCI-Dirokt
Kalibration mit Fatisseuresstern
""';,1 WJIU_AJI1.d. TIC *AE MS|
x1
34
34
14
- 0.25 0.50 078 100 125 150 175 200 225 | Tima jmin)
'“"':s" 145, 1.0-1 1min #120-126]
s 4812835
§7
Fe
3.
1 365 1844
4 961 5631
17 21121
o] W Ll : : el
200 300 400 500 60 700 800 200 e
Intens, WS, 10-1,1mn #(120-328)
X102 4812635
5
4 4822870
3.
2
4802755
; 4792631 A83 2685
0 x mm T T L4 T T
T 4728 4180 4778 4800 4825 4350 4875 450.0 4525 miz
Bruker Compass DataAnalysis 4.0 ponted;  9/4/2012 2:35:30 PM Page 1ol 1



S36

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  8/4/2012 11:44:15 AM
Analysis Name  E\Meiners\12_09WJU_AJ11.d
Method APCI_direciprobo_positiv.m Operator Sendker
Sample Narme  AJ11 Instrument / Ser# micrOTOF-Q Il 10252
Camment Junker
APCI-Direkt
Kallbration mit Fetisasureestemn
Acquisition Parameter
Source Typs APCI lon Poanity Pesilive Sel Nebulizer 0.7 Bar
Focus Nol active Set Capillary 4000 V Sel Dry Haaler 200°C
smnggn 100 miz Set End Plate Offset  -500V Sat Ory Gas 3,0 ¥min
Scan 1000 miz Set Colision CellRF -~ 1200 Vpp Sal Olvert Valva Wastn
Intens +MS, 1.0-1 1min #120-126]]
X108
u-
064 481,
044
56 1844
027 l 8615631
1 2811271
a9 S . TS S , — e
100 200 300 &0 500 600 700 &0 00 e
Meas miz  # Formula Score miz em[mDa} er[ppm] mSigma rdb e Conf N-Rule
CI2MITN202 100, 1.2850 15 A 7155 even ok
33N8 59.81 4812 = 25 1404 165 aven o
3 C2THITNA4OA4 1010 4512808 25 53 1527 115 gvon ok
4 C26H4108 111 4812798 a8 8.0 1860 65 even ok
5 C20H4AIN4OY 029 4812858 33 59 1506 25 evon ok
6 C21H3TNBOS 0.02 4812881 47 87 2060 75 even ok
7 C1THIINIMO3I 0.08 4812855 20 41 2193 85 even ok
+8 CIBHITNIDOT 005 4812841 Qv 14 2333 35 even ok
% C13H29N200 004 4812828 27 -1.4 2348 85 oven ok
10 CH2KHIINIEOS 001 24812814 20 -2 2465 45 sven ok

Bruker Compass DataAnalysis 4.0 printed. $/4/2012 2:35:19 PM Page 10t1




S37

N-[4-Diethylamino)phenyl]-2-(4-methylphenyl)-6,7-dihydro-5H-benzo[7]annulene-8-

carboxamide (8b)

~ n =} 0 =} 0 o 0 o L =}
~ S} @ © < ~ o ) © A ~ o @ © <« ~ o S E < o] L] N ~ — - =} IS]
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S38

HPLC

Analyzed: 01.08.12 22:37 Reported: 02,08.12 14:55
Processed: 02.08.12 14:55

Data Path: D:\WIN32APP\HSM\Chromni\DATA\5043)\

Application: Chromni

Sample Name: AJ452
Injection from this vial: 1 of 1

Series:5043

vial Number: 7
Vial Type: UNK
Volume: 5,0 ul

Chrom Type: HPLC Channel : 1

Intensity (oY)

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN

Column Type: 010

Solvent A: Wasser + 0,05%TFA

B S aEat 2t aaatanrt SRR B RITIPRISRT IR

12 14

16 18 20 22 24 26 28

Tetention Tame (man)

Developed by: Jens

Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1
1 19,558 64778 0,532
2 20,48 22029 0,181
3 21,33 12052269 98,927
4 22,59 Je61 0,063
5 23,69 36226 0,297
12182963 100,000

Peak rejection level:

0

BB
BB
MC
BB
BB




S39

Generic Display Report

Analysis Info Acquisilion Date  Q/10v2012 2:18.35 PM
Analysis Name  D:\DataUPMC\PharmChemieiRoutine\LC-MS\2012_08_10'AJ452_BAS_01_8155.d
Methad tune_low_lcms_routine_posiliv_10min.m Operstor Sendker
Sample Name  AJ452 Instrument micrOTOF-Q Il
Comment Junker

LCMS_EI+

Kalibration mit Li-Formate

Irsans. |
20 t
15 ;

L)
|
|
'
1.04 '
a5 \
1
|
U

AJ452_BAE_01_BIS5 4 TIC +A1 ﬁ

Ineehd \
1000+ )

- B8 E

0 1 2 3 4 § 6 7 8 e Tine [rmin]

Inteevs. +MS. 6 8min #824)
00

51 4252608
A1

3 B49.5125

11

-

00 200 300 400 500 €00 700 800 iz

IS, 6.9min 9324

&

425.2508

4

o
4
R
4

420 425 430 " 440 445 " miz

Bruker Compass DataAnalysis 4.0 prnted.  6/11/2012 8:38:40 AM Page 1 of 1




S40

Mass Spectrum SmartFormula Report

Analysis Info Acquesition Date 9/10/2012 2;18:35 PM
Analysis Nama  D:ADateUPMCIPharmChemie\Routine!L.C-MS12012_00_10\AJ452_BAS_01_8155.d
Method tune_low_lcms_routine_positiv_10minm Operator Sendker
Sample Nama  AJ452 Instrument / Ser# micrOTOF-Q 1l 10252
Commont Junker
LCMS_El+
Kalibration mil Li-Formate
Acquisition Parameter
Source Type ESY lon Potanty Pashive Set Nabulizar 208Bar
Focus Not active Sed Capillary 4500 V Set Dry Heater 200°C
Scan Begin 100 miz Set End Plate Offsst  -500 W Set Dry Gas 5.0 ¥min
Scan End 1000 miz Set Calision CopRF  300.0 Vpp Set Divert Valve Wasie
Inlens. WS 6 Bmin #4824
¥103)]
&
4252608
44
£49.5125
24
ST 20 0 300 T " MR T 500 1000 miz
Meas. miz # Fomula Score mir err [mDa] em[ppm] mSigma rdb e Conf N-Rule
4262608 1 C29HIIN20 10000 4252587 =21 459 107 145 ewven ok

Bruker Compass DataAnalysis 4.0 ponted;  9/11/2012 8:38:31 AM Page 1 of 1




S41

2-(4-Methylphenyl)-N-{4-[4-(tetrahydro-2H-pyran-4-yl)piperazin-1-yl|phenyl}-6,7-dihydro-

5H-benzo[7]annulene-8-carboxamide (8c)

S#551571
single_pulse

S#565534
single pulse decoupled gated NOE

T T T T T T T T T T T T T T T T T T T T T T T T T
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

T T T T T
-10 -20 -30 -40 -50

r1.6

r1.5

rl14

F13

F1.2

F11

r1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

r0.30

r0.25

r0.20

r0.15

r0.10

r0.05

r0.00




S42

HPLC

Analyzed: 02.08,12 04:09 Reported: 02,08.12 15:02
Processed: 02.08.12 15:02
Data Path: D:\WIN32APP\HSM\Chromni\DATA\S5051)
Application: Chromni

Sample Name: AJ42201

Injection from this vial: 1 of 1

Serieg:5051
Vial Number: 13
Vial Type: UNK
Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100 ]

Intaensity (mV)

L.

Wb it o sk L) WA ELEMALLL U

ST AU U

2 4 3 8 10 12 14 16 18 20 22 24 26 28
Retentica Time (min)

Acguisition Method: Chromni

Blank Subtr Sample Name: ACN

Column Type: 010

Developed by: Jens
Solvent A: Wasser + 0,05%TFA

Solvent B: ACHN + 0,05%TFA

No. RT Area Cong 1
1 19,25 B3G24 2,320
2 21,05 3510477 97,392
3 22,62 10386 0,288
1604487 100,000

Peak rejection level:



S43

Generic Display Report

Analysis Info Acquisition Date  8/29/2012 9:41:13 AM
Analysis Name  DAData\lPMC\PharmChemig\Rouline\APCIV12_08WJIU_AJ422.d

Method

APCI_directprobe_positiv.m Operator Meiners

Samplo Name  AJ422 Instrument miccOTCF-Q I
Comment Junker

APCHDirekt
Kalibration mit Fettsaeureestern

inlees.
x105]

251
2.0
151
1.04
054

o0

WIU_AJ422d TIC +AIMS]

a5 10 S T 20 © 25 Tmeiming

%105

M5, 111 2”5]133—1@'
522.3082

261 1401 m.l:zﬂ
b

N
100 200 300 400 500 800 700 500 200 miz

S, 1.1-1 2min #{133-142)]
5223082

5233129

§21.30Mm

5202624 824 3143
5121702 s19.2852 | | 5253150

5125 5160 5176 K200 | 5225 5250 5275 5300 5325 miz

Brukér Compass DataAnalysis 4.0 ponted,  8/29/2012 $45.33 AM Page 10of 1




S44

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  8/29/2012 9:41:13 AM
Analysis Name  D/\Data\lPMC\PharmChemie'Routine\APCIN12_0BWJIU_AJ422 ¢
Method APCI_directprobe_positiv.m Operstor Meiners
Sample Name  AJ422 Instrument / Serd micrOTOF-Q || 10252
Comment Junker
APCIH-Direkt
Kalibration mit Fettsaeureestem
Acquisition Parameter
Source Type APCI lon Polarity Posiive Set Nabuizer 0.7 Bar
Focus Nol sctive Set Capiliary 4000 V Set Duy Heater 200°C
Scan Bagin 100 myz Set End Plate Offset 500\ Set Dry Gas 3.0 Yenin
Scan End 1000 miz Set Cotision Cs RF  130.0 Vpp Sot Devert Valve Vast
Intens._| +MS, 1.1-1.2min #(135-142)|
x106
081 ,
0.64
0.4+
0.2
a0 261.1401 4321617
00 200 R 0 00 800 500 miz
Meas. miz # Formula Score miz am (mDa] e (ppm] mSigma rds e Conf N-Rule
5223082 1 C34H4ON3IO2 5511 5223115 1147 165 even ok .
TZ TWHIENG 10000 5223088 -ﬂ -a 7 1284 175 even ok
3 C29H4ONSO4 2217 5223075 A7 -33 1388 125 even ok
4 C28H44NOB 328 5223061 3.0 58 1512 75 even ok
5 C17THMNTO1 070 %2230843 01 03 1984 05 even ok
4 C19HIEN1503 008 5223120 28 54 2038 95 even ok
7 C15HI2N210 013 5223093 01 03 2173 105 ewen ok
8 CIBH4AON1107 005 5223107 15 28 2175 45 even ok
9 CHMHIBNITOS 002 5223080 1.2 23 2308 65 even ok

Bruker Compass DataAnalysis 4.0 printed:  8/28/2012 9:45:25 AM Page 1of1




S45

2-(4-Methylphenyl)-N-{4-[N-(thiazol-2-yl)sulfamoyl]phenyl}-6,7-dihydro-5H-

benzo[7]annulene-8-carboxamide (8d)

0102(03) 160
jun012013, A450, Junker

STANDARD 1H OBSERVE 150

140
k130
k120
k110
100
190
180
L70
60
I 50
F40
I30

r20

A\ I |1

F-10

T T T T T T T T T T T T T T T T T T T T T T T T T T T
4.0 135 13.0 125 12.0 11.5 11.0 105 100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
1 (ppm)

0103(03)
jun012013, A450, Junker 25000
STANDARD 1H OBSERVE
24000
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000
9000

8000

7000
6000
5000
4000
3000
2000

1000

Y

+-1000

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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S46

AT

0104(03)
jun012013, A450, Junker
STANDARD 1H OBSERVE

7
2 (ppm)

r10

F20

30

k40

50

60

70

80

90

r100

110

120

130

r140

150

~160

f1 (ppm)



S47

HPLC

Analyzed: 01.08.12 20:33 Reported: 02.08.12 14:52
Processed: 02.08.12 14:52
Data Path: D:\WmBZAPP\HSH\Ch:omi\DATA\SMO\

Application: Chromni Series: 5040
Sample Name: AJ450 Vial Number: 4
Injection from this vial: 1 of 1 Vial Type: UNK

Volume: 5,0 ul
Chyom Type: HPLC Channel : 1

"y — =
100 | :
LS i
1 .
i o f_- M
) 3
E w
& 3

i -
20 { 11 ~ o &N
f Il *ee oo e =
\: Fa | OV NSNS | |

SRR T e

0206010121(161!2021“2628
Retention Time (nin)

L aasiad (S Itmai S AT

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN

Column Type: 010 Developed by: Jens
Solvent A: Wasser + 0,05%TFA Solvent B: ACN + 0,05%TFA

N RT Area Cone 1 BC
1 17,02 59385 1,998 BB
2 17,49 31310 1,054 EB
3 18,34 14160 0,477 BB
4 19,34 16394 0,552 BE
5 20,10 12356 0,418 BB
& 20,71 7961 0,268 BB
7 21,48 28258381 95,236 BB
8 24,51 0 0,000

2970927 120,000

Peak rejection lewvel: 0




S48

Generic Display Report

Anaiysis Info

Acquisition Date  02.08.2012 11:16:38

Analysis Name  \\pz-ms\PZiPharmChemie\Routine\APCIN12_0B\WJL_AJ45001 d

Method APCI_directproba_positiv.m Operator Meiners
Sample Name  AJ45001 Instrumant micrOTOF-Q It
Comment Junker
APCI-Dirakt
Kalibraion mit Feltsaeursestem
Intans.
x1051
151 N
i
J
.'
1.04 ' ‘
‘Al'. '|J
o Al
[
0.0 - — / .l"‘~ . — -
0.8 1.0 1.5 20 25 Time [min]
[ TIC +mins ]
Intens, M5, 1,3mn 7155
xia4
s-
2660385
re
5y
21
Y 411.4084
1131685 L
c'-. aal ]' . vLl A bl ‘ LALS."GA'I’.‘is v S iy v '—'
100 200 300 400 500 800 700 800 900 mz
Intens. *MIS, 1.4-1.5mn 9(172-175)|
el
2.0
3861638
154
43319827
518.1458
1.01
b 256.0084
wobmoee 0 b L =
100 200 300 400 ) 600 700 800 300 ‘miz
Bruker Compass DataAnalysis 4.0 pinted!  24.082012 15.43:14 Page 10f 1




S49

== Mass Spectrum SmartFormula Report
Analysis Info Acquisition Date  8/272012 11:16.38 AM

Analysis Name  D!\Data\PMC\PharmChemie\Routine\APCI1 2_08\WJU_AJ45001.d
Method APCI_direciprobe_positiv.m Operator Meiners
Sample Name  AJ45001 Instrument / Ser¥ micrOTOF.Q Il 10252
Comment Junkes
APCI-Direkt
Kalibration mit Fettsaeureestem
Acquisition Parameter
Soures Type APCH ton Polarky Positive Set Nebulizer 07 Bar
Foous Not active Set Capllary 4000 V Sat Dry Healer 200 °C
Scan Sepn 100 miz Set End Plate Offset 500V Sat Dry Gas 3.0 Umin
Scan End 1000 mwz Sel Collision Cell RF  130.0 Vipp Sal Divert Ve Wasle
Intens *MS, 1 4-1.5min W 172-175)
X107
ZS<
294 366.1638
154
16,
103 5161456
0.5 256.0384
o 1. NG | PR 5 U Y TR — S ——
100 200 300 400 500 800 700 £00 500 mz
Meas. mfz & Formula Score miz er(mDa] erfppm] mSigme rdb e Conf N-Rule
5181456 1 C28H26N303S82 402 5181410 45 940 1.7 175 even ok
HM2ENEO282 0.18 516,1522 66 128 24 175 even ok
3 C24HZ2NSOS2 0.04 5161383 713 142 124 185 aven ok
4 CZEHIONOBSZ 131 516.1508 53 102 141 125 aven ok
5 CZ3IH22N1182 707 5161486 39 75 142 185 aven ak
8 CHHINIOISI 7283 5161444 A3 24 200 125 even ok
7 C33H2BNOS2 100.00 5151450 -06 12 222 205 aven ok
B CRHIZENEOS552 000 5161370 87 -16.8 235 135 even ok
9 C30H3ONOS3 2081 5161484 28 54 245 154 owen ok
10 C23HMNOES] 000 5161543 86 167 271 75 =ven ok
11 C27H34NOS4 020 5161518 6.1 149 370 115 ewn ok
12 C24HIONS5S54 001 5161379 78 151 374 125 even ok

Bruker Compass DataAnalysis 4.0 printed.  @/2/2012 1:51.20 PM Page 1of |




S50

2-(4-Methylphenyl)-N-(thiazol-2-yl)-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide

(8e)
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S5l

HPLC

Analyzed: 01.08.12 21:14 Reported: 02,08,12 14:53
Processed: 02.08.1Z 14:53
Data Path: D:\WIN32APP\HSM\Chromni\DATA\S5041\

Application: Chromni Series:5041
Sample Name: AJ451 Vial Number: S
Injection from this vial: 1 of 1 Vial Type: UNK

Volume: 5,0 ul
Chrom Type: HPLC Channel : 1
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Acquisition Method: Chromni
Blank Subtr Sample Name: ACN

Column Type: 010 Developed by: Jens
Solvent A: Wasser + 0,0S5%TFA Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1 BC
1 20,88 29614 0,225 BB
2 21,57 73226 0,557 BV
3 21,81 30218 0,231 w
- 22,02 39341 0,289 vB
s 22,70 12816108 97,547 BV
6 23,73 132451 1,008 MC
7 24,62 17280 0,132 BB

13138375 100,000

Peak rejection level: ©




S52

A61,133S 0.8 Do

Generic Display Report

Analysis Info
Anglysis Name  D:\DataVIPMC\PharmChemig\Routing\APC12_08\WJU_AJ45101.d

Methed

Sample Name

Comment

Acquisition Date

APCI_diroctprobe_positiv.m Cperator

AJ45101 Instrument

Junker
APCI-Direkt
Kalibration mit Fettsaeuraestern

B/2/2012 9:12.36 AM

Meiners
micrfOTOF.Q 1l

Intens.
%105

WJIU_AJAS01.d: TIC +A1 S
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Bruker Compass DataAnalysis 4.0

prinfed: 87272012 1:29.35 PM

Page 10/ 1



S53

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  B/2/2012 §-12:36 AM
Analysis Name  D:\Data\PMC\PharmChemie\Routine\APCI\1Z_08\WJU_AJ45101.d
Method APCI_directprobe_positiv.m Operator Meiners
Sample Name  AJ45101 Instrument / Ser¥ micrOTOF-Q 1l 10252
Comment Junker
APCI-Direkt
Kalibration mit Fettsaeureestem
Acquisition Parameter
Source Type APCH lon Polarty Positive Set Netulizer 0.7 Bar
Focus Not active Sat Capllary 4000 V Sat Dry Heater 200 °C
Scan Begn 100 miz Set End Piate Offset 500V Sel Dry Gas 3.0 Umin
Sean Enc 1000 mvz Set Colfision CellRF  130.0 Vpp Set Divert Vave Waste
Intens WS, 16-1,6min W 187188
03

‘.

33 151.1382

24

14

31.;280
0 e — v - - —_— 71—
100 200 300 400 500 €00 800 ] ™z
Meas. miz # Formuta Score miz er[mDa] e [ppm] mSigma rdb e Coni N-Rulg

3811383 1 C2HZIN20S 100.00 3511368 -14 6. 77 135 even ok
2 CI19H25NZOSZ 43 1403 20 55 271 85 oeven o

S |
o |
-4
-

Bruker Compass DataAnalysis 4.0 printed.  8/2/2012 1:29:28 PM




S54

2-[(4-Methyl)phenyl]-N-{4-[(piperidin-1-yl)methyl]phenyl}-6,7-dihydro-5H-

benzo[7]annulene-8-carboxamide (8f)
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S55

nm

mil

0304(03)
jun012013, AJ84, Junker
STANDARD 1H OBSERVE
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Analyzed: 24.01,13 05:53

S56

HPLC

Reported: 25.01.13 10:18
Processed: 25.01.13 10:18

pata Path: D:\WIN32APP\HSM\Chromni\DATA\5856"

Application: Chromni Series:5856
Sample Name: AJ84 Vial Number: 15
Injection from this vial: 1 of 1 vial Type: UNK

Intensity (aV)

Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100

- Y ]

0 —:'—7 —_ —_———— - - p— l._ Sadpid sy
e e St L it b L e et i L e s Ik LI MOSEALLS M M) M
0 2 4 6 8 10 12 314 16 18 22 24 26 22

Ratention Timo (min]

Acquisition Method: Chromni
Elank Subtr Sample Name: ACN

Column Type: 010 Developed by: Jens
Selvent A: Wasser + 0,0S5%TFA Solvent B: ACN + 0,05%TFA
No. RT Area Conc 1
1 19,40 11066 0,159
2 21,44 6638365 95,646
3 22,28 172554 2,492
4 23,92 16415 0,237
5 24,96 52086 0,730
6 26,17 49657 0,715
6940543 100,000

Peak rejection level: 0




S57

Generic Display Report

Analysis Info Acquisition Date  1/14/2013 6:11:02 PM
Analysis Name  EWeiners\2013_01_14\AJ84_BC5_01_9215.d
Method tune_low_|cms_routine_positiv_10min.m Operator Meiners
Sample Name  AJB4 Instrument micrOTOF-Q It
Comment Junker

Kalibration mit Li-Formate

Inters. T AJB4_BC5_01_0215.0 TIC VAIMS)
)

10
0.57

Intehd) e AJB4_BCE_01 92153 , 200-350 nim

<_.?_i

Inlens.-

on. B

v 2 g H 5 & NRIAS! 5= 9 Timeimin)
m:s. +S, 6.1-6.2mn #(727-734), -Speciral Brgrmd|
i 4512741

34

601.5345

- 2611272 3561843
100 200 300 am 500 600 700 800 900 miz

Intens. | NS, 6 1-6.2min #(727-734). -Speciral Sxgmd|
xo% 4512741

4522783

45312707

4425 445.0 2475 4800 4525 455.0 4575 460.0 “miz

Beukor Compass DataAnalysis 4.0 panted:  1/17/2013 2:48:30 PM Page 1 of 1




S58

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/14/2013 6:11:02 PM
Analysis Name  E'WMeiners\2013_01_14\AJB4_BC5_01_9215.d
Method tune_low_lems_routine_positiv_10min.m Operator Meiners
Sampla Name  AJB4 Instrument / Ser# micrOTOF-Q I 10252
Commant Junker
Kalibration mit Li-Formate
Acquisition Parameter
Source Type ESI fon Polarity Positive Set Nabulizer 20 Bar
Faocus Not aclive Sot Capllary 4500V Set Dry Heater 200°C
Scan Begin 100 miz SelEnd Plate Offset  -500 V' Set Dry Gas 9.0 Uimin
Scan End 1000 méz Sel Collision Cell RF~ 300.0 Vpp Set Divert Valve Wasta
|u;1r:5. NS, 6,15 2min #727-7134), -Spectral Bgma
e.
4 4512741
2-
9015345
) : siln | =R,
100 200 300 400 500 600 700 800 400 1000 e
Meas. miz £ Formula Store miz e [mDa] errfppm] mSigma rdb & Conf N-Rule
4512741 1 C31H35N20 10000 4512744 03 07 4B 155 even ok
2 C2BHIN4OZ 405 451.2704 Aar 82 327 115 aven ok

Bruker Compass Datafnalysis 4.0 prnted,  1/17/2013 2:48:22 PM Page 10f1




S59

carboxamide (9a)

8

N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-6,7-dihydro-5H-

benzo[7]annulene
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S60

HPLC

Analyzed: 20.04.11 03:13 Reported: 20.04.11 14:14

Processed: 20.04.11 14:14
Data Path: D:\HIN3ZAPP\HSM\Chromni\DAII\ZBSZ\
Application: Chromni
Sample Name: AJ5901
Injection from this vial: 1 of 1

Serieg:2592
Vial Number: 12
Vial Type: UNK
Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

s | i k|
40 F‘
- : > | ‘ ‘
g et -
s : * 19 n.__ 0w ‘ |
]
o 20 - ‘ . ‘ L
g E 2 i
10 dd T
43§
= RN
S e Tl W =8
0 5 y -4
-10 |
A R LSS ES REAAt Aa s i he A as na nnau e A ESE R
0 5 10 15 20 25 30

Ratention Time (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Developed by: Jena
Solvent A: Wasser + 0,05%TFA

Solvent B: ACN + 0, 05%TFA

Peak rejection level: 0

No. RT Ares Cone 1
1 18,33 949394 3,832
2 19,50 12954 0,052
3 19,78 107882 0,435
1 20,44 13457 0,054
5 20,83 23602756 95,260
6 21,79 50764 0,366

24777217

100,000




S61

Generic Display Report

Analysis Info Acquisition Date  5/2/2011 2:35:53 PM
Analysis Name  D:\DataUPMC\PharmChemig\Routine'2011_5\WJU_AJSS01 d
Method APCH_directprobe_defaum Operator Meiners
Sample Name  AJS5001 Instrument micrOTOF-Q 1|
Comment Junkee

APCI-Dirakt

Kalibration mil Fettsacureestemn
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i o 2eten 11. i ot 5722985 708,3421

800 00 mz
Inens, IS, 1 5min M176)|
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Bauker Compass DatafAnalysis 4.0 panted. 5302011 24041 PM Page 1 of 1



S62

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  §/2/2011 2:35:63 PM
Anafysis Name  D:\Dats\PMC\PharmChemieiRouting\2011_5\WJU_AJS801 d
Methad APCI_directprobe_default.m Operator Meiners
Sample Nama  AJS601 Instrument / Ser# micrfOTOF-Q 11 10252
Commaent Junker

APCI-Direkt

Kalibration mit Feftsaeureestern
Acquisition Parameter
Source Type APCH lon Polarty Pasitive Sat Nebulizar 0.7 Bar
Focus Not activa Set Capdiary 2000 V Set Dry Heater 200°C
Scan Begn 100 miz Seot End Flate Offset  -500 V Set Dry Gas 3.0 enin
Scan End 1000 miz Set Collsion CollRF 130.0 Vpp Set Divert Vatve Waste

“MS, 1 5min #1768}

437.2690
354.1820
2471108

i I\ llx AU V) IS
Meas. miz & Formula Score miz  err[mDa] err{ppm] mSigma rdb e Cond N-Rule
4672680 1 C31IH3SN202 10000 4572683 0.3 08 20 185 even ok
2 C27H31INE 2200 457 2666 24 -52 105 165 even ok
3 C2HMHIEN4AOS 432 4572653 37 80 255 115 even ok

Bruker Gompass Datalnalysis 4 0 printed. 5/3/2011 2:40.34 PM Page 1 of 1



S63

2-(3-Methyphenyl)-N-{[N-methyl-N-(tetrahydro-2H-pyran-4-yl)Jaminomethyl]phenyl}-6,7-

dihydro-5H-benzo[7]annulene-8-carboxamide (9b)

A 12-3 g
jun122012, AJ12, Junker}
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S64

AJ 12ghsqc
jun122012, AJ12, Junker
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S65

HPLC

Analyzed: 01.09.10 22:12

Processed:

Data Path: D:\WIN32APP\HSM\Chromni\DATA\2046"
Application: Chromni

Sample Name: AJ1201

Injection from this vial: 1 of 1

Series: 2046
vial Number: &
Vial Type: UNK

Volume: 5,0 ul

Chrom Type: HPLC Channel 1 1

=89

40 o

30 ¢

|
L

20 -

Intensity {mV}

1o

Retention Tima {(min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,05%TFA

No. RT Area
1 17,81 49541
2 19,05 898693
3 20,45 87954
4 20,88 18104659
5 23,06 6310
15147557

Peak rejection level: 0O

24 26

Developed by: Jens
Solvent B: ACN + 0,05%TFA

Conc 1

0,261
4,694
0,459
94,553
0,033

100,000

Reported: 02.09.10 17:2¢
0Z.09.10 17:20

2B

BC
BB
MC

MC
BB



S66

Mass Spectrum SmartFormula Report

Analysis Info Acguisition Date  9/7/2012 9:16:48 AM
Anglysis Name  EWeiners\12_09\WJU_AN12.4
Mathod APCI_direciprobe_positiv.m Operator Sendker
Sampie Name  AJ12 Instrument / Ser® micrOTOF-G Il 10252
Comment Junker
APCIl.Direkt
Kalibration mit Fetisaeureestam
Acquisition Parameter
Source Type APCI lon Polarity Positive Sal Nebulizer 0.7 Bas
Focus Not active Set Capillary 4000 V Sat Dry Haater 200 °C
Scan Begin 100 miz Set End Plate Offset 500V Sat Ory Gas 3.0 Ymin
Scan End 1000 miz Set Colision Cel RF  130.0 Vpp Sal Otvart Valva Wasip
Iniens. +MS, 321 3min #145-153)]
X108
0.8
L1 ag1.2827
0.4
0z 65,1934 9617382
251.1635
0.0t : l e Y S SO P
100 200 00 400 500 500 700 800 %00 mz
Meas, miz  # Formula Score miz err[mDa] errfppm] mSigma rdd e Conf N-Rule
4812827 1 C32HITN202 5700 4812850 22 47 1024 155 aven

2 H3INE 10000 4312823
3 CZ7TH37TN40O4 2308 4812309
4 C28H4$103 354 481.279%
§ C23H3INWOC2 020 4812782
6 C2H4IN4OD 022 4312868
7 CI7TH3IN14O3 014 4812855
8§ CI6H3TNIOOT 013 43812801
8 CTIH23IN20 023 4812828
10 CI12H3IINIBCS 004 4312014

-04
1.8
3.1
4.5
4.1
27
14
0.1
<13

-09 1140 185 even
37 1263 115 aven
6.5 1387 65 even
93 1562 125 even
856 1643 25 even
57 1889 85 even
28 2028 35 even
o1 2045 35 aven
27 2160 45 even

$R2RERRER

Bruker Compass DataAnalysis 4.0 prnted:  8/7/2012 12:26:30 PM Page 1 of 1



S67

Generic Display Report

Analysis Info

Acquisition Date  9/7/2012 9:16:48 AM

Analym Name E\Meiners\12_08A\WJU_AJ12.d

Samplo Name
Comment

APCI_directprobe_positiv.m Operator Sendker

A2 Instrument micrfOTOF-Q Il
Junker

APCLDirokt

Kalibration mit Fetisaeureestarmn

Intens.
x108

WAIU_AJRZd TIC Al MS|

0.25 050 075 100 | 128 150 175 200 225  Timajmin)

frdans.
x10%
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61,1636
; N i s

200 300 400 500 60 700 800 800 miz

045, 1,21 3min #(148-153)]

452.2855

4502734
o]

T

472 474 418 | a7 480 482 434 485 488 miz

Bruker Compass DataAnalysis 4.0 Cprinted: §77/2012 12:26:41 PM Page 1of 1



S68
carboxamide (9c)

-8-

benzo[7]annulene

2-(2-Methyphenyl)-N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-
-5H-

6,7-dihydro
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Analyzed: 21.10.70 03:58

HPLC

S69

Reported: 21.10,10 13:45
Processed: 21.10.10 13:45

Data Path: D:\WINiZaPP\HSM\Chrocwmi\DATA\2288"

Application: Chromni
Sample Name: AJ1301

Injecticn from thls vial: 1 of

Chrom Type: HPLC Channel

1) i |

40w "

20

Intensity (mV}

o

p |

i ls L) L S U Mt i i )

0 2 4 6 [}

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,05%TFA

No, LA
1 18,17
2 18,91
3 19,57
4 21, 34
5 23,53

Peak rejection level: 0

10

12 14

Series: 2286

Vial Number: 12

Vial Type: UNK

Volume: 5,0 ul
1 1

16 18 20 22 24 26 28

Retention Tima (min)

Developed by: Jens

Ares

76388
20994
6371
AB46ERB25
29471

AB600643

Solvent B: ACN + 0,054TFA
Caonc 1

0,157
0,043
0,014
59,725
0,062

100,000



S70

Generic Display Report

Analysis Info

Anglysis Name

Sample Name

Comment

Acquisition Date  9/10/2012 8:30:48 AM
DData\iPMC\PhammChemis\Routine\ APC IV 2_0SWJIU_AJ13.d
APCI_direciproba_positiv.m Operator Sendker
A3 Instrument micrOTOF-Q Il
Junker
APCI-Direkt
Kahtration mit Fettsaeureestemn

=
204
1.84
10

051

WII_AJ13.6 TIC *AIMS]

02 04 08 04 10 12 14 14 18 Time (min]

Intens
x10%

WS 1.1-1 min #(121-134)

1" ll,‘ e

—r—T T T T

200 200 @0 | 800 800 00 810 00 mz

inters
x10%

M5, 1.3-1, i 8(131-134)|

4802775
a79.2701 | 483.2910
1

|

472

474 476 478 480 482 ais T 488 420 mez

Bruker Compass DataAnalysis 4.0 prinfed.  9/10v2012 2:31:42 PM Page 10f 1




S71

Mass Spectrum SmartFormula Report

Analysis Info Acguisition Date  9/10/2012 B:20:48 AM
Analysis Name  D\DatallPMC\PharmChemie\Rouline\APCIV 2_DSWJIU_AJ13.d
Meathod APCI_directprobe_positiv.m Operator Sendker
Sample Name  AJ13 Instrument { Ser® micrOTOF-Q 1| 10252
Comrment Junker
APCH-Direkt
Kalibration mit Fetlsaeureestem
Acquisition Parameter
Sourcs Type AFGH lon Posarity Paskive Set Nobuler 0.7 Bar
Focus Not actve Set Capillary 4000V Set Dry Heater 200°C
Scan Bagin 100 miz Set £nd Plate Offset  -500 V' Set Dry Gas 3.0 Lmin
Scan End 1000 m/iz Set Colision Cet RF 1300 Vpp Set Divert Valye Waste
Imens. | WS, 1141 Tmin #(131-134)
x105
5.
481.2869
‘-
2.
3561848
561 5458
0 ,,‘w}"wr .vl‘ e , 4
100 200 300 400 500 600 700 ] 800 miz
Meas. miz # Formula Scora miz er[mDa] errfppm] mSigma rdb o Conf N-Rule
4512868 1 CITHI? 10000 4812890 23 43 187 195 even ok
2 C32H3TN202 B1.61 4812880 20 4.1 422 155 even ok
Ha - B 38 a1 804 65 even ok
4 C22H33N120 6.0¢ 4812895 25 53 823 125 even ok
5 C20H41N4OY 1685 4812863 0.1 02 1041 25 even ok
6 C21HITNBOSB B.55 4812881 12 26 5081 75 even ok
7 CIiTH3IIN1IA03 373 4312855 14 30 1184 85 even ok
3 C16HITN10O7T 059 4812841 28 Y ) 1333 35 owven ok

Bruker Compass DataAnalysis 4.0 prnted;  8M10/2012 2:31:35 PM Page 1 of 1



S72

2-(4-Ethylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-6,7-

dihydro-5H-benzo[7]annulene-8-carboxamide (9d)

S#339156
single_puise o
= ——————m —_— = ~
)
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
S#362583
single pulse decoupled gated NOE
| Il (e l I i | i AR Ol ] I [T
I I b LA L L M 0 O N 0 1 LU R UL Ll i WL
T T T T T T T T T T T T T T T T T T T
.90 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

F2.2

F2.1

2.0

r1.9

r18

F17

r1.6

1.5

rl4

F1.3

F1.2

Fl1

1.0

0.9

0.8

F-0.2

r0.40

F0.35

r0.30

r0.25

r0.20

r0.15

r0.10

r0.05

r0.00




S73

HPLC

Analyzed: 05.07.12 03:21 Reported: 05.07,12 15:46
Processed: 05.07.12 15:45
Data Path: D:\WIN3ZAPP\HSM\Chromni\DATA\4571%

Applicatzon: Chromni Series:4571
Sample Name: AJ7501 Vial Number: 13
Injection from this wial: 1 of 1 vial Type: UNK

Volume: 5,0 ul
Chrom Type: HPLC Chanpnel : 1

L ¥4

a3
H

H

a0

Intensity (mV)

Acquisition Method: Chromni
Blank Subtr Sample Name: XG §7.1
Column Type: 010 Developed by: Jeng
Solvent A: Wasser + 0,05%TFA Solvent B: ACN + 0,05%TFA

No. RT Area Ceonc 1 8C
1 19,14 12781 0,108 MC
2 19,88 14472 0,121 BB
3 20,84 159543 0,168 MC
4 21,17 34405 0,287 Mc
S 21,61 11771381 38,081 MC
6 22,33 66843 0,557 MC
7 22,59 35122 0,293 mC
a 23,56 46779 Q0,350 MC
12001733 100,000

Peak rejection level: 0




S74

<
UG5, 3012 C & maA
Generic Display Report )
Analysis Info Acquisition Date  8/2/2012 9:37:48 AM
Analysis Name  D:ADataVPMC\PharmChemie\Routing\APCIVI2_08\WJU_AJ7501.d
Method APCI_direciprobe_positiv.m Operator Mainers
Sample Name  AJ7501 Instrument micrOTOF-Q Il
Comment Junker
APCI-Direkt
Kaliveation mil Fettsacureestern
Inens WIU_AJ7EG1 & TIC +Al 1A
x108
s-
2
1
N 0.25 050 078 100 = 125 150 175 200 Time (min]
Intans. 1,41 4 9(161-168
x109 “an N .
4953004
6.
4
2 380.2048
2751450 l
0 ks v  IASSEON (RIS i O — ey L
200 200 400 600 700 800 930 2
Inters. +M35. 1.4-1.4min #(161-163)|
X105
495.3004
84
41 456 3045
2
4942928
4532861 497 2067
e L 1 1 1 |eewe
485 420 ag2 484 495 458 500 802 504 mz

Brukar Compass DataAnalysis 4.0 printed:  8/2/2012 1:39:11 PM Page 1of 1
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  8/2/2012 8:37:48 AM
Analysis Name  D:\DatalPMCiPharmChemie\Routine\APCIN12_DB\WJU_AJ7S01.d
Melhod APCI_directprobe_positiv.m Operator Meiners
Sample Nama  AJ7501 Instrument / Ser¥ micrOTOF-Q 1| 10252
Comment Junker
APCI-Darekt
Kalibration mit Fettsaeureestem
Acquisition Parameter -
Source Type APCI lon Fosarity Positve Set Nebulizer 0.7 Bar
Foous Not active Set Capiliary 4000 V Set Dry Heater 200°C
Scan Bagin 100 miz Set End Plate Offset  -500 V Set vy Gas 3.0 ¥min
Scan Enc 1000 miz Set Colision CefRF 1300 Vpp BSel Divan Valve Waste
Intens. WS, 7.4-1 4min #(161-169)|
x105]
0.8
06 4953008
0.4+
0.2 330.2018
2751450 l l
00 b wha v - —
100 200 300 400 500 £00 760 800 %00 mz
Meas. miz # Formula Score mfz em[mDa] em[ppm) mSigma rdb e Conf N-Rule
4953004 1 C33HION202 10000 455 02 04 1470 155  even ok
7 CZIHISNB 1058 4852978 25 5.0 1567 165 even ok
3 C28H3IN404 115 465,2966 -38 37 1710 115 even o
4 C21H43IN4O® 028 4853025 20 41 2008 25 even ok
5§ CZHIINBOS 002 4553038 34 68 2272 75 ewn o
& CI18H3ISN1403 004 49853013 07 14 2408 B85 even ok
7 C14HIMN200 000 4952984 -20 40 2543 95 awn ok
& C17H3N1007 001 4852098 48 13 2545 35 ewen ok
2 CI13H3ISN1OS 000 4852971 33 4.7 2578 48 ewen ok
Bruker Compass DalaAnalysls 40 printed.  8/2/2012 1;38:18 PM Page 1 of 1




S76

2-(4-Butylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-6,7-

dihydro-5H-benzo[7]annulene-8-carboxamide (9e)

0201(05)
jun012013, AJ94, Junker L 340
STANDARD 1H OBSERVE
320
300
280
260
240
I 220
200
180
160
I 140
L 120
I 100
80
60

40

F20
S Lo

F-20

4.0 3.5
1 (ppm)

0203(05)
jun012013, AJ94, Junker
STANDARD 1H OBSERVE

36000

34000

77.16 Chloroform-d

168.50
14.44

32000

68.15
—59.97
—57.75

37.

35

29,

28.
—22.87

30000

{28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

F-2000

-4000

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



. L

ul

S77

0204(05)
jun012013, AJ94, Junker
STANDARD 1H OBSERVE

r10

F20

r30

k40

F50

60

70

80

90

100

110

120

130

r140

150

~160

8.5 8.0 7.5

7.0

6.5

6.0

5.5

5.0

4.5

T
40 35 3.0 25 20 15 1.0
2 (ppm)

0.5

0.0

-0.5

-1.0

f1 (ppm)



S78

HPLC

Analyzed: 05.07.12 05:34 Reported: 05,07.12 15:57

Processed: 05.07.12 15:57
Data Path: D:\WIN32APP\HSM\Chromni\DATA\4580\

Application: Chromni Series:4980
Sample Name: AJS9401 vial Number: 20
Injection from this vial: 1 of 1 Vial Type: UNK

volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100 r“if |

#0 L

-
-

R
60 ’

40

Intensity (aV)

20 |

(=]
1Y) W
3=l
A==

Ratention Tins (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010 Developed by: Jens
Solvent A: Wasser + 0, 0S$TFA Solvent B: ACN + 0,0S%TFA

No, RT Area Conc 1
1 17,62 18416 0,055
2 19,06 14108 0,042
3 19,99 16006 0,048
Ly 21,51 17645 0,053
5 22,52 63872 0,191
6 22,89 33270307 99,395
2 24,83 72535 0,217

33472889 100,000

Peak rejection level: 0




S79

Generic Display Report

Analysis Info
Nuyauuame \\pz-ms\PZPharmChemie\Routing! APCIV12_08IWJU_AJB401.d

APC| dlmdprobo_posilv m

Acquisition Date  02.08.2012 11:40:36
Operator Meiners

SamplaNatne Instrument miccOTOF-Q )
Comment Junket
APCI-Direkt
Kakbration mit Fattsasureestam
Ommu
x108
‘-
3
2-
11 L
= " 025 050 078 | 1.00 125 1.50 176 200 225  Tioe jmin]
[——=7IC vaa S |
Intens. +MS, 1 3min #150|
Palig
1.2
118.1434
1.04
D84
0.64
n
9.24 6223338
PRRE 410.2481
ao-ﬂ“L W ‘:“m. 0 I ..‘l A e —]
100 200 300 400 500 800 700 800 990 miz
Irfens., NS, 1,300 9150
;
] §23.3338
1000
524 3438
500
5223357
5253380
Lsmm“‘f“.l A, | egee , 5302065
T 514 816 5198 520 524 © 5% 532 mix
Bruker Compass DataAnalysis 4.0 printed: 28082012 14:12:28 —Fagc 1of1



S80

Mass Spectrum SmartFormula Report

Analysis Info Acquisifion Date  02.08.2012 11:40:36
Analysis Name  \\pz-ms\PZ\PharmChemie\Reutine\ AWPCIVI2_08\WJU_AJS401.¢
Mathod APC|_diractprobe_positlv.m Operator Mainars
Sample Narme  AJ9401 Instrument / Ser¥ micrOTOF-Q 11 10252
Comment Junker
APCI-Direkt
Kalitration mit Fettsaeureestemn
Acquisition Parameter
Source Type APCI fan Polarity Positive Set Nebulzer 0.7 Bar
Foous Not active Set Caplllary 4000 V Set Dry Healer 200C
Scan Begin 100 mz Set End Plate Offsat 500 V Set Dry Gas 3.0 Wmin
Scan End 1000 miz Set Colision Cell RF  130.0 Vpp Sat Divant Valve Wasste
Intens. #MS, 1 3min #150]
a0
157
1.0]
05
] 523,
s L L ol SO
1000 200 300 « S0 600 | 700 &% ) maz
Meas. miz # Formula Scors miz em[mDa] erfppm] mSigma rdb e Con N-Rude
1450563 1 CS5HSENG 10000 149.0670 07 a6 140 65 @en ok
6233335 1 CI5H4IN202 10000 5233318 L6 —=3.1 ~ 04 165 even ok
2 C40H4& 54,46 5233350 24 46 315 195 sven ok
3 C3TH3ING 600 5233292 43 83 387 165 even ok
4 C28HATNZOT 411 5233378 42 8.1 549 85 aven ok
8253389 1 C26H4IN1002 5882 5253408 1.9 36 181 115 wven ok

Bruker Compass DataAnalysis 4.0 printed:  28.08.2012 14-11:50 “Page 1of1




S81

2-(4-tert-Butylphenyl)N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-

6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9f)

fﬂ@ ZETgRQ@EJDtkgT:SDDL\:'\'\'\'\'\ w'vr'<r'#Hrﬁwinirﬁwiainininin;’nini:\ir\idv\ir\i:\iv\ir\i:\iv—i """

TR T

BROFA T R oo nleseerssagaNasy NI NNOOBRNNTODN T NN SO DNNNG N0 ooo 160
HNAARRITTLITILTAMAAN SE8CE R eRANMEERRRCCORARAS S RYRREBER
E

150

140

130

120

110

r100

90

80

70

60

50

40

30

F20

10

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

0201(18)
jun122011, 69, Junker
13C OBSERVE 75000
ad=2 run with findz0 before acqifsitior? 22 3 ANMEB 2R3 EX ¢ ON MM
P qw QO ®O W 70000
I

127.

126.
— 120

85.55
— 68.16
—59.99
—57.76

37.

35,

65000

60000

55000

50000

45000

40000

35000

30000

25000

{20000

15000

10000

5000

F-5000

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)



S82

HPLC

Analyzed: 11,08.11 01:52 Reported: 11.08.11 05:20
Processed: 11,08,11 09:20
Data Path: D:\WIN3ZAPP\HSM\Chromni\DATA\3443\

Application: Chromni Series:3443
Sample Name: AJ6S02 vial Number: 12
Injection from this vial: 1 of 1 Vial Type: UNK

volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100 }lur"' o ‘= —1 ‘l
80 -“‘i ‘ f
- ] | ko ——— —
g 60 4 o o |
2 3 |
g 0
g |
20 — » | are
3 i' g = i %
1 | '; a3 " 2 ; { ™
Q <N — = = DEDNES NSRS o WYL L
| |
-T *’“ILT—'ﬂT ™ | R TR B I B SR ‘Vr"_'_ﬁ'T : A B Sl G 1ML Bl B
0 5 10 15 20 25 30

Betention Tise (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACHN
Column Type: 010 Developed by: Jens
Splvent A: Wasser + 0,055TFA Scivent B: ACN + O, 05%TFA

No. RT Area Cone 1

1 18,09 10374 0,080
2 19,583 26270 0,153
3 20,78 14834 0,086
- 22,51 5954 0,035
5 22,95 17024237 $9,002
& 24,82 47769 0,278
7 25,17 66435 0,388

17195933 100,000

peak rejection lavel: 0

BB
EB
BB
MC
BB

MC



S83

Generic Display Report

Analysis Info Acquisition Date  9/4/2012 11:32:37 AM
Analysis Name  E'\Meiners\12_0S\WJU_AJ6802.d
Methed APCI_directprobe_positiv.m Operator Sendker
Sample Name  AJB902 Instrument micrOTOF-Q Il
Comment Junker

APCI-Direkt

Kallbration mil Fellsasureestern

Intans. ] WJU_AJG02 d: TIC *AllMS]
x108
2.0.
151
101

051

025 080 074 100 1.25 150 175 " 2.00 Time [min]

\ntens | +MS, 1.2-1.3n%n N(146-154)]

e

600 700 mz
Inters. +MS, 12-1.3min #146.154]
x10% 5233338

8/
gt
&
&

i f!‘!

=

514 516 518 520 sz = 54 56 525 50 51 mz

Bruker Compass DalaAnalysis 4.0 panted.  G/4/2012 2:25 44 PM Page 1 of 1




S84

Mass Spectrum SmartFormula Report

Analysis Info Acquisttion Date 942012 11:32:37 AM
Anatysis Name  E'\Memers\12_08\WJIU_AJ6902.d
Methed APCI_directprobe_positiv.m Operator Saendker
Sample Name  AJB202 instrument / Ser# micrfOTOF-Q Il 10252
Comment Junker
APCI-Direkt
Kallbration mit Fettsaeureestern
Acquisition Parametor
Source Type APCI lon Polargy Positive Set Nebulzer 0.7 Bar
Focus Not active Set Capitary 4000V Sat Ory Haater 200°C
Scan Begin 100 miz Sel End Plade Offest 500V Set Dry Gas 3.0 Umin
Scan End 1000 miz Set Collision Cell RF  130.0 Vpp Sat Divert Valve Wasle
Iv:;‘ +M5, 121 3min #{145-154)]
‘.
6-1
523,
44
z-
. L e S U ]
Meas. miz # Formuls Score miz e [mDa] er[ppm] mSigma rdd e Conf N-Rule
6233338 1 C40H43 10000 5233359 24 46 408 195 even ok
2 C35H43IN202 8962 5233319 = 544 155 ewen
31H 8 ; A2 82 165 even ok
4 C28MarNzZOT 138 5233378 43 82 1028 85 even ok
S5 C25H3INI120 276 5233362 28 58 1182 125 even ok
B8 C22IHM4TN4O9 1087 5233335 03 05 1266 25 even ok
7 C24H4INBOS 376 5233351 18 a0 1320 75 even ok
8 C20H3IBN1203 227 5233324 -11 2.1 1455 85 aven ok
9 C16H35N200 0.09 6233297 38 7.2 1583 85 even ok
10 CISHAINIOOY 034 s2333 24 46 1584 35 even o

Bruker Compass DataAnalysis 4.0 prnted.  Q4/2012 2:25.55 PM Page 1 of 1
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2-([1,1'-Biphenyl]-4-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4yl)aminomethyl]phenyl}-

6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (99)

e R I PR T R LR R R R P R R P I R L R I I T S Y
RAB S L A AR AR AR RS ST AR RN AN ININE88385 R SAnmAnana @R iRdboRNAA R "RRRRRARRRREELES
y 1 T S D R AR LR N L AR R B s 0 R R R Rt R R R R R R AR L 400
i 076, ARNANANNN L o NN NANANSNANSNE HANANNNANE rASARRR AR rS
e = === — ey <t
350
300
250
200
150
100
|
|
|
| b
|
! M o
! J J

T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
1 (ppm)

S#658049 r0.16
single pulse decoupled gated NOE

0.15
r0.14
F0.13
F0.12
F0.11

r0.10

r0.09

r0.08

r0.07

r0.06

r0.05

r0.04

r0.03

r0.02

i o
1R

F-0.01

T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)



S86

HPLC

Analyzed: 12.09,12 22:57 Reported: 13.09.12 10:08
Processed: 13.09.12 10:08

Data Path: D:\WIN32aAPP\HSM\Chromni\DATA\5233\
Application: Chromni Series:5233
Sample Name: AJ7602 Vial Numbexr: 7

A J £ Vial Type: UNK
Injection from this vial: 1 of 1 ol s 0

Chrom Type: HPLC Channel : 1

100 Inu; = }
[T - i
g SO I T v e
g I
% &0 3
5 | '
20 |
0 ' - — - — - ]

e A A
0 2 4 6 8 10 12 i 16 16 20 22 24 26 28
Ratention Time (min)
Acquisition Method: Chromni
8lank Subtr Sample Name: ACN

Colum Type: 010 Developed by: Jene
Solvent A: Wasser + 0,05%TFA Solvent B: ACN + 0,05%TFA
No. RT Area Canc 1
1 23,27 14208 0,267
2 25,01 5311184 99,733
5325392 100,000

Peak rejection level: 0

| B3 |



S87

Generic Display Report

Analysis Info Acquisition Date  10/22/2012 3:34:21 PM
Anslysia Name  D/ADataVIPMC\PharmChemie\Routine\LC-MS\2012_10_22\AJ75_BAS_01_8456.d

Method

tune_low_lems_routine_positiv_10min.m Operstor Meinars

Sample Name  AJ78 Instrument micrOTOF-Q I

Comment

Junkes
LCMS-ESI+
Kalbration mit Li-Formate

¥10B4
10

05

AJ76_BAE_01_Bassd TIC oAl'MTST

ntdhd
%105

; Nﬁ_a_a_m a ﬁ 544.3000 +

i ot e i e il o

——— T P S a‘TTWlOU'M;l

i
w
»~
o>
-
-5

1.5

1.04

Q.51

IS, 6 dmin 8757
543.3017

100 200 300 400 500 800 700 800 200 10000  miz

Irhens.
x108

157

1.04

0.51

a0

w78 | T BA25 | 545 T 5550 55718 miz

5380 | 8378 5400 5425 5450 5475 5500

Brukar Compass DataAnalysis 4.0 prnted: 1072372012 7:55:44 AM Page 10f1
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  10/22/2012 3:34:21 PM
Analysis Name D/ \Data\lPMC\PharmChemie'Routine\LC-MS\2012_10_22\AJ76_BAG_01_8456.d
Method wne_low_lcms_routine_positiv_10min.m Cperator Meingrs
Sample Name  AJ78 Instrument / Serd micrOTOF-Q 11 10252
Comment Junker
LCMS-ESi+
Kalibration mit Li-Formate
Acquisition Parameter
Souros Type ESI ion Polasity Positive Set Nebulizer 2,0 8ar
Focus Not active Set Capikary 4500V Set Dry Heater 200°C
Scan Bagin 100 miz Set End Plate Offset 500 V Set Ory Ges 9.0 ¥min
Scan End 1000 miz Set Collision Cel RF 200.0 Vpp Sat Dived Valve Waste
Intens. | *M3, 6.Amin #757]
x105,
3.
2 5433017
14
o] e |
~ 100 200 30 400 500 09 70 800 500 1000 miz
Meas. miz # Formula Score miz em[mDa) er[ppm] mSigma db e Conf N-Rule
8433097 1 C3ITH3IN202 10000 5433008 - -1.9 3 85 ¥ ok
= 5 37 4. 5 even
3 CAzH3% 1404 5433048 30 55 281 235 even ok
4 CIMH4AIN207T 135 5433085 48 89 358 105 even ak

Bruker Compass DataAnalysis 4.0 printed:  10723/2012 7:55:57 AM Page 1 of 1




S89

N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-2-(naphtalen-2-yl)-6,7-

dihydro-5H-benzo[7]annulene-8-carboxamide (9h)

0102(05)
jun012013, AJ79, Junker L 400
STANDARD 1H OBSERVE

350
300
250
200
150
100

r50

T T T T T T T T T T T T T T T T T T
3.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
1 (ppm)

0103(05)
jun012013, AJ79, Junker
STANDARD 1H OBSERVE

32000

gune - 30000

SN 28000

'7.16 Chloroform-d

168.47

— 68.15
—59.98
—~57.74

26000
24000
22000
20000
18000
16000
14000
12000
10000
8000

6000

I 4000

i
i 2000

F-2000

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



. ‘ | lll‘l

0104(05)
jun012013, AJ79, Junker
STANDARD 1H OBSERVE

S90

9.0 8.5 8.0 7.5

7.0

6.5

6.0

5.5

T
5.0

T

4.5
2 (ppm)

T
4.0

T
3.5

T

3.0

T
2.5

r10

F20

r30

k40

F50

60

70

80

90

100

110

120

130

r140

150

~160

f1 (ppm)



S91

HPLC

Analyzed: 05.07.12 06:07 Reported: 05.07.12 15:50

Processed: 05.07.12 15:50
Data Path: D:\WIN22APP\HSM\Chromni\DATAY\4975)
Application: Chromni Series:4975
Sample Name: AJ7901 Vial Number: 16
injection from this vial: 1 of 1 Vial Type: UNK
Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100 P
TR Ll F
3 T
o
i 40 ' I
8
20 —
|
' l'
0 vl < =
" 1 Ty - 1 -7 v

9 2 4 § 8 10 12 1w 15

Retention Time (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Developed by: Jens
Solvent A: Wasser + 0,05%TFA

Solvent B: ACN + 0,05%TFa

No. RT Area Ceonec 1

1 17,65 69519 0,303
2 13,08 29553 0,132
3 i%,87 46234 0,206
4 20,35 85375 0,380
5 21,15 380258 1,692
a 21,57 21616632 96,199
7 22,38 173392 0,798
8 23,51 51409 0,223%
9 23,91 12416 0,055

22470786 100,000

Peak rejection level:

MC

MC
MC
MC

MC
MC



S92

Generic Display Report

Analysis Info

Acquisition Date  02.08.2012 10:53:37
Analysis Name  \\pz-ms\PZ\PharmChemisiRoutine\ APCI\12_08'WJU_AJ7901.d

Method APCI_directprobe_positiv.m Operator Meiners
Sample Name ~ AJ7001 Instrument micrOTOF-Q 1l
Comment Junker
APCI-Direkt
Kalibration mit Fottsasureestemn
Wntens.
x106]
28
2.01
1.5
1.0
0.53
00 — - . — , — - —— v r—
224 2.50 275 3.00 325 %50 375 4.00 425 Time [min)
L Tcearms |
Intens. +M5, 3.1min #366|
%1051
ond 517.2867
0.64
04
0.2
2282368
116.1417 188.2485 o {
T~ 2% % o 8o 70 o %0 e
wtens.| NS, 3.2-3.2min W 379-380)|
x105]
5 517.2880
‘.
39
18
24
1 518.2701
5152700 5182037
A fii= )
" =08 510 612 814 598 518 522 524 626 miz
Bruker Compass DalaAnalyss 4.0 printed:  28.08.2012 14:17:62 Page 10f |
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Mass Spectrum SmartFormula Report

Analysis info Acquisition Date  02.08.2012 10:53:37
Analysis Name  \\pz-ms'PZPharmChemiaiRoutinel APCI\12_08\WJU_AJ7901.d
Mathod APCI_directproba_positiv.m Operator Meinars
Sample Nama  AJ7001 Instrument / Ser# micrOTOF-Q || 10252
Comment Junker
APCI-Direkt
Kalbeation mit Fetisasureestem
Acquisition Parameter
Source Typs APCH lan Posiive Set Mebulizer 0.7 Bar
Focus Not active St Capdlary 4000 V Set Dry Healer 200°C
Scan Begn 100 miz SelEnd Plale Offset 500 V Sot Dry Gas 3,0 ¥min
Sean End 1000 miz Set Collision Cell RF 1300 Vpp Sat Divent Valve Wasls
Interys. VIS, 3.2-32min M379-380)
X107
0-
1 517.2080
44 -
24
0 e mﬁm e ¢ T v
100 "200 300 400 500 600 700 800 800 mz
Meas.miz # Formua Scora miz evr(mDa] err[ppm] mSigma rdb o Coaf N-Rule
2971368 1 C21HI1IN2 100.00 257.1386 81 145 even ok
5182002 1 CIBH4AONGOID 9469 5182893 -on -15 107 15 even ok
5512884 1 C30MIIN4O6 7607 551.2884 1.0 19 176 135 oven ok
prma—y W5, 3. min #3685
x105;
1,251
1.001
517.2867
Q.78
0,507
0.257 po
3 1.2498
0,00 o mmieamerd .ﬁ*}‘a.fr‘.““ N SN it Dauie it deadsinr eoefor il
100 200 30 400 500 600 700 800 900 mz
Meas. miz # Formula Scara miz etr[mDa] errlppml mSigma uh e Conf N-Rule
3151602 1 CEHIENIGO 10000 3151609 119 ean ok
3912496 1 C24H3IN4O 10000 391.2402 -M -u m ns even ok
2 C23H3505 3761 391.2479 18 A48 129 65 even ok
4113985 1 C30HS! 10000 411,3988 10 24 160 68 even ok
517.2867 1 CS35M37TN202 10000 517.2850 -17 -34 35 185 even ok

Bruker Compass DataAnalysis 4.0 printed:  28.08.2012 14:18:15 Page 1of 1



S94

2-(2-Fluoropyridin-3-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-

yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9j)

Al 78-3
jun122012, AJ78, Junker
STANDARD 1H OBSERVE

T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0

5.5 5.0
1 (ppm)

T
4.5

T
4.0

T
3.5

T
3.0

T
2.5

T
2.0

260

240

220

200

180

r160

r140

120

r100

80

60

140

r20

F-20



S95

(wdd) 14

I 10000
9000
8000
- 7000
6000
5000
4000
3000
2000
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k10
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30

k40

o o o o o
[re} © DS © =}
1 1 ! 1 1

100
110
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L 160

-10
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20

£6787 _
o6z~ -
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srse~" i
ogze~" L

30

40

50

L9°LS —~ -
€009

£0'89 — L
p-Wi0joIolyD 9T°LL
O HTT /

20711
SELTT
991411
69411 -
STI8TT |
£5027
59'027 = — L
611121 ——
£€722T
8€1221
bSTELT —
60'621
zreeT — —
800€T | r
PETOET
95'0€T ;r
OETTET

THIZET

bLZET
Wi E
E.vmﬁ
Ly
£06€T L ]
6L10vT e -
681041 |
$6/'0bT — =
SOTHT | r
67€bT
€£19v1
sg'op1 A H
88'651
64451
26091 | — L
677691 —
Se'891 - —

70

90
e

100

\

T

110
1 (ppm)

120

=

170 160

180

T

190
jun122012, AJ78, Junker
STANDARD 1H OBSERVE

Al 78-4
jun122012, AJ78, Junker
STANDARD 1H OBSERVE
|
T T T
230 220 210

0304(09)

-1.0

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.5
f2 (ppm)

8.0

8.5

9.0

11.0 10.5 10.0 9.5



S96

HPLC

Analyzed: 29.11.12 02:45

Reported: 30.11.12 09:18
Processed: 30,11.12 09:18

pata Path: nx\umzzApp\Hsu\Chromni\DA'rA\sSOS\

Application: Chromni
Sample Name: AJ78
Injection from this vial: 1 of 1

Beries:5605
vial Number: 23
vial Type: UNK
Volume: 5,0 ul

Chrom Type: HPLC Channel : 1

100 ™
ao—‘“‘
B _
i 60 - . 10
fed
i 0 -
A
20

: s
16 18 20 22 24 25 28

Ratention Tima (min)

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

solvent A: Wasser + 0,05%TFA

peveloped by: Jens

Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1

> 17,42 212460 0,687
2 17,99 82817 0,268
3 18,35 30571654 58,846
4 20,81 10723 0,035
s 21,07 14352 0,046
6 21,43 24293 0,079
7 21,90 12166 0,038

30928465 100,000

pEEESeE | ¥

peak rejection level: 0




S97

Generic Display Report
Analysis Info Acguisition Date  12/10/2012 8:55:51 AM
Analysis Name  E:\Meiners\12_120WJU_AJ78.d
Method APCI_directprobe_positiv.m Operator Meiners
Sample Name  AJ78 Instrument micrOTOF-Q |l
Comment Junker
APCI-Dirokt
Kalibration mit Fatisasureestarn
Intens. WIU_AJT8.d TIC +All MS|
x108
5.
4
3-
2
1
= 04 10 15 20 25 Tme[mn)
lrau:s M8, 11-1.imin #{125-128)
o 486.2524
Gq
4
2-
3711482
! N OO
200 300 400 500 600 700 800 900 miz
\ntens. WS, 1.1 1min 9(125-128}
x108 4862524
e-
‘-
2<
475.0 4ns 4800 4825 4850 4875 490.0 4925 4950 4975 mwz
Bruker Compass DataAnalysis 4.0 prnted; 121062012 1.17:52 PM Page 1of 1




S98

Mass Spectrum SmartFormula Report

Analysis Info

Acquisition Dats  12/10/2012 8:55:51 AM

Analysls Name  E:\Mainers\12_120WJU_AJ78.d

Method APCI mm _positiv.m Operator Meiners
Sample Name  AJ78 Instrument / Ser# micrOTOF-Q Il 10262
Comment Junker
APCI-Dirakt
Kalibration mit Feltsaeureestorn
Acquisition Parameter
Source Type APCI lon Polarity Positive Sel Nebulizer 0.7 Bar
Focus Not sctive Set Capillary 4000 V Set Dry Heater 200°'C
Sean Begin 100 miz SetEnd Plate Offset ~ -500 V Sal Dry Gas 3.0 ¥min
Scan End 1000 miz Set Colision Cel RF  130.0 Vpp Sel Divert Valve Wasie
m:o-é NS, 1.1 1min M125-128)|
0.8
08 485 2524
044
971.5304
021
71,1482
o 265.0892 (52 2 A
100 200 300 400 50 €00 700 20 200 mz
Meas. miz  # Formula Score miz e [mDa] err[ppm] mSigma b e Conf N-Rule
483.2524 1 CQDH335N302 4518 4882851 27 55 1637 155 even SRR
2 4N3T T iobou 4862527 03 TO8TTITSAT 125 aven ok
3 C27H34F2N303 418 4862563 38 79 180.3 115 even ok
4 C224H3ITFNOS 2.87 4882498 27 -53 195 65 even ok
5 C26H28FNG 1064 4862524 0.0 00 2044 165 even ok
8 C2BH3IF3INSO C.0B 4862478 45 -101 2111 125 even ok
7 C21H3BF2NOS 166 4862500 A5 31 2184 25 even ok
8 C25H33IFNSO4 184 4882511 -13 -27 2166 115 aeven ok
9 C25HS33IF5N30 109 4862538 1.4 29 2218 BS5 evea ok
10 C23IH3DF2NSO 105 4862638 12 24 2238 125 aven ok
11 C1BH3IIFNEO® 004 4862570 45 g4 2255 25 wven ok
12 C24H35F3IN3I04 0.02 488.2574 50 102 2213 15 even ok
3 C23H32F4N502 005 486.2457 3.8 78 2300 85 even ok
4 C21H20FN1102 0.04 4582484 40 82 2318 125 oven ok
15 C22H3MMF2NS05 055 4862523 02 04 2357 75 even ok
1% C20H3t1F3INSO2 003 4862547 23 47 2406 B85 aven ok
17 C2HMFENIC2 007 4862550 25 52 2407 A5 . even ok
18 C20H3IFS5N503 0.03 4882498 26 54 2490 45 aoven ok
19 C18H3OFIN11013 002 4862495 -28 5.9 2510 B35 eaven ok
20 C20H33IFON3 Q.09 4862525 01 02 2540 15 aven ok
21 C1SH35F3INS06 0.05 4862534 1.0 20 2648 35 even ok
22 C18H2IF3N15 0.07 48562520 04 08 2557 95 aven ok
23 C18H30FGNY 0.07 4862623 091 03 280 5% aven ok
24 CITH32F4NSO3 0.00 4862559 34 71 2595 45 even ok
25 C19H35FTN303 0.00 4862851 ar 78 2596 085 aven ok
28 C1SH28FN1503 000 4862558 32 66 2615 B35 even ok
27T CITH3AF2N707 0.00 4862482 42z 886 2629 35 aven ok
28 C18HI?FSNOT 0.00 4862485 40 82 2830 05 aeven ok
29 C1SH31F3N1104 0.01 4862507 17 a5 2678 A5 sven ok
30 CIATH34FBN504 0.01 4882510 -1.8 31 2678 05 aven ok
31 C15H31FTNSO 0.01 4862534 10 20 2730 15 even ok
32 C14HIIFNNMO7 000 4862543 18 s 2734 35 aven ok
Bruker Compass DataAnaiysis 4.0 printed:  12/10/2012 1:18:03 PM Page 10f2




S99

2-(6-1sopropoxypyridin-3-yl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-

yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9k)

Al 74-3
jun122012, AJ74, Junker
STANDARD 1H OBSERVE

k210
200
190
180
k170
160
150
140
I130
k120
k110
100
+90
180
170
+60
50
140

30

1 A

F-10

~-20

T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

AJ 74 13C 20000

jun122012, AJ74, Junker
STANDARD 1H OBSERVE 19000

111.74

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

il 1000

r-1000

+-2000

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



'

S100

TR

I
AJ 74ghsqc
jun122012, A)74, Junker
STANDARD 1H OBSERVE
r
L] s -
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[
- * -
.
&
-
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

2 (ppm)
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HPLC

Analyzed: 05.12.12 22:31 Reported: 06,12.12 09:19

processed: 06.12.12 09:19
Data Path: D:\WIN22APP\HSM\Chromni \DATA\5625\
application: Chromni
Sample Name: AJ74
Injection from this vial: 1 of 1

Series:5629
vial Number: 7
vial Type: UNK
volume: 5,0 ul
Chrom Type: HPLC Channel : 1

20 |

100 T"f’l“ = =] o
{

80 ”‘I 5 | :‘

A I |

i 80 - == ;‘l ;o‘ "—xJ "
o)

i |

| w

I

N B

1 2208

yvempTrr——y Y T - B L Ao b MAA LAY L by Sl T

]
2 4 & 8 10 12 14 16 18 20 22 N 26 28

Retention Time (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACH
Column Type: 010

Developed by: Jens
Solvent A: Wasser + D, 05%TFA

Solvent B: ACN + 0,053TFA

No. RT Area Cone 1
1 19,75 6214630 99,369
2 20,54 24206 0,387
3 22,08 15226 0,243
6254122 100,000

peak rejection level:

BC

MC

MC




S102

Generic Display Report

Analysis Info Acquisition Date  12/18/2012 9.28:57 AM
Anaiysis Name  D:\DataUPMC\PharmChemig\Routine\APCIVI2_12\WJU_AJ74 d
Methed APCI_directprobe_postiv.m Operator Meiners
Sample Name  AJ74 Instrument micrOTOF-Q 1f
Comment JUnker

APCI-Direkt

Kalibration mit Fettsaeureestermn

'm,"g‘a WIU_AITA.G TIC *AllMS|
x

204
15
104

0.6

0.25 05 a7s 1.00 128 150 RS 200  Time [min|

Intons., +MS. 12:12min msmToi

o

100 200 T T am 500 T e00 T
Intens +145, 1.2-1 2min #137-140)
x102]

527.3106

824 2612
g 5262938 AR

| | seamzo
516 518 520 522 524 526 528 % 532 5  miz

L=}

Bruker Compass DataAnalysis £ 0 printed:  12/18/2012 12:52:00 PM Page 1of 1




S103

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  12/18/2012 9:28:57 AM
Analysis Name  D:\DataUPMC\PharmChemig\Routing!APCI 2_12\WJU_AJ74.4
Method APCI_directprobe_positiv.m Operator Meiners
Sample Name  AJ74 Instrument / Sad  micrOTOF-Q 1| 10252
Comment JUnker
APCI-Dirakt
Kalibration mit Fettsaeureestern
Acquisition Parameter
Source Type APCH lon Palarey Posiflve Sel Nebulizer 0.7 Bar
Foous Not active Sat Capitlary 4000 V Sel Dry Healar 200°C
Scan Begin 100 miz Set End Plate Offset  -500V Set Ory Gas 3.0 iy
Scan End 1000 m/z Set Collision Cell RF 130,0 Vipp Set Divert Vahe Waste
B 1,2-1.2mn #(137-140)
5263077
4112023
- e b
Mess.miz # Formuéa Score miz err[mba] erfppm] mSigma rdb e Conf N-Rule
5263077 1 C3EH4ONO B8535 5283104 28 53 738 195 even ok
o2 C3IHAIN3O03 10000 5263064 12 24 978 155 eyen ok
3 C20H3BNSO 518 5263037 Y] 75 1037 165 ewen ok
4 C26HAAN3OEB 049 5263123 45 B4 1351 B85 even ok
5 C2IMH3BN13I02 086 5263108 33 62 1564 125 aven ok
6§ C21H4MNSO 0 449 5283083 06 12 1578 25 even ok
7 C1OHR2N19 181 5253083 06 11 1700 135 even ok
8 C22HAONSOG6 080 5263086 18 37 1706 75 even ok
9 CIBH3NISO4 082 5263089 07 14 1839 85 even ok
10 C14H3ZN2102 003 528.3042 34 65 197.3 85 even ok
11 CI17TH4ONNM 0B 008 5263056 -2 35 1978 35 even ok
12 C1IH3EN1706 000 5283029 4.5 -a1 2111 A5 even ok

Bruker Compass DataAnalysis 4.0 privted;  12/18/2012 12:51:54 PM Page 101
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S104
2-(4-Fluorophenyl)-N-{[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-6,7-

dihydro-5H-benzo[7]annulene-8-carboxamide (91)

49T

6E°E H“
ov'E

697
{754 &
we m

SLLT~C
18'87 =7
6z0s 7
or'be <
oz

S0°48 —
Wes—

w9 —

90t

flippm)

5.5

jun04AJ6001, Junker
STANDARD 1H OBSERVE
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f1 (ppm)
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S105

HPLC

Analyzed: 07.04.11 00:01 Reported: 0B.04.11 08:04
Processed; 08,04,.11 0B:04
Data Path: D:\WIN32APP\HSM\Chromni\DATA\2932\

Application: Chrowni Beries:2932
Sample Name: AJ6001 vial Number: 8
Injection from this wial: 1 of 1 Vial Type: UNK

Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

so. W3 r 1 J\. 't.
8 'i A
40 Jeoo fil
2z 333
4% %544
2 - T
i S " b »
r 20 - '
2 10 i % 3
. { “ s
i .
3 R e S Sy
0 +— e e » 5, =~ -
~10 ‘]
¥ EMA 0L ! L M e, T T MY T 2R T | ¥ Tt LI
] 5 10 s 20 25 30

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN

Column Type: 010 _ Developed by: Jens
Solvent A: Wasser + 0,05%TFA Solvent B: ACN + 0,05%TFA

Ro. RT Area Conc 1 BC
1 11,46 9825 0,056 MC
2 14,11 13863 0,080 MC
3 18,09 476322 2,736 MC
4 19,29 10713 0,062 BB
s 15,56 12243 0,070 ) (o
& 0

0,081

17411103 100,000

Peak rejection level: D



S106

Generic Display Report
Analysis Info Acquisiion Date  4/18/2011 7:46:36 AM
Analysis Name  DA\Data\IPMC\PharmChemle\Routine\2011_4\WJU_AJG001 o
Method Kurz_pos_MS_lowm Operator Meiners
Sample Name  AJBOO1 Instrument micrfOTOF-Q I
Comment Junker
ESI-Dirokt
Kalibration mit LI-Formate
Inbens
108
1.251
P age N .
100 ! B
| e -
ol | NSl Ll
] B D G S,
050 |
02s] |
'I
0,004 . . .
0.06 010 0.15 0.20 028 030 035 0.40Time [min]
[ TIC+m S ]
Intens. +MS_0.06-0.38min #(5-45)
X109
. 485.2508
2.
1.4
3701592
3 326 3757 L ok "
100 150 " 200 250 300 350 400 450 500 550 miz
Imtans. WS, 0.05-0.38min #(5-45)
x105.
485 2568
3
24
4852613
‘-
487[2540 4912663
T &2 ke pres 258 ko = ma
Bruker Compass Datadnalysis 4.0 ponted,  4/18/2011 7:53:15 AM Page 1 of 1



S107

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  4/18/2011 7:46:36 AM
Analysis Name  D\Data\lPMC\WPhammChemie\Routine\2011_4\W.JIU_AJS001.d
Mathod Kurz_pos_MS_low.m Operator Meiners
Sampée Name  AJG001 instrument / Ser# micrfOTOF-Q I 10252
Comment Junker

ES|-Direkt

Kalibration mit Li-Formate
Acquisition Parameter -
Source Type S| fon Polarity Positive Set Nebuizer 50 Bar
Focus Not active Set Capitary 4500V Set Ory Heater 220°C
Scan Begin 50miz Set End Plate Offsat 500V Set Ory Gas 9.0 limn
Scan End 1000 maz Set Collision Celt RF 500.0 Vpp Set Diverl Vave Waste

+MS, 0.05-0. 38min qMB)l
4852563
701582
L |
Meas. miz # Fomula miz e [mDa} e [ppm] mSigma mdb o Conf N-Rule |
4352588 1 CMMMFN202 4852599 a1 02 99 1585 even ok 304884 -

Bruker Compass DataAnalysis 4.0 printed.  4/18/2011 7:53:23 AM Page 1 of 1



S108

2-(4-Fluoro-3-methylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-
yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9m)
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HPLC

Analyzed: 06.04.11 22:38

Data Path: D:\WIN32APP\HESM\Chromni\DATA\2330)

Application: Chromni
Sample Name: AJ6103
Injection from this wial: 1 of 1

Reported: 08,04.11 07:59
Proceagsed: 08.04.11 07:59

Series:2930

Vial Number: 7
vial Type: UNK

Velume: 5,0 ul

Chrem Type: HPLC Channel : 1

%

g 20

-] 10 ‘ - 2
] ‘«‘ =

°'§** \ﬂ G L
3 |
ity 4 [

0 5 10

i5

Retention Tiss (min)

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,05%TFA

Developed by: Jens

Selvent B: ACN + 0,0S%TFA

No. RT Area
1 2,75 0
z 11,33 13420
3 18,13 7228
4 19,55 27104
5 20,22 40302
6 21,05 235918
" : ; A% -

8 . v

9 22,95 167799
10 23,48 84561
11 23,88 25720
12 24,97 10467
13 25,83 14850
14 28,56 26122
49769496

Peak rejection level: 0

100,000
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Analysis Info

Analysis Name  D\Data\IPMC\PharmChamie'Routine\2011_3\WJU_AJ6I0T d
Kurz_pos_MS_low.m

Method

Sample Name
Comment

AJBIO1
Junker

ES|-Direkt

Kalibration mit Li-Formats

Acquisition Date  3/31/2011 8:32:06 AM

Operator Meinars
Instrument miccOTOF-Q I

x107.

03

069

0.41

024

00

WIU_AJGIN g TIC +All M8|

a1

02

93

a4 05

08 Tme min]

intens.
x10°
251
201
15

10

051

00

M5, 0.35-0 Gamin #(46-76]|

100

700 800 800 iz

intens. |
x105]
251
20
15

10

05

sm.lzszr w3z 5057057
|

+MS, 0.35-0.64min &(4E-76)

00

450

432

Bruker Compass DalaAnalysis 40

ast

436

493 500

502

i
v T

504 505 5 510 ma

Cprinted. 33172011 83720 AM Page 1of 1
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Mass Spectrum SmartFormula Report

Analysls Info Acquisition Date  3/31/2011 8:32:06 AM
Analysis Name  D\Dala\IPMC\WPharmChemie\Rouline\2011_3WJIU_AJSI0N d
Method Kurz_pos_MS_low.m Operator Meiners
Sample Name  AJEIO1 Instrument / Ser# miclOTOF-Q 11 10252
Comment Junker
ESI-Direkt
Kalibiration mit Li-Farmate
Acquisition Parameter
Source Type ESt lon Podarity Postve Set Nebulzer 5.0 Bar
Focus Nol active Set Capiliary 4500 V Sed Dry Heater 220°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 9.0 ¥min
Scan End 1000 miz Set Colsion Ceb RF 5000 Vpp Set Divert Valve Wasle
injens. WS, 0.39-0.64min WA5-75)
x10%
31
b 4932773
2-
]
1 3841782
) S S ——— — .llli,‘
100 200 200 400 500 500 700 800 600 vz
Meas. miz & Formula mz  err[mDa] err[ppm] mSigma rdb & Conf N.-Rule |
4892773 1 C34H3ITF20 4992807 34 69 88 165 even ck 248084
2 CIWHMF 4952795 23 45 106 195 eoven ok
3 CR2HIBFNZO2 4992755 47 34 ¢ 141 155 even ok

X Sr—:}-f’ ?&,’»)LX
—

Bruker Compass DataAnalysis 4.0 pnnted; /312011 8.37:28 AM Page 1ol



2-(4-Hydroxy-3-methylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-

S112

yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (90)

0302(05) 38
jun022013, AJ51, Junker §
STANDARD 1H OBSERVE el
3
;T
3
£
o
2
~
T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 1.5 1.0 05
1 (ppm)
0303(05) bl
jun022013, AJ51, Junker §
STANDARD 1H OBSERVE 2
@
2
z
o OHHONYT O MDD TNDOMBON a
] HFONAABNMYTANTOOTONRRS M NN o2 ©
@ WOOBONTLTMASARDBHBWE TR WA ~ [/l wnipodo T =
2 HegBRIIAAaR884Eyag4Ys S w8 aksow 3
2 LRk R R S R ] g 28 ap s a R £
| TS| (I NN I
1
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10

f1 (ppm)

450

400

350

300

250

200

150

r100

r50

I £5uuU

22000

21000

{20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000
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L Dl

0304(05)
jun022013, AJ51, Junker
STANDARD 1H OBSERVE ro

r10

F20

50
3

- F60

~ " k70

80

k90
100
F110
" k120
o g F130
b 140
b 150
L 160

T T T T T T T T T T T T T T T T T T T T T T
11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
2 (ppm)

f1 (ppm)
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HPLC

Analyzed: 04.08.11 03:37 Reported: 04.08.11 13:46
Processed: 04,08,11 13:46
Data Path: D:\WIN32APP\ESM\Chromni\DATA\3414)\

Application: Chromni Series:3414
Sample Name: AJS5101 Vial Number: 12
Injection from this vial: 1 of 1 vial Type: UNK

Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

: —NP
= -* MM((/L/ :‘:
80 f
§, 0 -1
z ] { WU
e 3
g : j ‘ 'S
[ 3 =3
20 — 1‘ |7
I s 113 .'
I (| N AL/
1"'1’“!""["’" | L ~rTeT T T ) T B . Selh |
0 5 19 15 20 25 30

Ratenticn Tise (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010 Developed by: Jens
Sclvent A: Wasser + 0,05%TFA Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1
1 6,77 11420 0,028
2 17,50 437070 1,063
3 17,97 485438 1,181
4 18,52 50137 0,122
5 19,32 39483280 96,045
& 20,36 36383 0,082
7 20,71 398976 0,571
g 21,47 206541 0,502

41109245 100,000

Peak rejection level: 0

528 8
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Generic Display Report

Analysis Info Acquisifion Date  9/11/2012 834,38 AM
Analysis Name D\Data\IPMCWharmChemielRoutine\APCINI2_0SWJIU_AJS1.d
Method APCI_directprobe_positiv.m Operator Sendker
Sample Namo  AJ51 Instrument micrfOTOF-Q 1l
Comment Junkar
APCI-Direkt
Kalibrationn mit Feltsaeureestemn
intons. WIU_AISTA TIC vAI IS
%1051
3-
2-
“
02 04 06 08 10 1.2 14 16 18 Tme fmin]
Intens.
o IS 0.8-0.8min #(80.55)
PE 4972773
31
2
3841428
1
2771222 {
old 17!._07‘9 l ‘dLJLL 12 mﬁsﬂ A
N 200 300 400 %0 600 700 800 500 miz
Imens. +MS, 0.8-0.3min 8(90-85)|
x10%
4 497.2778
3
z.
4932795
1] 496 2685
4952611 429 2822
" | PR | 5002835
488 490 a7 494 496 498 500 502 504 505 ez
Brukar Compass DataAnalysis 4.0 printed, 91172012 124812 PM Page 10f 1
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/11/2012 9:34:38 AM
Analysls Name  D:\Data\lPMC\PharmChemie\RoutinatAPCI\12_00\WWJU_ASS1.d
Method APCI_directprobe_positiv.m Operator Sendker
Sample Name  AJS1 Instrument / Ser# micrOTOF-Q 1| 10252
Comment Junker
APCIDirekt
Kalibrationn mit Feslsaeureestern
Acquisition Parameter
Source Type APCI lon Polanty Pasiive Sed Nabulizar 0.7 Bar
Focus Not active Set Capiliary 4000 V Sat Dry Haator 200°C
Scan Begin 100 iz Set End Plate Offsst 500V Set Dry Gas 3.0 Umin
Scan End 1000 miz 5ot Callsion CelRF  130.0 Vpp Set Divert Vaivo Wasto
uu;::s M50 8-0 8min #(90-95]
s-
" 497.2778
24
284 1928
|| o7iores  ATTM222 Vs I £50.4523 |
100 200 300 400 560 600 700 200 00 mz
Meas. miz # Formula Score miz err[mDa] erippm] mSigms rdb e Conf N-Rule
4872778 1 C3I7H3I7O 110 497.288 61 123 29 195 oven ok
2 C3AH3IINA 0.0¢ 4972700 -78 157 84 205 even ok
3 C32H37N203 10000 4972768 21 42 22 155 even ol

Bruker Compass DataAnalysis 4.0 printed.  911/2012 12:48:20 PM Page 1of 1
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2-[4-(Hydroxymethyl)phenyl]-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-

yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9p)

0601(18) b
jun082012, 1150, Junker s
13C OBSERVE nonfon
sS85 8
N TRONONNNMN CopOCQ
pad=2 run with findz0 before acquisition etz epdra NERESaE3RGT BR3B]B
LR NI B =N N
o990 ANNANS RRRRREEBERR SRR
s ==y /NN SOV
1
|
|
I
I VAN
AL I
T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)
0601(12) 2
jun0615001, Junker S
STANDARD 1H QBSERVE 2
<
O
o NENRNLYM NN T T NN T NGO T D NN M NS OO YT N0 DT TN AN YT NANRNNOONMONT N OB IS
Rnnininig LY LYY LYoy NegaegeuYTmoMmmapaq@EBRRNNREOROONAA AR HGRERNROO OO
NN NN NGRS e e e I S P I I P BB A IR A I BN I ARSI RS I PRSP R i i
) S Y A MY TV S R S Y Y B Y B T AT NS S S
B e = e A e ————

)
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f1 (ppm)

T T T T T T T
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HPLC

Analyzed: 04.08,11 05:42 Reported: 04.08.11 13:50

Processed: 04.08,11 13:59
Data Path: D:\WIN3ZADP\HSM\Chromni\DATA\3417\

Application: Chromni Series:3417
Sample Name: AJ15001 Vial Number: 14
Injection from this vial: 1 of 1 Vial Type: UNK

Volume: 5,0 ul
Chrom Type: HPLC Channel : 1

100 L\
§ |
bl 3 E.E
] 40 i
s 2
R - AL
[ i ;;f &2
: | " é.‘ ||‘|
O— ———— e & ,Jﬁyr TN
L 1 T ™1y v“-l'——‘ gy e -»;-rv—-:-'-----~--v--—~-'—7-I
0 s 10 15 20 25 30

Ratantion Time (min)
Acquisition Method: Chrommi
Blank Subtr Sample Name: ACN
Column Type: 010 Developed by: Jens
Solvent A: Waasexr + 0,05%TFA Solvent B: ACN + 0,05%TFA

No RT Area cone 1
1 15,99 7672 0,028
2 15,93 16812 0,061
3 17,26 5207 0,019
4 17,71 57119 0,209
5 17,99 173110 0,632
& 18,37 26258558 95,867
7 19,08 85935 0,328
8 19,50 34927 0,128
2 19,81 211366 1,502
10 20,60 335801 1,226

27390507 100,000

Peak rejection level: 0
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Generic Display Report
Analysis Info Acquisition Date  9/11/2012 9:41:50 AM
Analysis Name  D\DatalPMC\PharmChemie\Routine!APCI12_00WJIU_AJ150.d
Method APCI_directprobe_posifiv.m Opecator Sandker
Sample Name  AJ150 Instrument micrOTOF-Q 1|
Comment Junker
APCi-Direkt
Kalibrationn mit Fettsseureestern
Intens. WIU_AJIE & Tic +A1
x109 = ﬁﬂ
5
4
1
2
1
T aTs 500 528 550 575 600 625 650 675 Time [min]
1.1::;5. +MS, 5,65 7min #(672-678)
497.2730
‘q
‘.
2-
3821748
2771170
;ll —— rl' ll¢; - A - = v m“‘? & b
200 00 400 800 800 700 800 800 mz
m?‘ V145, B 65 7min 8(872-678)|
&t 4972739
°<
* 498.2766
2
495 2585
490.2798
» 4oe2e00 | | | | so0zsn2
488 280 442 434 495 458 0 502 504 506 miz

Bruker Compass Datadnalysis 4.0 printed:  8/11/2012 12:46:56 PM Page 1 of 1
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Mass Spectrum SmartFormula Report
Analysis Info Acqusition Date  9/11/2012 9:41:50 AM
Analysis Name  D:\DatallPMC\PharmChemie\Routine\APCIM2_09\WJU_AJ150.d
Mathod APCI_directprobe_positiv.m Operator Sendker
Sample Name  AJ150 Instrument / Ser# micrOTOF-Q 1l 10252
Commant Junker
APCH-Direkt
Kalibrationn mit Fettsaeureestern
Acquisition Parameter
Source Type AFCI lon Polarity Pastive Set Nebulzer D7 Bar
Focus Not active Sed Capillary 4000V Set Dry Heater 20 °'C
Scan Bagin 100 miz Set End Plate Offast  -500 V Set Dry Gas 3.0 benin
Scan End 1030 miz Set Collsion Cel RF 1300 Vpp Set Divert Vaive Waste
Iniens. IS, 5,65 7min 8(872-678)|
x108,
084
6.8 45727TH
044
92 3824748 l J
o..-.‘Jr it B - RS R I T Y
100 200 300 400 500 600 700 800 800 iz
Meas. mizx # Formula Score mz e [mDa] errlppm] mSigma rdb e Conf N-Rule
4972738 1 CMHIINS 100,00 497.2700 40 8.0 878 205 even ak
2 C33HI704 917 4972686 -53 -10.7 1103 155 aven ok
3 CRHITNZ03 323 497.278@ 59 119 1123 165 even ok

Bruker Compass DataAnalysis 4 0 prinfed:  @/11/2012 12.46:48 PM Page 1of 1
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2-(5-Formylthiophen-2-yl)-N-{4-[(methyl-N-(tetrahydro-2H-pyran-4-

yl)aminomethyl]phenyl}-6,7-dihydro-5H-benzo[7]annulene-8-carboxamide (9v)

0401(13)
jun04A17301, Junker
STANDARD 1H OBSERVE

1 | l I
" r !
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
0902(03)
jun05AJ7301, Junker
STANDARD 1H OBSERVE
3 = CANNSRNLIRARRTE ® o noN o
o o RN gt gt gt v ) @ o0 "N
g i 3350880808548 5 8h ERERES
| =SSN\ e Iy NNV
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10
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230

220

r210

200

190

180

170

160

150

r140

130

120

110

r100

90

80

=70

60

50

k40

30

r20

r10

40000

35000

30000

25000

20000

15000

10000

5000




S122

HPLC

Analyzed: 14.0¢.11 01:25 Reported: 14,04.11 14:02

Processed: 14.04.11 14:02
Data Path: D:\WIN32APP\H3H\Chromni\DATA\ZSSC\

Application: Chromni
Sample Name: AJ7301

Injection from this vial: 1 of 1

Chrom Type: HPLC Channel

50 }“TT 3 ]

E |
|
40
1 &
l SRS

20

Intonaity (aV)

10

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,053%TFA

is
Retention Time

Series:29564
Vial Number: 10
Vial Type: UNK
Volume: S,0 ul

: 1

R

> 1718

(min)

Developed by: Jens

Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1
1 17,18 12357 0,044
2 18,15 15586 0,058
3 18,65 229788 0,822
4 19,68 27517846 98,442
5 20,62 28816 0,103
6 20,78 26502 0,035
7 21,44 72028 0,258
8 21,89 21067 0,075
9 22,55 13198 0,047

10 22,70 16295 0,058

27553484

Peak rejection level: 0

100, 000
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Generic Display Report
Analysis Info Acquisition Date  5/2/2011 2:41:28 PM
Analysis Name  D:\Data\lPMC\PharmChemia\Routine\2011_5\WJU_AJ7301.d
Method APCI_directprobe_default.m Operator Meiners
Sample Name  AJ7301 Instrument micOTOFQ I
Commeant Junker
APCi-Dirakt
Kalibration mit Fettsaeureestem
Intens WIU_AI7301.d: TIC +AIl MS]
x103
4
a
z-
1 -
A o e i
v 02 04 06 08 10 12 14 16 18 Tme{minj
Intens. *ME 191 1mn #{132.134)
X103
501.2223
64
4-
388 1358
21
1160817
oL , e 1 AL L .-
100 200 300 400 500 §00 mz
m’:s VAIS, 19-1 timin M 132-134)]
x1
5012223
61
502.2249
4
£00.2124
2 5032223
485.2046 A
2214
0 & g h . —J = [ mji - -
ast 493 498 00 502 504 508 608 miz

Bruker Compass DataAnalysis 4.0 prinfed. 50272011 2:44:45 PM Page 1 of 1
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Mass Spectrum SmartFormula Report

Analyeis Info Acquisition Date 57272011 2:41:29 PM
Analysis Name  D:\Data\IPMC\WPharmChemic\Routine'2011_S\WJU_AJ7301.d
Method APCI_directprobe_default,m Cperator Meiners
Sample Name  AJ7301 Instrument / Ser# micrOTOF-Q 11 10252
Comment Junker
APCL-Dirckt
Kalibration mit Fattsssureestemn
Acquisition Parameter
Source Type APCI lon Polarity Postive Set Nabubzer 0.7 Bar
Focis Not active Set Capillary 4000 V Set Dy Haatar 200°C
Scan Begin 100 vz Set End Plate Offset 500 V Set Dry Gas 3.0 ¥min
Scan End 1000 miz Set Cofision Cel RF - 130.0 Vpp Set Dwvert Valve Waste
+MS, 1,11 Tmin 87132-13¢)
01,2223
388 1358
Ll 2422747 WY 1§ Y
Meas. miz # Fomula Score miz eir[mDa] erfppm] mSigma rdb e Conf N-Rule
5012223 1 C35H330S 100,00 5012247 24 4.7 1929 195 oven ok
2 CI0H3IINZ203S 2182 5012206 A7 33 2168 155 even ok

Bruker Compass DataAnalysis 4 0 printed. 5/372011 2:44.37 PM Page 1of 1
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2-(4-Methylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-

7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14a)

0601(01)
jun022013, AJ40, Junker L 260
STANDARD 1H OBSERVE
240
220
200
180
r160
140
120
r100
80

60

F40

k

F-20

7.5 7.0 6.5 6.0 5.5 5.0 4.0 3.5 3.0 2.5 2.0 1.5

0603(01)
jun022013, AJ40, Junker 36000
STANDARD 1H OBSERVE
34000

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

— 168.73
— 68.15
—59.97
~57.75
—37.97
—31.12
—24.62
— 21.64

N\ 29.65

32000
30000
28000
26000
24000
22000
20000
18000
16000
14000
12000
10000
8000

6000

4000

2000

" i ,

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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0604(01)
jun022013, AJ40, Junker
STANDARD 1H OBSERVE

*
IR

T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
2 (ppm)

r10

F20

r30

k40

F50

60

70

80

90

100

110
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r140

150

~160

f1 (ppm)
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HPLC

Analyzed: 06.02.13 19:20 ‘Reported: 12.02.13 17:36
Processed: 12,.02,13 17:36
Data Path: D:\WIN32APP\HSM\Chromni\DATA\5913)
Application: Chromni

Sample Name: AJ40

Injection from this vial: 1 of 1

Serieg:5913
Vial Number: 2
Vvial Type: UNK
Volume: 5,0 ul
Chrom Type: HPLC Channel 1 1

"

| 3

80 ™ 3 1

3 [

. g
— 7 [
i 60 ¢ | S |

|

i 5

'5' w0 - ]

£ (|
d | 2
02— — . .

nzaéazo1zxc161020222¢zsza
Retention Time (min)
Acquisition Method: Chromni
Blank Subtr Sample Name: ACH
Column Type: 010
Solvent A: Wasser + 0,05%TFA

Developed by: Jens
Solvent B: ACN + 0,05%TFA

No. RT Area Conc 1
1 20,89 271402 4,285
2 21,13 E026153 $5,148
3 22,43 14036 0,222
4 23,07 21881 0,345
8333472 100,000

Peak rejection level: 0

I AGRE B
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Generic Display Report

Analysis Info
Analysis Name

Acquisition Date

D\DataUPMCiPharmChemia\Routine\APCIN2_08WWJU_AJ40.d

APCI_directprobe_positiv.m
AJ4o

Junker
APCI-Dirokt
Kalibration mit Fettsaeureestern

Operator
Instrurment

6292012 8:35:27 AM

Meiners
micrfOTOF-.Q il

21

WJIU_AJA0A; TIC +Ad IS

05

19

15 20

25  Tmelmn)

Intens.
X105

&1

i

o

1l
T

IT2:1334

267.0817

*MS, 1.4-1.5min #(165177)]

aao;asz A |

A

21

e T T

800 miz

Intans.
x109

488 2411

489,2407

486 2260
| | m{auz

S, 1 4-1.5min #1BI-177)

9
478

T T -

478 480 482

«'ulaés

488 490

432 454 495 miz

Bruker Compass DataAnalysis 4.0

printed’  B/28/2012 9.40:19 AM

Page 1 of 1



S129

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  8/20/2012 9:35:27 AM
Analysis Name  D/\Rata\lPMC\WPharmChemie\Routine\APCI\12_0BIWJIU_AJ40.d
Method APC|_directprobe_positiv.m Cperator Meiners
Sampie Name  AJ40 Instrument / Serd# micrOTOF-Q 11 10252
Comment Junker
APCH-Dirgkt
Kalibration mit Falisaeureestem
Acquisition Parameter
Sourca Type APCI fon Polasity Postive Set Nabukzer 0.7 Bar
Focus Not active Set Capibary 4000 V Set Dy Heatar 200°C
Scan Bagin 100 miz Set End Plate Offset 500 V Sot Dry Gas 3.0 ¥min
Scan End 1000 miz Set Coflision Cel RF  130.0 Vpp Sot Dwert Valve Wase
Imtgns. +M5, T 41 Bmin #(166-177)]
%106
0.8
061 487 2381
0.4
3721384
021 l l
J 267 0817
0.0+ - l,,,"‘vr ~La . . - oo il -
100 200 200 400 500 800 700 60 500 miz
Meas. miz # Formula Score miz er[mDa] erfppm] mSigma rdb e Conf N-Rule
487 2381 1 C30H3IEN202S 20.76 4872414 32 6.7 1258 1435 even ok
=TI C25H430383 10000 48723680 12 .28 1268 45 even ok
3 C21HIBNBOS3 522 487.2342 -39 81 1366 55 ewn ok
4 C26HIINBS 7520 487.2387 08 11 1381 155 even ok
5 C22H4703S54 2635 4872400 21 44 1388 05 ewn ok
§ C23H3IEN8S2 3146 487.2421 38 81 1446 105 even ¢ ok
7 C1BH4INBOSA 4087 4872376 06 1.2 1478 05 even ok
8 C25HIENZ04S 3160 4857.2374 -08 A6 1408 105 owan ok
9 C22H3BN404S2 565 487.2407 26 53 1668 55 even ak
10 C15H3IN100253 247 487.2414 33 67 1581 15 ewen ok
11 C24H3908S 585 4872380 21 43 161.7 55 even ok
12 C21HIIN1002S 170 487.2347 35 74 1618 115 avon ok
13 C18MIEN100282 1221 4872380 01 02 1684 &5 even ak
14 C21H430882 635 487.2304 13 28 1682 05 even ok
15 ClaMINIGS2 085 4872354 28 -57 1800 75 even ok
16 C17TH3IINGOGES2 242 487.2387 14 29 1806 15 even ak
17 C15HAIN1403S 0.18 487.2410 ar 77 1873 75 even ok
18 C14H35N10078 027 4B7.2405 24 43 1989 25 own ok
19 CI1TH27TN200S 058 487.2362 " 22 2010 &5 sven ok

Bruker Compass DataAnalysis 4.0 printed:  8/29/2012 9:40:27 AM Page 10of1




S130

2-(4-Methylphenyl)-N-[2-(tetrahydro-2H-pyran-4-yl)-1,2,3,4-tetrahydroisoquinolin-7-yl]-

7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14b)

0301(06) z
jun022013, AJ41, Junkg I 340
STANDARD 1H OBSERVE

=

320

7.26 Cl

300

280

260

F240

220

200

180

160

r140

120

100

80

60

40

-

F-20

T T T T T T T T T T T T T T
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

0303(06)

jun022013, AJ41, Junker
STANDARD 1H OBSERVE 18000
F83 17000

m\ ~ ;‘/N I 16000

—168.68
143
140,
137
136
136
136
133
131
131
130
129
127,
127
125
118
118

—67.98

—60.72

— 5251

—47.02

15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000

T 3000

2000

| 1000

r-1000

T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



l.m“lk “|1 “ll

S131

1AM

A

0304(06)
jun022013, AJ41, Junker
STANDARD 1H OBSERVE

8.5 8.0 7.5 7.0

6.5

6.0

5.5

5.0

4.5

T T
40 35 30 25 20
2 (ppm)

0.0

-0.5

r10

F20

r30

k40

F50

60

70

80

90

100

110

120

130

r140

150

~160

f1 (ppm)



Analyzed: 1B.07,12 22:04

Application: Chromni

Sample Name

: AJ4101

HPLC

Injection from this vial: 1 of 1
Chrom Type: HPLC Channel : 1

S132

Series: 5000

Vial Number: 4
vial Type: UNK
Volume: 5,0 ul

Reported: 19.07.12 13:28
Procegsed: 19.07.12 13:28
Data Path: D:\WIN22APP\HSEM\Chromni\DATA\S000\

100 L
| ' ¥
ol -4 £
i 4
=
| = b
N T =
§ & . 1 »
B
§ 10
&
20 1R
’ - AENE
; , R
e | g ™
0 - M= - Sy e =0
oY e s B L e R I TT
6 2 ¢ & B 10 12 14 16 18 20 22 28 26 28

Acquisition Method: Chromni

Blank Subtr Sample Name: ACN

Column Type: 010

Solvent A: Wasser + 0, 05%TFA

Ratantion Time (min)

Developed by: Jens
Solvent B: ACN + 0,0S5%TFA

No. RT Area Cone 1

1 19,37 16512 0,130

2 20,45 178338 1,408

3 20,90 12013283 54,848 ¢~

4 21,48 166125 1,312

S 22,25 117763 0,529

(3 22,88 173882 1,373

12665843 100,000

Peak rejection level: 0

8

MC
M

AA&A




S133

Generic Display Report

Analysis Info Acquistlion Date  8/29/2012 9:25:00 AM
Analysis Name  D\Data\IPMC\PharmChemie'Routine!\APCIN12_0B\WJIU_AJ41 d
Method APCI_girectprobe_positiv.m Operator Meiners
Sample Name A4 Instrument micrOTOF-Q 1
Comment Junker

APCH-Direkt

Kalibration mit Fettsasureestem

Intens. WIU_AJ41.d TIC +AI S|

05 10 M 15 20 25  Tme|mn]

itens. *MS_1.3-1.4min 9(156-165)|

%
§
§

2 887 4787

0830 1.1
g r_' 267, q 1}”5 14 i ' ) (|
100 200 200 <00 500 &0 700 800 800 miz
Irvens. M5, 131 4min #153-1685)|
x198

54

500.2425

458.2300

4872240 £01.2408

4962140 5022401

450 497 454 455 488 500 502 504 506 508 Mz

o

Bruker Compass DataAnalysis 4.0 printed, 812972012 9:28:41 AM Page 10f1




S134

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  8/29/2012 0:25:00 AM
Analysis Name  D:ADatsUPMC\PharmChemie\Routine\APCIV12_0B\WJU_AJ41.d
Method APCI_girectprobe_positiv.m Operator Meiners
Sample Name  AJ41 Instrument { Ser# micrOTOF-Q Il 10252
Comment Junker
APCEDirekt
Kalibration mit Fettsacureestern
Acquisition Parameter
Source Type APCI loa Polarity Postve Set Nebulzear D.7 Bad
Focus Not active Set Capiltary 4000 v Set Dry Heator 200°C
Scan Begin 100 mvz Set End Plate Offset 500V Set Dry Gas 3.0 Venin
Secan End 1000 miz Set Colision CeRRF  130.0 Vpp Set Divert Valve Waste
Intens. +MS, 131 4min #155-165§
1057
o8
0.6+ 4932389
0.4
9.2+
267.0830 411.1505 "
0.0 —_— v R L v yee ey e oy
100 200 00 &30 500 600 700 800 200 mz
Meas. miz # Formula Score mfz err[mDal erppm] mSigma rdb e Conf N-Rule
4982383 1 C31H3ISEN2028 49,01 4982414 25 48 1286 155 even ok
C26 X 2 41 1327 55 even ok
3 C2THNNSS 100.00 499.2387 02 04 14156 165 even ok
4 C23H4703Sa 4239 499.2403 13 27 1456 05 even ok
& CHIZNES2 751 4932621 32 53 1468 115 =oven ok
6§ C26H3IENL04S 2176 490.2374 A6 -31 1537 115 even ok
7 C19H43NBDS4 2427 493.2378 <13 27 1542 15 even ok
8 C23HIINZ0D4S2 1024 4992407 18 35 1620 65 evan ok
9 CI6HIINI0O253 500 499.2414 25 50 1645 25 even ok
10 C25H3808S 319 4992350 -29 -58 1658 65 ewen ok
11 C19HISN100252 822 499.2380 09 A7 1734 75 even ok
12 C1ZHIEN16SI 1075 4592387 02 D4 1742 35 evan ok
13 C22H4308S2 927 4992334 05 10 1744 15 sven ak
14 CISHITNIGSR 039 4092354 -36 71 1848 85 euan ok
15 C1BH3ENBOESZ 130 499.2387 22 44 1857 25 even ok
168 C1BH3IN1403S 043 4592419 30 54 191.2 85 even ok
17 C15H35N10078 045 4992405 18 33 2080 35 even ok
18 C12M2TN200S 088 4592392 03 0§ 2048 95 even ak
19 C11H3INIGO5S 025 4992379 -11 21 2146 45 even ok
Beuker Compass DataAnalysis 4,0 printed:  B/26/2012 9:28:33 AM Page 10of 1




S135

N-{4-[N-Methyl-N-(tetrahydro-2H-pyran-4-yl)aminomethyl]phenyl}-2-(3-methylphenyl)-

7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14d)

0502(02)
jun022013, AJ47, Junker
STANDARD 1H OBSERVE

F320

300

280

260

F240

220

200

180

r160

r140

120

r100

80

60

F40

_JUW U iy

F-20

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.8 7.6 74 7.2 7.0 68 6.6 64 6.2 6.0 58 56 54 52 50 48 46 44 42 4.0 3.8 3.6 3.4 3.2 3.0 2.8 26 24 22 20 1.8 1.6 1.4
1 (ppm)

S#368492 f-0.026

single pulse decoupled gated NOE +0.025

r0.024

r0.023

— 77.16 Chloroform-d

—68.12
— 52.25
— 47.62
35,
30.
29,
28.
28.

F0.022
0.021
r0.020
r0.019
r0.018
F0.017
r0.016
r0.015
r0.014
r0.013
F0.012
F0.011
r0.010
r0.009
r0.008
r0.007
r0.006
r0.005
r0.004
r0.003
r0.002

r0.001

I I \ gl ol i L
\ L (Wl \ l Wi 0.000

F-0.001

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ~-10 -20 -30 -40 -50
f1 (ppm)



S136

0504(02)

jun022013, AJ47, Junker
STANDARD 1H OBSERVE

8.5 8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5 4.0

3.5

2 (ppm)

3.0

2.5

2.0

1.5

1.0

0.5

0.0

-0.5

r10

F20

r30

k40

F50

60

70

80

90

100

110

120

130

r140

150

~160

f1 (ppm)



Analyzed: 19.07.12 00:08

S137

HPLC

Reported: 192,07.12 13:32
Processed: 19.07.12 123:32

Data Path: D:\WIN32APP\HSM\Chromni \DATA\5003)

Application; Chromni
Sample Name: AJ4701
Injection from this vial; 1 of 1

Series:5003

Vial Numbex: 7
Vial Type: UNK
Volume: 5,0 ul

Chrom Type: HPLC Channel : 1

100 FuET
i |
s 3 '
f
g &0 l L " :rt -
bl
-
§ 403
. ]
20 - |,
H |
|
b A\ =

.t

Ribis
”‘u;

~e

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN
Column Type: 010

Solvent A: Wasser + 0,05%TFA

o 2 4 € L] 10

12 1

T vareeay Tl

160 18 20 22 24 26 128

Retention Tize (min)

Developed by: Jens

Solvent B: ACN + 0,053%TFEA

No. RT Area Cone 1
1 20,48 25001 0,408
2 20,65 30570 0,499
3 20,94 5933442 95, 905Y
4 21,67 128176 2,083
5 22,30 5741 0,094
61225930

100,000

Peak rejection level: 0

MC
NC
MC
MC



S138

Generic Display Report
Analysis Info Acquisition Date  8/29/2012 8:37:55 AM
Analysis Name  D:\DataUPMC\PharmChemie\RoutinglAPCA12_08\WJU_As47.d
Method APCI_direciprobe_positiv,m Operator Meiners
Sample Name  AJ47 Instrument micrOTOF-Q 1|
Comment Junkee
APCI-Direkt
Kalibration mil Fettsasureesiern
Irdans. WIU_AJa7 d: TIC +Al
x198 = MQ
A9
3.
2
'4 L
p: 05 10 15 == 20 25  Tene [mn]
m::s. HAS, 161 Bmin 9(186-195|
487.2395
&
'l
973.4802)
372.1308
2-
267 0828
2650.3922
:,'L — l A o P ' , UNSEEEY WA A
100 200 300 400 500 800 700 800 800 mz
lnhv:s. +MS_1.6-1.6mn 9(186-156)|
- 4872385
G-
4 4882429
2
A85.2308 453.2414
| I ‘ 4902410
- 480.0 4825 4850 4875 | 4500 | 4528 4950 4075 iz
Bruker Compass DataAnalysis 4 0 printed.  8/28/2012 8:42-29 AM Page 10of 1




S139

- Mass Spectrum SmartFormula Report
Analysis Info Acquistion Date  8/26/2012 8:37:55 AM

Analysis Nama  D:\DataWPMC\PharmChemie\Routing\APCI12_08\WJIU_AJ47.d
Method APCI_direciprobe_positiv.m Operator Meiners
Sampla Name  AJ47 Instrument / Ses#  micrOTOF-Q Il 10252
Comment Junker
APCI-Direkt
Kalitration mit Fettsacureestern
Acquisition Parameter
Source Type APCI lan Paolargy Poallive Sat Nebulizer 0.7 Bar
Focus Not active Sel Capllary 4000 V Sat Dry Heater 200 *C
Scan Begn 100 miz Sel End Piste Offsst 500V Set Dry Gas 3.0 Umin
Scan End 1000 méz Sat Collision Cell RF 1300 Vpp Set Divert Viave Waste
Intens. ] A5 161 6mn ”1'5-j
e #{155-196)
0.8
]
064 487.2395
04+
3721398
02
257.0828 l l
(1Y E— S —a —r st o
1 200 300 400 500 800 700 800 a0t miz
Meas. miz  # Formula Score miz er[mDa] er[ppm] mSigma rdb & Conf N-Rule
487.2388 1 CHH3IBN2028 100.00 4872414 1.9 38 1344 145 even
2 C25H430357% 4864 4872360 -2.6 54 1359 45 eyen
3 C2H3INBS 9065 4872337 L8 a7 1465 155 even
4 CZR2H470364 8491 4872403 07 15 1483 05 ewven
5 CZ3H3ISNES2 1668 4872421 25 52 1540 105 even
6 C18H4INEBOSAH 2185 4872376 18 4.0 1571 05 even
7 C19HA4A3NA40453 1.38 4872441 46 94 1582 085 even
8§ C25H35N404S 1680 4872374 22 -4 15865 105 even
89 CZZHMWNAOA4S2 16.00 4872407 1.2 256 1663 55 even
10 C15H2aN1002S53 1064 4872414 19 39 1679 15 aven
11 C21H31NI0D2ZS 040 4872347 4.9 ~10.0 1703 115 even
12 C24H2808S 205 4872380 35 7.2 1705 55 even
13 C18H3SNIWDOD2S52 685 4872380 1.8 30 1777 B5 eyen
14 C21H4308S2 1317 487234 01 03 1787 05 even
15 C14H3IINIES2 0.23 4872354 42 886 1852 75 even
18 CI7THIONEOCGS2 091 4372367 28 58 1900 15 even
17 C15H3IIN14O3S 084 487.2419 24 48 1958 75 aven
18 CI18H2/N4O9S 022 4872432 37 16 1960 15 even
19 CI14H3ISN1DOTS 0.79 4872405 10 21 20768 25 eaven
20 C1MH2TN200S 095 4872392 -03 07 2085 85 even

2%%22—22%8%2&22222—2912

Bruker Compass DataAnalysis 4 0 printed.  8/20/2012 8:42:36 AM Page 1 of 1




S140

2-(4-Butylphenyl)-N-[4-(piperidin-1-ylmethyl)phenyl]-7,8-dihydro-6H-

[7]annuleno[b]thiophene-5-carboxamide (14Q)

0101(02) p

jun012013, AJ87, Jugker

STANDARD 1H OBSERVE
4

f1 (ppm)

o
]
~
|
T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
0103(02)
jun012013, AJ87, Junker
STANDARD 1H OBSERVE
@ momonamOLT QLMo
a S¥nMNASONLMOeNNn g R 2 B 2OENHR] o
3 PLIL8BANRRANERS N o < R D= R R B
£ RAp R e RL RURL R RA RS RS S B LS BRRNIIN
N B NASYE
|
[
ikl M W | MU l
T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

F240

220

200

180

160

r140

F120

r100

80

60

40

r20

F-20

36000

34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000




MR

S141

0104(02)
jun012013, AJ87, Junker
STANDARD 1H OBSERVE

8.5 8.0 7.5 7.0

6.5

6.0

5.5

5.0

4.5

T
4.0 35
2 (ppm)

3.0

0.0

T
-0.5

r10

F20

r30

k40

F50

60

70

80

90

100

110

120

130

r140

150

~160

f1 (ppm)



Analyzed: 10.01.13 03:21

S142

HPLC

Reported: 10.01,13 10:18
Processed: 10.01.13 10:17

Data Path: D:\WIN32APP\HSM\Chromni\DATA\5799\

application: Chromni
Sample Name: AJ 87

Injection from this vial: 1 of 1

HPLC Channel

Chrom Type:
wo T m
} |
- il
| = 8
i 50 A 1‘! ™ _|!1
4
z 40
i
g

Series:5799

Vial Number: 8

vial Type: UNK

Volume: 5,0 ul
1 1

0 2 4 6 8

Acquisition Method: Chrommi
Blank Subtr Sample Name: ACN
Column Type: 010

\aald i A L i

T iR AL L e M
10 12 14 16 18

20 22 24 26

Retention Time (min)

Developed by: Jens

Solvent A: Wasser + 0,05%TFA

Solvent B: ACN + 0,05%TFA

28

No. RT Area Conc 1 BC
1 19,35 8348 0,058 MC
2 20,38 29633 0,206 MC
3 21,49 15280 0,106 BB
4 22,26 14512 0,101 MC
- 23,27 97290 0,675 MC
6 23,66 13826507 96,435 MC
7 25,54 348676 2,420 MC
100,000

14410246

peak rejection level: 0

~—» M




S143

Generic Display Report

Analysis Info Acquisition Date  1/14/2013 5:50:35 PM
Analysis Name  E'\Meiness\2013_01_14\4J87_BC4_01_9214.d
Mathod tune_low_lems_routine_positiv_10min.m Operator Melners
Sample Name  AJ87 . Instrument micrOTOF.Q 1l
Comment Junker

Kalibration mit Li-Formate

AJB7_BC4_01_0214 d; UV Ghromerogram, 200-350 iy

)
x104] _11_+

24

AJS7_BC4_01 82182 110+

\

AJB7_BCa_01_0214 d EIC 4502000 +AI WS, -Speck-al Brgrmd

FESECLSRAS SESES RS DU

£ .
o o
"""""""’2’"""’""‘

Intens. +MS, 8,8-6.5min ME10-514), -Spectral Bkgrnd

967 5481

- T T T T T T

0 . . A
100 200 300 400 500 500 700 800 900 1000 miz
lnw:s NS, 6.6-6.8min ME10-514), -Specirsl Brpmd
x4
4

n
T 482 454 496 488 500 502 504 506 S0amz

Bruker Compass DataAnalysis 40 peinted:  1/1772013 2:45:40 PM Page 1 of 1




S144

Mass Spectrum SmartFormula Report

Analysis Info Acqguisition Date  1/14/2013 5:59:35 PM
Analysls Name  E:\Meiners\2013_01_14\AJ87_BC4_01_92144d
Method tune_low_jcms_routine_positiv_10min.m Operator Meiners
Sample Name  AJB7 Instrument / Ser# micrOTOF-Q 11 10252
Comment Junker
Kalibration mit Li-Formate
Acquisition Parameter
Source Type ES| lon Poladty Pasene Set Nebultzer 208ar
Focus Not active Set Capilary 4500V Set Ory Heater 200°C
Scan Begin 100 miz Sot End Plate Offset  -500V Set Dry Gas 9.0 ¥min
Scan End 1000 muz Sect Colision Cet RF 3000 Vpp Set Divart Vaive Wasta
"”,':,'s- NS 666 8min #(910-814), wuiﬁiﬁ
X

o 4592603
2.
m.ias'l
T 1o 200 300 400 500 600 700 ‘800 900 1000
Meas. miz # Formula Score miz e [mDa] err[ppm] mSigma rdb e Conf N-Rule
4992803 1 C32HIINZ0S 4452 4892778 2.5 51 43 145 aeven ok
2 C290H43IN20S2 10000 439281 a8 1.7 237 85 awen ok

Bruker Compass DataAnalysis 4.0 panted.  1/17/2013 2:45:56 PM Page 1ol 1




S145

2-(4-tert-Butylphenyl)-N-{4-[N-methyl-N-(tetrahydro-2H-pyran-4-yl)Jaminomethyl]phenyl}-

7,8-dihydro-6H-[7]annuleno[b]thiophene-5-carboxamide (14h)

S#546645 F14
single_pulse

1.0

0.9

0.8

0.6

0.5

(I
m‘m’ It YLU‘L

T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 4.5
1 (ppm)

S#552471
single pulse decoupled gated NOE +0.21

r0.20
r0.19
r0.18
F0.17
r0.16
F0.15
r0.14
F0.13
F0.12
F0.11
r0.10
r0.09

r0.08

r0.07

r0.06

r0.05

r0.04

r0.03

r0.02

[ F0.01

| i M i Ll

A L i H i i L

N R L0 L A2
| f | I | 1 'y " | L-0.01

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ~-10 -20 -30 -40 -50
f1 (ppm)




S146

HPLC

Analyzed: 19.07.12 01:31 Reported: 19.07.12 13:34
Processed: 19.07.12 13:314
Data Path: D:\NIN!Z‘APP\HSM\Chmmni\DATA\SOOS'\

Application: Chromni Series:5005
Sample Name: AJ7001 vial Number: @
Injection from this vial: 1 of 1 Vial Type: UNK

volume: 5,0 ul
Chrom Type: HPLC Chamnel : i

L

Intensity (aV)

a0 - '
‘ £

o : . = - - - C e e

| AR N UM s U B S B R
] 2 K € 8 10 312 1 318 18 20 22 24 26 28

Ratention T:ime (8in)

Acquisition Method: Chromni
Blank Subtr Sample Name: ACN

Column Type: 010 Developed by: Jens
Solvent A: Wasser + 0,05%TFA Solvent B: ACN + D,05%TFA

No. RT Area Conc 1

1 20,33 75324 1,001

2 21,44 17628 0,234

3 22,37 240727 3,198

4 22,66 7172172 55,281V

5 24,05 21550 0,288

100,000

7527401

Peak rejection level: 0
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Generic Display Report

Analysis Info
Analysis Name
Sample Name

Comment

Acquisition Date  1/28/2013 3:27.48 PM
E\Meiners\2013_01_28AJ70_BAS_01_9403.d
tune_low_lems_routine_positiv_10min.m Operator Meiners
AJ70 Instrument micfOTOF-Q Il
Junker
LCMS-ESI+
Kalibration mit Li-Formate

fmAUJ;
X104

25

003

-2.53

AJ70_BAB_01_8403.d: UV Chromatogram, 200-350 nm|

Irniens -
x10%:

S 4o owoa

T T v ™TTT T ™rT ™ T -

2 3 4 5 [ 7 3 9 Timejmin)

PV RIS i s S el e B AR

x10%

©

M5, 6.5:6.6min 9(773-779). -Speciral Brgrd|

1057 5508

414 1892
2093319 | 9188562 —

100

4
4
4

200 300 "a00 500 800 700 800 500 000 me

X105

a4

21

1

+MS, 6.58.5min 8(773.779), -Spectral Bkgmd|

I

=N

8178

§20.0 5225 5250 5215 5300 5328 5350 5315 5400 miz

Bruker Compass Datafnalysis 4.0 printed:  1/29/2013 1;54:19 PM Paga 1 of 1
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/2812013 3:27:48 PM
Analysis Name  E'\Meiners\2013_01_28\AJ70_BAS_01_9403.d
Methed tune_low_lcms_routine_positiv_10min.m Operator Meiners
Sample Name  AJ70 Instrument / Ser® micrOTOF-Q Il 10252
Comment Junker
LCMS-ESI+
Kalibration mit LI-Fermate
Acquisition Parameter
Seurce Type ES lon Polarity Positive Set Nebulzer 20 Bar
Focus Not active Sel Capilary 4800 V Set Dry Heater 200 °C
Scan Begin 100 miz Set End Plate Offsal  -500V Set Dry Gas 8.0 Uimin
Scan End 1000 miz Set Collision Call R 300.0 Vpp Set Divert Valve Waste
ln::ﬁ'i +NIS, B 6-6.5enin #(7173-775), -Spectral Bkgmd
5
4 5292695
33
23 1057 5508
13
3 werng e -
© 100 200 30 400 500 500 70 800 900 1000 mz
Meas.miz # Formuta Score miz em[mDa] er(ppm] mSigma rdb e Conf N-Rule
5292895 1 C33IH4IN202S 10000 5292883 -1.2 23 49 145 even ok
2 C289H37NBS 880 5292856 -39 T4 89 155 even ak
3 C3MH4ENZO282 3588 5292017 22 4.1 230 95 even ok
4 C38HA4A1S 1948 529.2923 28 53 251 185 even ok

Bruker Compass DataAnalysis 4.0 printed:  1/29/2013 15410 PM Page 1of 1




