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General information

All melting points were determined on a Blchi—Boétius microapparatus and are uncorrected.
IR spectra were obtained on a Bruker Alpha FT-IR spectrometer in KBr pellets. *H NMR and
13C NMR spectra were recorded in DMSO-ds or CDClIs solution in 5 mm tubes at room
temperature, on a Bruker Avance 111 HD 600 (600 and 150 MHz for *H and 3C NMR spectra,
respectively) or a Bruker Avance 111 400 (400 and 100 MHz for H and 3C NMR spectra,
respectively) spectrometer with the deuterium signal of the solvent as the lock and TMS as the
internal standard. Chemical shifts (3) and coupling constants (J) are given in ppm and in Hz,
respectively. The following abbreviations are used to designate multiplicities: s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet, br = broad. Mass spectra were recorded on a
Bruker O-TOF MAXIS Impact mass spectrometer coupled to a Dionex Ultimate 3000 RS
HPLC system with a diode array detector. High-resolution mass spectra (HRMS) were recorded
on a Bruker O-TOF MAXIS Impact mass spectrometer coupled with a Waters 1-Class UPLC
system with a diode array detector. Reactions were monitored by thin-layer chromatography
(TLC) carried out on silica gel plates (60 F2s4) using UV light as visualizing agent. Purifications
by flash column chromatography were carried out using Merck 107736 silica gel 60 H with a
hexane/EtOAc or CH.CIl./MeOH solvent system. All reagents were purchased from
commercial sources and were used without further purification. Analytical samples of new
compounds were obtained by recrystallization from the solvents or solvent mixtures given after
the melting points in parentheses. Compounds (+)-9, 25, 26, 28, 29, 31, (+)-36, and 38 are
known from the literature, but insufficiently or not at all [(£)-36] characterized [1,2], therefore
they are described below. New compounds 27, 30, 34, and (£)-35 are also characterized below

in detail.
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Synthesis

1-Methylquinoxalin-1-ium p-toluenesulfonate (25). This compound was prepared by a
published method [3]. A mixture of quinoxaline (24, 10.0 g, 76.8 mmol) and methyl p-
toluenesulfonate (27.17 g, 22.0 mL, 145.9 mmol, 1.9 equiv) was kept at room temperature for
2 d. The resulting solid was suspended in DEE (30 mL), filtered, and washed with DEE
(10 mL). Yield: 19.93 g (82%). Colorless crystals. Mp 156158 °C (EtOH-Et,0, lit. mp 150-
152 °C [4]). *H NMR (CDCls, 400 MHz): 6 9.69-9.65 (m, 1H), 9.61-9.56 (m, 1H), 8.64-8.58
(m, 1H), 8.54-8.48 (m, 1H), 8.36-8.26 (M, 2H), 7.46-7.41 (m, 2H), 7.10-7.04 (m, 2H), 4.73
(s, 3H), 2.27 (s, 3H) ppm. *C NMR (CDCls, 100 MHz): § 148.2, 145.9, 145.0, 141.9, 137.7,
135.8,133.8, 131.2, 131.0, 128.2, 125.6, 119.8, 45.8, 20.9 ppm.
1-Methyl-1,2,3,4-tetrahydroquinoxaline (26). This compound was prepared by a published
method [3]. NaBH4 (1.80 g, 47.6 mmol) was dissolved in H20 (51 mL) and cooled to 0 °C. 1-
Methylquinoxalin-1-ium p-toluenesulfonate (25, 5.00 g, 15.8 mmol) was dissolved in H>O
(10 mL) and added dropwise to the NaBH4 solution over a period of 0.5 h. The mixture was
stirred for an additional 10 min at 0 °C, then extracted with CH2Cl; (3 x 30 mL). The combined
organic layers were dried over MgSOQsa, filtered, and the solvent was removed by rotary
evaporation. The crude material was purified by Kugelrohr distillation at 145 °C (2 mbar), lit.
bp 163-169 °C (20 Hg mm) [4]. Yield: 2.10 g (90%). Pale yellow oil. *H NMR (CDCls, 600
MHz): 6 6.68-6.65 (m, 1H), 6.65-6.60 (m, 2H), 6.48-6.45 (m, 1H), 3.48-3.46 (m, 2H), 3.27—
3.25 (m, 2H), 2.68 (s, 3H) ppm. 2¥C NMR (CDCls, 150 MHz): § 136.2, 134.2, 118.7, 118.2,
113.5,111.7, 49.9, 41.3, 39.1 ppm.

1-Methyl-4-nitroso-1,2,3,4-tetrahydroquinoxaline (27). The solution of 26 (9.40 g,
63.42 mmol) in AcOH (70.5 mL) and H20 (47 mL) was cooled to 0-5 °C and treated dropwise
with a solution of NaNO;, (4.60 g, 66.67 mmol, 1.05 equiv) in H20O (47 mL) at the same

temperature. After stirring for 1 h at 0-5 °C, the mixture was basified with 15% NH3 solution
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to pH ~ 8 and extracted with CH2Cl> (3 x 50 mL), dried over Na>SOs, filtered, and evaporated
under reduced pressure. Yield: 11.20 g (99%). Yellow oil. IR (film, cm™): 1605, 1503, 1425,
1306, 1170, 1131, 746. 'H NMR (CDCls3, 600 MHz): § 8.04-8.02 (m, 1H), 7.24-7.20 (m, 1H),
6.89-6.85 (M, 1H), 6.80-6.78 (m, 1H), 4.06 (t, J = 5.6 Hz, 2H), 3.22 (t, J = 5.6 Hz, 2H), 2.93
(s, 3H) ppm. 3C NMR (CDCls, 150 MHz): 6 137.2, 127.5, 126.2, 119.0, 115.7, 113.3, 48.2,
10.9, 39.1 ppm. HRMS calcd. for CoH12N3O [M+H]* 178.0975; found 178.0967.
1-Benzylquinoxalin-1-ium bromide (28). This compound was prepared by a published
method [5]. The mixture of quinoxaline (24, 42.6 g, 327 mmol) and benzyl bromide (106.2 g,
73.8 mL, 621 mmol, 1.9 equiv) was left standing for 3 days. The resulting solid was filtered
and washed extensively with DEE and dried. Yield: 87.1 g (88%). Yellow crystals. Mp 143—
146 °C. IR (KBr, cm™1): 3424, 1604, 1511, 1358, 1154, 772, 699. *H NMR (CDCls, 400 MHz):
§10.73 (d, J = 2.9 Hz, 1H), 9.63 (d, J = 2.8 Hz, 1H), 8.76 (d, J = 8.8 Hz, 1H), 8.44 (dd, J; =
1.6 Hz, J, = 8.4 Hz, 1H), 8.20-8.16 (m, 1H), 8.13-8.08 (m, 1H), 7.61-7.58 (m, 2H), 7.33-7.31
(m, 3H), 6.91 (s, 2H) ppm. 13C NMR (CDCls, 100 MHz): J 147.6, 146.1, 140.3, 136.3, 133.5,
132.1,131.5, 130.1, 129.8, 129.6, 128.5, 119.7, 61.4 ppm.
1-Benzyl-1,2,3,4-tetrahydroquinoxaline (29). An analogous method for the N-methyl
derivative was described by Beach and coworkers [3]. 1-Benzylquinoxalin-1-ium bromide (28,
30.0 g, 99.6 mmol) was dissolved in H2O (300 mL). To a solution of NaBH4 (11.40 g,
301.3 mmol, 3.0 equiv) in H20 (150 mL) was added the aqueous solution of 28 over a period
of 30 min at 0 °C. The mixture was stirred for further 30 min at 0 °C and then extracted with
DCM (3 x 60 mL). The combined organic layers were washed with H.O (2 x 25 mL), dried
over MgSOy, filtered, and the filtrate was concentrated under reduced pressure to afford the title
compound 29. Yield: 22.34 g (86%). Pale yellow crystals. Mp 52-53 °C (hexane, lit. mp 50.5—
52.5 °C [6]). *H NMR (CDCls, 400 MHz): & 7.33-7.29 (m, 4H), 7.26-7.22 (m, 1H), 6.63-6.57

(m, 1H), 6.56-6.52 (m, 3H), 4.44 (s, 2H), 3.73 (br s, 1H), 3.44-3.40 (m, 4H) ppm. C NMR
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(CDCls, 100 MHz): 0 138.7,135.4, 133.8, 128.5, 127.0,126.8, 119.2,117.6, 114.1,111.8, 55.2,
48.4,41.0 ppm [7].

1-Benzyl-4-(trifluoroacetyl)-1,2,3,4-tetrahydroquinoxaline (30). To a stirred solution of
amine 29 (8.60 g, 38.34 mmol) and TEA (8.0 mL, 5.81 g, 57.42 mmol, 1.5 equiv) in THF
(43 mL) was carefully added TFAA (8.10 mL, 12.06 g, 57.42 mmol, 1.5 equiv) at 0 °C. The
reaction mixture was stirred for 30 min at the same temperature and for further 60 min at 25 °C.
The mixture was then evaporated under reduced pressure. The residue was dissolved in DCM
(50 mL), washed with H,O (2 x 20 mL), dried over Na2SOg, filtered, and evaporated to give
the title compound 30. Yield: 11.95 g (97%). Colorless crystals. Mp 91-92 °C (‘PrOH). IR
(KBr, cm™): 3440, 2873, 1688, 1604, 1511, 1350, 1204, 1189, 1146, 751. *H NMR (DMSO-
ds, 600 MHz): 7.51-7.47 (m, 1H), 7.35-7.31 (m, 2H), 7.28-7.21 (m, 3H), 7.02-6.98 (m, 1H),
6.73-6.68 (M, 1H), 6.62—6.58 (m, 1H), 4.58 (s, 2H), 3.98 (s, 2H), 3.60-3.53 (M, 2H) ppm. 3C
NMR (DMSO-ds, 150 MHz): 6 153.6 (g, J = 35.1 Hz), 139.2, 138.0, 128.8, 127.6, 127.1, 126.8,
124.6,121.9,116.6 (q, J = 289.2 Hz), 115.1, 112.2, 53.5, 49.4, 43.2 ppm. At room temperature,
the compound consists of a ca. 9:1 mixture of two rotamers. Only the signals of the major
species are given here. HRMS calcd. for C17H16F3sN2O [M+H]* 321.1215; found 321.1212.
1-(Trifluoroacetyl)-1,2,3,4-tetrahydroquinoxaline (31). Method A: To a stirred solution of
30 (2.00 g, 6.24 mmol) in EtOAc (80 mL) were added a saturated HCI solution in EtOAc
(1.0 mL) and palladium on carbon (10% Pd, 0.20 g). The reaction mixture was stirred under
hydrogen atmosphere (3-5 bar) in an autoclave for 1 d. The catalyst was filtered off and the
filtrate was evaporated to dryness. The waxy solid was treated with hexane (5 mL), the crystals
were filtered, washed with MTBE (2 x 3 mL) and dried to give title compound 30. Yield: 1.40 g
(97%). Colorless crystals. Mp 162-164 °C (MeCN). IR (KBr, cm™): 3389, 1674, 1605, 1515,
1283,1188, 1142, 756. *H NMR (DMSO-ds, 600 MHz): 7.49-7.46 (m, 1H), 7.04-6.94 (m, 1H),

6.66-6.63 (m, 1H), 6.53-6.49 (m, 1H), 6.35 (br s, 1H), 3.80 (br s, 2H), 3.42 (br s, 2H) ppm. C
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NMR (DMSO-ds, 150 MHz): 6 153.6 (q, J = 34.8 Hz), 139.2, 127.2, 124.4,120.8, 116.6 (q, J
= 288.9 Hz), 114.7, 114.3, 43.0, 41.6 ppm. At room temperature, the compound consists of a
ca. 9:1 mixture of two rotamers. Only the signals of the major species are given here. HRMS
calcd. for CioH10F3N2O [M+H]* 231.0745; found 231.0742. Method B: According to a
published method [8], trifluoroacetic anhydride (1.30 mL, 1.94 g, 9.2 mmol) was added
dropwise to a solution of 1,2,3,4-tetrahydroquinoxaline (37, 1.34 g, 10.0 mmol) and EtsN (1.53
mL, 1.11 g, 11.0 mmol) in CH2Cl, (10 mL) at 0 °C. After 30 min, the reaction temperature was
allowed to warm to 23 °C and the mixture was stirred overnight and evaporated. The residue
was separated by flash column chromatography (SiO2, hexane—hexane—EtOAc 50:50) to
afford three compounds: 0.34 g (25%) of the starting material, 0.90 g (39%) of title compound
31 and 0.58 g (25%) of 1,4-bis-(trifluoroacetyl)-1,2,3,4-tetrahydroquinoxaline (38). For
analytical data of compound 38, see below.

Ethyl 3-(trifluoroacetyl)-2,3,9,10-tetrahydro-1H-pyrido[3',4":4,5]pyrrolo[1,2,3-
de]quinoxaline-8(7H)-carboxylate (34). The solution of 31 (5.10 g, 22.16 mmol) in AcOH
(100 mL) and H2O (50 mL) was cooled to 5-10 °C and treated dropwise with a solution of
sodium nitrite (1.80 g, 26.09 mmol, 1.18 equiv) in H20 (30 mL) at the same temperature. After
stirring for 1 h at 0-5 °C, the product was filtered, washed with H>O (2 x 5 mL) and dried.
Yield: 4.80 g (84%). This nitroso intermediate (32) was directly used in the next reaction
according to the procedure described in the literature for a similar reaction [1]. To a stirred
solution of 32 (4.80 g, 18.52 mmol) in AcOH (80 mL) at 10-12 °C was added freshly activated
zinc powder [9] (6.40 g, 97.89 mmol, 5.5 equiv) portionwise. The reaction mixture was stirred
at 10-20 °C for 2 h. Ethyl 4-oxopiperidine-1-carboxylate (5, 2.80 mL, 3.18 g, 18.52 mmol) was
added and the mixture was filtered after 5 min of stirring. The insoluble material was washed
with acetic acid (4 x 16 mL). To the combined filtrates, a saturated HCI solution in DEE

(0.80 mL) was added and heated to 100 °C for 1 h. The dark reaction mixture was cooled and
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evaporated under reduced pressure. Flash column chromatography (SiO2, CH.Cl; —
CH.Cl,/MeOH 92:8) afforded the desired product. Yield: 2.89 g (41%). Colorless crystals. Mp
126-128 °C (MeCN). IR (KBr, cm™L): 2970, 1699, 1578, 1386, 1199, 1056. *H NMR (CDCls,
400 MHz): 7.83 (br s, 1H), 7.34-7.26 (m, 1H), 7.12-7.08 (m, 1H), 4.71 (s, 2H), 4.23-4.18 (m,
6H), 3.89 (s, 2H), 2.82 (s, 2H) 1.31 (t, J = 7.2 Hz, 3H) ppm. 3C NMR (CDCls, 100 MHZ): &
156.0,154.8 (g9, J = 35.0 Hz), 132.4,127.3,124.4,122.7,119.6, 116.3 (q, J = 288.3 Hz), 115.8,
114.0,107.7,61.6, 44.6, 41.9, 41.3, 40.9, 21.6, 14.7 ppm. At room temperature, the compound
consists of a ca. 2:1 mixture of two rotamers. Only the signals of the major species are given
here. HRMS calcd. for C1sH19F3N303 [M+H]* 382.1379; found 382.1372.

cis-Ethyl 3-(trifluoroacetyl)-2,3,6b,9,10,10a-hexahydro-1H-
pyrido[3',4":4,5]pyrrolo[1,2,3-de]quinoxaline-8(7H)-carboxylate  [(£)-35]. A stirred
solution of 34 (1.00 g, 2.62 mmol) in AcOH (58 mL) was cooled to 17 °C. The solution was
treated portionwise with NaBH3CN (492 mg, 7.83 mmol, 3.0 equiv) and stirred at room
temperature for 24 h. The reaction mixture was diluted with H>O (87 mL) and basified with
25% NH4OH (ca. 70 mL) up to pH 8. The precipitated product was filtered, washed with H>O
(2x 5 mL) and dried. Yield: 960 mg (95%). Colorless crystals. Mp 149-152 °C ('Pr.0,
decomp.). IR (KBr, cm™): 1685, 1202, 1186, 1142, 1121. *H NMR (DMSO-ds, 600 MH2z):
7.86-7.84 (m, 1H), 7.01-7.00 (m, 1H), 6.66-6.63 (m, 1H), 4.08-4.06 (m, 1H), 4.04—4.01 (m,
2H), 4.00-3.97 (m, 1H), 3.87-3.77 (m, 1H), 3.67-3.64 (m, 1H), 3.54-3.46 (m, 2H), 3.28-3.24
(m, 1H), 3.22-3.17 (m, 2H), 3.07-3.04 (m, 1H), 1.86-1.79 (m, 2H), 1.17 (t, J = 6.7 Hz, 3H)
ppm. 133C NMR (DMSO-ds, 150 MHz): 154.9, 154.0 (q, J = 34.8 Hz), 142.0, 130.5, 121.9,
121.6, 120.5, 118.0, 116.4 (q, J = 288.5 Hz), 62.8, 60.8, 44.9, 43.9, 42.7, 40.1, 39.3, 23.6/23.5,
14.8 ppm. At room temperature, the compound consists of a ca. 1:1 mixture of two rotamers.

HRMS calcd. for C1gH2:F3N3O3 [M+H]* 384.1535; found 384.1529.
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cis-Ethyl 2,3,6b,9,10,10a-hexahydro-1H-pyrido[3',4":4,5]pyrrolo[1,2,3-de]quinoxaline-
8(7H)-carboxylate [(£)-36] [1,2]. To a solution of (£)-35 (500 mg, 1.30 mmol) in MeOH
(20 mL) and H,O (0.8 mL) was added K>CO3z (0.36 g, 2.61 mmol, 2.0 equiv). The reaction
mixture was stirred at reflux temperature for 2 h and evaporated. The residue was dissolved in
the mixture of EtOAc (20 mL) and H2O (20 mL). After separation, the aqueous phase was
extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine
(20 mL), dried over MgSOQy, filtered, and evaporated under reduced pressure to provide the
product. Yield: 334 mg (89%). Off-white crystals. Mp 122-125 °C (hexane). IR (KBr, cm™):
3342, 1678, 1483, 1440, 1122, 730. *H NMR (CDCls, 600 MHz): 6.61-6.59 (m, 1H), 6.58—
6.56 (m, 1H), 6.41-6.39 (m, 1H), 4.20-4.11 (m, 2H), 4.16/4.05-3.98 (m, 1H), 3.94-3.88/3.88—
3.83 (M, 1H), 3.72-3.67 (m, 1H), 3.60 (br s, 1H), 3.51-3.47 (m, 1H), 3.36-3.34 (m, 1H), 3.33—
3.31 (m, 1H), 3.22-3.15 (m, 1H), 3.14-3.07 (M, 1H), 2.92-2.86/2.86-2.78 (m, 1H), 2.72-2.67
(m, 1H), 1.95-1.90 (m, 1H), 1.89-1.82 (m, 1H), 1.28 (t, J = 7.1 Hz, 3H) ppm. 3C NMR (CDCls,
150 MHz): 6 155.5, 138.0, 132.5, 129.7 (br), 120.3, 113.6 (br), 111.9, 65.3, 61.2, 45.6, 44.2,
42.3, 41.0/40.8, 39.7, 24.7/24.4, 14.7 ppm. At room temperature, the compound consists of a
ca. 1:1 mixture of two rotamers.

1,4-Bis(trifluoroacetyl)-1,2,3,4-tetrahydroquinoxaline (38). This compound was obtained as
a byproduct in the synthesis of compound 31 (see above). Colorless crystals. Mp 121-122.5 °C
(EtOH, lit. mp 118-118.5 °C [10]). IR (KBr, cm™): 1689, 1505, 1206, 1185, 1140, 529. H
NMR (CDCls, 600 MHz): 8.00-7.60 (m, 1H), 7.60—7.30 (m, 3H), 4.18-4.02 (m, 4H) ppm. 13C
NMR (CDCls, 150 MHz): 6 156.0, 133.6/128.6, 128.6/127.2, 124.7, 116.0 (q, J = 288.4 Hz),
45.7 ppm. At room temperature, the compound consists of a ca. 1:1 mixture of two rotamers.
cis-Ethyl 3-methyl-2,3,6b,9,10,10a-hexahydro-1H-pyrido[3',4':4,5]pyrrolo[1,2,3-
de]quinoxaline-8(7H)-carboxylate [(x)-9]. To a solution of (%)-36 (320 mg, 1.11 mmol) in

MeCN (26 mL) was added formaldehyde (0.83 mL of a 37% aqueous solution, 11.12 mmol,

S8



10 equiv). After 20 min, to the dark orange reaction mixture were added NaBH3CN (176 mg,
2.80 mmol, 2.5 equiv) and AcOH (160 uL, 168 mg, 2.80 mmol, 2.5 equiv) and the mixture was
stirred at room temperature for 2 h. The solvents were evaporated, and the residue was taken
up in DCM (20 mL) and extracted with saturated NaHCO3 (2 x 15 mL), dried over MgSOQOa,
filtered, and concentrated under reduced pressure to give the product. Yield: 232 mg (69%).
Colorless oil. tH NMR (CDCls, 600 MHz): 6.68-6.65 (m, 1H), 6.56-6.54 (m, 1H), 6.42-6.41
(m, 1H), 4.17-4.13 (m, 2H), 4.04-3.98 (m, 1H), 3.93-3.81 (m, 1H), 3.62-3.58 (m, 1H), 3.35-
3.32 (M, 2H), 3.30-3.26 (M, 1H), 3.19-3.11 (M, 2H), 2.87 (s, 3H), 2.86-2.84 (m, 1H), 2.82—
2.78 (m, 1H), 1.92-1.82 (m, 2H) 1.28 (t, 3H, J = 7.2 HZ) ppm. 3C NMR (CDCls, 150 MHz): &
155.5, 138.0, 135.0, 128.6 (br), 120.4, 112.9 (br), 109.1, 64.9, 61.2, 50.5, 45.6, 44.2, 41.3/41.0,
39.7, 37.5, 24.6/24.3, 14.7 ppm. At room temperature, the compound consists of a ca. 1:1

mixture of two rotamers.
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2017.02.21. (DA)

NAME 121202
EXPNO 2
PROCNO 1
Date 20170223
Time 2.16
INSTRUM specl
PROBHD 5 mm PABED BB-
PULEROG Zgpg30
0 55536
SOLVENT DMS0
NS 16384
DS ]
SWH 24038.461 Hz
FIDRES 0.366758 Hz

1.3631988 sec

PL1 1.44 dB
PLIW 43.99363327 W
SF1 100. 6228298 M=
CHANREL £2
CPOPRGZ waltzlh
NUC2 1H
perpz 90,00 usec
PLZ 0. 80 4B
PL12 18.30 dR
PL13 18.40 dR
PL2W 12.5357770% W
PL12W 0.22292118 W

PL13W 0.21784686 W
SFOZ2 400.1316005 MHz
51 32768

5F 100.6128002 MHz
WowW no

558 0

LB 0.00 Hz
GR o

PC 1.410
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Standard 1H
121210

MIM0343 1

Milen Matyas
2017.02.22. (DR)

Current Data Parameters

NAME 121210

EXPHO 11

PROCHO 1

F2 - Lcguisition Parameters

Date 20170223

Time™ 1.59

INSTRUM spect

PRCBHD 5 mm CPFBBO BB

PULPROG zg30

TD 65536

SOLVENT CDC13

N5 1la

D5 4

SWH 126Z6.263 Hz

FIDRES 0.1%2661 Hz

EQ 2.5952256 sec

RG 89.22

oW 39.800 usec

DE 25.00 usec

TE 255.0 K

D1 1.00000000 sec

TDO 1

======== [CHANNEL f1 ========

SFO1 €00.1642011 MH=z

NUC1 1H

Pl 11.50 usec

PLW1 2B.00000000 W

FZ - Processing parameters

51 65536

SF 600.1600263 MHz

WDW no

S55B o

LB 0 H=z

GB ]

BEC 1.00
BRUKER

S13
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Standard 13C
121210

MIMO0O343 1

Milen Matyas
2017.02.22. (DR)

Current Data Parameters

E 121210
EXEND 1z
PROCHO 1
F2 - RBcguisition Parameters
Date_ 20170223
Time 243
INSTROM spact
PROBHD 5 mm CEFEEQ EB
PULPROG zgpg3a0
D ES536
SOLVENT CDCl3
Ns 1024
ns 4
SWH 3e057.€51 Hz
FIDRES 0.550157 H=
L0 0.5087€55 szec
RG 15&.07
R 13_8&7 usec
DE 18.00 usec
TE 2550 K
D1 1.50000000 sec
Dil 0.03000000 sec
TDO 1

= CHRNNEL fl ===
150.5254424 MH=
13C
10.00 usec
€5.00000000 W
======== CHANNEL f2 ========
SF02 E00.1e24008 MH=
NUCZ 1H
CPDPRE[2 waltzlg
PCED2 70.00 usec
DLWZ 28.00000000 W
PLW1z 0.75571001 W
DLW13 0.370255535 W
F2 - Processing parameters
&I EEE3E
SF 150.5103658 MH=
WIDW EM
S5B o]
LB 1.00 H=z
GE [u
B 1.40
BRUKER

S14



135068 Milen Matyas KP BRUKER Alpha

Resolution: 2 em-1

MIM0353_1 Film 2020.10.28. Number of Scans: 16
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500
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=
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Wavenumber cm-1

S15



Standard 1H
135068
MIM0353_1

Milen Matyas
2020.10.28. (EP)

Current Data Parameters

L N St e o e R T B I OGS I Ty R s O e Ty w0 r-r- Oy =Py o 8
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— — —l— o o ™

NAME 135068

EXPHO 11

PROCHO 1

F2 - Lcguisition Parameters

Date 20201028

Time ™ 13.38 h

INSTRUM spect

PRCBHD 2145656 0002 |

PULEROG ~  zg30

TD 65536

SOLVENT CDC13

N5 1la

D5 2

SWH 12019.230 Hz

FIDRES 0.366798 Hz

EQ 2.72Z6829%76 3ec

RG 89.22

oW 41.600 usec

DE 25.00 usec

TE 255.0 K

D1 1.00000000 sec

TDO 1

SFO1 600.1037056 MH=z

NUC1 1H

Pl 11.50 usec

PLW1 2B.00000000 W

FZ2 - Processing parameters

51 65536

SF §00.1000142 MH=

WDW no

35B o

LB 0 Hz

GB o

BC 1.00
BRUKER

S16
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Standard 13C
135068

MIMO353 1
Milen Matyas
2020.10.28. (EP)

Current Data Parameters

HAME 135068
EXPNO 12
PROCHO 1
F2 - Rcguisition Parameters
Date_ 20201028
Time 20.48 h
INSTEUM spect
PROBHD Z145856_ 0002 (
PULEROG zgpg30
TD 63536
SOLVENT CDC13
N5 2048
D3 4
SWH 36231.883 Hz
FIDRES 1.105709 Hz
pata] 0.9043%68 3ec
RG 196.07
DW 13.800 usec
DE 18.00 usec
TE 295.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.9103545 MH=z
NUC1 13C
Pl 10.00 usec
PLW1 63.09999847 W
SFO2 600.1024004 MH=z
NUCz 1H
CPDERG[2 waltzlé
PCPD2 80.00 usec
FLWZ 30.4BE00087 W
PLW12 0.63000000 W
FLW13 0.316379%93 W
F2 - Processing parameters
5I 32768
5F 150.89527759 MH=
WOW EM
55B [a]
1B 1.00 Hz
GB [a]
BC 1.40
BRUKER

S17
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EMBC (8 Hz, 140Hz)
135068

MIMO353 1

Milen Matyas
2020.10.28. (EP)
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125082 Milen Matyas KP BRUKER Alpha
Resolution: 2 em-1
JET0039_1 KBr 2018.03.08. Number of Scans: 16
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 200 700 600 500 400
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T £ 15 €1 D 1 £9 10 4 D D 0 D D 4 D O 03 D G 1 D [ - = Standard 1H
- £ 0l - A 0 ) 07 0O 00 0 - D 0] O D 0 0 D 0 Gh 00 00 0l 0 w wy =
B e e e R R P R e B e e e R R R R R R R N ; o 125082
- - T
JET0039 1

Milen Matyas
2018.03.08. (DR)

Current Data Parameters

Br NAME 125082
EXPHC 1
28 FROCHO 1
F2 - heoguisition Parameters
Date 20180308
Time 16.55 h
INSTRUM spect
PROBHD 2105190 0010
FULPROG z2g30
D 65536
SCLVENT CDC13
| NS 64
LS 2
SWH 8223.635 Hz
| FIDRES 0.250967 Hz
0 3.93845889 sec
RG £87
oW 60.800 usec
DE 6.50 usec
TE 293.7 K
D1 1.00000000 sec
DO 1
| SFO1 400.1324710 MH=z
| NOUC1
Fl 12.70 usec
FLW1 11.399%9962 W
! F2 - Processing parameters
|' 5I 327618
[ |1 SF 400.1300054 MHz
Lt WDW no
55B 0
LB 0 Hz
GB 4]
| J,| s BC 1.00
i) I
P e e T e [ L, S S
f T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
=] = =il =] =] I = =1 = ¢ N
— = ===l |xillen o — o
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Br

Standard 13C
125082
JET0039 1

Milen Matyas
2018.03.08. (D&a)

Current Data Parameters

A o 5 s s I N AT

T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50

NAME 125082
EXPNOC 2

28 PROCHNC 1
F2Z - Acguisition Parameters
Date 20180308
Time 21.05 h
INSTRUM spect
FROBHD Z1051%0 0010 |
PULERCG Tzgpglo
D 65536
SOLVENT CDC13
N5 6144
D5 4
SWH 24038.461 Hz
FIDRES 0.73359¢6 Hz
it 1.3631488 sec
RG 2050
oW 20.800 usec
LE 6.50 usec
TE 2%5.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
S5F01 100.6228298 MH=z
NOUC1 13C
Fl 8.80 usec
PLH1 46.20000076 W
SFOZ 400.1316005 MH=
NOCzZ 1H
CPDPRG[2 waltzlé
ECPDZ 90.00 usec
ELWzZ 11.399%9962 W
PLW1z2 0.22700000 W
PLW13 0.11418000 W
FZ - Processing parameters
5I 32768
5F 100.6127728 MH=z
WD EM
S5B ]
LB 1.00 Hz
GB 0

st b by i ety = G 1.40

T BRUKER

30

S23



BRUKER Alpha

Resolution: 2 em-1

Number of Scans: 16

2018.03.14.

Milen Matyas

KBr

125191

JET0041_1

1800 1700 1600 1300 1400 1300 1200 1100 1000 900 80O 700 600 500 400

3200 3000 2800 2600 2400 2200 2000 1900
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_/ gtoe
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o 95EE
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Wavenumber cm-1

S24



Standard 1H

LTy e N BT e T el el i ol Y0 ] - — r w E
OO LoD A o Lt B o e = w uy o
R e 4 B LT oo o 125191
M= r=r=re e W00 WW W00 W o - (U NGRS RN — — 1 JET0041 l
N/ N\ | N/ | Milen Matyas
2018.03.14. (Dm)
Current Data Parameters
HAME 125181
H EXEPNOD 1
N PROCNO 1
] F2 - heoguisition Parameters
Date 20180314
N Time 17.57 h
INSTRUM spect
PROBHD 2105190 0010
FULPROG z2g30
29 D 65536
SCLVENT CDC13
NS 64
LS 2
SWH 8223.635 Hz
| FIDRES 0.250967 Hz
0 3.93845889 sec
| RG lal
| oW 60.800 usec
DE 6.50 usec
TE 293.3 K
D1 1.00000000 sec
| D0 1
| SFO1 400.1324710 MH=z
NOUC1
Fl 12.70 usec
FLW1 11.399%9962 W
F2 - Processing parameters
b 5I 327618
SF 400.1300170 MH=
WDW no
55B 0
| LB 0 Hz
! GB 4]
_f- EC 1.00
T T T T T T T T T T T T T T T
75 70 6.5 6 55 50 45 40 35 30 25 20 15 1.0 05 ppm
o =] a| |~ (=]
A o —| |= o
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Standard 13C
125151

JET0041 1

Milen Matyas
2018.03.14. (DR)

Current Data Parameters

NAME 125181
EXPNOC 2
PROCHNC 1

F2Z - Acguisition Parameters
Date 20180314
Time 23.30 h
INSTRUM spect
FROBHD Z1051%0 0010 |
PULERCG Tzgpglo

D 65536
SOLVENT CDC13

N5 g1582

D5 4

SWH 24038.461 Hz
FIDRES 0.73359¢6 Hz
it 1.3631488 sec
RG 2050

oW 20.800 usec
LE 6.50 usec
TE 2%4.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
S5F01 100.6228298 MH=z
NOUC1 13C

Fl 8.80 usec
PLH1 46.20000076 W
SFOZ 400.1316005 MH=
NOCzZ 1H
CPDPRG[2 waltzlé
ECPDZ 90.00 usec
ELWzZ 11.399%9962 W
PLW1z2 0.22700000 W
PLW13 0.11418000 W
FZ - Processing parameters
5I 32768

5F 100.6127744 MH=z
WD EM

S5B ]

LB 1.00 Hz
GB 0

EC 1.40

<)
BRUKER

S26



125121 Milen Matyas KP BRUKER Alpha

Resolution: 2 em-1

JET0040_1 KBr 2018.03.09. Number of Scans: 16

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1300 1400 1300 1200 1100 1000 900 200 700 600 300 400
SIS [ S N Y Y [N N SO N N[N [N N N (NN HNN [N N S S Y S Y N N B B

100
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T
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m m
T
80

30
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1
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—_—
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] g8 85 e € & BRESNRERnRACINEC e aneIrRNEgETnRRTY
T T T T T T T T T T
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3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1300 1400 1300 1200 1100 1000 900 200 700 600 300 400
Wavenumber cm-1
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F Standard 1H

O U O 0 O A0 O - O A0 O ) (=] - r- O o) L]
L e Ry R el e Rl el R i R S ] L) s O3 Uy L= F (=) 125121
Tamaaaangareeny - o we o 2 0 =
£ O O O - 0 A0 40 A0 A0 40 D -r o Mmoo P F - J}?.TOO‘}O_I
Milen Matyas
N:] 2018.03.10. (HJ)
N Current Data Parameters
NAME 123121
EXPHO Z1
PROCHO 1
30
F2 - Lcguisition Parameters
Date_ 20180310
Time 16.40 h
| INSTRUM spect
PRCBHD 2145656 0002 |
| PULPROG ~ zg30
TD 65536
SOLVENT DMSC
| N5 1la
| | D5 4
SWH 126Z6.263 Hz
[ FIDRES 0.38532Z3 Hz
{ EQ 2.5952256 sec
| RG 133.88
oW 39.800 usec
DE 25.00 usec
TE 255.0 K
D1 1.00000000 sec
TDO 1
SFO1 600.1642011 MH=z
NUC1 1H
Pl 11.50 usec
PLW1 2B.00000000 W
.f FZ2 - Processing parameters
i 51 65536
f SF §00.1600035% MH=
i WDW no
fi r r ' 55B il
| | | / LB 0 Hz
~ [ GB 0
] rr | BC 1.00
A PP o o A
I T T T T T T T T T T T T T T T
75 7.0 6.5 55 50 45 4.0 35 3.0 25 20 15 1.0 05 m
: , PP BRUKER
”3g 8 332 3 3 o
SN e -l - - ol

S28
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Standard 13C

1253121

JET0040 1
Milen Matyas

2018.03

.10, (ET)

Current Data Parameters

HAME 125121
EXPNO 22
PROCHO 1
F2 - Rcguisition Parameters
Date_ 201580310
Time 18.30 h
INSTEUM spect
PROBHD Z145856_ 0002 (
PULEROG zgpg30
TD 63536
SOLVENT DS
N5 4088
D3 4
SWH 36057.691 Hz
FIDRES 1.100383 Hz
pata] 0.9087859 3ec
RG 196.07
DW 13.887 usec
DE 18.00 usec
TE 295.0 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.5254424 MH=
NUC1 13C
Pl 10.00 usec
PLW1 60.362998%: W
SFO2 600.1624006 MH=z
NUCz 1H
CPDERG[2 waltzlé
PCPD2 80.00 usec
FLWZ 26.42600060 W
PLW12 0.5%9460002 W
FLW13 0.29861000 W
F2 - Processing parameters
5I 63536
5F 150.9103520 MH=
WOW EM
55B [a]
1B 3.00 Hz
GB [a]
BC 1.40
BRUKER

S29



125128 Milen Matyas KP BRUKER Alpha

Resolution: 2 em-1

MIM0445_1 KBr 2018.03.10. Number of Scans: 16
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 200 700 600 500 400
g L | [ 1 | 1 1 1 1 1 1 1 | 1 1 | 1 | | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 g
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Wavenumber cm-1
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R s e R e Nl e AR R R R e r o) r- o« uy g Sta.ndarle
mr—-:mm-:rmnmm-—c.—u.—ccammm o o) = (=3 - L) 125128
= = O O G T AD WD U0 U U U uD Ul Y 6 r = uly o -
046 16 40 40 10 16 46 16 10 10 10 10 1O - = o o - T M¥M0445_1
- F Milen Matyas
e o F 2018.03.10. (HJ)
F
N Current Data Parameters
:] NAME 123128
EXPHO 11
N FROCHO 1
H
31 F2 - Lcguisition Parameters
Date_ 20180310
Time 13.36 h
INSTRUM spect
PRCBHD 2145656 0002 |
PULPROG ~ zg30
TD 65536
SOLVENT DMSC
N5 1la
D5 4
SWH 126Z6.263 Hz
FIDRES 0.38532Z3 Hz
EQ 2.5952256 sec
RG 174.18
oW 39.800 usec
DE 25.00 usec
TE 255.0 K
D1 1.00000000 sec
TDO 1
SFO1 600.1642011 MH=z
NUC1 1H
Pl 11.50 usec
PLW1 2B.00000000 W
| FZ2 - Processing parameters
51 65536
SF §00.1600030 MH=
| WDW EM
| -~ p 558 0
| | H LB 0.10 Hz
| § A GB 0
r | r i BC 1.00
S
J VIR Y 4 i
i 1
T T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm BRUKER
g B [sss S =
— — ——— (3] o =
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Standard 13C
125128
MIMO445 1
Milen Matyas

2018.03.10. (HJ)

Current Data Parameters

HAME 125128
EXPNO 12
PROCHO 1
F2 - Rcguisition Parameters
Date_ 201580310
Time Z2.26 h
INSTEUM spect
PROBHD Z145856_ 0002 (
PULEROG zgpg30
TD 63536
SOLVENT DS
N5 4088
D3 4
SWH 36057.691 Hz
FIDRES 1.100383 Hz
pata] 0.9087859 3ec
RG 196.07
DW 13.887 usec
DE 18.00 usec
TE 295.0 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.5254424 MH=
NUC1 13C
Pl 10.00 usec
PLW1 60.362998%: W
SFO2 600.1624006 MH=z
NUCz 1H
CPDERG[2 waltzlé
PCPD2 80.00 usec
FLWZ 26.42600060 W
PLW12 0.5%9460002 W
FLW13 0.29861000 W
F2 - Processing parameters
5I 63536
5F 150.9103511 MH=
WOW EM
55B [a]
1B 1.00 Hz
GB [a]
BC 1.40
BRUKER
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137810 Milen Matyas KP BRUKER Alpha
Resolution: 2 em-1
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 200 700 800 500
8 _ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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g 2 o
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2 g B § &3 222 28 ¢ g2 ePr33 ged
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Tooan : "
® F
)
F:
N
N
b F
0
F:
38
/
/
-d///// f
/ J
| T T T T T T T T T T T T T
80 75 70 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 05 ppm
E I.\g_o' 8
(=1 o -

Standard 1H
137810
MIM0517_1

Milen Matyas
2021.12.17. (EP)

Current Data Parameters

NAME 137810

EXPHO 13

PROCHO 1

F2 - Lcguisition Parameters

Date 20211217

Time ™ 12.33 h

INSTRUM spect

PRCBHD 2145656 0002 |

PULEROG ~  zg30

TD 65536

SOLVENT CDC13

N5 1la

D5 2

SWH 12019.230 Hz

FIDRES 0.366798 Hz

EQ 2.72Z6829%76 3ec

RG 18&6.07

oW 41.600 usec

DE 25.00 usec

TE 255.0 K

D1 1.00000000 sec

TDO 1

SFO1 600.0537053 MH=z

NUC1 1H

Pl 11.50 usec

PLW1 2B.00000000 W

FZ2 - Processing parameters

51 65536

SF §00.0500117 MH=

WDW no

35B o

LB 0 Hz

GB o

BC 1.00
BRUKER

S34



(3] woH oy LS e Ty R

2 22348 583 8 a TsangeTe e
; s meen 2 Fad 137810

w [y I Kl s a3 D o) - -

wy O g e e e e e - wy MIMOS517 1

— o e En ke Lo - .

Milen Matyas
2021.12.16. (EKE)

Current Data Parameters

HAME 137310
EXPNO 12
F EFROCHO 1
F F2 - Rcguisition Parameters
O Date_ 20211218
Time 17.28 h
F INSTRUM apect
PROBHD Z145856_ 0002 (
N PULEROG zgpg30
TD 63536
SOLVENT CDC13
N5 2048
D3 4
SWH 36231.883 Hz
N FIDRES 1.105709 Hz
F L0 0.9043968 zec
F RG 196.07
DW 13.800 usec
O DE 18.00 usec
TE 295.0 K
F D1 1.00000000 sec
38 D11 0.03000000 sec
TDO 1
SFO1 150.8977808 MH=
NUC1 13C
Pl 10.00 usec
PLW1 64.59899%02 W
SFO2 600.0524002 MH=z
HUCc2 18
| CPDERG[2 waltzlé
PCPD2 80.00 usec
| FLW2 31.00000000 W
FLWlz2 0.85745955%9 W
FLW13 0.3502%000 W
i
| | F2 - Processing parameters
5I 32768
5F 150.8E8265590 MH=
WDW no
55B [a]
| | 1B 0 Hez
I GB 0
BC 1.40
BRUKER

T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
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MIMO0517 1, Milen Matyas (MM)
137810gcms 471 (5.494)
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BRUKER Alpha

Resolution: 2 em-1

Number of Scans: 16

2018.03.14.

Milen Matyas

KBr

125192

JET0042_1
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Standard 1H

o L e L w O 0w - u uny - =00 g
ISR R R b £ ARdhs > EEEE L !
Toannanss PN S : Sooononnn = 125192
e +  wmmo ‘ .
JET0042 1
\\ W | W \‘/ Milen Matyas

2018.03.14. (DR)

Current Data Parameters

HAME 125182
EXPHC 1
FROCHOC 1
F2 - heoguisition Parameters
Date 20180314
Time 23.38 h
INSTRUM spect
PROBHD 2105190 0010
FULPROG z2g30
D 65536
SCLVENT CDC13
NS 64
LS 2
SWH 8223.635 Hz
| FIDRES 0.250967 Hz
0 3.98458388% sec
| RG lal
oW 60.800 usec
DE 6.50 usec
TE 293.1 K
D1 1.00000000 sec
DO 1
SFO1 400.1324710 MH=z
NOUC1
Fl 12.70 usec
| FLW1 11.399%9962 W
F2 - Processing parameters
| 5I 327618
SF 400.1300053 MH=
| WDW no
55B 0

o1 rrr RO

—_ e e e e —— e LU NI, WY — e

75 7.0 6.5 6.0 55 50 4.5 4.0 35 30 25 20 15 1.0 05 ppm
™~ @ @ @@ @ < <
o ol = — o — — [=] (o]
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Standard 13C

- 3 N 03 =F O O3 Uy W R O U O 00
=3 0 =F [ W0 W [ [ 00 OO0 W [ p=r} ©a L ] [t ] 125192
s @ R ) Lop R S ) wr uy O3 0 M 0w [
i mamnaanaaaais el - 0o [ . JET0042 1
—— HAAAA A A A A A - w R o — . —
Milen Matyas
V NN 7 Voo W/ V| 2018.03.14. (DR)
Current Data Parameters
NAME 125182
EXPNOC 2
PROCHNC 1
F2Z - Acguisition Parameters
Date 20180315
Time 10.42 h
INSTRUM spect
FROBHD Z1051%0 0010 |
PULERCG Tzgpglo
D 65536
SOLVENT CDC13
N5 16384
D5 4
SWH 24038.461 Hz
FIDRES 0.73359¢6 Hz
it 1.3631488 sec
RG 2050
oW 20.800 usec
LE 6.50 usec
TE 293.% K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
S5F01 100.6228298 MH=z
NOUC1 13C
Fl 8.80 usec
PLH1 46.20000076 W
SFOZ 400.1316005 MH=
NOCzZ 1H
CPDPRG[2 waltzlé
ECPDZ 90.00 usec
ELWzZ 11.399%9962 W
PLW1z2 0.22700000 W
PLW13 0.11418000 W
FZ - Processing parameters
5I 32768
t 5F 100.6127722 MHz
WD EM
| 1 S5B ]
| [ ) : | | 1B 1.00 Hz
L TN, . | GB 0
WMMMW»HHHW' ansis i e : W M P il W g Ky . EC 1.40

C><)
T T T T T T T T T T T T T T T T BRUKER
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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122535 Milen Matyas MM BRUKER Alpha

Resolution: 2 em-1

Number of Scans: 16

LVE0031 1 KBr 27/06/2017

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 00 600 300 400
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g =3 2 23 525 HEHASETSANEIEERABeereeenTy mon
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Wavenumber cm-1
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f=1
= =L o - G b=t Standard 1H
- S s & i =
22 42 2Ia 2 o @ > 122535
e P sew o - i T LVE0OD31_1

Milen Matyas
2017.06.28. (HJ)

Current Data Parameters

NAME 122535
EXPHO 11
PROCHO 1
F2 - Lcguisition Parameters
Date 20170628
Time ™ 16.2859
INSTRUM spect
PRCBHD 5 mm CPFBBO BB
PULPROG zg30
TD 65536
SOLVENT DMSC
N5 1la
D5 4
SWH 126Z6.263 Hz
FIDRES 0.1%2661 Hz
EQ 2.5952256 sec
RG 18&6.07
oW 39.800 usec
DE 25.00 usec
| TE 255.0 K
| D1 1.00000000 sec
| TDO 1
| ======== [CHANNEL f1 ========
SFO1 €00.1642011 MH=z
NUC1 1H
Pl 11.50 usec
PLW1 2B.00000000 W
FZ - Processing parameters
51 65536
SF €00.1600028 MHz
WDW EM
—_ S55B o
{ LB 0.10 Hz
§ GB ]
J BC 1.00
|
i
T
7065 BRUKER
& s & g
= - = ™

s41



33353 E @ B%#Sﬁ.ﬁ%‘ﬁi o E — e w — Standard 13C
o) Oy D i W T e G T =251 ear- O g = el — 122535
P - EEE IR o T D D o o —
o - 5 ARgannan oo oo o o - " LVEODD31 1
et - e Ea ke R Ee R R ] W - T T ™ L] —t o Milen Mgtyas
2017.0&e.28. (HJ)
Current Data Parameters
E 122535
EXEND 1z
PROCHO 1
F2 - RBcguisition Parameters
Date_ 20170628
Time 12.40
INSTROM spact
PROBHD 5 mm CEFEEQ EB
PULPROG zgpg3a0
D ES536
(+)-35 SOLVENT DM50
Ns 405¢
ns 4
SWH 3e057.€51 Hz
FIDRES 0.550157 H=
L0 0.5087€55 szec
RG 15&.07
| R 13_8&7 usec
DE 18.00 usec
TE 2550 K
D1 1.50000000 sec
Dil 0.03000000 sec
TDO 1
= CHRNNEL fl ===
150.5254424 MH=
13C
10.00 usec
€5.00000000 W
======== CHANNEL f2 ========
SF02 E00.1e24008 MH=
NUCZ 1H
CPDPRE[2 waltzlg
PCED2 70.00 usec
DLWZ 28.00000000 W
PLW1z 0.75571001 W
| DLW13 0.370255535 W
F2 - Processing parameters
| &I EEE3E
| SF 150.5103521 MH=
WIDW EM
| ] S5B 4]
| LB 3.00 H=z
\ | GE 0
| | I BC 1.20
] | || .| | I |
e | g s oot C i L N o e ] et il M““’WN‘M- o
BRUKER

T T T T T T T
160 150 140 130 120 110 100 90 30 70 60 50 40 30 20 10 ppm
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1 :
I
(£)-36
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~ i O -
3 3508225 g
Ll [l Lo K Not] -
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600

Wavenumber cny-1

104}

125261 Milen Matyas KP | BRUKER Alpha
——— Resolution: 2 cm-1
JET0044_1 KBr 2018.03.21. Number of Scans: 16
800 600 300 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900  BOD 700 60 500 400
g i ; .7 - e W — : I I I .'..I ."'-.I I A |'I‘| B
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— O D ) D ) — L s N s o ~o r-=r & ey k=] 8 Sta.ndard lH
el O ey OO O G oo [ e e ] & - O O - o 125261
o4 uh U u w6 — T R N R R ] [Tegted (= s 1) [ Ea R -
- 15 10 40 40 40 16 1D O o 3 ) o oy o o e " e - T J“r::TOO-i-ﬂ_l
i o Milen Matyas
~y , v 2018.03.21. (DR}
e
N O/\ Current Data Parameters
NAME 12526l
N + EXPHO 11
H PROCHO 1
N
(#)-36 :=' F2 - Lcguisition Parameters
b Date 20180321
Time ™ 23.06 h
INSTRUM spect
PRCBHD 2145656 0002 |
PULPROG ~ zg30
TD 65536
o f f i SOLVENT CDC13
i | | | | N5 1la
‘ i ! l D5 4
| { SWH 126Z6.263 Hz
| [ i FIDRES 0.38532Z3 Hz
1 b i | h%a] 2.5952256 sec
RG 155.77
oW 39.800 usec
DE 25.00 usec
TE 255.0 K
D1 1.00000000 sec
‘I TDO 1
SFO1 600.1642011 MH=z
| NUC1 1H
f Pl 11.50 usec
I PLW1 2B.00000000 W
| FZ2 - Processing parameters
i 51 65536
i r SF 600.1600144 MH=
| WDW no
35B o
H LB 0 Hz
| GB o
I | BC 1.00
I
]
T T T T T T T T T T T T T T T T m
70 65 60 55 50 45 4 35 30 25 20 15 10 05 m
oS , PP BR ER
2 8 NS T 2|e 3
ol e NS e ol e | b =1 o3

544



o 3 328 > o o o m Tl D 0 04 oW w Standard 13C
- f=) ul r- oy flelgs 1} — Oy o3 0y O = D o r- —r- -
“ N e e NS I 125261
w ™ 31-‘ g — - W Wl g S o - JETO044 1
— — o — N - w W b A s s s ] o™ — Milen Matyaﬁ
2018.03.21. (D&)
Current Data Parameters
H 0 NAME 125261
I EXENO 12
N O PROCHO 1
N + F2 - Rcguisition Parameters
H Date_ 20150322
HN\) Time 1.56 h
INSTEUM spect
(£)-36 PROBHD  Z145856 0002 (
PULEROG zgpg30
TD 63536
SOLVENT CDC13
N5 4088
D3 4
SWH 36057.691 Hz
FIDRES 1.100383 Hz
pata] 0.9087859 3ec
RG 196.07
DW 13.887 usec
DE 18.00 usec
TE 295.0 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.5254424 MH=
NUC1 13C
Pl 10.00 usec
PLW1 60.362998%: W
SFO2 600.1624006 MH=z
NUCz 1H
CPDERG[2 waltzlé
PCPD2 80.00 usec
FLWZ 26.42600060 W
| PLW12 0.5%9460002 W
FLW13 0.29861000 W
F2 - Processing parameters
5I 63536
5F 150.9103602 MH=z
WOW EM
| 55B [a]
1B 1.00 Hz
1 GB [a]
| | ) BC 1.40
| | 1 | ] |
BRUKER

T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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CO8Y

125261
JET0044_1
Milen Matyas

2018.03.21. (Dm)

Curzamt Dess Forsmatesaz
azn2EL

cxsma

PRoCHD 1

I - Asguiasticn Pacometes:
Catm_ 201z033z

Tima 187w

TN am

SRommD  rzsmmme_pooz o

FULFRIG T

Im IT&E

sOLvERT cocas

us z

os

swn =017.730 ms

rImexs 7.523030 M
2.1277922 1m=

az 198,37

o™ #2420 =as

£z 25.30 wass

Iz w20

&2 2.02000300 amc

= 2.09000000 ame

ca1 ©.0I000000 ame

ciz CONCZO amc

ciz CODC0430 ame

cie 202020000 ame

T 2.72012420 ams

Toew 1
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wocz an

=

n

7

FIWL zz.0oDC00an W

pIwza 293870382 W

SpHAML] smEgiz.1on

=PIz K

T 1080.30 wass

Tl - Asguimsessn passmmters
ol 2mm

sron Eom.1ezm mms
rImexs B2.859158 3z
5w 13,381 mpm
reamme

I - Froceasicg pesematesa
sz atzs

=r BID.18C0148 Mme
el osz=r

s5= ]

wa 88z

53 8

5T 1.40

Ti - Froceasicg pecocatesa
sz 10zs
w2 ar

=r B00.1800130 Mme
el osz=r

s5= ]

= 88z

= 2
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125261

JET0044 1

Milen Matyas
2018.03.21. (D)
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sron Eom.1e3m mms
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ESQC (140 Hz)
125261

JET0044 1

Milen Matyas
2018.03.21. (D)

Curzamt Dess Forsmatesaz

AT azn2EL
cxsma
PRoCHD 1

I - Asguiasticn Pacometes:
Catm_ 201z033z
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sT0L 600.1M36053 MEr
m

m 21.20 wass
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T1 - Acguiaitice pacometess
E

sTeR azg.337 MEx
rImRxs 252.08I04T 3z
5w 219.383 mEm
TIMTDE  Echo-Astischs

1 - Froceasicg pesomatesa
51 1038

=r B00.1800000 M
el osz=E

s5= z

= 88z

53 2

Bc 1.0

i - Froceasicg peceratesa
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EMBC (8 Hz, 140 Hz)
125261

NI HN. i " JET0044_1

Milen Matyas
2018.03.21. (D)

N e U — : '-_‘__ ppm Cusrant Dets Ferszeters
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40 £2 - Acguiateion Pussmmsers

o [ -] Caza_ 2mazazaz

| & Tiza 1873

SRommD  rzsmmme_pooz o

FULFROG EEEsgRiEaaal
50 s
e cicia

70 ;gs;u

80 zer

FIWL 23.00DC0090 W
9p s¥oz 120 92E0232 Mm:

100 =PIz

1 - Asguiasticn pacometes:

10 P 1m.337 sme

k-

rrzeEs 223 ERICAT Ex
= 219383 zp=
reacmE ar

71 - Froceasicg poToratesa

120 ==

288
E moo.iecolze mms
wow sImz
558 Il

ia o omx

==

130 s 1.5

o o0

@ Tl - Frocearicg poTETatess
=z =1z

sz ar

=T 120.91c32ER Mms

a i

140 =z

150

5.0 45 40 35 3.0 25 2.0 15 ppm .ggﬂ

S49



125274 Milen Matyas KP BRUKER Alpha
Resolution: 2 em-1
JET0043_1 Film 2018.03.23. Number of Scans: 16
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 00 300 700 600 500 400
8_ L ] 1 1 1 L Il | 1 1 1 1 1 Il L Il L 1 L 1 1 1 1 1 1 1 1 1 1 Il 1 1 1 1
= ) =
=]
T8 L
o
g
£
.
&
(= (0] -
: A
N0
N +
H
(+)-9a
g_ b=
SRexR g S8 B8SS 38503RR3R3°E3%qwmes gazx 31
=Tt — —— B e L e e e e - Y ] e 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 T T T T T T T T T T
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 200 700 600 500 400

Wavenumber cm-1

100

80

60

40

20

S50



ur [ RT Ry K R els ] M- O AH P A PN O T AFROU O H PP OW 0 - O g
uy [l SR AT R e ] WOWwmWw=TrMmMmOoOR TN AR OOFPEOMCNIA-- T OO0 O W (=]
(3] AD D A0 W U P A A A A A O a) ) WO WD WD WD WD U U D e Y Y 00 SO ) o) o) oo o) o W e -
o D e e o
Jo]\
NT 0TS
N +
H
_N
()-9a
|
|
i
| ‘
| i | ‘e I
[ i
| | !'
| ' /| ¢
err //_ | i _)I .t - 4
(] |8
| | ) | l
: AV - A - '
L [ - hd (S L R L WU Y W N B I R ST & VI
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 55 5.0 45 4 35 3.0 25 2.0 1.5 1.0 05 ppm
|
[=N-:3(~:] [ JLT=10 - (o Y 6 [T 20T I~ ) o P~
[=]F= ](=] [T Ri¥s D=} {=} ooo o o L= =} -~
= cls ] = e o e b = Sl i &

Standard 1H
125274
JET0043_1
Milen Matyas

2018.03.26. (D&)

Current Data Parameters

NAME 125274
EXPHO 11
PROCHO 1

F2 - Lcguisition Parameters
Date 20180326
Time ™ 17.37 h
INSTRUM spect
PRCBHD 2145656 0002 |
PULEROG ~  zg30

TD 65536
SOLVENT CDC13

N5 1la

D5 4

SWH 126Z6.263 Hz
FIDRES 0.38532Z3 Hz
EQ 2.5952256 sec
RG 111.4

oW 39.800 usec
DE 25.00 usec
TE 255.0 K
D1 1.00000000 sec
TDO 1
SFO1 600.1642011 MH=z
NUC1 1H

Pl 11.50 usec
PLW1 2B.00000000 W
FZ2 - Processing parameters
51 65536

SF §00.1600155% MH=
WDW no

35B o

LB 0 Hz

GB o

BC 1.00



- B i - - S8 [ E=ysl W e L k=k ] wr o Standard 13C
- L= s 1) uy - o O — O r~ o L s R =S I ] — o o3
- . . - . = o WD 0 O D o — 125274
o ™ o ~ ~ a3 e - O w e o fr o JET0043 1
- pib gt - - P o wow L b B ! Milen Matyas
2018.03.26. (D)
H (0] Current Data Parameters
HAME 125274
Nko/\ EXENO 12
PROCHO 1
N + A
H F2 - Rcguisition Parameters
/N\) - Date_ 20150326
(+)-9a Time 19.03 h
INSTEUM spect
PROBHD Z145856_ 0002 (
PULEROG zgpg30
TD 63536
SOLVENT CDC13
N5 2048
D3 4
SWH 36057.691 Hz
FIDRES 1.100383 Hz
pata] 0.9087859 3ec
RG 196.07
DW 13.887 usec
DE 18.00 usec
TE 295.0 K
D1 1.50000000 sec
D11 0.03000000 sec
TDO 1
SFO1 150.5254424 MH=
NUC1 13C
Pl 10.00 usec
PLW1 60.362998%: W
SFO2 600.1624006 MH=z
NUCz 1H
CPDERG[2 waltzlé
PCPD2 80.00 usec
| FLWZ 26.42600060 W
PLW12 0.5%9460002 W
FLW13 0.29861000 W
F2 - Processing parameters
5I 63536
| 5F 150.9103614 MH=
WOW EM
55B [a]
1B 1.00 Hz
GB [a]
| | L BC 1.40
| | | -
o bt (- e
BRUKER

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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