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Methyl 2-(1,3-benzodioxol-5-ylsulfamoyl)-4-chlorobenzoate (10). To a vigorously stirred
solution of 1,3-benzodioxol-5-amine (14.40 g, 105 mmol) and N,N-diethylaniline (15.67 g,
105 mmol, 16.7 mL) in MeOH (150 mL), methyl 4-chloro-2-chlorosulfonylbenzoate (9,
26.91 g, 100 mmol) was added over a period of 5 min while cooling the reaction mixture with
tap water. It was stirred at room temperature for 1 h and at 0-5 °C for 1 h. The crystalline
product separated was filtered and purified by dry-column flash chromatography on a short
silica gel column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, DCM).
After evaporation of the solvents, the solid residue was triturated with MeOH, filtered and air-
dried to afford 10 (35.10 g, 95%) as colorless crystals. M. p. 166.5-168.5 °C (CH3CN). IR
(KBr): 3227, 1713, 1292, 1171, 1031, 690 cm™'. 'TH NMR (500 MHz, DMSO-ds): 10.05 (br s,
1H), 7.86 (d, *J=2.1 Hz, 1H), 7.79 (dd, *J = 2.1 Hz, °J-8.3 Hz, 1H), 7.68 (d, °J = 8.3 Hz, 1H),
6.82 (d, >J=8.3 Hz, 1H), 6.68 (d, “J=2.2 Hz, 1H), 6.53 (dd, *J = 2.2 Hz, °J-8.3 Hz, 1H), 5.99
(s, 2H), 3.83 (s, 3H). 13C NMR (125 MHz, DMSO-ds): 166.72, 147.71, 145.10, 138.78, 135.52,
133.08, 131.35, 131.04, 130.51, 128.25, 115.57, 108.50, 104.13, 101.63, 53.31. MS (EI):
M'=369 (1 Cl). HRMS (ESI): m/z calcd. for CisHi3CINOgS [M+H]": 370.0146, found:
370.0151.

Methyl 4-chloro-2-(2,3-dihydro-1,4-benzodioxin-6-ylsulfamoyl)benzoate (11). To a
vigorously stirred solution of 2,3-dihydro-1,4-benzodioxin-6-amine (29.03 g, 192 mmol) and
N,N-diethylaniline (28.65 g, 192 mmol, 30.6 mL) in MeOH (300 mL), methyl 4-chloro-2-
chlorosulfonylbenzoate (9, 50.05 g, 186 mmol) was added over a period of 10 min while
cooling the reaction mixture with tap water. An exothermic reaction took place, and the product
started to crystallize. The brown suspension was stirred at room temperature for 1 h, then at 0—
5°C for 1 h. The crystalline product was filtered and purified by dry-column flash
chromatography on a short silica gel column (thickness of stationary phase: 30 mm, eluent:
DCM). After evaporation of the solvent, the solid residue was triturated with MeOH, filtered
and air-dried to afford 11 (66.0 g, 92%) as colorless crystals. M. p. 153—154 °C (MeOH). IR
(KBr): 3266, 1715, 1504, 1175 cm ™. 'TH NMR (200 MHz, CDCls): 7.96 (brs, 1H), 7.83 (d, *J =
1.8 Hz, 1H), 7.80 (d, °J = 7.7 Hz, 1H), 7.54 (dd, “J= 2.2 Hz, °J = 8.4 Hz, 1H), 6.70 (d, °J =
8.4 Hz, 1H), 6.70 (d, *J= 2.6 Hz, 1H), 6.59 (dd, “J= 2.6 Hz, °J= 8.8 Hz, 1H), 4.20 (s, 4H),
4.02 (s, 3H). >*C NMR (50 MHz, CDCls): 167.26, 143.60, 142.25, 140.17, 138.18, 132.42,
132.15, 130.64, 129.27, 128.45, 117.48, 116.99, 113.12, 64.21, 64.11, 53.63. MS (ESI): [M-

H]" = 382 (1 Cl). HRMS (ESI): m/z calcd. for CisHisCINOsS [M+H]": 384.0303, found:
384.0309.
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Methyl 2-[1,3-benzodioxol-5-yl(methyl)sulfamoyl]-4-chlorobenzoate (12). To a solution of
compound 10 (31.08 g, 84 mmol) in DMF (75 mL), anhydrous K»CO3 (15.20 g, 110 mmol) was
added. To the vigorously stirred suspension iodomethane (15.61 g, 110 mmol, 6.9 mL) was
added dropwise and the reaction mixture was stirred at room temperature for 4 h. Water
(450 mL) was added and a thick oil separated. The supernatant was decanted, the oil was
dissolved in DCM (100 mL), the solution was washed with water (2 x 100 mL), the organic
phase was dried over NaxSO4 and evaporated in vacuo. The residual dense orange oil was
dissolved in a heptane/DCM mixture 2:1 (150 mL), silica gel (20 g, Kieselgel 60 H) was added,
and it was stirred at room temperature for 30 min. The filtrate was evaporated in vacuo to afford
12 (31.4 g of dense yellow oil, yield 97%). The TLC pure intermediate was transformed in the
next step without further purification. IR (film): 1739, 1484, 1354, 1292, 1253, 1162, 1120,
1057, 1037, 940, 836 cm™'. '"H NMR (600 MHz, CDCls): 7.56 (dd, “J= 2.1 Hz, ’J= 8.2 Hz,
1H), 7.46 (d, “J=2.0 Hz, 1H), 7.44 (d, °>J = 8.2 Hz, 1H), 6.73 (d, °J = 8.3 Hz, 1H), 6.72 (d, “J =
2.2 Hz, 1H), 6.60 (dd, *J= 2.2 Hz, 3J = 8.3 Hz, 1H), 6.00 (s, 2H), 3.89 (s, 3H), 3.26 (s, 3H).
3C NMR (150 MHz, CDCl3): 167.44, 147.94, 147.29, 136.96, 135.97, 134.40, 132.44, 131.66,
129.92, 129.51, 121.11, 109.04, 108.07, 101.74, 53.27, 39.43. COSY: 7.46-7.56-7.44, 6.73—
6.60-6.72. HSQC (140 Hz): 7.56-132.44, 7.46-129.92, 7.44-129.51, 6.73-108.07, 6.72—
109.04, 6.60-121.11, 6.00-101.72, 3.89-53.27, 3.26-39.43. HMBC (8 Hz, 140 Hz): 7.56—
131.66, 7.46—(135.97, 132.44, 131.66), 7.44—(167.44, 136.96, 135.97), 6.73—(147.94, 134.40),
6.72—(147.29, 121.11), 6.60—(147.29, 109.04), 6.00—(147.94, 147.29), 3.89-167.44, 3.26—
134.40. HRMS (ESI): m/z calcd. for Ci1sHisCINOsS [M+H]": 384.0304, found: 384.0307.

Methyl 4-chloro-2-[2,3-dihydro-1,4-benzodioxin-6-yl(methyl)sulfamoyl]benzoate (13). To
a solution of compound 11 (46.06 g, 120 mmol) in DMF (100 mL), anhydrous K>CO3 (21.56 g,
156 mmol) was added, and the suspension was stirred at room temperature for 15 min. To the
vigorously stirred suspension iodomethane (22.14 g, 156 mmol, 9.7 mL) was added dropwise
while cooling the reaction mixture with tap water. The reaction mixture was stirred at room
temperature for 1 h. Water (700 mL) was added and the suspension obtained was stirred at room
temperature for 2 h. The product separated was filtered, washed with water (2 x 100 mL), and
air-dried to give 13 (47.05 g, 98%) as colorless crystals, suitable to transform in the next step
without further purification. A small sample was subjected to dry-column chromatography on
a short silica gel column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 2:1, 1:1,
DCM). After evaporation of solvents, the oily residue was triturated with cold DIPE to afford
pure 13 as colorless crystals. M. p. 97-99 °C (MeOH). IR (KBr): 1733, 1498, 1345, 1294, 1059
cm ' '"H NMR (200 MHz, CDCl3): 7.54 (dd, “J= 1.8 Hz,*J=8.1 Hz, 1H), 7.43 (d, °J = 8.1 Hz,
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1H), 7.43 (d, “J= 2.2 Hz, 1H), 6.80 (d, °J= 8.8 Hz, 1H), 6.72 (d, “*J = 2.6 Hz, 1H), 6.65 (dd,
“J= 2.6 Hz, ’J= 8.8 Hz, 1H), 4.25 (s, 4H), 3.87 (s, 3H), 3.24 (s, 3H). '*C NMR (50 MHz,
CDClh): 167.39, 143.48, 143.33, 136.98, 135.85, 133.80, 132.32, 131.64, 129.83, 129.45,
120.53, 117.31, 116.71, 64.26, 64.16, 53.16, 39.13. MS (GC-EI): M" = 397 (1 Cl). HRMS
(ESI): m/z calcd. for C17H;7CINOgS [M+H]": 398.0459, found: 398.0467.
2-[1,3-Benzodioxol-5-yl(methyl)sulfamoyl]-4-chlorobenzoic acid (14). A solution of NaOH
(8.00 g, 200 mmol) in water (150 mL) was added to the solution of compound 12 (30.70 g,
80 mmol) in MeOH (150 mL) and it was refluxed for 1 h. Water (750 mL) was added, the
solution was cooled with ice-water, and an aqueous HCl solution (5%, 150 mL, 205 mmol HCI)
was added in 20 min (pH 1). The colorless suspension obtained was stirred for 30 min while
cooling with ice-water, it was filtered, washed with water, and dried over P>Os to afford 14
(28.6 g, 97%) as off-white crystals. M. p. 153—155 °C (CH3CN, colorless crystals). IR (KBr):
2700, 1706, 1337, 844 cm™!. '"H NMR (500 MHz, DMSO-ds): 13.7 (br s, 1H), 7.81 (dd, “J =
2.0 Hz, ’°J= 8.2 Hz, 1H), 7.66 (d, °J= 8.2 Hz, 1H), 7.32 (d, *J= 1.8 Hz, 1H), 6.88 (d, °J =
8.2 Hz, 1H), 6.82 (d, “J= 1.9 Hz, 1H), 6.64 (dd, “J= 2.2 Hz, °J= 8.2 Hz, 1H), 6.06 (s, 2H),
3.19 (s, 3H). 1*C NMR (125 MHz, DMSO-dy): 168.03, 147.63, 146.92, 135.70, 134.34, 134.08,
133.88, 133.26, 130.22, 128.85, 121.00, 108.70, 108.20, 101.93, 39.14. MS (EI): M" =369 (1
Cl). HRMS (ESI): m/z calcd. for C1sHi3CINO6S [M+H]": 370.0146, found: 370.0146.
4-Chloro-2-|2,3-dihydro-1,4-benzodioxin-6-yl(methyl)sulfamoyl]benzoic acid (15). A
solution of NaOH (11.80 g, 295 mmol) in water (200 mL) was added to the suspension of
compound 13 (46.94 g, 118 mmol) in MeOH (200 mL) and the mixture was refluxed for 1 h.
The solution obtained was diluted with water (750 mL), cooled with ice-water, and an aqueous
HCl solution (5%, 225 mL, 308 mmol HCI) was added in 20 min (pH 1). The partly oily product
separated was stirred at room temperature for 3 h. The suspension obtained was filtered, washed
thoroughly with water (3 x 100 mL), and dried over P,Os to afford 15 (44.8 g, 99%) as oft-
white crystals. M. p. 156-158 °C (CH3CN, colorless crystals). IR (KBr): 3251, 1740, 1504,
1337, 1232, 1065 cm™'. "H NMR (200 MHz, DMSO-dp): 13.68 (brs, 1H), 7.81 (dd, “J= 1.8 Hz,
3J=8.2Hz, 1H), 7.67 (d, >J=8.2 Hz, 1H), 7.29 (d, “*J = 1.8 Hz, 1H), 6.85 (d, °J = 8.5 Hz, 1H),
6.73 (d, *J= 2.1 Hz, 1H), 6.65 (dd, *J = 2.4 Hz, 3J = 8.6 Hz, 1H), 4.24 (s, 4H), 3.19 (s, 3H).
BCNMR (50 MHz, DMSO-ds): 168.05, 143.40, 143.23, 135.82, 134.16, 133.69, 133.63,
133.24,130.22, 128.83, 120.15, 117.31, 116.39, 64.23, 38.97. MS (EI): M" =383 (1 Cl). HRMS
(ESI): m/z calcd. for C16HisCINO6S [M+H]": 384.0303, found: 384.0310.
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8-Chloro-5-methyl[1,3]benzodioxolo[5,6-c]benzo|f][1,2]thiazepin-11(5H)-one 6,6-dioxide
(6). To the suspension of 14 (24.04 g, 65 mmol) in DCM (200 mL), PCls (16.24 g, 78 mmol)
was added in portions, and the solution obtained was refluxed for 8.5 h. It was cooled to 0—
5°C, and SnCls (37.25 g, 143 mmol, 16.7 mL) was added dropwise over a period of 10 min.
The thick suspension obtained was stirred at 0—5 °C for 2 h, then it was allowed to warm to
room temperature. The orange suspension was poured onto a mixture of crushed ice (600 g)
and conc hydrochloric acid (50 mL) and DCM (100 mL). The mixture was stirred until warming
to room temperature (1 h), the product separated was filtered, washed with diluted hydrochloric
acid (5%, 2 x 50 mL) and water (2 x 50 mL), and air-dried to give crude 6 (17.17 g of yellow
solid). The two-phase filtrate was separated, the strongly acidic aqueous phase was washed with
DCM (2 x 50 mL), the combined organic phases were washed with water (100 mL), dried over
NayS0s4, evaporated, and the oily residue was triturated with ether (50 mL) to afford a second
crop of 6 (1.94 g of brown solid). The two crops were purified by dry-column flash
chromatography on a short silica gel column (thickness of the stationary phase: 30 mm, eluent:
DCM). After evaporation of the solvent, the residue was triturated with Et2O (50 mL) to give 6
(17.34 g, 76%) as pale yellow crystals. M. p. 268-271 °C (CH3CN, decomp.). IR (KBr): 1639,
1623, 1482, 1353, 1245, 1033 cm™!. 'H NMR (600 MHz, CDCl;): 8.01 (d, °J = 8.4 Hz, 1H),
7.95 (d, “J= 2.2 Hz, 1H), 7.74 (s, 1H), 7.67 (dd, “J= 2.2 Hz, °J = 8.4 Hz, 1H), 6.79 (s, 1H),
6.11 (s, 2H), 3.24 (s, 3H). *C NMR (150 MHz, CDCl3): 186.97, 153.31, 147.00, 138.76,
137.99, 137.95, 133.99, 133.81, 133.18, 126.34, 125.87, 109.94, 105.60, 102.88, 39.38. COSY:
8.01-7.67-7.95. HSQC (140 Hz): 8.01-133.99, 7.95-125.878, 7.74-109.94, 7.67-133.18,
6.79-105.60, 6.11-102.88, 3.24-39.38. HMBC (8 Hz, 140 Hz): 8.01-(186.97, 138.76, 137.99),
7.95-(133.81, 133.18), 7.74—(186.97, 153.31, 137.95), 7.67—(133.81, 125.87), 6.79—(153.31,
147.00, 137.95, 126.34), 6.11—(153.31, 147.00), 3.24-137.95. MS (EI): M" = 351 (1 Cl).
HRMS (ESI): m/z calcd. for C1sHiiCINOsS [M+H]™: 352.0041, found: 352.0043.

8-Chloro-5-methyl-5,11-dihydro[1,3]benzodioxolo[5,6-c]benzo|[f][1,2]thiazepin-11-0l 6,6-
dioxide (16). To a suspension of 6 (7.04 g, 20 mmol) in DMF (100 mL) and EtOH (100 mL),
NaBH4 (1.51 g, 40 mmol) was added, and the reaction mixture was stirred at room temperature
for 4.5 h. Water (800 mL) was added dropwise in 30 min. The separated product was filtered,
washed with water, and dried in vacuo over P>0s to give 16 (6.72 g, 95%) as colorless crystals.
M. p. decomp. from 200 °C (CH3CN). IR (KBr): 3452, 1503, 1481, 1308, 1141, 1036 cm .
"H NMR (500 MHz, DMSO-ds): 7.86 (dd, “J= 0.6 Hz, >J = 8.7 Hz, 1H), 7.76 (d, “”J= 2.2 Hz,
1H), 7.70 (dd, “J=2.2 Hz, ’J= 8.4 Hz, 1H), 7.18 (s, 1H), 7.04 (s, 1H), 6.60 (d, °J= 5.0 Hz,
1H), 6.16 (d, °J = 4.9 Hz, 1H), 6.09 (d, “’J = 1.0 Hz, 1H), 6.04 (d, “*J = 1.0 Hz, 1H), 3.37 (s, 3H).
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BC NMR (125 MHz, DMSO-ds): 147.58, 147.33, 140.39, 139.82, 138.34, 132.83, 132.12,
129.01, 128.07, 126.66, 108.70, 105.10, 102.15, 67.51,37.20. MS (EI): M" =353 (1 Cl). HRMS
(ESI): m/z calcd. for Ci1sHi2CINNaOsS [M+Na]": 376.0017, found: 376.0022.
9-Chloro-6-methyl-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-c]benzo[f][1,2]thiazepin-12-
ol 7,7-dioxide (17). To a suspension of 7 (15.00 g, 41 mmol) in DMF (100 mL) and EtOH
(100 mL), NaBH4 (3.10 g, 82 mmol) was added, and the reaction mixture was stirred at room
temperature for 23 h. Water (800 mL) was added dropwise in 30 min. The product separated
was filtered, washed with water, and dried in vacuo over P,Os to give 17 (14.75 g, 98%) as
colorless crystals. M. p. decomp. from 180 °C (CH3CN). IR (KBr): 3531, 1500, 1303, 1134,
1064 cm™!. 'TH NMR (200 MHz, DMSO-dy): 7.85 (d, °J= 8.4 Hz, 1H), 7.75 (d, “J= 1.8 Hz,
1H), 7.70 (dd, “J= 2.2 Hz, °J = 8.4 Hz, 1H), 7.05 (s, 1H), 7.02 (d, *J= 0.7 Hz, 1H), 6.53 (d,
3J=3.3 Hz, 1H), 6.10 (bd, “J= 2.6 Hz, 1H), 4.24 (s, 4H), 3.33 (s, 3H). >*C NMR (50 MHz,
DMSO-ds): 143.53, 143.23, 140.34, 139.44, 136.21, 132.76, 132.23, 128.95, 128.65, 126.67,
117.01, 114.25, 67.95, 64.33, 64.24, 37.88. MS (EI): M" =367 (1 Cl). HRMS (ESI): m/z calcd.
for Ci16H14CINNaOsS [M+Na]": 390.0173, found: 390.0176.
8,11-Dichloro-5-methyl-5,11-dihydro[1,3]benzodioxolo[5,6-c]benzo|f][1,2] thiazepine 6,6-
dioxide (18). To a vigorously stirred suspension of 16 (6.19 g, 17.5 mmol) in DCM (40 mL),
SOCI (1.52 mL, 2.50 g, 21 mmol) was added dropwise at room temperature. The solution
obtained was stirred at room temperature for 1.5 h, then evaporated in vacuo. The residue was
triturated with DIPE (20 mL), filtered and dried in vacuo to give crude 18 (6.51 g, 100%) as
colorless crystals. M. p. decomp. from 164 °C. The product is of suitable quality for use in the
next step. IR (KBr): 1503, 1490, 1340, 1229, 1031 cm™'. "H NMR (500 MHz, CDCI3): 7.96 (d,
“J=2.1 Hz, 1H), 7.48 (dd, “J=2.2 Hz,3J = 8.3 Hz, 1H), 7.42 (d, °J = 8.3 Hz, 1H), 6.94 (s, 1H),
6.82 (s, 1H), 6.06 (d, “J= 1.4 Hz, 1H), 6.02 (d, “*J= 1.3 Hz, 1H), 5.98 (s, 1H), 3.52 (s, 3H).
3C NMR (125 MHz, CDCls): 149.78, 147.65, 141.50, 136.17, 133.54, 133.11, 132.49, 132.33,
131.19, 127.89, 109.51, 108.97, 102.53, 63.30, 38.98. MS (EI): M" = 371 (2 Cl). HRMS (TOF
MS EI): m/z caled. for [C1sH11CL1aNO4S]*: 370.9786, found: 370.9796.
9,12-Dichloro-6-methyl-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]benzo|f][1,2]thiazepine 7,7-dioxide (19). To a vigorously stirred suspension of 17 (14.71 g,
40 mmol) in DCM (80 mL), SOCl; (3.5 mL, 5.71 g, 48 mmol) was added dropwise at room
temperature. The solution obtained was stirred at room temperature for 3.5 h. Hexane (240 mL)
was added to the suspension formed; the product was filtered, washed with hexane (2 x 30 mL)
and dried in vacuo to give crude 19 (14.50 g, 94%) as colorless crystals. M. p. decomp. from

160 °C. The product is of suitable quality for use in the next step. IR (KBr): 1512, 1327, 1142,
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1065 cm ™. "TH NMR (200 MHz, CDCls): 7.97 (d, “J= 1.8 Hz, 1H), 7.48 (dd, *J=2.0 Hz, °J =
8.4 Hz, 1H), 7.43 (d,*J = 8.4 Hz, 1H), 7.02 (s, 1H), 6.90 (s, 1H), 5.99 (s, 1H), 4.26 (s, 4H), 3.52
(s, 3H). *C NMR (50 MHz, CDCls): 145.42, 143.38, 141.71, 136.08, 133.52, 132.69, 132.32,
132.11, 130.27, 127.98, 118.30, 118.25, 64.32, 64.25, 63.39, 39.26. MS (EI): M" =385 (2 CI).
HRMS (TOF MS EI): m/z calcd. for [C16H13C12NO4S]": 384.9942, found: 384.9945.

Ethyl 7-[(8-chloro-5-methyl-6,6-dioxido-5,11-dihydro[1,3]benzodioxolo[5,6-
c|benzo|f][1,2]thiazepin-11-yl)amino]heptanoate (20a). To a solution of ethyl 7-
aminoheptanoate (2.77 g, 16 mmol) in CH3CN (15 mL) crude 18 (2.60 g, 7 mmol) was added,
the solution obtained in 5 min was stirred at room temperature for 1 h. It was evaporated in
vacuo, the residue was dissolved in DCM (40 mL), washed with water (2 x 20 mL), dried over
NaxSO4, and evaporated in vacuo. The oily residue (4.3 g) was purified by dry-column
chromatography on a short silica gel column (thickness of stationary phase: 30 mm, eluent:
heptane/DCM 1:1, DCM, DCM/MeOH 100:1, 100:2, 100:4). After evaporation of solvents in
vacuo 20a (2.97 g, 83%) was obtained as a pale yellow oil. IR (film): 2932, 1731, 1487, 1328,
1153, 1037 cm™'. "TH NMR (500 MHz, CDCl3): 7.92 (d, “J = 1.7 Hz, 1H), 7.42 (m, 2H), 6.87 (s,
1H), 6.80 (s, 1H), 4.93 (s, 1H), 4.11 (q, °J = 7.2 Hz, 2H), 3.38 (s, 3H), 2.50 (t, °>J = 7.1 Hz, 2H),
2.28 (t,°J=7.5Hz, 2H), 1.76 (br s, 1H), 1.61 (~qn, °J = 7.2 Hz, 2H), 1.50 (m, 2H), 1.32 (m,
4H), 1.24 (t,°J= 7.1 Hz, 3H). *C NMR (125 MHz, CDCl3): 173.63, 147.88, 147.62, 140.73,
137.39, 134.44, 134.13, 131.87, 131.19, 129.90, 128.26, 108.54, 107.98, 101.96, 64.55, 60.11,
48.18, 38.13, 34.15, 29.85, 28.90, 26.88, 24.75, 14.18. MS (ESI): [M+H]": 509 (1 CIl). HRMS
(ESI): m/z calcd. for C24H30CIN2O6S [M+H]": 509.1508, found: 509.1505.
7-1(8-Chloro-5-methyl-6,6-dioxido-5,11-dihydro[1,3]benzodioxolo|5,6-
c|benzo|f][1,2]thiazepin-11-yl)amino]heptanoic acid (20b). To a solution of ester 20a
(2.55 g, 5 mmol) in EtOH (30 mL), a solution of NaOH (0.240 g, 6 mmol) in water (7.5 mL)
was added at room temperature and it was stirred at room temperature for 25 h. Water (15 mL)
was added and the ethanol was removed by evaporation in vacuo. Water (8 mL) was added, and
the solution was neutralized with an aqueous HCI solution (0.50 mL of cc. HCI dissolved in
10 mL of water, containing 6 mmol of HCI). The milky reaction mixture was stirred at room
temperature for 3 days, the solid product obtained was filtered, washed with water (2 x 3 mL),
air-dried and subjected to dry-column chromatography on a short silica gel column (thickness
of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:2, 100:4). After evaporation of
solvents the solid residue was triturated with CH3CN (5 mL) to afford 20b (1.92 g, 80%) as
colorless crystals. M. p. 126—128 °C (CH3CN). IR (KBr): 3081, 1712, 1493, 1326, 1224, 1034
cm ', 'TH NMR (500 MHz, DMSO-ds): 7.75 (d, “J= 1.8 Hz, 1H), 7.68 (dd, *J=2.2 Hz, 3/ =
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8.5 Hz, 1H), 7.65 (d, *J = 8.6 Hz, 1H), 7.15 (s, 1H), 7.04 (s, 1H), 6.08 (d, “J= 0.7 Hz, 1H), 6.06
(d, “J7=10.6 Hz, 1H), 5.11 (s, 1H), 3.37 (s, 3H), 2.44 (m, 2H), 2.18 (t, °*J = 7.3 Hz, 2H), 1.47 (m,
4H), 1.26 (m, 4H). '*C NMR (125 MHz, DMSO-ds): 174.68, 147.41, 147.38, 141.30, 138.55,
135.93, 132.77, 131.96, 130.82, 126.86, 109.08, 107.38, 102.18, 61.99, 47.74, 37.83, 33.81,
29.47, 28.69, 26.73, 24.66. MS (ESI): [M+H]": 481 (1 Cl). HRMS (ESI): m/z calcd. for
C22H26CIN2O06S [M+H]"™: 481.1195, found: 481.1201.
8-Chloro-/N,5-dimethyl-5,11-dihydro[1,3]benzodioxolo[5,6-c]benzo[f][1,2]thiazepin-11-
amine 6,6-dioxide (20c¢). To the solution of methylamine (1.40 g, 45 mmol) in dioxane (45 mL)
crude 18 (3.35 g, 9 mmol) was added, and the suspension obtained was stirred at room
temperature for 1 h. Water (150 mL) was added dropwise, the product precipitated was filtered,
washed with water (2 x 10 mL), air-dried and purified by dry-column chromatography on a
short silica gel column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2,
DCM, DCM/MeOH 100:1, 100:2, 100:4). After evaporation of solvents, the solid residue was
triturated with CH3CN (15 mL) to afford 20¢ (1.86 g, 56%) as colorless crystals. M. p. decomp.
from 218 °C (CH3CN). IR (KBr): 1501, 1485, 1325, 1154, 1036 cm™'. '"H NMR (500 MHz,
CDCls): 7.93 (d, “J=2.1 Hz, 1H), 7.43 (dd, *J=2.0 Hz, °*J = 8.4 Hz, 1H), 6.87 (s, 1H), 6.81 (s,
1H), 5.98 (d, “J=1.1 Hz, 1H), 5.97 (d, “J = 1.1 Hz, 1H), 4.82 (s, 1H), 3.37 (s, 3H), 2.38 (s, 3H),
1.86 (br's, 1H). 3C NMR (125 MHz, CDCl3): 147.96, 147.64, 140.69, 136.96, 134.24, 133.82,
131.90, 131.34, 130.11, 128.35, 108.51, 108.23, 101.99, 66.52, 38.21, 34.98. MS (ESI):
[M+H]"™: 367 (1 Cl). HRMS (ESI): m/z calcd. for CisHi1sCIN204S [M+H]": 367.0514, found:
367.0516.
8-Chloro-5-methyl-N-(2-morpholin-4-ylethyl)-5,11-dihydro[1,3]benzodioxolo|5,6-
clbenzo|f][1,2]thiazepin-11-amine 6,6-dioxide (20d). To the solution of 4-(2-
aminoethyl)morpholine (1.15 g, 8.8 mmol) in CH3CN (15 mL) crude 18 (1.49 g, 4 mmol) was
added, and the suspension obtained was stirred at room temperature for 1 h. Water (50 mL) was
added dropwise, the product separated was filtered, washed with water (3 < 3 mL) air-dried and
purified by dry-column chromatography on a short silica gel column (thickness of stationary
phase: 25 mm, eluent: DCM, DCM/MeOH 100:2). After evaporation of solvents, the solid
residue was triturated with CH3CN to afford 20d (1.58 g, 84%) as colorless crystals. M. p. 207—
209 °C (CH3CN, decomp.). IR (KBr): 3331, 1488, 1326, 1116, 1029 cm™!. 'TH NMR (500 MHz,
CDCls): 7.93 (m, 1H), 7.42 (m, 2H), 6.89 (s, 1H), 6.81 (s, 1H), 5.98 (d, “J= 1.3 Hz, 1H), 5.97
(d, “J= 1.4 Hz, 1H), 4.93 (s, 1H), 3.67 (m, 4H), 3.42 (s, 3H), 2.63 (m, 2H), 2.50 (m, 2H), 2.37
(m, 4H). 3C NMR (125 MHz, CDCl5): 147.96, 147.70, 140.84, 137.43, 134.77, 134.24, 131.82,
131.17, 129.80, 128.31, 108.51, 107.75, 102.00, 66.88 (2C), 64.38, 58.05, 53.68 (2C), 44.27,
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37.97. MS (ESI): [M+H]": 466 (1 Cl). HRMS (ESI): m/z calcd. for C21H2sCIN3OsS [M+H]*:
466.1198, found: 466.1202.
8-Chloro-5-methyl-11-pyrrolidin-1-yl-5,11-dihydro[1,3]benzodioxolo|5,6-
c|benzo|f][1,2]thiazepine 6,6-dioxide (20e). To the cooled solution of pyrrolidine (0.71 g,
10 mmol, 0.83 mL) in CH3CN (10 mL) crude 18 (1.49 g, 4 mmol) was added. The suspension
formed was stirred at room temperature for 1 h. Water (40 mL) was added dropwise, the product
separated was filtered, washed with water (3 x 3 mL), air-dried and purified by dry-column
chromatography on a short silica gel column (thickness of stationary phase: 25 mm, eluent:
heptane/DCM 2:1, 1:1, DCM, DCM/MeOH 100:1). After evaporation of solvents, the solid
residue was triturated with CH3CN (5 mL) to afford TLC pure 20e (1.11 g, 68%) as colorless
crystals. M. p. decomp. from 215 °C (CH3CN). IR (KBr): 1483, 1316, 1226, 1033 cm .
'"H NMR (500 MHz, CDCl3): 7.92 (d, “J=2.2 Hz, 1H), 7.36 (dd, “J = 2.2 Hz, °J = 8.3 Hz, 1H),
7.30 (d, °J = 8.3 Hz, 1H), 6.89 (s, 1H), 6.75 (s, 1H), 6.01 (d, “J= 1.3 Hz, 1H), 5.95 (d, “J =
1.5 Hz, 1H), 4.05 (br s, 1H), 3.46 (s, 3H), 2.27 (m, 2H), 2.18 (m, 2H), 1.70 (m, 4H). '*C NMR
(125 MHz, CDCls): 148.20, 147.64, 142.76, 135.75, 135.52, 134.88, 132.60, 131.18, 131.07,
128.22, 110.64, 109.34, 102.06, 75.99, 53.71 (2C), 39.58, 23.19 (2C). MS (ED): [M]": 406 (1
Cl). HRMS (ESI): m/z calcd. for C19H20CIN2O4S [M+H]": 407.0827, found: 407.0831.
9-Chloro-N,6-dimethyl-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]benzo|f][1,2]thiazepin-12-amine 7,7-dioxide (21c). To the cold solution of methylamine
(0.745 g, 24 mmol) in dioxane (17 mL) crude 19 (1.85 g, 4.8 mmol) was added, and the
suspension obtained was stirred at room temperature for 45 min. After evaporation in vacuo the
solid residue was triturated with water (15 mL), filtered, air-dried and purified by dry-column
flash chromatography on a short silica gel column (thickness of stationary phase: 25 mm,
eluent: DCM, DCM/MeOH 100:1). After evaporation of solvents, the solid residue was
triturated with DIPE (10 mL) to afford 21¢ (1.71 g, 93%) as colorless crystals. M. p. decomp.
from 212 °C (CH3CN). IR (KBr): 1508, 1324, 1064, 594 cm™!. "TH NMR (500 MHz, CDCls):
7.95(d,“J=2.2 Hz, 1H), 7.44 (dd, *J=2.2 Hz,’J = 8.2 Hz, 1H), 7.39 (d, >/ = 8.3 Hz, 1H), 6.92
(s, 1H), 6.85 (s, 1H), 4.73 (s, 1H), 4.24 (s, 4H), 3.33 (s, 3H), 2.34 (s, 3H). *C NMR (125 MHz,
CDCL): 143.71, 143.29, 140.74, 136.68, 134.20, 132.02, 131.95, 131.28, 130.99, 128.45,
117.90, 116.92, 67.34, 64.32, 64.27,38.75, 34.91. MS (EI): [M]": 380 (1 CI). HRMS (ESI): m/z
caled. for C17H 3CIN2O4S [M+H]": 381.0670, found: 381.0677.
9-Chloro-6-methyl-N-(2-morpholin-4-ylethyl)-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepin-12-amine 7,7-dioxide (21d). To the solution of 4-(2-
aminoethyl)morpholine (1.15 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was
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added. The solution obtained was stirred at room temperature for 1 h. Water (50 mL) was added
dropwise in 30 min, the product separated was filtered, washed with water (2 x 5 mL), air-dried
and purified by dry-column chromatography on a short silica gel column (thickness of
stationary phase: 30 mm, eluent: DCM, DCM/MeOH 100:2). After evaporation of solvents, the
solid residue was triturated with CH3CN (10 mL), filtered and recrystallized from CH3CN
(85 mL) to afford 21d (1.46 g, 75%) as colorless crystals. M. p. decomp. from 217 °C (CH3CN).
IR (KBr): 1509, 1323, 1147, 1065 cm™'. "TH NMR (500 MHz, CDCI3): 7.94 (d, “J= 2.1 Hz,
1H), 7.43 (dd, “J= 2.1 Hz, J= 8.3 Hz, 1H), 7.39 (d, °J = 8.3 Hz, 1H), 6.94 (s, 1H), 6.85 (s,
1H), 4.85 (s, 1H), 4.23 (s, 4H), 3.67 (m, 4H), 3.39 (s, 3H), 2.58 (m, 2H), 2.47 (m, 2H), 2.46 (br
s, 1H), 2.35 (m, 4H). 3C NMR (125 MHz, CDCls): 143.65, 143.33, 140.95, 137.18, 134.12,
133.06, 131.82, 130.97, 130.54, 128.30, 117.20, 116.96, 66.85 (2C), 64.96, 64.29, 64.20, 58.04,
53.63 (2C), 44.17, 38.41. MS (EI): [M]": 479 (1 Cl). HRMS (ESI): m/z calcd. for
C22H27CIN3OsS [M+H]"™: 480.1354, found: 480.1353.
9-Chloro-6-methyl-N-(3-morpholin-4-ylpropyl)-2,3,6,12-tetrahydro[1,4]benzodiox-
ino[6,7-c]benzo][f][1,2]thiazepin-12-amine 7,7-dioxide (21e). To the solution of 4-(3-
aminopropyl)morpholine (1.27 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was
added. The solution obtained was stirred at room temperature for 1.5 h. Water (100 mL) was
added dropwise, the oily product separated was extracted with DCM (2 x 25 mL), the combined
organic phases were washed with water (20 mL), dried over Na;SOs, and partly evaporated in
vacuo (to a volume of 20 mL). The solution obtained was purified by dry-column
chromatography on a short silica gel column (thickness of stationary phase: 30 mm, eluent:
DCM, DCM/MeOH 100:2, 100:4). After evaporation of solvents, the oily residue was triturated
with water (30 mL), filtered and recrystallized from CH3CN to afford 21e (1.29 g, 65%) as
bright colorless crystals. M. p. 164-166 °C (CH3CN). IR (KBr): 1500, 1304, 1146, 1116, 1069
cm . "TH NMR (500 MHz, CDCl3): 7.93 (d, “J= 0.7 Hz, 1H), 7.43 (m, 2H), 6.93 (s, 1H), 6.85
(s, 1H), 4.92 (s, 1H), 4.23 (s, 4H), 3.66 (m, 4H), 3.35 (s, 3H), 2.57 (m, 2H), 2.42 (m, 4H), 2.40
(t,3J=17.0 Hz, 2H), 2.35 (brs, 1H), 1.69 (m, 2H). 3*C NMR (125 MHz, CDCls): 143.55, 143.35,
140.68, 137.45, 134.00, 133.13, 131.87, 130.97, 130.04, 128.36, 116.97, 116.93, 66.89 (2C),
64.32, 64.30, 64.21, 57.31, 53.74 (2C), 46.90, 38.39, 26.37. MS (ESI): [M+H]": 494 (1 CI).
HRMS (ESI): m/z caled. for C23H29CIN3OsS [M+H]": 494.1511, found: 494.1513.
9-Chloro-6-methyl-N-(4-morpholin-4-ylbutyl)-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
clbenzo|f][1,2]thiazepin-12-amine 7,7-dioxide (21f). To the solution of 4-(4-
aminobutyl)morpholine (1.39 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was

added. The solution obtained was stirred at room temperature for 1 h. Water (60 mL) was added
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dropwise in 30 min, the oily product separated was extracted with DCM (3 x 25 mL), the
combined organic phases were washed with water (25 mL), dried over Na>2SQO4, and evaporated
in vacuo. The residue was purified by dry-column chromatography on a short silica gel column
(thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH
100:2, 100:4). After evaporation of solvents, the foamy residue was dissolved in CH3CN
(20 mL), the opalescent solution was treated with charcoal, the clear solution obtained was
evaporated in vacuo to afford 21f (1.43 g, 70%) as colorless foam. IR (KBr): 3332, 2936, 1507,
1321, 1116, 1066 cm™'. 'TH NMR (500 MHz, CDCls): 7.93 (d, “J= 2.0 Hz, 1H), 7.42 (dd, *J =
2.1 Hz,%J=8.3 Hz, 1H), 7.39 (d, >/ = 8.3 Hz, 1H), 6.91 (s, 1H), 6.84 (s, 1H), 4.86 (s, 1H), 4.22
(s,4H), 3.68 (m, 4H), 3.34 (s, 3H), 2.49 (~q, °J = 3.8 Hz, 2H), 2.39 (m, 4H), 2.29 (t,°J = 6.8 Hz,
2H), 1.94 (br s, 1H), 1.50 (m, 4H). *C NMR (125 MHz, CDCls): 143.56, 143.21, 140.71,
137.06, 133.99, 132.52, 131.84, 131.04, 130.65, 128.27, 117.50, 116.88, 66.83 (2C), 65.14,
64.22, 64.15, 58.65, 53.61 (2C), 47.89, 38.62, 27.84, 24.18. MS (ESI): [M+H]": 508 (1 CI).
HRMS (ESI): m/z calcd. for C24H31CIN3OsS [M+H]": 508.1667, found: 508.1669.
9-Chloro-6-methyl-12-pyrrolidin-1-yl-2,3,6,12-tetrahydro|[1,4]|benzodioxino[6,7-
c]|benzo|f][1,2]thiazepine 7,7-dioxide (21g). To the cooled suspension of crude 19 (1.74 g,
4.5 mmol) in CH3CN (15 mL) pyrrolidine (0.80 g, 11.3 mmol, 0.94 mL) was added in one
portion. An exothermic reaction took place, a solution was formed, which was followed by
rapid precipitation. The suspension obtained was stirred at room temperature for 1 h. Water
(60 mL) was added dropwise, the product separated was filtered, washed with water (3 x 3 mL),
and air-dried. It was purified by dry-column chromatography on a short silica gel column
(thickness of stationary phase: 30 mm, eluent: DCM). After evaporation of solvent, the solid
residue triturated with Et;O (5 mL) to give 21g (1.30 g, 69%) as colorless crystals. M. p.
decomp. from 216 °C (CH3CN). IR (KBr): 2933, 1586, 1506, 1320, 1138, 1067 cm™'. '"H NMR
(500 MHz, CDCl3): 7.93 (d, “J=2.1 Hz, 1H), 7.36 (dd, “J=2.2 Hz, °J = 8.3 Hz, 1H), 7.29 (d,
3J= 8.3 Hz, 1H), 6.97 (s, 1H), 6.79 (s, 1H), 4.23 (m, 4H), 4.03 (s, 1H), 3.47 (s, 3H), 2.25 (m,
2H), 2.17 (m, 2H), 1.68 (m, 4H). *C NMR (125 MHz, CDCls): 143.84, 143.44, 143.09, 135.79,
134.80, 134.64, 132.72, 131.02, 130.65, 128.33, 119.37, 118.26, 75.64, 64.32, 64.17, 53.68
(2C),39.93,23.19 (2C). MS (EI): [M]": 420 (1 ClI). HRMS (ESI): m/z calcd. for C20H22CIN>04S
[M+H]": 421.0983, found: 421.0985.
9-Chloro-6-methyl-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-c]benzo[f][1,2]thiazepin-12-
amine 7,7-dioxide (21h). To a cold, 1 m/m % ammonia solution in dioxane (204 g, containing
2.04 g, 120 mmol NH3) crude 19 (4.63 g, 12 mmol) was added, the thin suspension was stirred

at room temperature for 2 h, then evaporated in vacuo. The solid residue (7.1 g) was triturated
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with water (20 mL), filtered, washed with water (2 x 10 mL), dried in vacuo and purified by
dry-column chromatography on a short silica gel column (thickness of stationary phase: 30 mm,
eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH 100:1). After evaporation of solvents, the
foamy residue was triturated with DIPE (20 mL), filtered, washed with DIPE (5 mL) to afford
21h (2.10 g, 48%) as colorless crystals. M. p. decomp. from 200 °C (EtOH/CH3CN). IR (KBr):
3368, 1503, 1322, 1143, 1062 cm™'. 'H NMR (500 MHz, DMSO-ds): 7.79 (d, 3J = 8.5 Hz, 1H),
7.73 (d, *J= 2.3 Hz, 1H), 7.69 (dd, *J = 2.3 Hz, 3J = 8.6 Hz, 1H), 7.05 (s, 1H), 7.03 (s, 1H),
5.47 (s, 1H), 4.23 (s, 4H), 3.32 (s, 3H), 2.57 (br s, 2H). 13C NMR (125 MHz, DMSO-dy): 143.41,
142.90, 140.85, 140.61, 137.22,132.27,132.11, 129.57, 129.34, 126.73, 116.56, 115.04, 64.32,
64.22, 53.17, 37.59. MS (EI): [M]": 366 (1 Cl). HRMS (ESI): m/z calcd. for C16HisCIN204S
[M+H]": 367.0514, found: 367.0519.
7-1(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]|benzo|f][1,2]thiazepin-12-yl)amino]-/V,N-dimethylheptanamide (21i). To a solution of 7-
amino-N,N-dimethylheptanamide (1.45 g, 8.4 mmol) in CH3CN (20 mL) crude 19 (1.545 g,
4 mmol) was added and the solution obtained was stirred at room temperature for 3.5 h. It was
evaporated in vacuo, the residue was dissolved in DCM (50 mL), washed with water (3 x
20 mL), dried over Na>SQOy4, and evaporated in vacuo. The oily residue was purified by dry-
column chromatography on a short silica gel column (thickness of stationary phase: 40 mm,
eluent: DCM, DCM/MeOH 100:1, 100:2). After evaporation of solvents in vacuo 21i (1.47 g,
70%) was obtained as a colorless foam. IR (KBr): 3446, 2929, 1641, 1507, 1320, 1143, 1066
cm . 'TH NMR (500 MHz, CDCls): 7.92 (d, “J=2.0 Hz, 1H), 7.43 (dd, “J=2.0 Hz, °*J = 8.2 Hz,
1H), 7.40 (d, °J = 8.4 Hz, 1H), 6.91 (s, 1H), 6.83 (s, 1H), 4.85 (s, 1H), 4.23 (s, 4H), 3.35 (s,
3H), 2.98 (s, 3H), 2.93 (s, 3H), 2.47 (m, 2H), 2.28 (t, °J = 7.5 Hz, 2H), 1.87 (br s, 1H), 1.61 (m,
2H), 1.48 (m, 2H), 1.32 (m, 4H). *C NMR (125 MHz, CDCls): 172.92, 143.59, 143.27, 140.85,
137.20, 134.01, 132.77, 131.87, 131.08, 130.71, 128.27, 117.51, 116.98, 65.25, 64.26, 64.19,
48.06, 38.63, 37.16, 35.25, 33.13, 29.85, 29.23, 27.04, 24.94. MS (ESI): [M+H]": 522 (1 CI).
HRMS (ESI): m/z calcd. for C2sH33CIN3OsS [M+H]": 522.1824, found: 522.1829.
9-Chloro-6-methyl-N-(2-pyrrolidin-1-ylethyl)-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepin-12-amine 7,7-dioxide (21j). To the solution of 4-(2-
aminoethyl)pyrrolidine (1.01 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was
added. The solution obtained was stirred at room temperature for 1 h. Water (60 mL) was added,
the oily product separated was extracted with DCM (30 + 15 mL), the combined organic phases
were washed with water (15 mL), dried over Na;SO4, and evaporated in vacuo. The oily residue

was purified by dry-column chromatography on a short silica gel column (thickness of
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stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:1, 100:2, 100:4). After evaporation
of solvents, the solid residue was recrystallized from CH3CN (50 mL) to afford 21j (1.35 g,
72%) as colorless crystals. M. p. decomp. from 190 °C (CH3CN). IR (KBr): 3281, 2788, 1509,
1325, 1159, 1061 cm™'. '"H NMR (500 MHz, CDCl3): 7.93 (br s, 1H), 7.41 (m, 2H), 6.94 (s,
1H), 6.85 (s, 1H), 4.86 (s, 1H), 4.22 (s, 4H), 3.40 (s, 3H), 2.59 (m, 4H), 2.41 (m, 4H), 2.35 (br
s, 1H), 1.73 (m, 4H). 3C NMR (125 MHz, CDCls): 143.59, 143.31, 141.14, 137.29, 134.04,
133.32, 131.80, 130.89, 130.69, 128.14, 117.31, 117.03, 65.12, 64.27, 64.18, 55.56, 54.08 (2C),
46.73, 38.32, 23.39 (2C). MS (ESI): [M+H]": 464 (1 Cl). HRMS (ESI): m/z calcd. for
C2oH27CIN304S [M+H]": 464.1405, found: 464.1407.
9-Chloro-6-methyl-NV-(2-piperidin-1-ylethyl)-2,3,6,12-tetrahydro[1,4|benzodioxino[6,7-
c]benzo|f][1,2]thiazepin-12-amine 7,7-dioxide (21k). To the solution of 4-(2-
aminoethyl)piperidine (1.13 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was
added. The thin suspension obtained was stirred at room temperature for 1 h. Water (60 mL)
was added dropwise in 30 min, the oily product separated was extracted with DCM (30 +
15 mL), the combined organic phases were washed with water (15 mL), dried over NaxSOs,
and evaporated in vacuo. The oily residue was purified by dry-column chromatography on a
short silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH
100:1, 100:2). After evaporation of solvents, the foamy residue was dissolved in CH3CN
(5§ mL), crystallization occurred when cooling it at 5 °C for 3 days to afford 21k (1.455 g, 76%)
as colorless crystals. M. p. decomp. from 141 °C (CH3CN). IR (KBr): 3302, 2937, 1508, 1323,
1148, 1065 cm™'. '"H NMR (500 MHz, CDCl3): 7.93 (m, 1H), 7.41 (m, 2H), 6.94 (s, 1H), 6.84
(s, 1H), 4.86 (d, °J = 3.8 Hz, 1H), 4.22 (s, 4H), 3.42 (s, 3H), 2.58 (~q, *J = 5.0 Hz, 2H), 2.41 (t,
3J=6.0 Hz, 2H), 2.37 (~bq, °J = 5.5 Hz, 1H), 2.28 (br s, 4H), 1.52 (~qn, °J = 5.6 Hz, 4H), 1.40
(m, 2H). 1*C NMR (125 MHz, CDCls): 143.58, 143.37, 141.14, 137.38, 134.04, 133.54, 131.76,
130.88, 130.48, 128.20, 117.13, 117.08, 64.85, 64.28, 64.19, 58.34, 54.70 (2C), 44.86, 38.41,
25.95 (2C), 24.35. MS (ESI): [M+H]": 478 (1 Cl). HRMS (ESI): m/z calcd. for C23H29CIN304S
[M+H]": 478.1562, found: 478.1564.
N'-(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]|benzo|f][1,2]thiazepin-12-yl)-V,N-dimethylethane-1,2-diamine (211). To the solution of 2-
(dimethylamino)ethylamine (0.88 g, 10 mmol) in CH3CN (15 mL) crude 19 (1.70 g, 4.4 mmol)
was added. The thick suspension obtained was stirred at room temperature for 1 h. Water
(60 mL) was added dropwise, the separated product was filtered, washed with water (2 x 5 mL).
The wet crude product was dissolved in DCM (35 mL), water was separated, the organic phase

was dried over NaxSO4 and evaporated in vacuo. The residue was purified by dry-column
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chromatography on a short silica gel column (thickness of stationary phase: 25 mm, eluent:
DCM, DCM/MeOH 100:2, 100:4). After evaporation of solvents, the solid residue was
crystallized from CH3CN (30 mL) to afford 211 (1.54 g, 80%) as colorless crystals. M. p.
decomp. from 190 °C (CH3CN). IR (KBr): 2944, 1509, 1325, 1147, 1060 cm™'. 'TH NMR (500
MHz, CDCl3): 7.92 (br s, 1H), 7.42 (m, 2H), 6.94 (s, 1H), 6.85 (s, 1H), 4.88 (s, 1H), 4.22 (s,
4H), 3.41 (s, 3H), 2.56 (t, >J = 5.7 Hz, 2H), 2.39 (t, °J = 5.6 Hz, 2H), 2.31 (br s, 1H), 2.15 (s,
6H). 3C NMR (125 MHz, CDCl3): 143.57, 143.32, 141.14, 137.34, 134.02, 133.46, 131.81,
130.84, 130.49, 128.12, 117.14, 117.08, 64.86, 64.26, 64.17, 58.80, 45.52, 45.41 (2C), 38.28.
MS (ESI): [M+H]": 438 (1 CI). HRMS (ESI): m/z caled. for Cz0H2sCIN3O4S [M+H]":
438.1249, found: 438.1253.
N'-(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]|benzo|f][1,2]thiazepin-12-yl)-V,N-dimethylpropane-1,3-diamine (21m). To the solution
of 3-(dimethylamino)-1-propylamine (0.90 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g,
4 mmol) was added. The solution obtained was stirred at room temperature for 1 h. Water
(60 mL) was added dropwise, the oily product separated was extracted with DCM (30 + 15 mL),
the combined organic phases were washed with water (15 mL), dried over Na;SO4, and
evaporated in vacuo. The oily residue was purified by dry-column chromatography on a short
silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:2,
100:4). After evaporation of solvents, the foamy residue was dissolved in CH3CN (5 mL),
crystallization occurred when cooling it at 5 °C overnight to afford 21m (1.355 g, 75%) as
colorless crystals. M. p. 154-156 °C (CH3CN). IR (KBr): 3199, 1508, 1319, 1066 cm .
'HNMR (500 MHz, CDCls): 7.92 (br s, 1H), 7.42 (m, 2H), 6.92 (s, 1H), 6.84 (s, 1H), 4.90 (s,
1H), 4.22 (s, 4H), 3.36 (s, 3H), 2.56 (m, 2H), 2.30 (t, °J = 7.0 Hz, 2H), 2.22 (br s, 1H), 2.20 (s,
6H), 1.66 (m, 2H). 3*C NMR (125 MHz, CDCl3): 143.52, 143.33, 140.76, 137.41, 133.94,
133.18, 131.86, 130.90, 130.22, 128.26, 117.08, 116.92, 64.53, 64.26, 64.17, 58.04, 46.86,
45.49 (2C), 38.36, 27.81. MS (ESI): [M+H]": 452 (1 Cl). HRMS (ESI): m/z calcd. for
C21H27CIN304S [M+H]": 452.1405, found: 452.1406.

Ethyl 1-(9-chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]benzo[f][1,2]thiazepin-12-yl)piperidine-4-carboxylate (21n). To the solution of ethyl
piperidine-4-carboxylate (1.04 g, 6.6 mmol) in CH3CN (10 mL) crude 19 (1.16 g, 3 mmol) was
added. The thick suspension obtained was diluted with CH3CN (5 mL) and stirred at room
temperature for 1 h. Water (70 mL) was added dropwise, the product separated was filtered,
washed with water (2 x 5 mL), air-dried and purified by dry-column chromatography on a short

silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:1,

S14



100:2). After evaporation of solvents, the solid residue was recrystallized from CH3CN to afford
21n (1.175 g, 77%) as colorless crystals. M. p. 229-231 °C (CH3CN). IR (KBr): 2949, 1730,
1508, 1318, 1141, 1068 cm™'. 'H NMR (500 MHz, CDCls): 7.94 (d, “”J = 2.2 Hz, 1H), 7.35 (dd,
“J=2.3 Hz,’J=8.3 Hz, 1H), 7.22 (d,*J = 8.3 Hz, 1H), 6.98 (s, 1H), 6.74 (s, 1H), 4.24 (m, 2H),
4.21 (m, 2H), 4.11 (q, °J = 7.1 Hz, 2H), 3.95 (s, 1H), 3.49 (s, 3H), 2.64 (m, 1H), 2.47 (m, 1H),
2.26 (m, 1H), 1.88 (m, 2H), 1.81 (m, 2H), 1.64 (m, 2H), 1.23 (t, /= 7.1 Hz, 3H). 3C NMR
(125 MHz, CDCl): 174.79, 144.00, 143.47, 143.16, 135.09, 134.41, 133.61, 133.47, 131.02,
130.29, 128.73, 119.65, 119.00, 76.70, 64.29, 64.15, 60.35, 52.23, 52.01, 40.73, 40.41, 28.35,
27.94, 14.15. MS (ESI): [M+H]": 507 (1 Cl). HRMS (ESI): m/z calcd. for C24H23CIN2O6S
[M+H]": 507.1351, found: 507.1350.
1-(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4|benzodioxino[6,7-
c|benzo|f][1,2]thiazepin-12-yl)piperidine-4-carboxamide (210). To the solution of
piperidine-4-carboxamide (isonipecotamide, 1.41 g, 11 mmol) in CH3CN (175 mL) crude 19
(1.93 g, 5 mmol) was added and the suspension obtained was stirred at room temperature for
1.5 h. Water (350 mL) was added dropwise in 30 min, the product separated was filtered,
washed with water (2 x 15 mL), air-dried and purified by dry-column chromatography on a
short silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH
100:3). After evaporation of solvents, the TLC pure solid residue was triturated with CH3;CN
(15 mL) to afford 210 (2.02 g, 84%) as colorless crystals. M. p. 272-275 °C (CH3CN, decomp.)
IR (KBr): 3437, 3159, 2944, 1685, 1506, 1319, 1065 cm™!. 'H NMR (500 MHz, DMSO-ds):
7.77 (d, *J=2.3 Hz, 1H), 7.64 (dd, “J=2.2 Hz, °J = 8.3 Hz, 1H), 7.53 (d, >J = 8.6 Hz, 1H), 7.21
(brs, 1H), 7.03 (s, 1H), 6.96 (s, 1H), 6.73 (br s, 1H), 4.25 (m, 4H), 4.24 (s, 1H), 3.43 (s, 3H),
2.54 (m, 1H), 2.31 (m, 1H), 2.04 (m, 1H), 1.83 (m, 2H), 1.61 (m, 2H), 1.44 (m, 2H). '*C NMR
(125 MHz, DMSO-ds): 176.54, 143.76, 143.39, 143.37, 135.12, 134.99, 133.86, 133.66,
131.43,129.97, 127.42, 119.42, 119.16, 74.61, 64.29, 64.23, 52.08, 51.78, 41.58, 40.28, 28.80,
28.33. MS (ESI): [M+H]": 478 (1 Cl). HRMS (ESI): m/z calcd. for C22HasCIN3OsS [M+H]":
478.1198, found: 478.1199.
1-(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro|[1,4]benzodioxino[6,7-
c]benzo[f][1,2]thiazepin-12-yl)piperidine-4-carbonitrile (21p). To the solution of
piperidine-4-carbonitrile (4-cyanopiperidine) (0.99 g, 9.0 mmol) in CH3CN (15 mL) crude 19
(1.55 g, 4 mmol) was added. The suspension obtained was stirred at room temperature for 2.5
h. Water (70 mL) was added dropwise, the product separated was filtered, washed with water
(2 x 5 mL), air-dried and purified by dry-column chromatography on a short silica gel column

(thickness of stationary phase: 30 mm, eluent: DCM, DCM/MeOH 100:1, 100:2). After
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evaporation of solvents, the residue was triturated with CH3CN, filtered and dried in vacuo (0.1
mm Hg, at 90 °C for 24 h) to afford 21p (1.60 g, 87%) as colorless crystals. M. p. 229-232 °C
(CH3CN, decomp.). IR (KBr): 2928, 2240, 1508, 1320, 1143, 1067 cm™'. '"H NMR (500 MHz,
CDCls): 7.94 (d, “J=2.2 Hz, 1H), 7.37 (dd, *J=2.2 Hz, *J = 8.3 Hz, 1H), 7.24 (d, °J = 8.3 Hz,
1H), 6.98 (s, 1H), 6.75 (s, 1H), 4.22 (m, 4H), 4.01 (s, 1H), 3.46 (s, 3H), 2.65 (m, 1H), 2.47 (m,
1H), 2.37 (m, 1H), 2.24 (m, 1H), 2.13 (m, 1H), 1.80 (m, 4H). *C NMR (125 MHz, CDCl5):
144.15, 143.54, 143.08, 135.29, 133.81, 133.51, 132.87, 131.17, 130.13, 128.73, 121.29,
119.51, 119.06, 76.34, 64.25, 64.12, 50.30 (br), 40.10, 28.61, 25.81. MS (ESI): [M+H]": 460 (1
Cl). HRMS (ESI): m/z calcd. for C22H23CIN3O4S [M+H]": 460.1092, found: 460.1096.
9-Chloro-12-methoxy-6-methyl-2,3,6,12-tetrahydro[1,4]|benzodioxino[6,7-
c]benzo|f][1,2]thiazepine 7,7-dioxide (23a). The suspension of crude 19 (1.74 g, 4.5 mmol)
in MeOH (15 mL) was stirred at room temperature for 2 h, while it was transformed to the
suspension of the product. It was filtered, washed with MeOH (2 x 2 mL) and subjected to dry-
column chromatography on a short silica gel column (thickness of stationary phase: 25 mm,
eluent: heptane/DCM 1:1, DCM). After evaporation of solvents, the solid residue was triturated
with MeOH to afford 23a (1.45 g, 84%) as colorless crystals. M. p. 218-220 °C (CH3CN). IR
(KBr): 1507, 1322, 1068, 596 cm™'. "H NMR (500 MHz, CDCl3): 7.91 (d, /= 2.1 Hz, 1H),
7.58 (d, °J = 8.4 Hz, 1H), 7.44 (dd, “J= 2.2 Hz, °*J = 8.5 Hz, 1H), 6.99 (s, 1H), 6.91 (s, 1H),
5.49 (s, 1H), 4.23 (m, 4H), 3.46 (s, 3H), 3.40 (m, 3H). 1*C NMR (125 MHz, CDCIl3): 143.93,
143.73, 140.42, 135.84, 134.57, 132.88, 131.87, 129.87, 128.53, 128.00, 117.53, 115.36, 80.51,
64.31, 64.19, 57.85, 38.00. MS (EI): M"= 381 (1 Cl). HRMS (ESI): m/z calcd. for
C17H16CINNaOsS [M+Na]*: 404.0330, found: 404.0331.
2-[(9-Chloro-6-methyl-7,7-dioxido-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c]benzo[f][1,2]thiazepin-12-yl)oxy]-NV,N-dimethylethanamine (23b). To the solution of 2-
(dimethylamino)ethanol (0.89 g, 10 mmol) in CH3CN (15 mL) crude 19 (1.70 g, 4.4 mmol) was
added, and the solution obtained was stirred at room temperature for 3 h. Water (60 mL) was
added dropwise, the precipitate was collected by filtration, washed with water (2 x 3 mL), air-
dried and purified by dry-column chromatography on a short aluminum oxide column
(thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH
100:1, 100:2). After evaporation of solvents, the solid residue was recrystallized from CH3CN
(14 mL) to afford 23b (1.14 g, 59%) as colorless crystals. M. p. 175-178 °C (decomp.). IR
(KBr): 1508, 1323, 1147, 1060 cm ™. '"H NMR (500 MHz, CDCls): 7.89 (d, “J = 2.2 Hz, 1H),
7.63 (d, ’J= 8.4 Hz, 1H), 7.43 (dd, “J= 2.2 Hz, ’J= 8.4 Hz, 1H), 6.98 (s, 1H), 6.94 (s, 1H),
4.23 (m, 4H), 3.68 (m, 1H), 3.62 (m, 1H), 3.41 (s, 3H), 2.61 (m, 2H), 2.28 (s, 6H). 3*C NMR
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(125 MHz, CDCls): 143.83, 143.73, 140.29, 136.22, 134.41, 133.37, 131.87, 129.69, 128.33,
127.94, 117.33, 115.15, 78.67, 68.60, 64.29, 64.18, 58.93, 46.02 (2 Me), 37.86. MS (ESI):
[M+H]" =439 (1 Cl). HRMS (ESI): m/z calcd. for C20H24CIN>OsS [M+H]": 439.1089, found:
439.1091.
9-Chloro-6-methyl-12-(2-pyrrolidin-1-ylethoxy)-2,3,6,12-tetrahydro|1,4]benzodiox-
ino[6,7-c]benzo][f][1,2]thiazepine 7,7-dioxide (23c¢). To the solution of 1-(2-
hydroxyethyl)pyrrolidine (2.30 g, 20 mmol) in CH3CN (30 mL) crude 19 (3.40 g, 8.8 mmol)
was added, and the solution obtained was stirred at room temperature for 2.5 h. Water (120 mL)
was added dropwise, the oily product separated was extracted with DCM (2 x 50 mL). The
combined organic phases were washed with water (50 mL), dried over Na>2SQO4, and evaporated
in vacuo. The oily residue was purified by dry-column chromatography on a short silica gel
column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM,
DCM/MeOH 100:1, 100:2, 100:4). After evaporation of solvents, the solid residue was
triturated with EtOH to afford 23c (1.56 g, 38%). M. p. 145-146 °C (CH3CN, colorless
crystals). IR (KBr): 2946, 1509, 1325, 1160, 1060 cm™'. "TH NMR (500 MHz, CDCls): 7.89 (d,
“J=2.2 Hz, 1H), 7.64 (d,J = 8.5 Hz, 1H), 7.43 (dd, “J=2.2 Hz, °J = 8.4 Hz, 1H), 6.97 (s, 1H),
6.95 (s, 1H), 4.22 (s, 4H), 3.71 (m, 1H), 3.65 (m, 1H), 3.40 (s, 3H), 2.79 (t, °J = 6.2 Hz, 2H),
2.55 (m, 4H), 1.77 (m, 4H). 3C NMR (125 MHz, CDCls): 143.81, 143.70, 140.29, 136.23,
134.38, 133.33, 131.84, 129.69, 128.39, 127.91, 117.30, 115.22, 78.70, 69.53, 64.27, 64.17,
55.51,54.72 (2C), 37.89, 23.47 (2C). MS (ESI): [M+H]" =465 (1 Cl). HRMS (ESI): m/z calcd.
for C22Ha6CIN2OsS [M+H]": 465.1245, found: 465.1249.
9-Chloro-6-methyl-12-(2-piperidin-1-ylethoxy)-2,3,6,12-tetrahydro[1,4]benzodiox-
ino[6,7-c|benzo[f][1,2]thiazepine 7,7-dioxide (23d). To the solution of 1-(2-
hydroxyethyl)piperidine (1.29 g, 10 mmol) in CH3CN (15 mL) crude 19 (1.70 g, 4.4 mmol)
was added, and the solution obtained was stirred at room temperature for 2 h. Water (60 mL)
was added dropwise, the oily product separated was extracted with DCM (2 % 30 mL). The
combined organic phases were washed with water (30 mL), dried over Na>SOs4, and evaporated
in vacuo. The oily residue was purified by dry-column chromatography on a short aluminum
oxide column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 2:1, 1:1, DCM,
DCM/MeOH 100:1). After evaporation of solvents the residue was triturated with CH3CN to
afford 23d (1.40 g, 66%) as colorless crystals. M. p. 133—135 °C (CH3CN). IR (KBr): 1494,
1319, 1144, 1066 cm™!. 'TH NMR (500 MHz, CDCls): 7.89 (d, “J= 2.2 Hz, 1H), 7.66 (d, °J =
8.6 Hz, 1H), 7.43 (dd, “J= 2.1 Hz, °J = 8.4 Hz, 1H), 6.97 (s, 1H), 6.96 (s, 1H), 5.69 (s, 1H),
4.22 (s, 4H), 3.69 (m, 1H), 3.64 (m, 1H), 3.40 (s, 3H), 2.63 (m, 2H), 2.42 (m, 4H), 1.57 (m,
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4H), 1.43 (m, 2H). PC NMR (125 MHz, CDCls): 143.79, 143.67, 140.29, 136.25, 134.35,
133.28, 131.82, 129.74, 128.53, 127.86, 117.27, 115.29, 78.70, 68.17, 64.26, 64.16, 58.52,
55.08 (2C), 37.97,25.95 (2C), 24.16. MS (ESI): [M+H]" =479 (1 Cl). HRMS (ESI): m/z calcd.
for C23H28CIN2OsS [M+H]": 479.1402, found: 479.1403.
9-Chloro-6-methyl-12-(2-morpholin-4-ylethoxy)-2,3,6,12-tetrahydro[1,4]benzodiox-
ino[6,7-c|benzo][f][1,2]thiazepine 7,7-dioxide (23e). To the solution of 4-(2-
hydroxyethyl)morpholine (1.15 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol)
was added and the solution obtained was stirred at room temperature for 2 h. Water (60 mL)
was added dropwise, the product separated was filtered, washed with water (2 x 3 mL), air-
dried and purified by dry-column chromatography on a short silica gel column (thickness of
stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH 100:1, 100:2).
After evaporation of solvents the residue was triturated with CH3CN to afford 23e (1.61 g, 84%)
as colorless crystals. M. p. 191-194 °C (CH3CN, decomp.). IR (KBr): 1510, 1325, 1146, 1066
cm™'. "TH NMR (500 MHz, CDCls): 7.89 (d, *J= 2.1 Hz, 1H), 7.65 (d, °J = 8.4 Hz, 1H), 7.44
(dd, “J=2.0 Hz, °J = 8.4 Hz, 1H), 6.98 (s, 1H), 6.97 (s, 1H), 5.70 (s, 1H), 4.22 (s, 4H), 3.71
(m, 1H), 3.70 (m, 4H), 3.65 (m, 1H), 3.40 (s, 3H), 2.68 (t, °J= 5.7 Hz, 2H), 2.50 (m, 4H).
3C NMR (125 MHz, CDCls): 143.82, 143.66, 140.18, 136.15, 134.39, 133.05, 131.85, 129.73,
128.25, 127.90, 117.19, 115.11, 78.55, 67.74, 66.86 (2C), 64.25, 64.15, 58.18, 54.06 (2C),
37.91. MS (ESI): [M+H]" =481 (1 Cl). HRMS (ESI): m/z calcd. for C22H26CIN2O6S [M+H]":
481.1195, found: 481.1200.
9-Chloro-6-methyl-12-[(2-morpholin-4-ylethyl)sulfanyl]-2,3,6,12-tetrahydro[1,4]benzodi-
oxino[6,7-c|benzo[f][1,2]thiazepine 7,7-dioxide (24). To the solution of 2-(morpholin-4-
yl)ethanethiol (1.30 g, 8.8 mmol) in CH3CN (15 mL) crude 19 (1.55 g, 4 mmol) was added and
it was stirred at room temperature for 1 h. Water (60 mL) was added dropwise, the product
separated was filtered, washed with water (2 x 3 mL), and air-dried to give crude 24. It was
purified by dry-column chromatography on a short silica gel column (thickness of stationary
phase: 30 mm, eluent: DCM, DCM/MeOH 100:2). After evaporation of solvents, the solid
residue was triturated with CH3CN (10 mL) and filtered to afford crude 24 (1.93 g), which was
recrystallized from CH3CN to give 24 (1.44 g, 72%) as colorless crystals. M. p. decomp. from
240 °C (CH3CN). IR (KBr): 1511, 1326, 1301, 1114, 1063 cm™!. 'H NMR (500 MHz, CDCl5):
7.94 (d,’J=8.2 Hz, 1H), 7.40 (dd, *J=2.2 Hz,’J = 8.3 Hz, 1H), 7.31 (d, >/ = 8.3 Hz, 1H), 6.99
(s, 1H), 6.75 (s, 1H), 4.95 (s, 1H), 4.25 (m, 4H), 3.69 (m, 4H), 3.51 (s, 3H), 2.60 (m, 1H), 2.50
(m, 2H), 2.46 (m, 1H), 2.40 (m, 4H). '3C NMR (125 MHz, CDCls): 144.32, 143.05, 142.31,
134.63, 134.55, 132.50, 131.89, 131.72, 131.44, 127.79, 118.10, 117.90, 66.82 (2C), 64.33,
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64.26, 58.22, 54.34, 53.54 (2C), 39.35, 30.28. MS (ESI): [M+H]" =497 (1 Cl). HRMS (ESI):
m/z calcd. for C2oHasCIN205S: [M+H]': 497.0966, found: 497.0970.
9-Chloro-2,3-dihydro[1,4]benzodioxino[6,7-c]|benzo[f][1,2]thiazepin-12(6H)-one 7,7-
dioxide (28). Compound 7 (14.89 g, 40.7 mmol) was mixed with pyridine hydrochloride (47 g,
407 mol) and the mixture was melted. The melt was stirred at 180 °C for 27 h. Water (230 mL)
was added to the cooled reaction mixture (dark brown melt), the suspension obtained was stirred
for 2 h, the product was filtered and washed thoroughly with water. The wet crude product on
the sintered glass filter was treated with aqueous NaOH solution (80 + 30 mL, 116 g of 5
m/m % solution, containing 5.8 g, ca. 145 mmol NaOH). The filtrate was acidified with AcOH
(10 mL, 173 mmol), the product precipitated was collected by filtration, washed with water
(3 x 30 mL), air-dried and purified by dry-column flash chromatography on a short silica gel
column (thickness of stationary phase: 35 mm, eluent: CHClz, CHCI3/MeOH 100:3) After
evaporation of the solvents the solid residue was triturated with CH3CN (40 mL) to afford 28
(6.27 g, 51%) as yellow solid. M. p. 276-278 °C (CH3CN, bright yellow crystals). IR (KBr):
3146, 1600, 1503, 1289 cm™!. 'H NMR (500 MHz, DMSO-dy): 11.72 (br s, 1H), 7.90 (dd, *J =
2.1 Hz, ’J= 8.2 Hz, 1H), 7.88 (dd, “J= 0.4 Hz, “J= 2.1 Hz, 1H), 7.83 (dd, “J= 0.5 Hz, 3J =
8.2 Hz, 1H), 7.51 (s, 1H), 6.70 (s, 1H), 4.36 (m, 2H), 4.29 (m, 2H). *C NMR (125 MHz,
DMSO-ds): 189.20, 149.53, 140.53, 139.65, 137.14, 134.46, 133.51, 132.97, 132.40, 122.01,
120.37, 118.36, 108.75, 65.18, 64.07. MS (EI): M" = 351 (1 Cl). HRMS (ESI): m/z calcd. for
Ci1sHi1CINOsS [M+H]": 352.0041, found: 352.0046.
6-(2-Bromoethyl)-9-chloro-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepin-12-ol 7,7-dioxide (30). To the suspension of 29 (9.175 g, 20 mmol)
in a mixture of THF (20 mL) and EtOH (20 mL), NaBH4 (0.91 g, 24 mmol) was added in
portions and the stirring was continued at room temperature for 30 min. Water (200 mL) was
added, and the oily product separated was extracted with DCM (2 x 100 mL). The combined
organic phases were washed with water (50 mL), dried over Na,SO4, and evaporated in vacuo
to give crude 30 (9.09 g, 99%) as colorless foam suitable for next reaction step. IR (KBr): 3484,
1499, 1327, 1304, 1141, 1065 cm™'. "H NMR (600 MHz, CDCls): 7.89 (d, *J= 2.2 Hz, 1H),
7.65 (d, >J= 8.4 Hz, 1H), 7.49 (dd, “J= 2.1 Hz, ’J= 8.4 Hz, 1H), 7.04 (s, 1H), 6.94 (s, 1H),
6.07 (d, 3J = 6.1 Hz, 1H), 4.25 (s, 4H), 4.03 (m, 2H), 3.54 (m, 1H), 3.47 (m, 1H), 3.38 (d, *J =
6.4 Hz, 1H). C NMR (150 MHz, CDCls): 143.99, 143.97, 139.94, 136.91, 134.70, 133.42,
132.65, 129.22, 128.05, 127.92, 117.26, 116.74, 72.29, 64.31, 64.26, 52.83, 29.10. COSY:
7.89-7.49-7.65, 6.07-3.38, 4.03—(3.54, 3.47). HSQC (140 Hz): 7.89-127.92, 7.65-129.22,
7.49-132.65, 7.04-116.74, 6.94-117.26, 6.07-72.29, 4.25-64.31, 4.25-64.26, 4.03-52.83,
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3.54-29.10, 3.47-29.10. HMBC (8 Hz, 140 Hz): 7.89—(136.91, 134.70, 132.65), 7.65—(139.94,
134.70, 72.29), 7.49—(136.91, 134.70, 127.92), 7.04—(143.97, 128.05, 72.29), 6.94-(143.99,
133.42), 6.07—(139.94, 136.91, 133.42, 129.22, 128.05, 116.74), 4.25—-(143.99, 64.26), 4.25—
(143.97, 64.31), 4.03—(128.05, 29.10), (3.54, 3.47)-52.83, 3.38—(136.91, 133.42, 72.29). MS
(EI): M"= 459 (1 Br, 1 Cl). HRMS (ESI): m/z calcd. for C17H;sBrCINNaOsS [M+Na]":
481.9435, found: 481.9438.
6-(2-Bromoethyl)-9,12-dichloro-2,3,6,12-tetrahydro(1,4|benzodioxino[6,7-
c|benzo|f][1,2]thiazepine 7,7-dioxide (31). To a vigorously stirred yellow solution of 30
(8.75 g, 19 mmol) in DCM (100 mL), SOCI> (4.52 g, 38 mmol, 2.76 mL) was added dropwise
at room temperature and stirring was continued for 2.5 h. To the solution hexane (400 mL) was
added dropwise, the product precipitated was filtered, washed with hexane (2 x 20 mL), and
dried in vacuo to give 31 (6.02 g, 66%) as beige crystals. M. p. decomp. from 144 °C. The
mother liquor of this product was evaporated in vacuo, the solid residue was triturated with a
little cold Et2O to give a second crop of crude 31 (2.21 g, 24%) as beige crystals. Total yield:
8.23 g, 90%. IR (KBr): 1510, 1332, 1303, 1160, 1064 cm™!. 'TH NMR (400 MHz, CDCl3): 7.96
(d, “J=2.1 Hz, 1H), 7.48 (dd, “J=2.1 Hz, *J = 8.4 Hz, 1H), 7.44 (d, °J = 8.4 Hz, 1H), 7.10 (s,
1H), 6.92 (s, 1H), 6.04 (s, 1H), 4.33 (m, 1H), 4.26 (m, 4H), 4.01 (m, 1H), 3.73 (t, °J = 7.4 Hz,
2H). C NMR (100 MHz, CDCls): 145.25, 143.97, 141.40, 136.19, 133.33, 132.89, 132.60,
130.58, 130.34, 128.20, 119.97, 118.87, 64.31, 64.29, 63.08, 54.27, 29.60. HRMS (TOF MS
EI): m/z calcd. for [C17H14BrCI:NO4S]"™: 476.9204, found: 476.9200.
$-[2-(9-Chloro-12-hydroxy-7,7-dioxido-2,3-dihydro[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepin-6(12H)-yl)ethyl] ethanethioate (32). To a solution of 30 (1.015 g,
2.2 mmol) in CH3CN (10 mL), potassium thioacetate (0.43 g, 3.75 mmol, 1.7 equiv) and
tetrabutylammonium bromide (0.032 g, 0.1 mmol, 4.5 mol%) were added, and the thin
suspension was vigorously stirred at room temperature for 4 h. To the thin suspension obtained,
water (50 mL) and EtOAc (25 mL) were added with stirring (25 min). The phases were
separated, the aqueous phase was washed with EtOAc (10 mL), the combined organic phases
were washed with water (15 mL), dried over Na>SQO4, and evaporated in vacuo. The residue was
subjected to dry-column flash chromatography on a short silica gel column (thickness of
stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH 100:1, 100:2).
After evaporation of the solvents, the residue was dried in vacuo to afford 32 (0.84 g, 84%) as
colorless foam. IR (KBr): 3479, 1692, 1500, 1306, 1155, 1139, 1064 cm™'. 'H NMR (600 MHz,
CDCl:): 7.92 (d, “J7=1.9 Hz, 1H), 7.64 (d, >J = 8.3 Hz, 1H), 7.51 (dd, “J=1.9 Hz, °*J = 8.3 Hz,
1H), 7.05 (s, 1H), 6.98 (s, 1H), 5.96 (d, >J = 7.3 Hz, 1H), 4.26 (s, 4H), 3.77 (t, °J = 7.3 Hz, 2H),
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3.54 (d, 3J= 7.3 Hz, 1H), 3.03 (m, 2H), 2.30 (s, 3H). 3C NMR (150 MHz, CDCls): 195.08,
144.10, 143.67, 140.01, 136.61, 134.70, 132.70, 132.08, 129.76, 128.68, 127.94, 117.39,
116.81,73.23, 64.32 (2C), 50.75, 30.58, 28.07. COSY: 7.64-7.51, 5.96-3.54,3.77-3.03. HSQC
(140 Hz): 7.92-127.94, 7.64-129.76, 7.51-132.70, 7.05-117.39, 6.98-116.81, 5.96-73.23,
4.26-64.32, 3.77-50.75, 3.03-28.07, 2.30-30.58. HMBC (140 Hz, 8 Hz): 7.92—(136.61,
134.70, 132.70), 7.64—(140.01, 134.70, 73.23), 7.51-(136.61, 127.94), 7.05—(144.10, 128.68,
73.23), 6.98—(143.67, 132.08), 5.96—(140.01, 136.61, 132.08, 129.76, 128.68, 117.39), 4.26—
(143.67, 140.01, 64.32), 3.77—(128.68, 28.07), 3.54—(136.61, 132.08, 73.23), 3.03—(195.08,
50.75), 2.30-195.08. HRMS (ESI): m/z calcd. for C19Hi1sCINNaOgsS, [M+Na]": 478.0156,
found: 478.0158.

9-Chloro-2,3-dihydro-12H-12,6-(epithioethano)[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepine 7,7-dioxide (26). To the solution of compound 32 (0.64 g,
1.4 mmol) in MeOH (12 mL), KoCOs (0.31 g, 2.24 mmol) was added, and the reaction mixture
was stirred under argon atmosphere at room temperature for 30 min. The solution obtained was
diluted with water (30 mL), and aqueous HCl solution (5 m/m%, 4.2 mL) was added dropwise.
The thiol intermediate separated was dissolved by adding DCM (40 mL), the layers were
separated, and the aqueous layer was washed with DCM (10 mL). The combined organic phases
were washed with water (15 mL), dried over Na>xSO4 and evaporated in vacuo to give crude
thiol intermediate as a dense colorless oil. It was dissolved in DCM (100 mL), p-TsOH-H>O
(0.057 g, 0.3 mmol, 21 mol %) was added and the reaction mixture was stirred under argon
atmosphere at room temperature for 1 h. Then it was evaporated to 30 mL of volume and
purified by passing it through a short silica gel column (thickness of stationary phase: 30 mm,
eluent: DCM). After evaporation of the solvent, the partly crystalline residue was triturated with
DIPE (5 mL) to afford 26 (0.504 g, 91%) as colorless crystals. M. p. 258-259.5 °C (CH3CN).
IR (KBr): 3449, 1506, 1338, 1304, 1159, 1062, 595 cm™!. 'TH NMR (600 MHz, CDCls): 7.90
(d, “J=2.2Hz, 1H), 7.46 (dd, “J=2.2 Hz, ’*J = 8.4 Hz, 1H), 7.32 (d, °J = 8.4 Hz, 1H), 6.99 (s,
1H), 6.78 (s, 1H), 4.78 (s, 1H), 4.47 (dt, °J = 14.6 Hz, °J = 3.0 Hz, 1H), 4.24 (m, 4H), 3.50 (~t,
3J=14.6 Hz, 1H), 3.29 (~t, °J= 15.3 Hz, 1H), 2.59 (dt, /= 15.3 Hz, “J= 2.9 Hz, 1H).
3C NMR (150 MHz, CDCls): 143.93, 143.65, 143.57, 137.04, 134.65, 133.07, 132.81, 132.15,
131.20, 127.24, 120.19, 116.13, 64.34, 64.15, 51.70, 51.52, 27.79. COSY: 7.46-7.32, (4.47,
3.50)—(3.29, 2.59). HSQC (140 Hz): 7.90-127.24, 7.46-132.81, 7.32-132.15, 6.99-120.19,
6.78-116.13, 4.78-51.52, (4.47, 3.50)-51.70, 4.24-64.34/64.15, (3.29, 2.59)-27.79. HMBC
(140 Hz, 8 Hz): 7.90—(134.65, 132.81), 7.46—(134.65, 127.24), 7.32—(143.65, 133.07, 51.52),
6.99—-(143.93, 137.04, 132.10), 6.78—(143.57, 131.20, 51.52), 4.78—(143.65, 137.04, 131.20,
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116.13, 27.79), (4.47, 3.50)—(131.20, 27.79), 4.24—(143.93, 143.57), (3.29, 2.59)—(51.70,
51.52). HRMS (ESI): m/z calcd. for C17H;sCINO4S, [M+H]": 396.0126, found: 396.0128.
9-Chloro-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-c|benzo[f][1,2]thiazepin-12-o0l 7,7-
dioxide (33). To a solution of 28 (9.74 g, 27.7 mmol) in an aqueous NaOH solution (5.54 g,
138.5 mmol NaOH dissolved in 250 mL of water), NaBH4 (5.24 g, 138.5 mmol) was added in
several portions while cooling the reaction mixture with tap water. After stirring at room
temperature for 69 h (weekend), the yellow solution was cooled with ice-water, and an aqueous
HCI solution (6 M, 60 mL) was added dropwise over a period of 30 min. The oily product
separated was dissolved by adding DCM (300 mL), the phases were separated, the organic
phase was dried over Na;SO4 and purified by passing through a short silica gel column
(thickness of stationary phase: 35 mm, eluent: DCM, DCM/MeOH 100:1). After evaporation
of the solvents, the residue (10.9 g of greyish foam) was triturated with CH3CN to afford 33
(8.18 g, 83%) as pale pink crystals. M. p. decomp. from 180 °C. IR (KBr): 3488, 3238, 1509,
1322, 1138, 1066 cm™'. 'TH NMR (500 MHz, DMSO-ds): 10.37 (br s, 1H), 7.87 (m, 1H), 7.71
(m, 2H), 7.10 (s, 1H), 6.70 (s, 1H), 6.66 (br s, 1H), 6.49 (s, 1H), 4.21 (m, 4H). 3*C NMR (125
MHz, DMSO-ds): 142.72, 142.26, 139.71, 139.41, 132.61, 132.42, 132.07, 127.44, 125.58,
125.27, 115.06, 113.64, 65.80, 64.32, 64.31. MS (ESI): [M-H] =352 (1 Cl). HRMS (ESI): m/z
calcd. for C1sH2CINNaOsS [M+Na]*: 376.0017, found: 376.0020.
9,12-Dichloro-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-c]benzo[f][1,2]thiazepine 7,7-
dioxide (34). To a vigorously stirred suspension of 33 (2.12 g, 6 mmol) in DCM (15 mL),
SOCIl; (0.95 g, 8 mmol, 0.58 mL) was added at room temperature. After 5 min of stirring the
starting material was completely dissolved, and the product began to crystallize. Stirring was
continued for 2 h, hexane (80 mL) was added dropwise to the suspension. The product was
filtered, washed with hexane, and dried in vacuo to give crude 34 (2.23 g, 100%) as beige
crystals. M. p. decomp. from 105 °C. IR (KBr): 3263, 1512, 1328, 1161, 1061 cm™'. 'H NMR
(500 MHz, CDCls): 7.91 (d, “J=2.2 Hz, 1H), 7.46 (dd, “*J=2.2 Hz, °J = 8.3 Hz, 1H), 7.36 (d,
3J=8.4 Hz, 1H), 7.23 (brs, 1H), 7.08 (s, 1H), 6.88 (s, 1H), 5.86 (s, 1H), 4.25 (m, 4H). 1*C NMR
(125 MHz, CDCls): 145.13, 143.80, 141.92, 136.82, 133.38, 132.49, 131.79, 130.76, 129.06,
126.21, 121.30, 117.65, 64.30, 64.24, 63.27. MS (ESI): [M-CI+OH-H] = 352 (1 Cl) (after a
rapid hydrolysis of 34 the compound 33 was detected).
12-(2-Bromoethoxy)-9-chloro-2,3,6,12-tetrahydro[1,4]benzodioxino[6,7-
c|benzo|f][1,2]thiazepine 7,7-dioxide (35). To a stirred solution of 2-bromoethanol (4.50 g,
36 mmol, 2.56 mL) in CH3CN (15 mL), 34 (2.23 g, 6 mmol) was added in portions at 20 °C.

The thin suspension obtained was stirred at room temperature for 6 h, then it was evaporated in
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vacuo. The oily residue was purified by dry-column flash chromatography on a short silica gel
column (thickness of stationary phase: 30 mm, eluent: heptane/DCM 1:1, 1:2, DCM). After
evaporation of the solvents the residue was triturated with Et20 (5 mL), filtered and dried in
vacuo to give 35 (1.69 g, 61%) as off-white crystals. M. p. decomp. from 180 °C. IR (KBr):
3210, 1498, 1320, 1158, 1064 cm™!. 'TH NMR (500 MHz, CDCls): 7.89 (d, J%J = 2.2 Hz, 1H),
7.67 (brs, 1H), 7.43 (dd, J; =2.2 Hz, J = 8.3 Hz, 1H), 7.37 (d, °J = 8.3 Hz, 1H), 7.01 (s, 1H),
6.83 (s, 1H), 5.29 (brs, 1H), 4.22 (m, 4H), 3.84 (m, 1H), 3.79 (m, 1H), 3.50 (m, 2H). *C NMR
(125 MHz, CDCls): 144.24, 143.55, 142.13, 136.24, 133.77, 132.02, 131.12, 130.59, 129.03,
125.84, 120.05, 116.90, 83.67, 69.27, 64.31, 64.19, 30.51. MS (ESI): [M-H] =458 (1 Br, 1
Cl). HRMS (ESI): m/z calcd. for C17H;sBrCINNaOsS [M+Na]*: 481.9435, found: 481.9431.
9-Chloro-2,3-dihydro-12H-12,6-(epoxyethano)[1,4]benzodioxino[6,7-
c]|benzo|f][1,2]thiazepine 7,7-dioxide (27). To a solution of 35 (1.475 g, 3.2 mmol) in CH3CN
(40 mL), K2COs (1.38 g, 10 mmol) was added, and the suspension obtained was stirred at room
temperature for 5 h. Water (200 mL) was added dropwise. The product precipitated was filtered,
washed with water (2 X 5 mL), air-dried and purified by dry-column flash chromatography on
a short aluminum oxide column (thickness of stationary phase: 30 mm, eluent: hexane/DCM
1:1, 1:2, DCM). After evaporation of the solvents the residue was recrystallized from CH3CN
(12 mL) to afford 27 (0.86 g, 71%) as colorless crystals. M. p. 228-229 °C (CH3CN). IR (KBr):
1506, 1338, 1164, 1061, 612 cm™'. "H NMR (500 MHz, CDCl3): 7.89 (d, “J = 2.1 Hz, 1H), 7.47
(dd, “J=2.2 Hz,3J=8.3 Hz, 1H), 7.33 (d, °J = 8.2 Hz, 1H), 7.03 (s, 1H), 6.81 (s, 1H), 5.48 (s,
1H), 4.23 (m, 2H), 4.21 (m, 2H), 4.18 (m, 1H), 4.10 (m, 1H), 3.74 (m, 1H), 3.56 (m, 1H).
3C NMR (125 MHz, CDCls): 144.71, 144.18, 144.03, 136.35, 134.31, 133.07, 132.47, 131.44,
130.43, 127.94,119.70, 117.28, 83.18, 64.29, 64.17, 61.88, 52.62. NOE: 3.74—(7.03, 6.81, 5.48,
4.10, 3.56), 3.56—7.03, 6.81, 5.48, 4.18, 3.74). COSY: 7.89-7.47-7.33, 4.23-4.21, (4.18,
3.56)—(4.10, 3.74). HSQC (140 Hz): 7.89-127.94, 7.47-132.47, 7.33—133.09, 7.03—119.70,
6.81-117.28, 5.48-83.18, 4.23-64.17, 4.21-64.29, 4.18-52.62, 4.10-61.88, 3.74-61.88, 3.56—
52.62. HMQC (140 Hz, 8 Hz): 7.89—(136.35, 132.47, 131.44), 7.47—(136.35, 131.44, 127.94),
7.33—(144.71, 136.35, 83.18), 7.03—(144.03, 134.31, 130.43), 6.81—(144.18, 130.43, 119.70,
83.18), 5.48—(144.71, 134.31, 130.43, 117.28, 61.88), 4.23—(144.18, 64.29), 4.21-144.03,
64.17), 4.18—(130.43, 83.18), 4.10-83.18, 3.74-83.18, 3.56-61.88. MS (ESI): [M+H]" = 380
(1 CI). HRMS (ESI): m/z calcd. for C17H1sCINOsS [M+H]": 380.0354, found: 380.0354.
10-Chloro-7-methyl-2,3,7,13-tetrahydro[1,4|benzodioxino[6,5-c]|benzo[f][1,2]thiazepin-
13-0l 8,8-dioxide (36). To a suspension of 8 (2.23 g, 6.1 mmol) in DMF (15 mL) and EtOH

(15 mL), NaBH4 (0.46 g, 12.2 mmol) was added, and the reaction mixture was stirred at room
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temperature for 3 h. To the solution obtained water (150 mL) was added dropwise. The
separated product was filtered, washed with water, and dried in vacuo to give 36 (2.00 g, 89%)
as colorless crystals. The quality of the rigorously dried compound was suitable for the next
reaction step. A sample of 36 (0.65 g) was purified by dry-column chromatography on a short
silica gel column (thickness of stationary phase: 20 mm, eluent: DCM, DCM/MeOH 100:1).
After evaporation of solvents, the oily residue was triturated with DIPE, filtered and dried in
vacuo to afford 36 (0.585 g, 84%) as colorless crystals. M. p. decomp. from 155 °C. IR (KBr):
3544, 1490, 1346, 847, 589 cm™!. 'H NMR (500 MHz, DMSO-ds): 7.77 (d, “*J = 2.2 Hz, 1H),
7.68 (dd, “J=2.3 Hz,%J=8.3 Hz, 1H), 7.61 (d,°J = 8.3 Hz, 1H), 6.99 (d, *J = 8.5 Hz, 1H), 6.92
(d,’J=8.5Hz, 1H), 6.22 (d, >J = 4.3 Hz, 1H), 6.14 (d, *J = 4.2 Hz, 1H), 4.33 (m, 2H), 4.26 (m,
2H), 3.41 (s, 3H). *C NMR (125 MHz, DMSO-ds): 143.50, 142.88, 140.77, 136.68, 134.35,
133.90, 132.16, 131.50, 130.18, 126.93, 122.62, 117.62, 66.79, 64.51, 63.89, 40.72. MS (EI):
[M]"=367 (1 Cl). HRMS (ESI): m/z calcd. for CisH14CINNaOsS [M+Na]": 390.0173, found:
390.0179.

10,13-Dichloro-7-methyl-2,3,7,13-tetrahydro[1,4]benzodioxino[6,5-
c]|benzo|f][1,2]thiazepine 8,8-dioxide (37). To a vigorously stirred suspension of 36 (2.39 g,
6.5 mmol) in DCM (25 mL), SOCIl; (0.93 g, 7.8 mmol, 0.57 mL) was added dropwise at room
temperature. The solution obtained was stirred at room temperature for 1.5 h. To the suspension
obtained hexane (75 mL) was added, the product was filtered, washed with hexane (2 x 8 mL)
and dried in vacuo to give crude 37 (2.36 g, 94%) as colorless crystals. M. p. decomp. from
90 °C. The product was used without purification for the next reaction step. IR (KBr): 1497,
1337, 1161, 1061, 854, 577 cm™'. '"H NMR (500 MHz, CDCl3): 7.97 (m, 1H), 7.47 (m, 2H),
7.00 (d, °J= 8.7 Hz, 1H), 6.96 (d, °J = 8.7 Hz, 1H), 6.72 (s, 1H), 4.20-4.40 (m, 4H), 3.54 (s,
3H). 13C NMR (125 MHz, CDCls): 143.45, 142.21, 140.50, 136.13, 133.43, 133.20, 132.73,
132.25,127.87,126.13, 121.52, 119.34, 64.64, 63.79, 53.59, 39.44. MS (EI): [M]" =385 (2 Cl).
HRMS (TOF MS EI): m/z caled. for [C1sH13C1:NO4S]": 384.9942, found: 384.9940.
10-Chloro-7-methyl-13-pyrrolidin-1-yl-2,3,7,13-tetrahydro[1,4]benzodioxino[6,5-
c]|benzo|f][1,2]thiazepine 8,8-dioxide (38a). To the cooled solution of pyrrolidine (0.106 g,
1.5 mmol) in CH3CN (2 mL) 37 (0.1785 g, 0.46 mmol) was added. The solution obtained was
stirred at room temperature for 1 h. Water (10 mL) was added dropwise, the product separated
was filtered, washed with water (2 x 1mL), air-dried and purified by dry-column
chromatography on a short silica gel column (thickness of stationary phase: 20 mm, eluent:
DCM, DCM/MeOH 100:2). After evaporation of solvents, the residue (0.19 g of colorless oil)
was triturated with DIPE (2 mL) to afford 38a (0.153 g, 79%) as colorless crystals. M. p.
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decomp. from 213 °C (CH3CN, bright colorless crystals). IR (KBr): 1491, 1324, 1154, 1109,
1067 cm™!. 'TH NMR (500 MHz, CDCl3): 7.92 (m, 1H), 7.36 (m, 2H), 6.95 (d, °J = 8.6 Hz, 1H),
6.84 (d, °J = 8.7 Hz, 1H), 4.87 (s, 1H), 4.26 (m, 2H), 4.25 (m, 1H), 4.20 (m, 1H), 3.49 (s, 3H),
2.27 (m, 2H), 2.20 (m, 2H), 1.67 (m, 4H). *C NMR (125 MHz, CDCls): 143.80, 143.56,
141.29, 135.17, 134.87, 133.62, 131.40, 130.91, 129.94, 128.12, 122.94, 117.69, 64.74, 64.20,
63.91, 53.24 (2C), 40.07, 23.17 (2C). MS (ESI): [M+H]" =421 (1 Cl). HRMS (ESI): m/z calcd.
for C20H22CIN2O4S [M+H]": 421.0983, found: 421.0985.
10-Chloro-7-methyl-N-(2-morpholin-4-ylethyl)-2,3,7,13-
tetrahydro[1,4]benzodioxino[6,5-c|benzo[f][1,2]thiazepin-13-amine 8,8-dioxide (38b). To
the solution of 4-(2-aminoethyl)morpholine (0.664 g, 5.1 mmol) in CH3CN (10 mL) 37
(0.608 g, 1.57 mmol) was added. The solution obtained was stirred at room temperature for 1 h.
Water (50 mL) was added dropwise in 30 min, the product separated was filtered, washed with
water (2 x 5 mL), air-dried and purified by dry-column chromatography on a short silica gel
column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:2). After
evaporation of solvents, the residue was triturated with CH3CN to afford 38b (0.588 g, 78%) as
colorless crystals. M. p. 203-205 °C (CH3CN). IR (KBr): 3350, 1493, 1313, 1119, 1062 cm™ ..
"H NMR (600 MHz, CDCl3): 7.95 (d, “J=2.2 Hz, 1H), 7.42 (dd, “*J = 2.2 Hz, °J = 8.2 Hz, 1H),
6.96 (d, °J = 8.8 Hz, 1H), 6.87 (d, °J = 8.7 Hz, 1H), 5.25 (s, 1H), 4.28 (m, 2H), 4.25 (m, 1H),
4.22 (m, 1H), 3.63 (m, 4H), 3.49 (s, 3H), 2.80 (br s, 1H), 2.60 (m, 2H), 2.50 (m, 1H), 2.35 (m,
1H), 2.24 (m, 4H). *C NMR (150 MHz, CDCls): 143.32, 142.17, 140.80, 136.04, 134.53,
133.22, 131.56, 131.48, 128.69, 128.20, 120.32, 117.77, 66.81 (2C), 64.37, 63.83, 57.90 (2C),
53.44 (2C), 43.54, 38.51. COSY: 7.95-7.42-7.33, 6.96-6.87, 4.28—(4.25, 4.22), 3.63-2.24,
2.60—(2.50, 2.35). HSQC (140 Hz): 7.95-128.20, 7.42-131.48, 7.33-133.22, 6.96-120.32,
6.87-117.77, 5.25-57.90, 4.28-64.37, 4.25-63.83, 4.22-63.83, 3.63—66.81, 3.49-38.51, 2.60—
43.54, 2.50-57.90, 2.35-57.90, 2.24-53.44. HMBC (8 Hz, 140 Hz): 7.95—(136.04, 134.53,
131.48), 7.42—(136.04, 134.53, 128.20), 7.33—(142.17, 134.53, 57.90), 6.96—(143.32, 128.69),
6.87—(140.83, 131.56), 5.25—(142.17, 140.83, 136.04, 133.22, 131.56, 128.69, 43.54), 4.28—
(140.83, 63.83), (4.25, 4.22)—(143.32, 64.37), 3.63-66.81, 3.49—-131.56, 2.60-57.90, (2.50,
2.35)(53.44, 43.54), 2.24-53.44. MS (EI): [M]"= 479 (1 Cl). HRMS (ESI): m/z caled. for
C22H27CIN3OsS [M+H]": 480.1354, found: 480.1357.

Ethyl 7-[(10-chloro-7-methyl-8,8-dioxido-2,3,7,13-tetrahydro[1,4]benzodioxino[6,5-
c|benzo|f][1,2]thiazepin-13-yl)amino]heptanoate (38c). To a solution of ethyl 7-
aminoheptanoate (1.73 g, 10 mmol) in CH3CN (15 mL) 37 (1.425 g, 3.7 mmol) was added, the

solution obtained was stirred at room temperature for 1 h. The solution was evaporated in vacuo,
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the oily residue was dissolved in DCM (40 mL), washed with water (2 x 20 mL), dried over
NaxSO4, and evaporated in vacuo. The oily residue was purified by dry-column flash
chromatography on a short silica gel column (thickness of stationary phase: 30 mm, eluent:
heptane/DCM 2:1, 1:1, DCM, DCM/MeOH 100:1). After evaporation of solvents in vacuo 38¢
was obtained (1.63 g, 84%) as dense colorless oil which slowly solidified when stored at 5 °C.
A small sample (0.20 g) was triturated with a little EtOH to afford 38¢ (0.13 g) as colorless
crystals. M. p. 81-83 °C. IR (KBr): 3326, 2928, 1726, 1493, 1322, 1146 cm™'. "TH NMR (500
MHz, CDCl3): 7.94 (d, J = 2.2 Hz, 1H), 7.43 (dd, *J= 2.2 Hz, °*J= 8.3 Hz, 1H), 7.36 (d, °J =
8.3 Hz, 1H), 6.93 (d, °J = 8.7 Hz, 1H), 6.86 (d, °J= 8.7 Hz, 1H), 5.30 (s, 1H), 4.19-4.33 (m,
4H), 4.11 (q, ’J = 7.2 Hz, 2H), 3.40 (s, 3H), 2.46 (t, °J = 7.1 Hz, 2H), 2.25 (t, °J = 7.5 Hz, 2H),
2.02 (brs, 1H), 1.58 (m, 2H), 1.44 (m, 2H), 1.27 (m, 4H), 1.24 (t, °’J= 7.1 Hz, 3H). *C NMR
(125 MHz, CDCl3): 173.65, 143.18, 141.91, 141.24, 136.13, 134.41, 133.17, 131.78, 131.67,
128.22, 128.13, 120.44, 117.67, 64.32, 63.83, 60.11, 58.21, 47.79, 38.72, 34.17, 29.75, 28.89,
26.88, 24.77, 14.19. MS (ESI): [M+H]"= 523 (1 Cl). HRMS (ESI): m/z calcd. for
C25sH32CIN2O6S [M+H]": 523.1664, found: 523.1671.
7-1(10-Chloro-7-methyl-8,8-dioxido-2,3,7,13-tetrahydro[1,4]benzodioxino[6,5-
c]|benzo|f][1,2]thiazepin-13-yl)amino]heptanoic acid (38d). To a solution of ester 38c
(1.41 g, 2.7 mmol) in EtOH (20 mL), NaOH (0.130 g, 3.25 mmol) dissolved in water (5 mL)
was added at room temperature and the reaction mixture (gradually diluting suspension, later
solution) was stirred at room temperature for 19 h (overnight stirring). Water (15 mL) was
added, and the reaction mixture was partly evaporated in vacuo to remove ethanol. The solution
obtained was neutralized with aqueous HCI solution (0.27 mL of cc. HCI dissolved in 2.7 mL
of water, containing 3.25 mmol of HCI). It was stirred at room temperature for 4 h, the
crystalline product obtained was filtered, washed with water (2 x 3 mL), and dried in vacuo to
give 38d (0.804, 60%) as an off-white amorphous solid. Melting range (glass-transition range):
7685 °C. The aqueous mother liquor was extracted with EtOAc (2 x 20 mL), the combined
organic phases were dried over NaxSOs, evaporated in vacuo, the residue was triturated with
water (2 mL), the wet product was dried in vacuo to give a second crop of 38d (0.30 g, 22%)
as an off-white amorphous solid. Melting range (glass-transition range): 76—85 °C. Total yield:
1.10 g, 82%. IR (KBr): 2932, 1713, 1493, 1330, 1109, 1067 cm™'. "TH NMR (500 MHz, CDCl5):
7.93 (d, “J= 1.5 Hz, 1H), 7.42 (m, 2H), 6.93 (d, °J= 8.8 Hz, 1H), 6.88 (d, °J= 8.7 Hz, 1H),
6.76 (br s, 2H), 5.43 (s, 1H), 4.28 (m, 3H), 4.23 (m, 1H), 3.38 (s, 3H), 2.50 (m, 2H), 2.18 (t,
3J= 7.3 Hz, 2H), 1.52 (m, 2H), 1.45 (m, 2H), 1.24 (m, 4H). 3C NMR (125 MHz, CDCl5):
177.84, 143.14, 141.78, 141.31, 134.93, 134.62, 133.69, 131.89, 131.84, 128.10, 126.14,
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119.69, 118.08, 64.39, 63.85, 57.33, 47.14, 38.08, 34.44, 28.93, 28.84, 26.83, 24.83. MS (ESI):
[M+H]" =495 (1 Cl). HRMS (ESI): m/z calcd. for C23H23CIN206S [M+H]": 495.1351, found:
495.1355.

Methyl 4-chloro-2-(2,3-dihydro-1,4-benzodioxin-5-ylsulfamoyl)benzoate (39). To a
vigorously stirred solution of 2,3-dihydro-1,4-benzodioxin-5-amine (11.50 g, 76 mmol) and
N,N-diethylaniline (11.34 g, 76 mmol, 12.1 mL) in MeOH (100 mL), methyl 4-chloro-2-
chlorosulfonylbenzoate (9, 19.38 g, 72 mmol) was added over a period of 10 min while cooling
the reaction mixture with tap water. The suspension formed was stirred at room temperature for
1 h, then at 0-5 °C for 1 h. The crystalline product was filtered and purified by dry-column
flash chromatography on a short silica gel column (thickness of stationary phase: 30 mm,
eluent: heptane/DCM 1:1, DCM). After evaporation of solvents, the solid residue was triturated
with MeOH, filtered and air-dried to afford 39 (22.76 g, 82%) as colorless crystals. M. p. 134—
136 °C (MeOH, bright colorless crystals). IR (KBr): 3288, 1727, 1300, 1169, 1087 cm™.
"H NMR (500 MHz, CDCls): 8.30 (br s, 1H), 7.91 (d, *J= 2.2 Hz, 1H), 7.81 (d, °J = 8.3 Hz,
1H), 7.54 (dd, “J= 2.2 Hz, °J = 8.3 Hz, 1H), 7.15 (dd, “J= 1.5 Hz, °J = 8.2 Hz, 1H), 6.79 (~t,
3J=8.2 Hz, 1H), 6.66 (dd, “J= 1.5 Hz, °>J = 8.3 Hz, 1H), 4.10 (m, 2H), 4.01 (s, 3H), 4.00 (m,
2H). 3C NMR (125 MHz, CDCls): 166.37, 143.50, 140.97, 137.88, 135.52, 132.28, 132.10,
129.89, 128.53, 125.26, 120.82, 115.60, 114.30, 64.28, 63.90, 53.39. MS (ESI): [M-H] ™ =382
(1 Cl). HRMS (ESI): m/z calcd. for Ci16HisCINOsS [M+H]": 384.0303, found: 384.0299.
Methyl 4-chloro-2-[2,3-dihydro-1,4-benzodioxin-5-yl(methyl)sulfamoyl]benzoate (40). To
a solution of compound 39 (22.26 g, 58 mmol) in DMF (100 mL), anhydrous K>COs (10.42 g,
75.4 mmol) was added, and the suspension was stirred at room temperature for 15 min. To the
vigorously stirred suspension iodomethane (10.70 g, 75.4 mmol, 4.7 mL) was added dropwise
while cooling the reaction mixture with tap water. It was stirred at room temperature for 2 h,
then water (500 mL) was added. The oily product separated, the supernatant was decanted, the
oil was dissolved in DCM (100 mL), the solution was washed with water (2 x 80 mL), dried
over Na;SO4 and diluted with heptane (125 mL). Kieselgel 60 H (for TLC, 540 um, 7 g) was
added and the mixture was stirred for half an hour. The adsorbent was removed by filtration,
and the filtrate was evaporated in vacuo. The residue was triturated with MeOH (50 mL), the
product was filtered, washed with MeOH and air-dried to afford 40 (20.00 g, 87%) as bright
colorless crystals. M. p. 103—-105 °C (MeOH). IR (KBr): 1745, 1477, 1350, 1283, 1117, 1079
cm . '"H NMR (500 MHz, CDCl3): 7.73 (d, “J=2.0 Hz, 1H), 7.53 (dd, “J=2.1 Hz, °J = 8.2 Hz,
1H), 7.41 (d, °J= 8.2 Hz, 1H), 6.90 (dd, “J= 1.7 Hz, °J= 7.7 Hz, 1H), 6.88 (dd, “J= 1.7 Hz,
3] =8.2 Hz, 1H), 6.82 (~t, °J = 8.0 Hz, 1H), 4.14 (m, 2H), 3.92 (m, 2H), 3.77 (s, 3H), 3.29 (s,
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3H). 13C NMR (125 MHz, CDCls): 167.48, 144.37, 141.08, 139.11, 135.63, 131.80, 131.51,
129.34, 129.15, 128.32, 123.71, 120.44, 117.65, 64.05, 63.81, 53.06, 38.21. MS (EI): [M]" =
397 (1 Cl). HRMS (ESI): m/z caled. for Ci7H17CINO6S [M+H]": 398.0460, found: 398.0461.
4-Chloro-2-[2,3-dihydro-1,4-benzodioxin-5-yl(methyl)sulfamoyl]benzoic acid (41). A
solution of NaOH (5.48 g, 137 mmol) in water (100 mL) was added to the suspension of
compound 40 (21.80 g, 54.8 mmol) in MeOH (100 mL) and the mixture was refluxed for 1 h.
The solution thus obtained was diluted with water (600 mL), aqueous HCI solution (5 m/m %,
100 mL, 105 g, 144 mmol HCI) was added while cooling the reaction mixture with tap water.
The sticky oily product separated from the reaction mixture (pH 1) slowly crystallized while
stirring at room temperature for 1 h. It was filtered, washed with water (3 x 60 mL), and dried
over P»Os to afford crude 41 (20.45 g, 97%) as off-white crystals of suitable quality for next
reaction step. M. p. 188-191 °C (CH3CN, decomp.). IR (KBr): 2883, 1707, 1353, 1303, 1169,
1080, 1060, 979 cm™'. '"H NMR (500 MHz, DMSO-ds): 13.57 (br s, 1H), 7.80 (dd, “J=2.2 Hz,
3J=8.2 Hz, 1H), 7.64 (d, °J = 8.2 Hz, 1H), 7.52 (d, “J=2.0 Hz, 1H), 6.90 (dd, “J= 1.8 Hz,’J =
8.1 Hz, 1H), 6.83 (~t, > = 8.0 Hz, 1H), 6.79 (dd, *J= 2.0 Hz, 3J = 8.1 Hz, 1H), 4.15 (m, 2H),
3.93 (m, 2H), 3.20 (s, 3H). '*C NMR (125 MHz, DMSO-d6): 168.21, 144.50, 141.21, 137.75,
133.97, 133.44, 132.77, 129.92, 128.49, 128.35, 123.24, 120.39, 117.60, 64.23, 63.83, 38.17.
MS (ESI): [M-H] ~= 382 (1 Cl). HRMS (ESI): m/z calcd. for CicHisCINOsS [M+H]":
384.0303, found: 384.0302.
10-Chloro-13-methyl-2,3-dihydro[1,4]benzodioxino|[5,6-c|benzo[f][1,2]thiazepin-7(13 H)-
one 12,12-dioxide (42). To the thin suspension of 41 (19.80 g, 51.6 mmol) in DCM (165 mL),
PCls (12.91 g, 62 mmol, 1.2 equiv) was added in two portions (effervescence!), and the solution
obtained was refluxed for 9 h. The solution was cooled to 0-5 °C, and SnCls (29.60 g,
113.5 mmol, 13.3 mL, 2.2 equiv) was added. The suspension obtained was stirred at 0—5 °C for
1.5 h, then it was allowed to warm to room temperature (approx. 1 h). It was diluted with DCM
(165 mL), poured onto a mixture of crushed ice (600 g) and conc. hydrochloric acid (85 mL,
100 g, 1 mol of HCI). The crystalline product separated was filtered, washed with diluted
hydrochloric acid (5%, 2 x 50 mL) and water (2 x 50 mL), and air-dried to give crude 42
(10.93 g of off-white solid). The two-phase filtrate was separated, the strongly acidic aqueous
phase was washed with DCM (100 mL), the combined organic phases were washed with
aqueous HCI solution (5 m/m %, 100 mL), dried over Na>SOs4, evaporated in vacuo, and the
residue was triturated with DIPE to afford a second crop of crude 42 (6.88 g of pale pink solid).
The two crops combined were purified by dry-column flash chromatography on a short silica

gel column (thickness of the stationary phase: 30 mm, eluent: DCM). After evaporation of the
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solvent, the residue was triturated with CH3CN (50 mL) to give pure 42 (16.28 g, 86%) as
colorless crystals. M. p. 265-267 °C (CH3CN/EtOH 1:1). IR (KBr): 1643, 1601, 1578, 1354,
1278, 1170, 1078, 996 cm™'. 'H NMR (500 MHz, CDCl3+CD3;0D): 8.01 (d, °J = 8.4 Hz, 1H),
7.98 (d,“J=2.1 Hz, 1H), 7.89 (d, > =9.0 Hz, 1H), 7.70 (dd, “J=2.1 Hz, 3/ = 8.3 Hz, 1H), 6.98
(d, °J= 9.0 Hz, 1H), 4.41 (m, 2H), 4.39 (m, 2H), 3.10 (s, 3H). >'C NMR (125 MHz,
CDCI3+CD30OD): 187.60, 149.34, 138.61, 138.50, 137.56, 134.08, 133.85, 133.11, 130.50,
126.43, 125.94, 124.37, 116.27, 64.33, 64.10, 37.74. HSQC (140 Hz): 8.01-133.85, 7.98—
126.43, 7.89-124.37, 7.70-133.11, 6.98-116.27, 4.41-64.10, 4.39—64.33, 3.10-37.74. HMQC
(140 Hz, 8 Hz): 8.01—(187.60, 138.50, 137.56), 7.98—(138.50, 133.11), 7.89—(187.60, 149.34,
130.50), 7.70—-(138.50, 134.08, 126.43), 6.98—(149.34, 138.61, 125.94), 4.41—-(138.61, 64.33),
4.39-(149.34, 64.10), 3.10-130.50. MS (EI): [M]" = 365 (1 Cl). HRMS (ESI): m/z calcd. for
Ci6H13CINOsS [M+H]": 366.0197, found: 366.0200.
10-Chloro-13-methyl-2,3,7,13-tetrahydro[1,4]benzodioxino[5,6-c]benzo[f][1,2] thiazepin-
7-0l 12,12-dioxide (43). To a suspension of 42 (5.49 g, 15 mmol) in DMF (30 mL) and EtOH
(30 mL), NaBH4 (1.135 g, 30 mmol) was added, and the reaction mixture was stirred at room
temperature for 4.5 h. Water (300 mL) was added dropwise over 30 min. The separated product
was filtered, washed with water and Et;O, and air-dried to give TLC pure crude 43 (5.32 g,
96%) as colorless crystals. M. p. decomp. from 208 °C (CH3CN/EtOH 1:1). IR (KBr): 3484,
1493, 1304, 1070, 984 cm™ . This compound is a 6:4 mixture of two conformers in DMSO-d5s
solution at 25 °C. 'H NMR (500 MHz, DMSO-ds): 7.92 (m, 0.6H), 7.80-7.65 (m, 2.2H), 7.05—
6.98 (d, 1H), 6.96-6.86 (m, 1H), 6.57 (br s, 0.6H), 6.24 (br s, 0.4H), 6.18 (br s, 0.6H), 5.73 (br
s, 0.4H), 4.40-4.20 (m, 4H), 3.40-3.20 (m, 3H, overlapped with water signal of DMSO-dp).
3C NMR (125 MHz, DMSO-ds): 144.49, 143.49, 141.62, 140.83, 140.00, 138.14, 137.42,
134.06, 133.83, 133.45, 132.53, 132.29, 131.98, 127.06, 126.65 (126.60, shoulder), 122.57,
121.16, 117.54, 116.68, 115.94, 75.41, 65.97, 64.58, 64.08, 40.30, 40.13, 39.96, 39.79, 38.90,
36.02. MS (EI): [M]": 367 (1 Cl). HRMS (ESI): m/z caled. for C1sHisCINNaOsS [M+Na]™:
390.0173, found: 390.0170.
7,10-Dichloro-13-methyl-2,3,7,13-tetrahydro[1,4]benzodioxino[5,6-
c]benzo|f][1,2]thiazepine 12,12-dioxide (44). To a vigorously stirred suspension of 43 (5.74 g,
15.6 mmol) in DCM (250 mL), SOCL (7.43 g, 62.4 mmol, 4.5 mL, 4 equiv) was added
dropwise at room temperature. The suspension was stirred at room temperature for 2 h (no
solution was obtained). To the suspension hexane (500 mL) was added, the product was filtered,
washed with hexane (2 x 30 mL) and dried in vacuo to give crude 44 (5.65 g, 94%). M. p.
decomp. from 250 °C. The compound is of suitable quality for the next step. IR (KBr): 1504,
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1477, 1336, 1319, 1160, 670 cm . No NMR spectra of 44 could be recorded due to the
extremely low solubility of this compound in the usual NMR solvents and their mixtures as
well.

10-Chloro-N,13-dimethyl-2,3,7,13-tetrahydro[1,4]benzodioxino[5,6-
c|benzo|f][1,2]thiazepin-7-amine 12,12-dioxide (45a). To the cold solution of methylamine
(0.62 g, 20 mmol) in dioxane (15 mL) crude 44 (1.545 g, 4 mmol) was added, and the
suspension obtained was stirred at 5—10 °C for 2 h and at room temperature for 1 h. To the thin
suspension water (50 mL) was added dropwise, the product precipitated was filtered, washed
with water (2 x 5 mL), air-dried and purified by dry-column flash chromatography on a short
silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:1,
100:2). After evaporation of solvents, the solid residue was triturated with CH3CN (5 mL) to
afford 45a (1.30 g, 85%) as colorless crystals. M. p. 187-189 °C (CH3CN). IR (KBr): 3323,
1498, 1327, 1157, 1070 cm™ . This compound is a 16:9 mixture of two conformers in DMSO-
ds solution at 25 °C. At elevated temperature (352 K) the signals of the two species coalesced.
"H NMR (500 MHz, CDCls): 7.77-7.64 (m, 2.2H), 7.58 (d, °J = 8.4 Hz, 0.64H), 6.93-6.86 (m,
2H), 5.12 (d, °J = 8.4 Hz, 0.35H), 4.67 (s, 0.63H), 4.40-4.20 (m, 4H), 3.37 (s, 1.9H), 3.24 (s,
1.06H), 3.01 (m, 0.4H), 2.33 (d, >/ =4.4 Hz, 1.1H), 2.28 (br s, 0.64H), 2.09 (br s, 2H). 1*C NMR
(125 MHz, CDCl3): (33 signals) 144.42, 143.28, 143.20, 142.03, 141.41, 140.39, 138.77,
136.87, 134.65, 133.52, 133.31, 132.27, 132.11, 131.72, 128.81, 127.36, 126.51, 126.13,
125.01, 122.58, 117.81, 117.23, 116.79, 70.22, 64.53, 64.51, 64.07, 64.03, 60.40, 38.41, 36.49,
34.90, 34.59. MS (ESI): [M+H]" = 381 (1 Cl). HRMS (ESI): m/z calcd. for Ci7HisCIN204S
[M+H]": 381.0670, found: 381.0668.
10-Chloro-13-methyl-7-pyrrolidin-1-yl-2,3,7,13-tetrahydro[1,4]benzodioxino|5,6-
c|benzo|f][1,2]thiazepine 12,12-dioxide (45b). To the solution of pyrrolidine (0.85 g,
12 mmol, 1.0 mL) in CH3CN (30 mL) crude 44 (1.55 g, 4 mmol) was added. The solution
obtained was stirred at room temperature for 1 h. Water (150 mL) was added dropwise, the
product separated was filtered, washed with water (3 x 5 mL), air-dried and purified by dry-
column flash chromatography on a short silica gel column (thickness of stationary phase:
25 mm, eluent: DCM, DCM/MeOH 100:1). After evaporation of solvents, the residue was
triturated with Et2O (5 mL) to afford 45b (1.24 g, 74%) as colorless crystals. M. p. 189—-191 °C
(CH3CN). IR (KBr): 2937, 1496, 1306, 1153, 1069 cm™'. "TH NMR (500 MHz, CDCI3): 7.94 (d,
“J=2.2Hz, 1H), 7.35 (dd, “J=2.2 Hz, *J=8.3 Hz, 1H), 7.29 (d, >J = 8.3 Hz, 1H), 6.79 (d, *J =
8.4 Hz, 1H), 6.73 (d, °J = 8.6 Hz, 1H), 4.37 (m, 1H), 4.35 (m, 1H), 4.28 (m, 2H), 4.04 (s, 1H),
3.42 (s, 3H), 2.21 (m, 2H), 2.14 (m, 2H), 1.67 (m, 4H). 3C NMR (125 MHz, CDCl3): 144.58,
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143.45, 142.35, 135.64, 134.82, 134.77, 133.05, 130.88, 128.09, 125.66, 121.29, 117.12, 76.53,
64.48, 64.11, 53.65 (2C), 38.11, 23.16 (2C). MS (ESI): [M+H]" =421 (1 Cl). HRMS (ESI): m/z
calcd. for C20H22CIN204S [M+H]": 421.0983, found: 421.0983.
1-(10-Chloro-13-methyl-12,12-dioxido-2,3,7,13-tetrahydro|[1,4]benzodioxino|[5,6-
c|benzo|f][1,2]thiazepin-7-yl)piperidine-4-carboxamide (45c). To the solution of piperidine-
4-carboxamide (isonipecotamide, 1.13 g, 8.8 mmol) in CH3CN (140 mL) crude 44 (1.545 g,
4 mmol) was added. The suspension obtained was stirred at room temperature for 1 h. Water
(300 mL) was added dropwise, the product separated was collected by filtration, washed with
water (2 x 10 mL), air-dried and purified by dry-column flash chromatography on a short silica
gel column (thickness of stationary phase: 25 mm, eluent: DCM/MeOH 100:3). After
evaporation of solvents, the solid residue was triturated with CH3CN (15 mL) to afford 45¢
(1.60 g, 84%) as colorless crystals. M. p. decomp. from 272 °C (CH3CN). IR (KBr): 3419,
3198, 1682, 1494, 1307, 1151 cm™!. '"H NMR (500 MHz, DMSO-ds): 7.77 (d, “J = 2.2 Hz, 1H),
7.64 (dd, “J = 2.2 Hz, J> =8.3 Hz, 1H), 7.56 (d, °J = 8.4 Hz, 1H), 7.20 (br s, 1H), 6.88 (d, >/ =
8.4 Hz, 1H), 6.86 (d, °J = 8.4 Hz, 1H), 6.72 (br s, 1H), 4.39 (m, 1H), 4.31 (m, 2H), 4.26 (s, 1H),
4.25 (m, 1H), 3.37 (s, 3H), 2.50 (m, 1H), 2.28 (m, 1H), 2.04 (m, 1H), 1.82 (m, 2H), 1.59 (m,
2H), 1.43 (m, 2H). *C NMR (125 MHz, DMSO-ds): 176.52, 144.54, 143.44, 142.54, 135.11,
135.04, 133.95, 133.88, 131.42, 127.31, 125.04, 122.28, 117.11, 75.35, 64.52, 64.07, 52.14,
51.82, 41.57, 38.70, 28.85, 28.38. MS (ESI): [M+H]" = 478 (1 Cl). HRMS (ESI): m/z calcd.
for C22H25CIN3OsS [M+H]": 478.1198, found: 478.1201.
10-Chloro-7-methoxy-13-methyl-2,3,7,13-tetrahydro[1,4]benzodioxino|5,6-
c|benzo|f][1,2]thiazepine 12,12-dioxide (46). To a suspension of crude 44 (0.309 g, 0.8 mmol)
in DCM (3 mL) MeOH (3 mL) was added and the solution obtained in 5 min was stirred at
room temperature for further 40 min. The solution was evaporated in vacuo, the residue was
subjected to dry-column flash chromatography on a short silica gel column (thickness of
stationary phase: 25 mm, eluent: heptane/DCM 1:2, DCM). After evaporation of solvents, the
solid residue was triturated with Et2O to afford 46 (0.233 g, 76%) as colorless crystals. M. p.
decomp. from 185 °C (MeOH). IR (KBr): 2937, 1493, 1319, 1302, 1074, 982 cm'. This
compound is a 6:4 mixture of two conformers in CDCls solution at 25 °C. 'H NMR (500 MHz,
CDCl): 7.97 (br s, 0.40H), 7.87 (br s, 0.32H), 7.71 (m, 0.43H), 7.48-7.35 (m, 1.5H), 6.85 (m,
2H), 5.75 (br s, 0.43H), 5.00 (br s, 0.55H), 4.42—4.25 (m, 4H), 3.58 (br s, 1.33H), 3.47 (br s,
1.33H), 3.37 (br s, 1.67H), 3.22 (br s, 1.67H). '*C NMR (125 MHz, CDCls): (31 signals)
145.32, 143.88, 142.60, 142.31, 142.20, 139.96, 137.49, 135.52, 135.30, 133.88, 133.39,
133.26, 131.74, 131.62, 131.13, 128.01, 127.89, 126.21, 125.43, 123.09, 122.14, 118.00,
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117.00, 115.42, 87.33, 64.47, 64.11, 58.46, 56.80, 38.31, 35.69. MS (EI): [M]" = 381 (1 CI).
HRMS (ESI): m/z calcd. for C17H20CIN2OsS [M+NH4]": 399.0776, found: 399.0775.

Methyl 2-[(2,3-dihydro-1,4-benzodioxin-6-ylsulfonyl)amino]benzoate (48). To the solution
of 2,3-dihydro-1,4-benzodioxine-6-sulfonyl chloride (47, 23.47 g, 100 mmol) in pyridine
(100 mL) methyl anthranilate (13.61 g, 90 mmol, 11.6 mL) was added at 0—5 °C, and the
reaction mixture (suspension after 10 min) was stirred at 0-5 °C for 4 h, then at room
temperature for 13 h. Water (600 mL) was added dropwise, the product was filtered, washed
with water (3 x 80 mL) to give crude 48 (29.78 g, 95%) as colorless crystals. M. p. 158-160 °C
(MeOH). IR (KBr): 3151, 1690, 1499, 1286, 1254, 1154, 1085 cm™'. 'H NMR (500 MHz,
CDCl3): 10.62 (br's, 1H), 7.92 (m, 1H), 7.66 (m, 1H), 7.45 (m, 1H), 7.38 (d, *J= 2.2 Hz, 1H),
7.34 (dd, “J= 2.3 Hz, °J = 8.5 Hz, 1H), 7.03 (m, 1H), 6.86 (d, °J = 8.5 Hz, 1H), 4.26 (m, 2H),
4.23 (m, 2H), 3.88 (s, 3H). '*C NMR (125 MHz, CDCl3): 168.25, 147.63, 143.40, 140.48,
134.45, 131.72, 131.09, 122.65, 120.96, 118.71, 117.60, 116.86, 115.67, 64.43, 64.03, 52.41.
MS (ED): [M]" = 349. HRMS (ESI): m/z calcd. for Ci6HisNOsS [M+H]": 350.0693, found:
350.0698.

Methyl 2-[(2,3-dihydro-1,4-benzodioxin-6-ylsulfonyl)(methyl)amino|benzoate (49).
Method A: To a suspension of compound 48 (29.70 g, 85 mmol) in DMF (85 mL), anhydrous
K2COs3 (15.27 g, 110.5 mmol, 1.3 equiv) was added, and the suspension was stirred at room
temperature for 15 min. lodomethane (15.68 g, 110.5 mmol, 6.9 mL, 1.3 equiv) was added
dropwise while cooling the reaction mixture with tap water. The suspension was stirred at room
temperature for 22 h. Water (425 mL) was added, the product precipitated was filtered, washed
with water, and air-dried to afford crude 49 (30.73 g, 99%) as off-white crystals. The product
was of suitable quality for the next reaction step. Method B: To the ice-cooled solution of 2,3-
dihydro-1,4-benzodioxine-6-sulfonyl chloride (47, 2.35 g, 10 mmol) in abs. pyridine (10 mL)
methyl N-methylanthranilate (1.65 g, 10 mmol, 1.47 mL) was added dropwise. The reaction
mixture was stirred at 0-5 °C for 2 h, then at room temperature for 17 h (overnight). The
suspension obtained was added to an aqueous HCI solution (5 m/m %, 100 mL). The oily
product was separated, DCM (50 mL) was added, the phases were separated, the aqueous phase
was washed with DCM (40 mL), the combined organic phases were washed with aqueous HCI
solution (5 m/m %, 20 mL), dried over Na>SQO4, and evaporated in vacuo. The residue was
purified by dry-column flash chromatography on a short silica gel column (thickness of
stationary phase: 30 mm, eluent: heptane/DCM 1:1, DCM, DCM/MeOH 100:1). After
evaporation of solvents, the oily residue was triturated with MeOH to afford 49 (2.60 g, 71%)
as colorless crystals. M. p. 96-98 °C (MeOH). IR (KBr): 1734, 1496, 1338, 1290, 1255, 1064
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cm . 'TH NMR (500 MHz, CDCl3): 7.83 (dd, “J= 1.8 Hz, °>J = 7.7 Hz, 1H), 7.43 (m, 1H), 7.37
(m, 1H), 7.21 (d, “J=2.2 Hz, 1H), 7.11 (dd, “*J = 2.2 Hz, °J = 8.5 Hz, 1H), 6.98 (dd, /= 1.3 Hz,
5J=17.7Hz, 1H), 6.90 (d, °J = 8.6 Hz, 1H), 4.31 (m, 2H), 4.29 (m, 2H), 3.88 (s, 3H), 3.25 (s,
3H). 13C NMR (150 MHz, CDCls): 166.87, 147.27, 142.32, 140.15, 132.22, 132.12, 130.97,
128.57, 128.02, 121.36, 117.41, 117.16, 64.49, 64.11, 52.36, 38.79. MS (EI): [M]" = 363.
HRMS (ESI): m/z calcd. for C17HisNOsS [M+H]": 364.0849, found: 364.0850.
2-[(2,3-Dihydro-1,4-benzodioxin-6-ylsulfonyl)(methyl)amino]benzoic acid (50). A solution
of NaOH (8.46 g, 211.5 mmol) in water (140 mL) was added to the suspension of crude 49
(30.71 g, 84.5 mmol) in MeOH (140 mL) and the mixture was refluxed for 1 h. The solution
thus obtained was diluted with water (700 mL), aqueous HCI solution (5 m/m %, 200 mL,
210 g, 288 mmol HCl) was added over 20 min while cooling the reaction mixture with ice
water. The sticky oily product separated slowly crystallized while stirring at room temperature
for 1 h. It was collected by filtration, washed with water (3 x 60 mL) and dried in vacuo over
P>0Os to afford crude 50 (29.01 g, 95%) as colorless crystals. M. p. 171-173 °C (CH3CN,
decomp.). The quality of the dried product was suitable for the next reaction step. IR (KBr):
1679, 1496, 1346, 1290, 1062 cm™'. 'H NMR (600 MHz, DMSO-ds): 12.94 (br s, 1H), 7.74 (m,
1H), 7.48 (m, 1H), 7.44 (m, 1H), 7.04 (m, 1H), 7.04 (m, 1H), 7.03 (m, 1H), 6.91 (m, 1H), 4.35
(m, 2H), 4.31 (m, 2H), 3.14 (s, 3H). '*C NMR (150 MHz, DMSO-ds): 167.62, 147.54, 143.50,
139.65, 133.66, 132.09, 130.43, 130.35, 128.35, 128.29, 121.13, 117.81, 116.44, 64.64, 64.25,
38.87.COSY: 7.74-7.44-7.48-6.91,7.04—7.04—7.03, 4.35-4.31. HSQC (140 Hz): 7.74-130.43,
7.48-132.09, 7.44—-128.35, 7.04—121.13, 7.04-117.81, 7.03—116.44, 6.91-128.29, 4.35-64.64,
4.31-64.25,3.14-38.87. HMBC (8 Hz, 140 Hz): 7.74—(167.62, 139.65, 132.09), 7.48—(139.65,
130.43), 7.44—(133.66, 128.29), 7.04—(147.54, 116.44), 7.04—(143.50, 130.35), 7.03—(147.54,
121.13), 6.91-(133.66, 128.35), 4.35-147.54, 4.31-143.50, 3.14-139.65. MS (EI): [M]" = 349.
HRMS (ESI): m/z calcd. for C1sHi6NOgS [M+H]": 350.0693, found: 350.0694.
7-Methyl-2,3-dihydrobenzo|c][1,4]benzodioxino[6,7-f][1,2]thiazepin-12(7H)-one 6,6-
dioxide (51). To the suspension of 50 (17.47 g, 50 mmol) in DCM (250 mL), SOCI (8.93 g,
75 mmol, 5.5 mL) was added and the reaction mixture was refluxed for 8.5 h. The solution
obtained was cooled to 0-5 °C, and anhydrous AICIl; (10.00 g, 75 mmol) was added. The
solution was stirred at 0—5 °C for 1.5 h, then it was refluxed for 3 h. The brown solution was
poured onto a mixture of crushed ice (300 g) and diluted aqueous hydrochloric acid (5 m/m %,
100 mL). After the ice melted the phases were separated, the aqueous phase was washed with
DCM (100 mL), the combined organic phases were washed with water (100 mL), dried over

NaSO4, and evaporated in vacuo. The residue was subjected to dry-column flash
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chromatography on a short silica gel column (thickness of the stationary phase: 30 mm, eluent:
heptane/DCM 2:1, 1:1, 1:2, DCM, DCM/MeOH 100:1, 100:2). After evaporation of the
solvents, the solid residue was triturated with EtoO (20 mL) to give pure 51 (4.26 g, 26%) as
pale yellow crystals. M. p. 194-196 °C (CH3CN). IR (KBr): 1648, 1350, 1299, 1159, 1066,
894 cm™!. 'H NMR (500 MHz, CDCl3): 8.29 (m, 1H), 7.61 (m, 1H), 7.55 (s, 1H), 7.48 (s, 1H),
7.36 (m, 1H), 7.34 (m, 1H), 4.36 (m, 2H), 4.34 (m, 2H), 3.30 (s, 3H). '*C NMR (125 MHz,
CDCl3): 188.81, 147.09, 146.39, 141.32, 134.49, 132.13, 131.70, 130.42, 129.60, 126.18,
125.32,121.32, 115.48, 64.63, 64.36, 39.19. NOE: 3.30—(7.48, 7.34). COSY: 8.29-7.36-7.61—
7.34,4.36-4.34. HSQC (140 Hz): 8.29-132.13, 7.61-134.49, 7.55-121.32, 7.48—-115.48, 7.36—
126.18, 7.34-125.32, 4.36-64.36, 4.34—64.63, 3.30-39.19. HMQC (140 Hz, 8 Hz): 8.29—
(188.81,141.32,134.49), 7.61-(141.32, 132.13), 7.55—(188.81, 146.39, 130.42), 7.48—(147.09,
129.60), 7.36—(131.70, 125.32), 7.34—(131.70, 126.18), 4.36—(146.39, 64.63), 4.34—(147.09,
64.36), 3.30-141.32. MS (EI): [M]" = 331. HRMS (ESI): m/z calcd. for Ci¢Hi1sNOsS [M+H]":
332.0587, found: 332.0582.
7-Methyl-2,3,7,12-tetrahydrobenzo|c][1,4|benzodioxino[6,7-f][1,2]thiazepin-12-0l 6,6-
dioxide (52). To a suspension of 51 (4.10 g, 12.4 mmol) in DMF (25 mL) and abs. EtOH
(25 mL), NaBH4 (0.91 g, 24 mmol) was added, and the reaction mixture was stirred at room
temperature for 4 h. To the solution obtained water (400 mL) was added dropwise. The product
separated was filtered, washed with water, air-dried and purified by dry-column flash
chromatography on a short silica gel column (thickness of stationary phase: 25 mm, eluent:
DCM, DCM/MeOH 200:1). After evaporation of solvents, the residue was triturated with DIPE
(30 mL) to afford 52 (3.86 g, 93%) as colorless crystals. M. p. decomp. from 180 °C. IR (KBr):
3485, 1570, 1493, 1291, 1134, 1061 cm™'. 'TH NMR (500 MHz, DMSO-dy): 7.58 (m, 1H), 7.46
(m, 1H), 7.36 (m, 1H), 7.34 (m, 1H), 7.28 (d, *J = 0.9 Hz, 1H), 7.19 (s, 1H), 6.44 (d, °J = 5.1 Hz,
1H), 6.18 (d, °>J = 5.1 Hz, 1H), 4.30 (m, 2H), 4.27 (m, 2H), 3.32 (s, 3H). '*C NMR (125 MHz,
DMSO-ds): 146.54, 143.21, 142.67, 136.92, 134.90, 129.73, 128.71, 128.04, 127.55, 125.62,
116.13, 114.37, 67.70, 64.75, 64.36, 37.07. MS (EI): [M]* = 333. HRMS (ESI): m/z calcd. for
Ci6H16NOsS [M+H]": 334.0744, found: 334.0741.
12-Chloro-7-methyl-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-f][1,2] thiazepine
6,6-dioxide (53). To a vigorously stirred suspension of 52 (3.50 g, 10.5 mmol) in DCM
(25 mL), SOCI; (1.50 g, 12.6 mmol, 0.92 mL) was added dropwise at room temperature. The
solution obtained turned to a thick suspension. It was stirred at room temperature for 2 h, then
hexane (50 mL) was added, the product was filtered, washed with hexane (2 x 10 mL) and dried
in vacuo to give crude 53 (3.50 g, 95%) as colorless crystals. M. p. decomp. from 175 °C. The
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product was suitable for the next reaction step without further purification. IR (KBr): 1499,
1325, 1299, 1134, 1064, 926, 890 cm™'. "H NMR (500 MHz, CDCls): 7.51 (s, 1H), 7.50 (m,
1H), 7.47 (m, 1H), 7.39 (m, 1H), 7.32 (m, 1H), 7.03 (s, 1H), 6.06 (s, 1H), 4.29 (m, 4H), 3.54
(s, 3H). *C NMR (125 MHz, CDCl3): 146.22, 144.50, 139.38, 137.89, 133.03, 131.16, 129.74,
129.21, 128.57, 128.49, 119.78, 117.25, 64.56, 64.36, 64.15, 38.90. MS (ESI): [M-CI-OH-H]™ =
332, [M+CH3CN+Na]" = 397 (after a rapid hydrolysis of 53, compound 52 was detected).
HRMS (TOF MS EI): m/z calcd. for [C16Hi14CINO4S]™: 351.0332, found: 351.0331.
N,7-Dimethyl-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-f][1,2]|thiazepin-12-
amine 6,6-dioxide (54a). To the solution of methylamine (0.78 g, 25 mmol) in dioxane (23 mL)
crude 53 (1.76 g, 5 mmol) was added, and the suspension obtained was stirred at room
temperature for 1.5 h. Water (75 mL) was added dropwise, the product separated was filtered,
washed with water (2 X 10 mL), air-dried and purified by dry-column flash chromatography on
a short silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH
100:1). After evaporation of solvents, the residue was triturated with DIPE (10 mL), filtered
and recrystallized from CH3CN (9 mL) to afford 54a (1.29 g, 75%) as colorless crystals. M. p.
182184 °C (CH3CN). IR (KBr): 3362, 1573, 1494, 1287, 1066, 895, 562 cm™'. 'H NMR (500
MHz, CDCL): 7.51 (s, 1H), 7.39 (m, 1H), 7.32 (m, 2H), 7.26 (m, 1H), 6.96 (s, 1H), 4.78 (s,
1H), 4.29 (m, 2H), 4.27 (m, 2H), 3.27 (s, 3H), 2.35 (s, 3H), 2.30 (br s, 1H). *C NMR (125
MHz, CDCl3): 146.30, 142.65, 139.19, 138.07, 131.82, 130.47, 130.41, 128.89, 127.50, 127.48,
118.72, 118.30, 67.97, 64.61, 64.20, 38.55, 34.80. MS (ESI): [M+H]" = 347. HRMS (ESI): m/z
calcd. for C17H19N204S [M+H]": 347.1060, found: 347.1060.
7-Methyl-12-pyrrolidin-1-yl-2,3,7,12-tetrahydrobenzo[c][1,4]benzodioxino[6,7-
fl11,2]thiazepine 6,6-dioxide (54b). To the solution of pyrrolidine (0.78 g, 11 mmol) in
CH3CN (15 mL) crude 53 (1.76 g, 5 mmol) was added. The suspension obtained was stirred at
room temperature for 1 h. Water (30 mL) was added dropwise, the product separated was
filtered, washed with water (2 x 5 mL), air-dried, and purified by dry-column chromatography
on a short aluminum oxide column (thickness of stationary phase: 25 mm, eluent: heptane/DCM
1:1, DCM). After evaporation of solvents, the residue was triturated with DIPE (10 mL) to
afford TLC-pure 54b (1.53 g, 79%) as colorless crystals. M. p. decomp. from 210 °C (CH3CN)).
IR (KBr): 1503, 1311, 1293, 1135, 1066, 562 cm™'."H NMR (500 MHz, CDCIl3): 7.47 (s, 1H),
7.43 (m, 1H), 7.34 (m, 1H), 7.29 (m, 1H), 7.25 (m, 1H), 6.89 (s, 1H), 4.27 (m, 1H), 4.24 (m,
1H), 4.23 (m, 2H), 4.11 (s, 1H), 3.50 (s, 3H), 2.25 (m, 4H), 1.69 (m, 4H). *C NMR (125 MHz,
CDCl): 145.36, 143.45, 142.18, 138.27, 133.73, 131.56, 130.38, 129.74, 129.51, 128.40,
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119.27, 117.50, 75.80, 64.59, 64.21, 53.67 (2C), 39.44, 23.26 (2C). MS (ESI): [M+H]" = 387.
HRMS (ESI): m/z calced. for C20H23N204S [M+H]": 387.1373, found: 387.1376.
7-Methyl-NV-(2-morpholin-4-ylethyl)-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-
f111,2]thiazepin-12-amine 6,6-dioxide (54c). To the solution of 4-(2-aminoethyl)morpholine
(1.15 g, 8.8 mmol) in CH3CN (15 mL) crude 53 (1.41 g, 4 mmol) was added. The suspension
formed was stirred at room temperature for 1.5 h. Water (50 mL) was added dropwise, and an
oily product separated. Water (20 mL) and DCM (20 mL) were added, and stirring was
continued for 10 min. The phases were separated, the aqueous phase was washed with DCM
(20 mL), the combined organic phase was washed with water (20 mL), dried over Na;SO4, and
evaporated in vacuo. The residue was purified by dry-column flash chromatography first on a
short silica gel column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH
100:1, 100:2). After evaporation of solvents, the residue was purified again by dry-column flash
chromatography on a short aluminum oxide column (thickness of stationary phase: 25 mm,
eluent: heptane/DCM 1:1, 1:2, DCM, DCM/MeOH 100:1). After evaporation of solvents, the
residue was crystallized from CH3CN to afford S54¢ (1.31 g, 74%) as colorless crystals. M. p.
142-144 °C (CH3;CN). IR (KBr): 3347, 1575, 1333, 1308, 1287, 1118, 1066, 896 cm .
'"H NMR (500 MHz, CDCls): 7.49 (s, 1H), 7.36 (m, 2H), 7.32 (m, 1H), 7.25 (m, 1H), 6.97 (s,
1H), 4.92 (s, 1H), 4.28 (m, 2H), 4.25 (m, 2H), 3.67 (m, 4H), 3.36 (s, 3H), 2.73 (br s, 1H), 2.62
(m, 2H), 2.52 (m, 1H), 2.46 (m, 1H), 2.35 (m, 4H). *C NMR (125 MHz, CDCls): 146.21,
142.72,139.51, 138.84, 132.63, 130.77, 129.33, 128.84, 127.65, 127.40, 118.06, 117.86, 66.87
(2C), 65.39, 64.60, 64.16, 58.19, 53.63 (2C), 44.11, 37.95. MS (EI): [M]" = 445. HRMS (ESI):
m/z cald. for C2o0HsN30sS [M+H]": 446.1744, found: 446.1740.
7-Methyl-N-(3-morpholin-4-ylpropyl)-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-
f1[1,2]thiazepin-12-amine 6,6-dioxide (54d). To the solution of 4-(3-aminopropyl)morpholine
(1.27 g, 8.8 mmol) in CH3CN (15 mL) crude 53 (1.41 g, 4 mmol) was added. The solution
obtained was stirred at room temperature for 1 h, then it was evaporated in vacuo. The residue
was dissolved in DCM (30 mL), the solution was washed with water (2 x 20 mL), dried over
NaSO4, and evaporated in vacuo. The residue was purified by dry-column flash
chromatography firstly on a short silica gel column (thickness of stationary phase: 25 mm,
eluent: DCM, DCM/MeOH 100:1, 100:2, 100:3). After evaporation of solvents, the residue was
purified again by dry-column flash chromatography on a short aluminum oxide column
(thickness of stationary phase: 25 mm, eluent: heptane/DCM 1:1, DCM, DCM/MeOH 100:1).
After evaporation of solvents, the residue was triturated with CH3CN to afford 54d (1.51 g,
82%) as colorless crystals. M. p. 149—151 °C (CH3CN). IR (KBr): 3354, 1574, 1493, 1333,
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1060, 896, 708 cm™'. 'H NMR (500 MHz, CDCI3): 7.49 (s, 1H), 7.37 (m, 1H), 7.35 (m, 1H),
7.31 (m, 1H), 7.27 (m, 1H), 7.00 (m, 1H), 4.99 (s, 1H), 4.28 (m, 2H), 4.24 (m, 2H), 3.67 (m,
4H), 3.32 (s, 3H), 2.58 (m, 3H), 2.42 (m, 6H), 1.70 (~qn, >°J = 6.7 Hz, 2H). '3C NMR (125 MHz,
CDCl): 146.32, 142.58, 139.55, 138.83, 132.92, 130.39, 129.07, 128.67, 127.53, 127.35,
118.13, 117.39, 66.88 (2C), 64.59, 64.13, 57.24, 53.71 (2C), 46.61, 37.92, 26.47. MS (ESI):
[M+H]" =460. HRMS (ESI): m/z calcd. for C23H30N305S [M+H]": 460.1901, found: 460.1896.
Ethyl 7-[(7-methyl-6,6-dioxido-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-
f111,2]thiazepin-12-yl)amino]heptanoate (54e). To a solution of ethyl 7-aminoheptanoate
(3.47 g, 20 mmol) in CH3CN (25 mL) crude 53 (3.17 g, 9 mmol) was added which led to a
slightly exothermic reaction. The solution obtained was stirred at room temperature for 1 h,
then it was evaporated in vacuo. The residue was dissolved in DCM (50 mL), washed with
water (2 x 25 mL), dried over NaxSOs, and partially evaporated in vacuo. The solution was
purified by dry-column flash chromatography on a short aluminum oxide column (thickness of
stationary phase: 40 mm, eluent: heptane/DCM 1:1, DCM). After evaporation of solvents in
vacuo 54e (4.16 g, 94%) was obtained as a pale yellow oil. IR (film): 2933, 1732, 1574, 1495,
1295, 1068, 895, 712 cm™'. 'TH NMR (600 MHz, CDCls): 7.50 (s, 1H), 7.36 (m, 1H), 7.34 (m,
1H), 7.32 (m, 1H), 7.26 (m, 1H), 6.95 (s, 1H), 4.91 (s, 1H), 4.29 (m, 2H), 4.27 (m, 2H), 4.11
(q,*J=7.1Hz, 2H), 3.31 (s, 3H), 2.48 (m, 2H), 2.27 (t, °J = 7.5 Hz, 2H), 2.06 (br s, 1H), 1.60
(m, 2H), 1.49 (m, 2H), 1.31 (m, 2H), 1.30 (m, 2H), 1.24 (t, >J= 7.1 Hz, 3H). 13C NMR (150
MHz, CDCls): 173.77, 146.30, 142.65, 138.96 (2C), 132.57, 130.56, 129.85, 128.83, 127.60,
127.48,118.17 (2C), 65.71, 64.60, 64.17, 60.15,47.92, 38.27,34.24,29.89, 28.96, 26.92, 24.82,
14.22. COSY: 7.36-7.26-7.32-7.34, 4.29-4.27, 4.11-1.24, 2.48-1.49-1.31-1.30-1.60-2.27.
HSQC (140 Hz): 7.50-118.17, 7.36-129.85, 7.34-127.48, 7.32—128.83, 7.26-127.60, 6.95—
118.17,4.91-65.71, 4.29—64.60, 4.27-64.17, 4.11-60.15, 3.31-38.27, 2.48-47.92, 2.27-34.24,
1.60-24.82, 1.49-29.89, 1.31-26.92, 1.30-28.96, 1.24-14.22. HMBC (8 Hz, 140 Hz): 7.50—
(146.30, 132.57), 7.36—(138.96, 128.83), 7.34—(138.96, 127.60), 7.32—(138.96, 129.85), 7.26—
(138.96, 127.48), 6.95—(142.65, 130.56),4.91—(138.96, 132.57, 130.56, 129.85, 118.17,47.92),
4.29-146.30, 4.27-142.65, 4.11—(173.77, 14.22), 3.31-138.96, 2.27—(173.77, 28.96, 24.82),
1.60—(173.77, 34.24, 28.96, 26.92), 1.49—-(47.92, 26.92), 1.31-28.96, 1.30-26.92, 1.24-60.15.
HRMS (ESI): m/z caled. for C25sH33N206S [M+H]"™: 489.2054, found: 489.2055.
7-1(7-Methyl-6,6-dioxido-2,3,7,12-tetrahydrobenzo|c][1,4]benzodioxino[6,7-
f1[1,2]thiazepin-12-yl)amino]heptanoic acid (54f). To a solution of ester 54e (3.91 g, 8§ mmol)
in EtOH (40 mL), NaOH (0.384 g, 9.6 mmol) dissolved in water (10 mL) was added at room

temperature and the solution was stirred at room temperature for 20 h. Water (30 mL) was
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added, and the reaction mixture was partly evaporated in vacuo to remove ethanol. The solution
obtained was neutralized with aqueous HCl solution (1.00 g of cc. HCI dissolved in 9 mL of
water, containing 10 mmol of HCI). DCM (50 mL) was added to the reaction mixture, after a
short stirring the phases were separated, the aqueous phase was washed with DCM (50 mL),
the combined organic phases were dried over Na>xSO4 and partially evaporated in vacuo. The
solution obtained was subjected to dry-column flash chromatography on a short silica gel
column (thickness of stationary phase: 25 mm, eluent: DCM, DCM/MeOH 100:2, 100:4). After
evaporation of solvents the oily residue was triturated with water (40 mL) to afford 54f (2.58 g,
70%) as a colorless amorphous solid. Melting range (glass-transition range): 80-95 °C (Kofler—
Boétius, 2 °C/min), 63—-84 °C (DSC, 10 °C/min). IR (KBr): 2931, 1716, 1500, 1296, 1137,
1064 cm™'. '"H NMR (500 MHz, CDCIl3): 8.10 (br s, 2H), 7.49 (s, 1H), 7.47 (m, 1H), 7.34 (m,
1H), 7.30 (m, 1H), 7.24 (m, 1H), 7.07 (s, 1H), 5.23 (s, 1H), 4.28 (m, 4H), 3.21 (s, 3H), 2.55 (m,
1H), 2.41 (m, 1H), 2.20 (t,°J =7.3 Hz, 2H), 1.54 (m, 2H), 1.48 (m, 2H), 1.25 (m, 4H). 3C NMR
(125 MHz, CDCl): 178.16, 146.61, 143.19, 139.78, 134.16, 131.69, 130.39, 129.64, 128.82,
127.40, 127.14, 120.35, 118.13, 65.58, 64.51, 64.20, 46.82, 38.83, 35.16, 28.93, 28.58, 26.79,
25.12. MS (ESI): [M+H]" =461. HRMS (ESI): m/z calcd. for C23H290N206S [M+H]": 461.1741,
found: 461.1739.
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Standard 1H
143523

1801-BGE

Berecz Gabor
2024.09.17. (Da)

a9
06
03
a8
14
-0.000

&
— 6.10
s
3
1

Current Data Parameters
NAME 143529
EXFNO 11
PROCHNO 1

F2 - Rcquisition Parameters

0] Date 20240818
(o) Time 5.48 h

INSTRUM

BROBHD

PULPROG

cl O sorvewr
NS
RS
S—N 3WH

//\\ \ FIDRES
AQ

[ee] c

MHz

) usec
W

T T
8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 ppm Bmﬂ

EEIZE - Il £
I=]i=] =] =] =1 o~ =] o
I 4 5 hmBEoEmn e~ Standard 13c
o B R 5 143529
@ h e AmmAMAaa o 1801-BGE
o ooy o Berecz Gabor
| | 2024.09.17. (DA)
(0]
O
0}
Cl
A
O 0 \
95
1.00000000
0.03000000
1
150.8852070 MHz
13c
9.30 usec
71.00000000 W
600.0024000 MHz
14
waltzlf
80.00 usec
32.90000153 W
70370001 W
35339001 W
~ >
BRUKER
T T T T T T T T T T T T T T T T T T T CN
180 170 160 150 140 130 120 110 100 90 80 0 60 50 40 30 20 10 ppm
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ppm
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8.00
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ppm
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a0
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110

-
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70

65
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55
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45

40

35

130

ppm

cosyY

143529
1801-BGE
Berecz Gabor
2024.08.17.

HSQC (140 Hz)
143529
1E01-BGE
Berecz Gabor
2024.09.17.

(D&)

(DA&)



HMBC (8 Hz, 140 Hz) 6
143529
1801-BGE
Berecz Gabor
| 2024.09.17. (DA)

-
=
B

3

115

120

125

130

135

140

145

150

155

160

185

170

175

180

185

8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 3.5 ppm !&Egﬂ

- - . = Stﬂr_}c’iard 1H
z s g 2 S laazsl
- - - - 7 bgel721-1721-BGE_1
Berecz Gabor
\/ 2025.03.07. (KP)
(0] Current Data Parameters
(0] NAME 144361
EXENO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20250308
Cl o Time 3 h
INSTRUM sp
S—N PROBHD 5856_0002 (
//\\ \ PULPROG zg30
D 65536
O O SOLVENT cpels
ns 16
D3 2
3WH 12019.230 Hz
FIDRES 0.366798 Hz
7 aQ 2.7262976 sec
RG 196.07
CW 41.800 usec
DE 25.00 usec
TE 295.0 K
Dl 1.00000000 sec
TDO 1
SFOL 600.0037050 MHz
NucL 18
2 11.50 usec
PLWL 28.00000000 W
F2 - Processing parameters
SI 65536
5% 600.0000111 MHz
WDW EM
33B 0
LB 0.30 Hz
GB 0
hﬂ BC 1.00
|
I VR N L
W J | -
T T T T T T T T T T T T T T T T T ("f:;<r—7
8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 30 25 2.0 1.5 1.0 0.5 m
__Jl\ll_‘ I I [N 1 [} pp BHUKER
- I I i >
Eadl=1l=1t [= [=] el L]
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= 8 CoBERSanbs o no® - Standard 13C
o TommenamannT oo NEE A 144361
RN RPN Berecz Gabor
| { | | 2025.03.07. (EP)
ok " "
Current Data Parameters
MAME 144361
EXPNO 12
PROCNO 1
0] F2 - Acquisition Parameters
o Date_ 20250308
Time 4.31 h
INSTRUM Spect
PROEBHD Z1453856_0002 ¢
PULPROG
™D
Cl o SOLVENT
NS
u— bs
S SWH 36231.883
//\\ \ FIDRES 1.10570%
0.2043%68
o 196.07
13.800 usec
18.00 usec
295.0 K
7 1.00000000 sec
0.03000000 sec
1
150.8852070 MHz
13c
.80 usec
72.69999685 W
SFO2 €00.0024000 MHz
HuC2
CEDPRE[2
BCEDZ
PLW2
PLW12
PLW13
F2 - Processing paramsters
ST 131072
SF 150.8701276 MHz
WOW EM
S8B 1]
L8 1.00 Hz
GB ]
FC 1.40
L 1 C>c)
T T T T T T T T T T T T T T T T T T (N
180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 ppm
cosy 7
144361
bgel7z1-1721-BGE_1
Berecz Gabor
2025.03.07. (KP)
| i
}I. J ppm
45
50
55
6.0
6.5
7.0
75
: g L]
9 8.0
85
8.0 75 7.0 65 6.0 55 50 45 ppm
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STANDARD PRUTON PARANETERS INDEX  FREQUENCY PPM HEIGHT
5,
1732-8GE 1 3977.295 7.962 8.1
Berecz Gabor 2 3875.342  7.958 50.4
2004.06.04. (DA) a 3873.267 7,954 64.7
1 3964.722  7.937 70.9
":‘?e Sf"“;;:; s2pul 5 3814.453 7.636 119
olvent:
Foaneml: 0512 esa1k [] 3812.378 7.632 43,4
INOVA-500  "15000 ? 3805.908 7.619 a0.9
3803.833 7.515 39.4
Pulse 90.0 degrees N 3629.395  7.266 25.3
Acg. time 5.000 sec 10 3516.235  7.039 51.5
T;ﬂth R 11 3507.568 7.022 111.6 -
repetitions
OBSERVE W1, 499.5244579 MHz 12 5492.554 6.992 108.5 [
DATA PROCESSING 13 3483.887 6.974 54.5
FT size 131072 14 2646.606 5.298 25.9
Total time 1 min, 20 sec 15 2150.513 4.305 22 .6
16 2148.804  4.302 39.4 |
| 17 2146.851 4.298 33.3
| 18 2145.142  4.294 56.9
13 2143.677 4.291 91.3
20 2139.038 4.282 82.7
21 2137.329  4.279 56.4
22 2135.498 4.275 az.1
| 23 2133.667 4.271 38.9
| 24 2131.958 4.268 20.0
25 1637.695 3.279 a89.2
26 -0.000 -0.000 7.0
|
| —
" |
CHyClg
] [
S | S S
— T T
8 7 6
R S N
12.64 1.29 1.02
a5 11.38 35.72
| I
e ' FARBHRTERS TNDEX FREQUENCY  |PPM | HEIGHT
1732-BGE 1 23823.481 1as.jn 45.5
Berecz Gabor 2 18154 536 [144. 'FE 80.8
2004.06.04. (DA) 3 17824.946 [141.912 56.7
Pulse Sequence: s2pul 1 176a8.477 [140.308 56.2
Solvant: GDG1% 5 17606.449 140186 64.6
Tamp. 25,0 6 7 298.1 ¥ 6 16703.364 [132.9p3 70.2
User: 1-14-87 7 16645.747 132 4pa 183.0
INDVA-500 "i5gQ" 8 16610.102 [132.210 190.2
] 16253.169 129.399 69.9
ﬁe:ax.age;ay 1.200 sec 10 16232.173 [129.431 0.7
ulse . degrees 11 K i
Pl e Tl i 16003657 [127.412 178.%
Widin 32000 0 Hz 15275. 442 [121. Gz z00.0
2240 repetitions 13 15198 121.9002 182.5
gzsrzvz{ ©l3, 125.5055311 miz 14 9703, 77297 163.7
COUPL , 499 5269647 HHz
Power 34 di 15 9671, 7.0 169.8
continuous iy on e 1639, 76.7 167.2
WALTZ-16 modulated 17 8088, 130 164,39 186.0
U‘ET“ PRDCE.:SII!G os 18 B026.606 [63.9 163.0
ine broadening 0.5 Hz |
FT size 121072 1 5015.376 39.9 151.1
Total time 2 hr, 51 min, 18 sec 2 (-s.332 0.0 6.8)
O
Cl ‘ |
|
/S |
A\ \ .
O 0

L e e e

180

160

S

24.99

L o e e o B I

80

Cl

N

[ee]

"\

60
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GHSQC_DA {140 Hz)
53958

1732-BGE

Berecz Gabor
2004.06.04. (DA)
Pulse Sequence:

Solvent: CIiG'lS
Temp. 25. J 298.1 K
INOVA-500 |5UU"

ghsqc_da

Relax. delay 1. SIHP EGC
Acy. time 0,085 ¢

Widin o 52i9.9 e
20°Wiath 76307 5 Tz

H1, d!! 5244683 MHz
DEDﬂUPLE C13, 125.6171881 MHz
Power 50 dB
on during acquisition
of f during delay

Line broadening 0.3 Hz
S8g. sine bell D.00% sec

Total time 28 min. 35 sec
()///“~\\\
Q (0]
Cl
S—N
/\
AN

GHAOC_DA (140 Hz, 8 Hz)
1732-BGE

Berecz Gabor
200.06.04. (DA)
Pulse Sequence: ghmgc_da

SD'IVent cocia
emp. 25.0 C s 298.1 K
IN'IlVA -560 "isDpo*

Relax. delay 1. snn sec
Acqg. time D.098 se
Width 5219.9 HZ

20 Width 26367.8 Hz

ts
DBSERVE H1, 499.5244681 HHz
DATA PROCESSTNG
Sine bell 0.098 sec

Total time 29 min, 9 sec

Cl

—1

6.5 - |
7.0 - — —
7.5 - — o —
1 e
3.0 == ‘ | - i
L1 I S R - | E—
130 120 110 100 90 80 70 50 a0
F1 (ppm)
- .
3.5 Y il
4_3 NS—— N .
4.5+ - =
5.0 -1
5.5 . i ‘
6.0 1 -
6.5 | . ) | !
7.5 ~ - )
_ : |
1. T RN NSRS R —
190 180 170 160 150 140 130 120 110 100 90 80 70 80 50
F1 (ppm)
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STANDARD PROTON PARAMETERS
56253

1793-BGE

Barecz Gabor

2005.01.11. (BT)

Solvent: DMSO

Temp. 25.0 C / 298.1 K
INOVA=500 "i500"

PULSE SEQUENCE

Relax. delay 3.000 sec
Pulse 0.0 degrees
Acg. time 5.000 sec
Width 8000.0 Hz

16 repetitions
DBSERVE  H1, 499 5268308 MHz
DATA PROCESSING

FT size 131072

Total time 2 minutes

7.76

abor
2005.01.11. (BT)

Solvent: DMEQ
Temp. 25.0 C / 298.1 K
User: 1-1

INOVA-500 s00"

PULSE SEQUENCE

delay 3.000 sec

Acg. time
Width 32000.0 Hz
128 repetitions

OBSERVE €13, 125.6081577 HHz
DECOUPLE HL, 499.5203374 MHz
er 32 db

continuously on
WALTZ-16 modulated
DATA PROCESSING

ne broadening 0.5 Hz
FT size 131
Total time § minutes

INDEX ~ FREQUENCY PPM HEIGHT
1 5018.799 10.047 15.1
2 3928.19%  7.866 93.5
3 2927124 7.862 106.7
q 3898.682 7.805 62.5
5 3896.606 7.801 52.4
6 3890.381 7.788 78.2
7 3888.306 7.784 72.8
8 3838867 7.685 115.1
E] 2830.566  7.668 80.7
10 3407.593 §.822 96.5
1 3399.292  6.80S 103.2 -
12 3337.646 6.682 95.2
13 3335.449 §.677 102.4
14 3267.578  6.541 63.0
15 3265.381 6.537 62.6
16 | 3259.277 6.525 62.6
17 | 3257.080 §.520 60.0
18 2985.624 5.985 382.1
is 1913.208 3.830 556.9
20 1677.007 (3.357 7.0
21 1256.958 [2.516 10.5
22 1255.127 [2.513 14.4
3 1253.296 (2,508 h—s.9
4 -0.004 [-0.000 1.1
|
| |
1
1
-‘ i/
i |
B I, P, 191 37, FS— Lrlii R
& 7 6 5 4
P | L e T e i
7.89.94 0.017.56 0.00 23.63
0.0¢.850.00 7.808.09 16.48 a.91
INDEX  FREQUENCY PPM HETGHT
1 20341.352 166.716 73.2
2z 1B553.657 147.707 9.8
3 18226.509 145.103 73.9
a 17432 SR3  13R . 7R7 798
5 17022.407 135.517 75.5
& 16716.255 133.079 91.5
? 16499.458  131.353 83.1
8 16460.395 131.042 89.4
a 16293.989  130.514 98.2
10 16109.321 12B.248 89.1
1 14517.086  115.571 110.5
1z 13628.364  108.496 120.0
13 13079.536  104.127 116.5
14 12766.059 101.832 113.5
15 6696.723 53.313 1425
16 S02B.755 A0.034 66.1
17 5008.247 39.871 172.2
18 4987251 (39.704 200.0
17 4966.255 (39.537 170.3
20 4845.259 (39,370 81.5
(¢}
/
| O
i
|
|
‘ ' cl 340
| |§O
HN fo)
| (0]
L1 | : |
| 1 i | | 10

o]

S

| 1
_______lAFWWAAA,.r\ I S S e s

(0]
o/

ES";C)

| So
HN o

(0]

10

—
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STANDARD 1H DBSERVE

1699-BGE
Berecz Gabor
04,03,/09(NMH)
Solvent: CDC13
Temp. 25.0 C ¢ 298.1 K
Mercury-200 "mpzo0"
PULSE SEQUEWCE
Relax. delay 5
Pulse 31.5 degrees
cq. time 1.993 sec
Hz

ons
H1, 200.0557670 MHz
NG

6384
Total time 1 minutes

8 7
20.42 20.97
7.53
STANDARD 13C OBSERVE
52613 INDEX
1699-BGE !
Berecz Gabor 2
04/03708(NM) 3
Solvent: CDC13 4
Temp. 25.0 C s 298.1 K 5
Hercury=2060 "mpz00" 5
PULSE SEQUENCE 7
Relax. delay 3.000 sec 8
Pulse 60.0 degrees
Acq. time 1.497 sec 9
Width 12484.4 Hz 10
144 repetitions 11
OBSERVE C13, 50.3040647 MHZ 12
DECOUPLE H1, 200.0567121 MHz
Power 36 dB 13
continuously on 14
WALTZ-16 modulated 15
DATA PROCESSING 16
Line broadening 1.0 Hz
FT size 65536 17
Total time 10 minutes 18
18

140

: In"lh'l““‘illl l: ﬂlu ‘i

INDEX  FREQUENCY PP HEIGHT
1 1592.779  7.962 30.1
2 1566.752  7.832 52.7 1)
3 1564.919 7.822 78.5
4 1557.221 7.7p4 5.5
5 1512.86% 7.962 39.8
B 1510.666 7.551 38.56 //’/
7 1500.434  7.500 z8.1 &)
8 1502.235  7.508 24.3
9 1453.480  7.2B5 18.5 0
10 1344.973  6.703 3.1 =
11 1342040 6.708 az.5 Cl S\
12 1839.474  6.696 53.1 |\\\()
12 1336.542 70.9
14 1323.345 43,5 HN
15 1320.778 3.0
16 1314547 17.8
17 1312.348 16.0
18 1059.408 8.5
13 839.463 419.7
20 804,638 321.8
21 325.521 20.2 11
22 0.000 23.1
— —]
|
|
|
! I .
| e R =
" — T T T T =" ——7=
6 5 a 3 2 1 ppm
— o ——
19.49
0.42 1.7
FREQUENCY  PPH HEIGHT
8414.392 167.258 152
7224.168 143,599 52.3 o)
7156.351 142.251 4.1
7051.578 140.168 430 [
6951.377 138.177 49.5
6661.822 132,421 86.6 O/
6648.106 122,148 76.9
5572.288 130.641 80.9
6503.328 129.270 56.4 O
5461.800 128.445 38.0 =
5910.121 117.478 30.0 Cl S
5805.738 116.994 76.8 |\0
5681.050 113.124 67.0 HN
3905.715  77.538 157.3
3879.711 77,000 162.0
3841.708  76.364 157.7
3230.213  64.204 77.0
5225.260 64.110 76.0
2697 .965 53.62% 65.4
1"
|
|
|
|
|
‘ [
|
‘
|
I
ool "
W I' i - i i
I | i Lttt i
— b
1z0 100
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o " " m moo Star_lciar 1H
S s 2 & 235 143511
n " - A n ooo BEGO702_1
[ Berecz Gabor
| ‘ ‘ l 2024.09.13. (KF)
Current Data Parameters
(o] NAME 143511
EXPNO 11
PROCNO 1
CY/// F2 - Acquisition Parameters
Date 20240913
Time 21.39 h
///() INSTRUM t
PROBHD 214
Cl S< PULPROG
|‘\\() TD
SOLVENT
N NS
~ DS
SWH
FIDRES
AQ
RG
DW
12 DE
TE
D1
TDO
SFO1
NUC1
Pl
PLW1
WOW
55B ]
LB
C 1.00
1 A LA A
r T T T T T T T T T T T T T T T T C.Xj
7.5 7.0 6.5 6.0 5.8 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 05 ppm
e [N} n i 1 [ I n BRUK!R
EE EE B E I = (O
s e P = e = = =
ae a 3 4 @ - - Standard 13C
o - - ~ B b = 143511
T a S " @ o = BEG0702_1
T 7 ! . o o N Berecz Gabor
| 2024.09.13. (EP)
I TR "
Current
(0]
O
cl s/o
X
| o
/N
196.07
13,800
18.00
295.0
12 1.00000000
0.03000000
1
150.8852070 MHz
3.30 usec
71.00000000 W
600.0024000 MHz
waltzl
80.00 usec
50000153
]
BRUKER
T T T T T T T T T T T T T T T T T LN
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1] L ] 1 ppm
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cosy 12

143511

BEGOT02_1

Berecz Gabor
2024.09.17. (Da)

6e 1
S Ja12.308 ux

7]
coRAR[L] sesg1o . 100

B R
HSQC (140 Hz) 12
143511
BEGO702_1

Berecz Gabor
2024.09.17. (DA)

28.00000000 ®
8.987127 dokx

I

7100030000 W
330040003 &
a,

am

expencomp

.43133997 ®
1303

crwARrz]
e
cowmra]
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]

n-
T
Fromes

Famcoe
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Sioar T IHESEREE INDEX  FREQUEN PPH HEIGHT
1702-BGE 1 1513.599 7.56 19.7
Berecz Gabor 2 1511.7 7.55 23.2 0O
04,03 /16NN 3 1505.534 7.52 1.5
Solvent: CDC13 1 1503.701 7.51 43.3
Temp. 25.0 C / 298.1 K 5 1480.1 7.44 71.1
Hercury-200  "p20ot . 1487 205 742 502 _
PULSE SEQUENCE 7 1485.0 7.42 49.6 0o
elax. delay 5.000 sec 8 1482 078  7.40 23.3
Pulse 31.5 degrees - ‘ ‘
Acgq. time 1.993 sec 8 1454.8 7.27 12.4
Width 3003.0 Hz 10 1364.768 §.B2 38.5
o3SERUE LS00 0557652 Wi " o A cl
» . z |
DATA PROCESSING 12 1344.9 452
FT size 16384 13 1342.4 63.7 o)
Total time 1 minutes P 1335.0 43.7
15 1332.5 28.4
15 1326.2 26.7
17 1323.7 18.7
18 1059.7 3.9
o 13 853.3 17.3 O
I _ 20 849.3 —  248.8 -
: o
r 21 844.9 a0 | 13
22 841.2 3.5
23 774.3 333.4
24 6484 363.2
25 333.8 12.6
| 26 -0.0 0 14.2
|
/
|
f
|
_ - L ,J s e
|
I
| |
i il | i
SPRPRE i T S i | i~ l"k..-«) L’L_._A_,l__—«.) b, T - -
T T —— T T L U L — T
7 6 5 4 2 1 ppm
R v - e
18.95 0.28 18.51 070
18.31 24.75 18.55
SIONDARD 13/ 0BSERVE INDEX  FREQUENCY PPM HETGHT
1702-86E 1 8420.869 167.386 51.9
Berecz Gabor 2 7218.072 143.478 67.0 0
04/03/16(NM) 3 7210.833 143.334 61.6
Solvent: €DC13 a 6891.180 136.980 64.0 ;
Temp. 25.0 C / 298.1 K 5 6834.412 135.852 75.2 |
Mercury-200 ‘“mp200 6 6731.162 133.799 69.5 | v
PULSE SEQuENCE 7 6656.869 132.322 115.0 o
elax. elay . sec
Balee 60 0 Hogrens 8 6622.579 131.641 57.5 ‘
Acq. time i.497 sec 3 6531.522 129.831 104.5 o
widin 120844 Wz 10 6512.091 129.445 115.0 =
repetitions 11 6063.662 120.531 97.9
OBSERVE C13, 50.3040655 MHz 12 S8BL.788 117 819 ey Cl S\
DECOUPLE H1, 200.0567131 WHz > 2 : | (0]
Power 36 dB 13 5871.260 116.706 81.2
continuously on 14 3905.715 77.636 162.0 N (o)
WALTZ-16 modulated 15 3873.711 77.000 159.7 -
DaTA" PROCESSING 16 3842.089 76.371 155.1
Line broadening 1.0 Hz S % B
FT size 65536 17 3232.880 64.262 98.4
Total time 7 minutes 18 3227.927 64.163 94.3
19 2674.344  53.159 104.9
2 1968.744 39.134 87.3 O
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Cl

|
g;gg?"““ PROTON PARAMETERS INDEX FREQUENCY FPM HETGHT INDEX FREQUENCY  PPM HEIGHT INDEX FREQUENCY PPR HEIGHT
1800-BGE 1 6856.041 13.725 0.7 40 3404.310 6.815 142.7 73 1252.013 2.506 18.7
Berecz Gabor 2 3805.261 7.818 83.2 41 3386.165 6.779 -6.5 80 1250.182 2.503 8.4
2005/01/19 (SzA) 3 3503.247 7.814 80.5 a2 3383.986 6.774 -0.7 81 1038.156 2.078 0.7
Solvent: DHSO 4 3897.022 7.801 100.5 a3 3351.029 6.708 0.6 82 0.000 0.000 7.5
Temp. 25.0 C s 298.1 K 5 3895.008 7.797 102.6 a4 | 3325.781 6.658 0.9
ENER=SUD; - SES00% [ 3891.163 7.790 1.1 as 3320.259 6.647 95.7
PULSE SEQUENCE ? 3874.867 7.757 -0.5 a6 | 3318.0F1 6.642 89.3
?5:2?573“&3;33! sec 8 3899.783 7.707 0.6 a7 || ss1s.pe 6.6a7 3.1
cq. time 5.000 sec 3 3841.544 7,640 0.5 a8 3312029 6.630 86.4
;‘éd:gpgé?i?éstz 10 3835.135 7.678 1.4 g! 3309.8F2 6.626 B4.1
11 3833.854 7.675 1.8 0 3306.556 6.619 1.5
DATA PEUCEgéi"gas'szsaznz HHz 12 5829.643 7.667 150.0 1 3304.389 6.615 0.9 |
FT size 1 13 3825.431 7.658 2.9 2 3112.687 6.231 1.7
Total time 2 minutes 14 3821.403 7.650 124.5 3 3046.723 6.099 1.8
15 3817.009 7.64L 1.7 4 3026.206 G.058 485.9 /
15 3815.727 7.639 1.4 5 3014.488  6.035 1.3
17 3801079 7.609 -0.6 6 3006.075 6.018 -z.0
18 3745.052 7.497 0.9 7 3002. 0.8
O 19 3680.602 7.368 0.6 8 2937. 1.8
20 3660.278 7.327 135.7 f 1673, 0.8
21 3658.447 7.324 131.9 0 1662. 4.0
22 3640.138 7.287 -0.4 1 (1823 0.7
OH 23 3637.941 7.283 0.4 2 1613. 2.8
za 3188.717 6.884 0.4 3 1613. 2.8 |
25 3485.703 6.980 0.4 4 1612, -0.7
O 26 3462.633 6.934 0.4 5 1583. 762.2
= 27 3455.211 6.817 0.4 5 1681, 2.8
S\ 28 3447.154 6.901 1.4 7 1573. -2.3
|\O 29 3443.308 6.893 138. 8 1568 2.0
30 3439.464 6.885 3. 9 1564, 0.9
N 21 3438.732 6.884 3. o 1563 . 0.9
/ 32 3435.070 6.877 157. jl 1560. 0.8
33 3431.225 6.86% 1. 7 1553 1.0
34 3430.308  6.867 1. A3 1549, 0.6
35 3926 .648 6.860 0. A48 1543. 1.1
38 3424.450 6.85% 0. 75 1521. 4.0
37 3423.169 B6.853 =0. (] 1257. 8.1
14 38 3414.746  6.835 -0. a7 1255. 18.8
39 2406.324 6.81% 137. ——28 1253. 26.3
L. -
"
s ) 4
I
T . _JL. M OOV | W | B | O . Al |
——— : — - I T — T T T
i4 13 iz 11 10 9 8 6 5 4 3 2 1 ppm
[ ! [a—
4.58 8.72 8.58.78 27.02
B8.67 7.35 7.99 17.53
STANDARD CARBON PARAMETERS TNDEX FREQUENCY PPM HEIGHT |
- 1B00-BGE 1 21106.880 168.033 115.0 |
Berecz Gabor 2 18543.891 147.628 98.5 |
2005701719 (SzA) 3 18454.556  146.918 110.3 |
Solvent: DMSO 1 17045.844 135.703 841.4
U:i?p- iSi'I: g / 298.1 K 5 16874.946 134,343 114.2
i 1-da- N [ 16841.743  134.078 85.5
LNOVA-50D 1500 7 16816.352  133.876 54.4
PE:‘%;«?EE%:SES‘QW cec 8 16759.204 133,262 109.5
Pulce 45.0 degrees El 16357.368  130.22% 101.7
200 soc 10 16185.005 128.850 104.6
5 11 15199.165 121.002 127.1 o
- 12 13654.243 108.702 14z2.1
BECOURLE A1, 483 5235551 MH 13 18590, 766 108,157 138.0
ot nous Ty on 15 sotsai aviel e
DT na e Ao lated 15 5028(755 40.03 140.5 OH |
Line broadening 0.5 Hz 17 5007,758 39.86 282.5
ET size 131072 18 4985,762 39.70 333.3
Total time 66 minutes 13 965,766 39.53 282.9 /O
1 20 4944770 59,366 107 g S/
' 21 4923,774 39,195 | a7.s A
| 27 4815.862 39,13 193.7 | (0]
|
N
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STOUDARD. Li, DBSERVE INDEX  FREQUENCY PPM HEIGHT
1703-BGE 1 2736.511 13.679 2.4
Berecz Gabor 2 1567.383 7.835 29.0
04703/ 16( M) 3 1565.552  7.826 26.8
Solvent: DMSO a 1559.143 7.794 a9.4
Temp. 25.0 C s 298.1 K 5 1557 .007 7.783 47.9
Mercury-200 "mp200" 5 1538.381 7.690 786
PULSE SEQUENCE . . a5,
Relax. delay 5.000 sec : e o g
Pulse 31.5 degrees N ‘ em
Acq. time 1.890 sec 3 1457.520 7.286 68.0
Width 3000.0 Hz 10 1373.901 6.868 50.8
ué&ﬁ?‘"“ﬁl""iuu 0567112 HH . e s .
. r4
R oCEsing 12 1336.130  §.729 58.0
ET size 32768 13 1343.994 6.718 76.7
Total time 1 minutes 14 1336.060 6.678 52.6
15 1333.618 6.666 32.9 /
16 1327.515  6.636 3z.7 {
17 1325.073 6.623 24.3 |
1) 18 848.388 4.241 282.9
19 828,247 4.140 2.7
20 §37.207 3.185 323.4
21 617.065 3.084 2.7 //
22 505.066 2.525 13.7
OH 23 503.235 2.515 18, /
24 501.404 2.508 13.6
o 25 0.000 0.000 8.2
cl s< |
| Yo ‘
N 0} |
- IS |
[©)
-
e — — — _ |
. | |
||: ] "
. o __JLJ L Y 4 ]\-._ﬂ_A__J \'\NJ\_JL_-_ L
L | T T T T T T T T T
14 11 10 9 8 7 6 4 3 4 1 ppm
—— B - —
a7 7.19 28.96
1a.52 21.52 23.10
?;’;2:“” 1SC OBSERVE INDEX FREQUENCY PPN HEIGHT H g
1703-BGE 1 8453.857 168.048 109.6 1 H
Berecz Gabor 2 7213.723  143.396 106.4
04/03/16(NN) 3 7205.341 143.229 105.3 I
solvent: DNSO a 6832.730 135.823 108.5 !
Temp. 25.0 C / 298.1 K 5 6748.911 134.156 102.1 | | |
Wercury-200. “mp2o0 6 6725.290 133.687 95.6 |
PULSE SEQUENCE . oo e ? 6722.242 133.626 101.3 | ’I
Pulse 60 0 Negrase 8 6702.811 133.240 71.0
ACq.. Eime 1997 se& 3 6550.795 130.218 74.3
Width 12484.4 Hz 10 6481.073 128.832 58.4 |
OBSERVE” G135, "%0.3043134 iz i e aahr o I
DECOUPLE H1, 200.0576634 MHz i SYii-fal Llerals 87 F | | | :
Power 36 dB 13 5855.101 116.389 68.9 2 | ‘ T
gentinuously on 14 3231.198 64.230 79.4 3 | | i |
- modulate: 1 { 2 |
T Jenoul :2 2060.405 40.957 a1.s ‘ B
Line broadening 1.0 Hz 2099.070. 40538 122.2 [ i
FT size 65536 17 2018.115 40.117 254.2 | )
Total time 8 minutes 18 1997.161 39.700 293.5 | il
19 1976.206 39.283 254.3 | I |
20 1960.585 38.973 98.4 - { | ] [ 1 1]
21 1955.251 38.867 130.2 g | | |
22 1934.297 38.450 43.4 I
(0]
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STANDARD PROTON PARANETERS INDEX FREQUENCY PPH HEIGHT
56570
1605 -BGE 1 3931.152 7.870 27.6
Berecz Gabor 2 3930.542 7 .869 25.6
2005.02.01. (BM) 3 3922.485 7.852 33.1
Solvent: DHSO a 3921.875  7.851 32.2
Temp. 25.0 C / 295.1 K 5 3874.268 7.756 a1.6 OH
INOVA-500 “1500 3 3872.070 7.751 a7.8 fo)
PULSE SEQUENCE 16 7 3850.342  7.708 30.4
: y 3.000 sec
Fra g At ] 3B48.1a5  7.704 25.8
cq. time 5.000 sec L] 3841.819 7.681 25.2
width B000,0 Hz 10 3839.600 7.686 22.2 3
16 repetitions 11 3584, 7. .
OBSERVE  H1, 499.5268281 WHz 12 3516 32: 7 ;:; 1?2 f Cl
DATA PROCESSING . . -3
FT size 131072 13 3300.781 6.608 3.9
Total time 2 minutes 14 3295.776 6,598 an.1 S—N
15 3080.200 6.166 24.3 //\\
16 3075.817  6.156 23.6
17 3014.067 6.094 62.2 O 0
18 3043.091 6.092 60.3
19 3015.259 6.056 64.2
20 3014.282  6.034 58.1
| 21 1684.448 5.372 277.6 16
22 1676.025 3.355 31.7
| 23 1254.639 2.512 6.0
za 1252 .808 2.508 8.1 P
25 1250.977 2.504 5.6
Z6 =-0.000 =-0.000 7.4
|
A4 ,f/ J
! “ i |
LI / 1
U B . / i 1 :
— T T T v T T T = T T
7 6 5 4 2 1 ppm
2.01.98 1.98 0.48
1.67 1.87 2.06 §.73
'sT_.;r:gnun 13C PARAMETERS INDEX  FREQUENCY PPN HEIGHT
1805 -BGE 1 18537.056 147,575 48.53
Berecz Gabo 2 18506.294  147.330 aa.s
2005.02.01. (BN) 3 17634.224  140.387 ai.z
solvent: DMSO a 17562.935  139.820 az.1
pIemE. 25,0 C 7 208.1 K 5 17376.893  138.339 as.0
ser:  1-14-
Tisog Eicons 5 16685.493 132834 a9
PULSE SEQUENCE 7 16595,161 132.11% 55.3
Relax. delay 3.000 sec 8 16204.536 129.006 45.4
Pulss 45.0 Hegrees B 16086.860 128.069 53.5
time 1.300 sec 10 15910.103 126.662 55.6
?éﬁ‘?sﬁit“?".gn?’ 11 13653.755 108.699 58.6
OBSERVE C13, 125.6061563 MHz i 13202.095  105.103 55.1
DECOUPLE M1, 499.5293374 MHz 13 12831.001 102.149 54.5
Power 32 B 14 8478.438  67.505 55.6
continueusly on
Gontinuously on i: :nsl.zxs 40.213 21.1
DATA PROCESSING 030.220 40.046 65.7
Line broadening 1.0 Hz 17 5009.224 39.679 130.8
FT size 131072 18 4988.228 33.712 154.6
Total time 17 minutes 19 4967.232  39.545 130.4
20 4946235 39,377 54.5
21 4925.239  39.210 20.7
22 4672.310 37.197 75.3
OH
O,
(0]
Cl
S—N
A\ |
O O i ‘
|
[ [ 16
| | |
| |
I ‘
|
| | |
| | |
| | I
| |
| |
|
I A b e A Mmm
| T T T T T d T I T T
1410 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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STAUDARD 1N OBSERVE INDEX  FREQUENCY PR HEIGHT
1733-BGE 1 1574450 7.570 19.7
Berecz Gabor 2 1566.013 34.9
04/06/07(NH) 3 1550.623 33.4
Solvent: DHSO a 1548750 59.0
Temp. 25.0 C 7 298.1 K 5 1545857 B0
Mercury=-200 “mpz00% 5 1543658 206
PULSE SEQUENCE 7 1537.426 21.5
Relax. delay 5.000 sec 8 1555227 15.5 OH O
Pulse 31.5 degrees . .
Acq. time 1.893 sec s 1410.590 121.6
wiain 30030 Wz 10 1404.725 63.0
repetitions
OBSERVE H1, 200.0567147 MHz ;; i;:::;z §7.2
DATA PROCESSING -8z bl
FT size 16384 13 1305383 16.3
Total time I minutes 14 1221.070 15.1 - Cl 0
15 1218.504 14.0 r/
15 848,627 177.7 S—|
17 §72.303 2.0
18 671.203 1.3 //\\ \
13 668.271 139.7 O O
20 §65.705 292.5
21 662.039 1.3
22 504.777 8.0
I 23 502.944 18.3
24 501.111 25.8 17
25 498,279 17.2
26 497.079 7.3
27 415.232 8.2
| 28 0.000 4z.4
28 -0.367 -1.0
| (.,_
-
| |
1
| \
' | | ‘
J ey ) —_——
| |
|
A ' I
\‘ | | L
I !
4 Iy | WO SR | ‘T S | |
! . e : e R " R . —
8 7 6 5 4 3 z 1
S | . R [R—
19.63 6.73 26.40 0.27
13.30 6.49 27.18
STANDARD 13C OBSERVE INDEX  FREQUENCY PPM HEIGHT
1733-8GE 1 7220.200 143.525 97.5
Berecz Gabor 2 7205.342  143.229 87.6
04/06,/07(NM) 3 7059.802 140.336 114.7
Solvent: DHSO ] 7014.464 139.435 100.2
Temp. 25.0 C / 298.1 K s 6852.161 136.209 119.5
Hercury-200  "ap200" 6 6678.809 132.763 116.1
Pg:ﬁ;xszggﬁggza 000 cec 7 6651.758 132.225 76.7
Piles 80 0 dagrote 8 6486.788 128.946 90.0
Acq. tima 1.487 sec L] 6471.929  128.650 70.8
Width 12484.4 Hz 10 6372.490 126.674 77.3
o;gggvgaﬂg:;llcgz 3043156 ‘NHz 11 5886.342 117.010 68.0
DECOUPLE H1, 200.0576634 MHz 12 5747860 214.253 583
Power 36 dB.- 13 3418.266 67.949 75.1
\‘c’:ﬁ;nggusly ?“t d 14 3236.151 64.329 60.4
o modulate
3 oEmne By
Line broadening 1.0 Hz # . 2
FT size 65536 17 2039.070 40.533 264.5
Total time 37 minutes 18 2018.115  40.117 527.0
19 1997.161 39.700 619.5
20 1976.206 39.283 524.2
21 1955.251 3$8.867 264.0
22 1933.916 38.443 85.2
23 1905.722 37.882 -5

Noaot

S—N ‘
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Total time 14 minutes

STANDARD PROTON PARAMETERS INDEX  FREQUENCY PPN HETGHT
56553
1806—-BGE 1 3976.929 7.961 45.6
Berecz Gabar 2 3974.854 7.857 5.9
2005/02/02 [SzA) . 3 3738.770 7.485 23.8
Solvent: COC1E a 3736.572 7.480 22.1
Temp. 25.0 C / 288.1 K 5 3730.469  7.468 48.0 Cl
INOVA-500  *1500] & 3798.271 7.454 3.6
PULSE SEQUENCE 7 3715.698 7.438 59.2 0)
Relax. delay 3.000 sec 8 2707.397 7.422 28.1
KEAT%?S,‘,”{,‘SEE"ZZC 3 3625.854 7.259 15.5
Width 8000.0 Hz 10 3469.482  6.346 115.5
uégsﬁﬁﬁ"‘ﬁl“én 5244698 HH: b Sa-uas o.mee e i o
N . z
bl EIL T 12 3025.146  6.056 54.0 Cl
FT size 131072 13 3023.804 6.053 61.0
Total time 2 minutes 11 3004.761 6.015 62.1 S___N
15 003,418 6.013 52.3 / \
| 16 2988.281 5.882 70.1 /\ \
| 17 2643.435 5.292 31.5 (0le]
18 1758.8667 3.521 423.4
13 1614.990 3.233 9.3
20 0,000 0.000 23.8
|
|
|
|
|
N
CHally
| e p L r
|
T V. | LR I U S
= T T T T 7 T
3 7 6 5 4 3 2 1 npm
— [ [ 1 [ [ERE——
0.82 1.00 1.01 1.02 u.1s 0.07
1.00 0.95 2.010.00 .94
RO NDARDACARBONPARAMETERS; INDEX  FREQUENCY PPN HEIGHT
1806-BGE 1 18814.461 143.779 61.2
Berecz Gabor 2 18547.371 147.652 56.3 ( Cl
2005/02/03 (SzA) 3 17774.910 |141.503 59.4 ‘
Solvent: €DC13 a 17104.988 |126.170 §8.8 |
U:::p. isln C /7 298.1 K 5 16774.422 |133.538 67.9 l
o 6 16741.199 [133.114 55.4
NOVA- -
INovA 20D, “1900 | ‘ 7 16602.586 | 132.489 137.7 ‘
"g'ﬁiffggﬁﬁg‘a Wicen | ‘ 8 16643.054 |132.333 153.2 f cl
Pulse 45.0 degrees 9 16479.011 |131.186 67.2
Acg. time 1.300 sec 10 16065.437 [127.894 156.0
gagt?eaggt‘!gig isiz 11 137;5.355 108.512 162.1 S—N
» n ;
OBSERVE C13, 125.6055328 Hz 12 135Hs.4sa 108.972 166.5 //\\ \
DECOUPLE H1, 499.5263647 fiHZ 13 12878.402 |102.531 168.2 [ele)
Pou:: s2 db 14 970l4.597 |77.257 168.8
continuously on % . .
A BoomEam
DATA PROCESSING fo. i 3
Line broadening 1.0 Hz 17 7951.668 63.302 121.4
FT size 13107 18 4896.980 |38.984 122.7 18
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STANDARD 1H UBSERVE

N

Sa080 INDEX  FREQUENCY HETGHT
1734-BGE 1 1595.712 20.
Berecz Gabor 2 1583.878 22.
0d/06/10(NH ) 3 1502 .601 5. cl
Solvent: COC12 1 1500.402 5. o
Temp. 25.0 C ¢ 298.1 K 5 1489170 36.
Mercury-200 “mpZ00" & 1431.970 29,
PULSE SEQUENCE 7 1489.771 35,
Relax. delay 5.000 sec 8 1481.340 iy
Pulse 31.5 degrees
heq time 1.895 sec ke 1452.380 21.7
width 3003.0 Hz 10 1400.356 7 58.8 cl o
16 repetitions [ — 11 1380.887 6 53.9
OBSERVE N1, 200.0557681 MHz 12 1197.242 5 35.4
bl +o i 13 1059.042 5 12 S—N
Total time 1 minutes 14 857.791 4 e 3. //\\ \
15 856.325 4 5. 00
15 852.659 4 134
17 850,083 4,249 10.
18 848.994 4,249 5.
19 847.527 4236 a.
20 708.228 3,540 2. 19
21 706.395 3,531 a.
22 704.562 3/522 237.
23 703,462 31516 10.§
24 701.996 3509 a.
25 700,530 3/502 2.
26 629.780 3/148 7.
27 o.000  0fooo 24.
.’I -
| |
‘ |
{ l
- | e
& | |
; 1
| thatly ) /
. 4 ,J’) ‘ -y A | - A b —
| |
‘ ' i ‘
h I | |
) J_JLL_, f _ I A JL_ I —_— e — ,.J,_
—— T - T : . : —_—— e —— ——
8 7 6 5 3 2 1 ppm
——— e [ ) - — S
7.10 14.50 0.68 21.75 2.88
15.18 7.39 29.48 .03
g;‘o‘gg““ 13C OBSERVE INDEX  FREQUENCY PPM HEIGHT
1734-8GE 1 7315.606 145.417 54.8
Berecz Gabor 2 7213.119 143.37% 54.5
04/06/10(NN) 3 7128.920 141.706 a7.5 Cl
Solvent: CDC13 a 6845.841 136.079 61.0 o]
Temp. 25.0 C / 298.1 K s 6717.066 133.519 71.2
Wercury-200 ‘“mp200" 6 6675.156 132.686 99.7
PgL?E SEEU?OCEZ 000 7 6656.869 132.322 103.2
elax. elay . sec
e L Bl 8 6646.201 132.110 ar.7
Acq. time 1.487 sec 9 6553.618 130.270 63.9 o
Widih 12484.4 Hz 10 5438.559 127.983 87.3 Cl
oSSR IOnE L o 11 5951.269 118.297 88.4
> - z
DECOUPLE H1, 200.0567131 NHz 12 5348989, 118:291 812 S—]
Power 36 dB 13 3905.715 77.636 256.9 //\
ng_}_;m(zgnsly on 14 2873.711 77.000 263.2 o \
-16 _modulated 8 ‘34 pre
DATA PROCESSTNG 1o saem easz  7aie °
Line broadening 1.0 Hz * X N
FT size 65536 17 3232.499  £4.254 80.9
Total time 19 minutes 18 3189.066 63.391 84.9
13 1974.840 39.255 77.8 19
|
2¢ignels 2 signals
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H el IHDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY  PPM HETGHT
1-955'555 1 3954.712 7.917 2z.0 a0 614.380 1.230 48.9
Berecz Gabor 2 2958.003 7.914 21.9 a1 0,000 0.000 7.8
2006.04.20. fIST) 3 3705.6B8 7.418 30.1
Solvent: COC1Z 4 3703.735 7.415 45.5 o)
Temp. 25.0 C s 298.1 K 5 3632.178 7.273 7.5
INOVA-500 "1S00" 6 3431.885 6.870 55.3
PULSE SEQUENCE 7 2394.408  6.795 a8.1
Relax. delay 3.000 sec
P okee G e N N
cg. time 5.000 sec - . .
Width 8000.0 Hz 10 2981.201 5.968 39.9 (o)
16 repetitions 11 2979.858 5.365 25.7
Sg?ﬁ"gﬁocggéﬂé”‘5””” iz 12 2646_118 5.287 13.3 \ I‘
FT size 131072 13 2645.264 5.296 31.6 / |
Total time 2 minutes 14 2464.600 4.934 17.9 o)
15 2065.674 4.13% 14.0
16 2058.472 4.121 43.4 CI /
17 2051.392  4.107 43.8
18 2014.189 4.092 14.4 S—N |
19 1688.110 3.379 148.5 //\\ \ |
20 1253.784 2.510 12.8 O O |
21 1246 .582 2.496 25.3 B T4
22 1239.502 2.481 14.1 / If
23 1143.311 2.283 21.8 |
24 1135.864 2.274 40.7 ‘
25 1128.296 2.259 23.6
26 880.859 1.763 18.9 2oa
27 809.204 1.620 10.3
28 BDZ.002 1.606 13.8
29 794.800 1.591 3.6
30 757.690 1.517 7.2 - ;
- 3r 750,610 1.503 11.9 _ Fo [ |
i £ 742.530 1.486 9.6 [ ! [
| 33 661.621 1.325 6.1 I |
39 B58.081 1.317 23.0 | ]
a5 654.418 1.310 2z.1 | | |
35 651.483 1.304 11.5 | ] i ‘
47 628.662 1.259 50.4 |
jﬂ 622.314 1.246 47.4 I
9 621,582 1,244 95.8
d r
. CHaCly
| . |
| | i
= = A ¥ y
U |
- w S i e M L T
e —_— - - —— —— — s T T
7 B 5 4 3 2 1 ppm
(B ' bt — — et S TR E S |
0.8 0.95 2.00 1.00 2.95 2.08 2.0 4.05
2.00 0.99 9.40 1.96 2.00 1.22 z.01 3.01
STANDARD 13C
§308 T e srsaes T ar 0
1955-BOE
Berscz Gabor 2 18575.691  147.878 49.7
2006.04.20. [BT] 2 18543 .465 147 .621 46.1
solvent: COC13 4 17677.742  140.729 27.6 /\
U;i-:;_x. Sill C_/ 298.1 K 5 17256.308 137 .380 19.4 HN [©)
Lt . 6 16887.215 134.436 8.7
::ng_::ll[ﬂ;:uu ’ 168148.152 134.125 45.9 O
Redax. deiny 2.000 sec 8 16565.437 131.874 81.5
Pulse 6.0 Ueec 3 16479.012 131.186 23.9
c?;inl;ggné'gu:zsu 10 16317.391 129,900 11.0 d
- 11 16111.336 128.2589 80.7
480 repetitions
QBSERVE €13, 125.6055352 MHz 1z 13634.285  108.540 7.9 Cl
DECOUFLE H1, 433.5263647 HHz 1s 13564.461  107.984 14.1
sz?nﬁgusly on 14 12807.137 101.955 74.3 S___N
com
kAl T2 18 moau aed 6wl rion nel N\
DATA PROCESSING
Line broadening 0.5 Hz 17 9640.633 76.747 117.7 O 0
FT size 131072 18 B107.918 64.546 4.8
ISEaiPEing SO iAUtaE 19 7551.277 60.114 8.3
20 6706.062 53.366 6.2 4— DIM 1 ‘
21 6052.254 48.181 80.0 | | ‘
22 4790.047 38.133 35.0 | 20a ‘ |
23 4290.047  34.152 117.4 I
24 3750.008 29.853 87.2 |
25 3629.891 28.897 120.7 1 ‘
26 3376.473  26.879 114.8 |
27 3108.8%4 24.748 126.0 ‘
28 1781.258  14.180 90.6
T T T 1
20 ppm
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STANDARD 1H INDEX FREQUENCY PPN HEIGHT
32t eer 1 3873.169 7.754 16.7 0
Berecz Gabor 2 3871.338 7.750 20.5
2006.05.03.(CzB) 3 3843.384  7.694 7.6
Solvent: DMSO 4 3841.167 7.690 7.2
Temp. 25.0 C 7 298.1 K 5 3834.839 7.677 20.8 HN OH
File: 63254ih 6 3832.764 7.673 23.4
;:‘:::'::;U("é:“ ? 3826.050 7.659 23.5 (0}
8 3817.505 7.642 8.3
Rolax. daley 1000 fec 3 3570.923 7.149 a7
Acq. time 5.000 sec 10 3516.235 7.039 ar.2
‘:gﬂﬁz g‘ﬂggigngz 1 3037.109 6.080 31.8 0 -
OBSERVE. | H1, 499.5268311 Wiz 12 3036.377 6.078 32.6 Cl
DATA PROCESSING 13 3025.757 6.057 31.5
FT size 13107 14 3025.146 6.056 31.1 S—|
Total time 1 minutes 15 2554.688 S5.114 15.5 'S
16 1584.570 8.372 99.7 //\\ \
17 1254.517 2.511 5.4 [oe}
18 1228.882 2.460 5.5
19 1222.412 2.447 12.4
) 20 1216.675 2,436 12.9
21 1210.205 2.423 6.6
22 1198.853 2.400 1.3 20b
23 1097,539 2,197 15.4
24 1090.210 2.182 32.0
25 1082.886 2.168 17.0
26 1033.307 2.081 1.8
27 754.028 1.508 3.6
28 746,338 1.434 12.5
29 738.892 1.479 22.3
30 731.688  1.465 22.6
31 724.243  1.450 13.4
az 716.797 1.435 4.2
¥ a3 645.874 1.283 6.9 r
| 34 640.259 1.282 10.9 r
| as 630.371 1.262 18.3
36 619.751 1.241 1.2
37 0.000 0.000 2.7
|
1 (
= / r ’\\
| f
J S N e W — e
R T o ——r—T — — —— — T —
7 6 5 4 3 2 1 ppm
[ - . [ — [ [N
0.86 055 %) 3.35 2.00 a.05
2.07 .07 0.97 1.94  0.03 a.08
SiANRARD 135G INDEX ~ FREQUENCY PPH HETGHT o)
1958 -BGE 1 21941.841 174.681 120.4
Berecz Gabor 2 18516.059 147.408 100.1
200605 .03.(CzB) 3 18512.158 147.377 82.0 /\/\/\
Solvent: DHSO a 17748.481 141.287 9.2
T:llv‘m. 'E’Eifl‘ (EI?/ 298.1 K 5 17403.755 138.553 21.9 HN O | | OH
;o 1-14-87 6 17074.165 135.929 14.2 |
;Ef;: ::;um;nﬂ 7 16677.680 132.772 68.8 [
B 76.118 131.964 107.6 |
Eﬁ}gﬁ "“‘3{.,2'”"“ e 9 16432.563 130.821 54.9 |
quA time 1.3200 sec 10 15935.005 126.860 98.4 o |
Yég;hrgig:?{‘ﬂok 11 13701.606 108.080 88.9 (5| |
OBSERVE C13, 125.8061572 MHz 1z 13467.739 107.877 19.9 |
DECOUPLE H1, 4335283374 HHz 13 12834.907 102.180 10d.4 o |
Power 32 dB. 14 7787.055 61.883 8.8 S |
grijuaty o, B swls gam VAN i
DATA PROCESSING 15 5049.751 40.201 81.6 fofie)
Line broadening 2.0 Hz 17 5028.755 40.034 246.2
FT size 131072 18 5007.759 388.867 488.3
Total time 93 minutes 13 43985.762 39.700 577.4
20 4965.766 39.533 489.4
21 4944.770 39.366 245.9 20b 11
22 4924.262  39.202 82.8 |
23 4751.411 37.626 53.0 ‘
24 4247 .016 33.811 162.9
25 3701.118 29.465 111.6 I
26 | 3603.452  28.687 1160.4 |
27 3357.368 26.728 |155.6
| 28 3097.114 24.656 |175.1 | ‘
|
|
|
[

1z
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STANDARD 1H INDEX  FREQUENCY PPH HEIGHT
e et 1 3960.571 7.929 22.2 e
Bsrecz Gabor 2 3958.486 7.925 21.6 HN
2005.08.12. (CzB) 3 3717.523 7.442 7.5 O.
Solvent: CDC13 a 3715.454 7.438 6.8 |
Temp. 25.0 C s 298.1 K 5 3708.106 7.425 23.5
INOVA-500  “isoo" 6 3707.153  7.421 23.7 |
FgLﬁE SESUENCEG 000 7 3701.284  7.410 34, | J
elax. delay 3. SEC |
Relax-giolay,2 8 3692.993 7.383 10.9 cl
Acg. time 5.000 sec 9 3629.150 7.265 6.9
Width 8000.0 Hz 10 3431.152 6.B68 47.8 |
R S i TRy u Pttt i 1.8 S—N
DATA PROCESSING. 12 2887.915 5.882 32.8 //\\ \
FT size 131072 18 2986.816 5.979 37.6 Jd 0
Total time 2 minutes 14 2981.445 §.969 40.0 -
15 2980.225 5.866 28.4 — i
15 2406.982 4.819 28.7 !
17 1681.396  3.366 151.2
18 1186.157 2.375 143.2
18 998.047 1.996 3.4 20c
20 928.711 1.858 5.7
21 928.955 1.860 5.7
22 0.000 0.000 a.z
2
s /
f [
|
|
1
|
f
s a |
8 |
| |
|
| /
5 ] 1 | - / ,f’) J/‘
]
J Jtl AL _ . N Ao ]
T LI T T T T T i i
7 ] 5 3 2 1 ppm
e [ E—— J— e Lam—ey
5,18 5.85 13.53 RE
13.24 §.58 6.82 20.28 8.00
STANDARD 153G INDEX  FREQUENCY PPM HEIGHT
1887 =BGE 1 18586.433 147.963 43.6
Berecz Gabor H 18545.906  147.641 51.9
2005.09.12. (Cz8) 3 17672.371 140.687 31.4
Solvent: COCIS 4 17204.109 136.959 32.4 e
UTemD- %Sig g?/ 288.1 K 5 1686Z.B00 134.242 51.1 HN
o AnEnD il .. 6 16810.066 133.822 14.0
::f;: ;:gu“é:"" 7 16568.367 131.898 110.4 O
Relax by 3.000 sac 8 16498.543 131.342 32.1
Pulse 6.0 usec 9 1634%.269 180.106 26.0
cq. time 1.300 sec 10 16123,054 128.353 117.5
‘;‘égl:eiig?g‘vg Hz 11 13629.890 108.505 112.6 cl (6]
0
0BSERV C13, 125.6055328 MHz 12 13595.222 108.228 24.8
DECOUPLE H1, 499.5269647 MHz i3 12811.531 101.990 102.8
Power 32 d 1a 9704.597 77.257 123.8 S—N
continuously on N N .
UALTZ-1s modulatod I seabeas rerar e VAN
DATA PROCESSING - . . o)
Line breadening 0.5 Hz 17 B355.476 B6.516 FEN] O
FT size 131072 18 4799.324  38.207 57.4
Total time 53 minutes 19 4394 599 94,984 118.7

20c
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HEIGHT |
”2 o |
N
HN
o
|
o]
S___
A\ |
| o\o \
20d
I
{1
| 1
e ol
--—-2—-— I__--i- T I_=r||3m
64 19,07
10.59 72
Y
"
HN
o
cl o

AN\

20d

gﬁ';ﬁg“““ 1H INDEX FREQUENCY PPM HELIGHT INDEX FREQUENCY PPM
T405-BGE i 3959.585  7.987 an =2,563  =0.005
Berecz Gabor z 3958.984 7.926 a1 3.418  -0.007
2005.10.24. (CzB) 2 3358.008 7.924
selvent: COC13 4 3715.332  7.438 .1
Temp. 25.0 C / 288.1 K B 3707.031 7.421 1
INOVA-S00  "1500 & 3705.200 7.417 54.2
P:L&]‘-t SEEUE"CEg a0 7 3696.655 7.400 2.8
elax. elay . D sec -
T 8 3630.249 7.267 3.8
Acy. time 5.000 sec g 3442.261 6.891 50.5 |
Width 8000.0 Hz 10 3402.066  6.611 as.7
16 repetitions 11 2987.671 S.981 29.4
DR CEsyadd. 5244668 Wz 12 2886.328 5.978 37.4
FT size 131072 13 2981.567 5.969 38.3
Total time 2 minutes 14 2980.225 5.966 26.8
15 2460.082  4.925 15.0
16 1839.478 3.682 27.2 g
17 1834.961 3.673 a7, f |
18 1830.322 2.664 27.4 |
13 1707.275 3.418 150.3
20 1312.134 2.627 7.3
21 1310.547 2,624 7.2
22 1306.152 2.615 16.7
23 1300.171 2.603 11.1
24 1298.316  2.601 .0
25 1270.874  2.544 9 s
26 1264.771 2.532 3.8 |
27 1258.545 2.519 8.5
28 1352.441  2.507 12.5 ‘
28 1248.413 2.499 8.8
30 1246.704 2.496 7.5 |
31 1243.286 2.489 11.4 |
32 1237.183  2.477 6.7 |
. 33 1230.835 2.464 4.3
f Ed] 1188.232 2.379 20.5 |
35 1183.960 2.370 27.0
36 11749.932 2.362 19.8
37 998.779  1.999 @z
38 3.174 0.005 7.1
| 39 -0.000 =-0.000 214.5
|
I | .
" | J ' i
|
| J ‘
| i I I
B A ! L . B I .
- s — — - - ——
7 B 5 4 3
ENT 3.7s 8.31 16.82
8.32 a.14 4.07 12.a7
ggiggﬂﬁﬂ 13c INDEX FREQUENCY PPM HEIGHT
1905 -BGE 1 18585.457 147.95% 14,1
Berecz Gabor z 18552.742 147,695 39.4
2005.10.24. (CzB) 2 17691.414 140.838 24.1
Solvent: CDC13 4 17262.703 137.425 16.8
UTemn fS,O C o/ 298.1 K H 16928.718 134.766 8.2
ser;  1-14- " [ 16862.312 134.238 38.9
;::;?;:;uzué:w ? 16559.088 131,824 7z.4
Relax. delay 3.000 sec 8 16476.570 131.167 25.3
Pulse 6.0 uiec [ 16305.163  128.803 10.5
Acq. time 1.300 sec 10 16117.1%5 128.306 76.1
‘;;gt:czzg?sig Ez 11 13630.867 108.513 71.4
p n
QBSERVE €13, 125.6055318 MHzZ s 13534675 107,747 4.0
DECOUPLE H1, 499 5269647 Miz 13 12812.886  102.002 0.8
Powsr 32 ug 14 9704.109 77.253 112.9
continuously on . . .
L T o
DATA PROCESSING - - -
Line broadening 0.5 Hz 17 8400.886 65.878 150.9
FT size 131072 18 8086.433 64.375 5.1
Total time 65 minutes 19 7291.511 58.048 76.0
z0 6712.683 53.677 124.5
21 5561.531 44.274 69.4
22 4769.050 37.966 33.0
2% -5.364 -0.043 69.9
| !
I
i
[
|
| |
| |
|
i\ H " Lkt ki
i i ] W g Wi
I — T T T T
140 130 120 1 100 910 80 70 60

50

——T

20

10 ppm
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STANDARD PROTON PARAMETERS TNDEX FREQUENCY PPM HEIGHT
ohhaa 1 3§58.740  7.925 41,1
1807-BGE - : N
Berecz Gabor 2 3956.543  7.921 1.7
2004,02,07. [DA) 3 3680.908 7.369 26.9
Solvent: CDC13 4 3678.711 7.364 26.0
Temp. 25.0 C / 298.1 K 5 3672.607 7.352 46.1
INOVA-500 “1500" 5 3670.410 7.348 6.2
PULSE EEDUENS.E 7 3649.170 7.305 34.9
Pulse 80.0 degreas 8 3640869 7.289 21.2
fcn. time 5;000 sec 3 3627.808 7.263 11.8
16 repetitions 10 3441.772 6.B30 101.7
OBSERVE  H1, 433.5244681 HHZ 11 3370.850 6.748 97.8 —
DATA PROCESSING
LM Aty 12 3002.319  6.010 66.8
Total time 1 minute 13 3000.377 6.008 59.6
14 2473.022 5.952 88,1
15 2471.558 5.943 80.5
16 2023.438  1.051 9.4
17 1798.828 3.601 2.1
18 1719.146 3.502 4.5 i
13 1729.126 3.462 az1.1
20 1657.104  3.317 2.1
21 1131.104  2.264 z0.7
22 1693.750 2.190 18.6 20e
23 997.070 1.996 2.5 —
24 861.328 1.724 3.4
25 853.3%4 1.708 30.7 |
26 849.854 1.701 a8 .7 |
27 847,046 1.696 91.6
28 844.115 1.690 8.1 ‘
29 840.575 1.583 29.5
30 832.886 1.667 3.5 |
31 799,438 1.600 a.a /
32 | 0.000 0.000 25.6 |
| {
| |
| |
| |
— .
T B
I
|
—aA AW N — k._.J,;L_._‘;,,, — e 77,{
———— — : — - 0 — T T
a8 7 6 5 ppm
P S SIS P R S - . 4
0.66 1.03 0.96 1.01 .
0.99 0.77 1.04 1.02 .17
g SSC FARAHETERS INDEX  FREQUENCY PPN HEIGHT
1807-RaE 1 18615.730 148.136 33.3
Berecz Gabor 2 18545.418 147.637 69.8
2004.02.07. (DA) 3 17933.113 142.762 5.4
Solvent: CDC13 a 17051.765 135.746 6.0 N
yTemp. 250 C /2981 K 5 17022.445 135.521 14.4
Ser: - =
H " " 6 16942 .879 134.879 25.8 |
INOVA-500 71500 7 16656.746  132.601 9.3 |
Fg‘é?gxseng:SEa o ] 16478.523 131.183 25.4
Pulse 45.0 degrees 9 16463.875 |131.066 96.3
Acq. time 1.300 sec 10 16106.453 (128.221 149.9 O
Width 32000.0 Hz 1 13898.445 |110.643 3.6 Cl =
1648 repetitions 12 13734.871 |108.341 23.1 |
0BSERVE C13, 125.6055323 Mhz
DECOUPLE H1, 4995269547 HHz 13 12819.832 |102.056 149.0 | S—N
Power 32 dB 14 9700.587 [27.257 167 .6 | /
Contimiously on a 15 9672.371 |77.000 177.4 | /\\ \
- |
DATA PROCESSING 16 9640.632 |76.747 170.3 | O 0
ine broadening 1.0 HZ 17 9545.418 |75.989 1.8
FT size 72 18 676,580 |53.708 300.9 |
Total time 118 minutes 19 4871.199 |39.575 13.6
20 2912.605 |23.187 289.9
21 -4.875 |-0.039 5.7 20e
|
|
|
|
|
|
|
|
|
|
|
P, — S LD NPRPRTSPA | SR SRS S —— s bl ho )
— RN B S R e e e A B B B T = = — T T T T "'r—r'-!.l oo L
140 120 100 80 60 40 20 ppm
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azazs z §
AN N
o)
///\
o
HN S
cl o)
A
o/\o \
21a
"
!
g ‘ L
i
I | Ill L
i1 L i I AR
T T T T T T T T T T T T T T T T
8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 ppm
1 i [RIN] [} [ [} [t mon Lo
g Ee e HoBY B EE EReRE
I = Mt N i B i . e
HN Oj
. (
A
o/\o \
21a
| il
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 ppm

Standard 1H

144404
bge-

8-1768-BGE_1

Berecz Gabor

2025.03.19.

(KP)

F2 - Acquisition Parameters

Date 20250319

Time 13.08 h
INSTRUM

PROBHD

PULFROG

pus]

SOLVENT

NS

Ds

SWH

FIDRES 0.388798 Hz

RO 2.72862976 sec
G 111.4

DW usec
DE ] usec
TE 35.0 K

D1 000 sec
TDO 1

SFO1 &00.0037050 MH=z
NUC1 4

Fl ] usec
PLW1 W

FZ - Processing parameters

&00.000008E MH=z
EM
0.30 H=z

1.00

o)
[

Standard 13C

144404

bge-176B8-176B-BGE_1

Berecz

Gabor
2025.03.19.

(KE)

arameters
144404

12

S63



L

25

30

35

40

45
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6.0

6.5

70

75

6.5

6.0

5.5

5.0

45

4.0

35

a0

ppm

cosy
144404

bge-1768-1768-BGE_1

Berecz Gabor

2025.03.19.

(KP)

2l1a
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HSQC (140Hz) 21a
144404
bge-1768-1T68-BGE_1

| Berecz Gabor -

| 2025.03.19. (KP)

T ll \ ' -

20

50

60

70

‘ n|

80

90

100

110

LI
120

e

8.0 75 7.0 6.5 6.0 55 50 45 40 35 30 25 20 1.5 ppm

HMBC (8Hz, 140Hz) 21a
144404
bge-1768-1768-BGE 1
Berecz Gabor -
| | i 2025.03.19. (KP)
I

60

0

90

100

110

150

180

170

180

8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 30 25 2.0 15 ppm !EER
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Standard 1H

E H § 144419
N 2 - = bgell78-1974-BGE_1
[ [e) Berecz Gabor
| | 2025.03.21. (KP)
Cl L= 0o Time
INSTRUM
/S\—N PROBED
7\ BULEROG
O O \ ;C-L‘-,’ENT
21b
|| st
|| £00.0000100 MHz
| . EM
‘ ||| J 0.30 Hz
||‘ |r FC : 1.00
‘ - I ||
[ Lo i
S N S S J . A L thUL |
T T T T T T T T T T T T T T T T T ("Xj
8.0 7.5 7.0 B.5 6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 05
[N} [N [N ] [ [} Il ] (1] [N ] ppm BRUKER
I - BB B R e
S i = i = - = ==l cileil [
&H ] @@ - @ w mwoo Standard 13C
5 na NES A £ h 28538 144419
3 = " - > g Amew bgel778-1974-BGE_1
E o 0 w33 = MmN Berecz Gabor -
| | | | 2025.03.21. (KP)
HN OH ;;ﬁ;ant 5‘5:5:{.:::}§
Cl (0]
A
O 0O \
21b
¥ "
T T T T T T T T T T T T T T T
140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm
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| cosy 21b
144419
bgel778-1974-BGE_1
Berecz Gabor -
| ' 2025.03.21. (KP)

80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 ppm !%-

HSQC (140Hz) 21b
144419
bgel778-1974-BGE_1
i Berecz Gabor
|

2025.03.21. (KP)
.y | A MJ e

.t ..
1 W] 30

50

60

70

80

90

100

110

a0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 ppm
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(8Hz, 140Hz) 21b

g 1974-BGE_1
Berecz Gabor
2025.03.21. (KP)

170
* = 180
)
25 20 15 ppm B '\-
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. THDEX  FREQUENCY PPM HEIGHT |
1795-B0F 1 3970.581 7.848 22.0 -
Berecz Gab 2 2968.384 7.944 22.4 |
200432 087 (BT) 3 3721.924 7.451 11.5 HN 0
a 3719.727 7.447
Pulse Sequence: sZpul 5 3713.745 7.435 ;?7:
Soayent: 50813 2981 K 6 3711.548 7.430 21.7
INOVA-500 mispos 7 3694.824 7.397 27.4
8 3686.523 7.380 1.8
Relax. delay 3.000 sec 9 4628.418 7.264 12.6 cl O
Pulse 90.0 degrees 10 3458.130 6.923 0.9
ngintéggusuﬂgg sec 1 3454.712  6.916 52.3 -
16 repeditions 12 3422.607 6.852 as5.9 [ S—N
OBSERVE  H1, 493.5244685 MHz 13 2364.380 4.733 27.2 //\\
DATA PROCESSING 14 2121.582 4.247 z.0
FT size 131072 15 2115.723 4.285 183.1 O 0
Total time 2 min, B sec N 2108 701 4 224 2o
17 2095.703 4.195 1.0
18 1733.765 3.471 0.9
19 1664.185 3.332 185.9
20 1644.287 3.292 0.9 - 21C
21 1592.163 3.187 0.9 — '
22 1171.021 2.344 156.3
23 1151.001 2.304 0.8
24 1000.610 2.003 3.1
25 368.750 1.939 1.3
26 0.000 ©0.000 24.5 |
!
i - r /
r | /
r 1 i f
[
1 |
| /
|
| | [
| !
. - _/J P
|
[ , !
J ) — A ) A PR VR ¥
_— ! — —— : T T et e
8 7 6 5 3 2 1 ppm
— [u—— [R—— R . - R —
4.53 5.92 5.86 23.50 17.87
] 5.13 5.99 17.54 8.02
STANDARD CARBON PARAMETERS INDEX FREQUENCY PPM HEIGHT |
HH - 1 18050.532  143.708 54.7 -
Berece Gab 2 17337.798 143,288 sz | HN
Zoua 12,08, (51) 2 17677.874  140.742 az.s5 || O
4 17166.208 136.684 46.2
Fulse Sequence: sipul 5 16856.684 134.203 58.2
Solvent: CDC13 6 16582.270 132.019 30.1 |
vaery 1oio-g,f C-t R 7 16573.481 131.948 128.4
Tova-s00 =5 oo 8 16489.4397 131,280 a9 | o
3 16452.388 130,985 53.5 | C
Relax. delay 3.000 sec 10 16134.028 126,450 127.7 |
Fulsstas Dlngazses 11 14808.833 117.900 60.0 S—N
5 gec 12 14685.766 116.920 136.8 |
yigin 32900.0 1z 5 Heem e e | A\ \
OBSERVE €13, 125.5“55311 MHz 14 9671.626 77.000 281.6 O O
DECOUPLE K1, 4995203647 Hiiz 15 9633.888 76.747 276.2
awer | |
cont!nuuu Ty on 16 8458.735 67.344 31.7 I
ALTZ 16 nodulatad 17 3078.364 64.315 134.6 ||
DATA PROGERST 18 8072.017 64.265 1351 ||
Line hroﬂdﬁmno 1.0 0z 19 4867.427 38.752 91.2 | 21c
FT s1ze 131072 20 4385.005 34.811 145.8 ||

Tetal time 4 hr, 44 mln. 11 sec
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77—

—r
140 130 120

SE?Q?““ H INDEX FREQUENCY PPH HETGHT
1904-R0E 1 3964.966  7.837 21.1
Berecz Gabor z 3962.891 7.933 20.8
2005/10/19 (SzA) 3 §714.844  7.437 8.0
Solvent: CDC13 4 3712.769 7.433 7.1
Temp. 75,0 C ; 298.1 K 5 3706.543 7.420 23.8
INOVA-500 "{500" ] 3704.468 7.418 24.5
PULSE SEQUENCE 7 3698.486 7.404 26,0 |
Relax. delay 3.000 sec M 3650 186 7.387 5.2
flee 0o e cuc s sesiless zar 102
wWidth BDE_IU._I] Hz 10 3465.9%4? 6.938 £3.3
16 repetitions 11 3419.556 6.B46 42.3 |
R orhafuq ) 5244648 MHz 12 2423.462  4.852 14.9
ET size 151072 13 2110.474  4.225 1a7.1
Total time  minutes 14 1835.205 3.674 22.9 |
15 1830.566 3.665 32.1 } -
16 1825.928 3.655 23.6 if
17 1694.824 3.393 159.7
18 1294.800 2,592 10.5
1% 1292.963 2.588 10.9
20 1289.063 2.581 7.1
21 1286.987 2.576 7.3
22 1245.239 2.493 7.6
23 1239.014  2.480 15.7
24 1233.032 2.468 15.0
25 1226.807 2.456 7.7
26 1179.199  2.361 16.7
27 1174.927 2.352 2z2.2
28 1170.654 2.344 5.8
28 987 681 1.897 11.4
30 0.000 0.000 71.2
|
|
|
1
|
' r
|
( |
|
(
— | _-r[
1 ‘ |
I S B S ) N
T T : r——T—
8 7 5
s M e [a— [
3.24 3.59 3.79
7.65 3.87 15.30
STANDARD 13C INDEX  FREQUENCY PPM HETGHT
1804-BGE 1 18043.953 143.645 55.8
Berecz Gabor 2 18004.890 143.334 68.0
2005,/10/19 (SzA) 3 17705.086 140,947 37.8
Solvent: COC13 4 17232.430 137.184 28.6
u::?p. gsig gT/ 298.1 K 5 16847.664 134.1%1 54.9
3 1-14- . [ 16714.851 133.064 18.9
INOVA-500 iS00 7 16558.113 131.816 97.9
s wmiew om0
Puloe 6.0 unoc 9 16397.469 130.537 18.8
Acq. time 1.300 sec 10 16116.219 128.298 98.5
Yé;“?fﬂ?ﬁ.‘g ‘:Z 11 14721.687 117.197 23.0
OBSERVE. €13, 125.5055347 MHz 12 14691.414  116.356 90.7
DECOUPLE M1, 439.5263647 MHz 13 (““3-‘52 94.708 6.2)
S R el
WALTZ-18 modulated 15 864D, 100 76,743 136.6 |
DATA PROCESSING
Line broadening 0.5 Hz 17 8397.469  66.851 180.8
FT size 131072 18 £159.676  64.958 10.1 |
Total time 48 minutes 19 8075.203 64.285 B4.7 |
20 B8064.461 64.200 84.6
21 7290,047 58.03%5 90.5 |
2 6736.824  53.531 150.5
23 5548.836 44.173 8z2.8 |
za 4824.715  28.408 5.9
25 (-7.317 -0.058 20.8) !

—

N

f 21d

2 1 ppm

| HN

S—N
AN

21d

30 20 10 ppm
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STANDARD 1H

60177

1805=BGE

Berecz Gabor

Z005/10,/21 (SzA)
Solvent: CDC13

Temp. 25.0 C / 298.1 K
INOVA-500 ™isoD™
PULSE SEQUENCE

Relax. delay 3.000 sec
Pulse 6.4 usec

Acg. time 5.000 sec
Width 8000.0 Hz

16 repetitions
OBSERVE H1, 499.5244651 WHz
DATA PROCESSING

FT size 131072

Total time Z minutes

[— [— [E——
3.08 3.34
7.08 3.53

STANDARD 13C
60177

1305-BGE

Berecz Gabor
2005/10/21 (SzA}

Solvent: CDC13

25.0 € s 288.1 K
1-14-87

INOVA-500 ™is0Q"

PULSE SEQUENCE

Relax. delay 3.000 sec

Pulse 6.0 usec

Acg. time 1.300 sec

Width 32000.0 Hz

528 repetitions

OBSERVE Cl3, 125.6055337 MHz
DECOUPLE Hl, 488.5269647 MHz
Power 32 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 37 minutes

e e e -

T
140 130

120

INDEX

FREQUENCY PPM HEIGHT
3963.501 7,835 20.5 (o)
2962.768  7.833 25.6
3710.693 7.428 66.4 |
3632.080 7.271 10.7
3459.229 6.925 55.0
423,950 6.854 a7.2 | N
2459.106 4.923 22.6
2111.938 4.228 162.0
1834.229  3.672 28.4
1829.590 3.663 44.5
1825.073 3.654 27.7 Ve
1676.147 3.355 159.0 /
1291.748 2.586 7.3 /
1288.818 2,580 8.7 f
1285.278 2.573 14.9 ! HN
1282.949 2.567 15.3 | o)
1278.687 2.560 9.0 |
1276.001 2,554 8.1 |
1208.252 2.419 24.1
1203.735 2.410 33.6
1196.655 2.396 42.7 |
1189.687 2.382 21.5 ‘ Cl
998.657 1.593 5.7
852.051 1.706 8.6 ‘ S—N
848.389 1.698 4.9 (
845.337 1.692 12.2 //\\ \
BA1.675 1.685 12.2 B OO0
B38.623 1.679 8.5 I -~ |
B34.839 1.671 8.3 /
=0.000 =0.000 14.4
|
i 21e
|-
|
| -
| _.’ r©
| |
| |
|
S - - Ty |
5 4 3 2 1 ppm
J— [ O — JH— -
2.48 14.36 7.41 0.77 0.28
14.15 10.57 24.55
FREQUENCY PP HETGHT
18031.746 143.547 42.5 (e}
18006.844 143.348 a8.4
17671.883 140.683 30.6
17265.633 137.44% 20.8
16832.527 134.001 39.7
16722 .664 133.126 11.5
16564.949  131.671 67.2 N
16451.179  130.965 26.7
16334.480 130.036 13.7
16124.519 128.364 71.9
11687.996 116.928 74.1
9704.109 77.253 114.8
9672.371  77.000 121.1
9640.144 76,743 114.6
B401.863 66.886 146.8 HN
B077.156 64.301 69.0 (0]
BOBS.437 64,207 63,8
7198.738 57,308 68.1 |
6750.496 53.739 140.6 |
5891.609 46.902 56.9 |
4822.761 38.393 34.1 i
3312.986  26.374 66.6 | Cl

S—N
AN

21e
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STANDARD 1H
e
1962-BGE
Berscz Gabor
2006 .05.26. (8T)
Solvent: CDC12
Temp. 25.0 C / 298.1 K
INOVA-500 “isbo"
PULSE SEQUENCE
elax. delay 3.000 sec
-—Pulse 6.4 usec
Acg. time 5.000 sec
width B000.0 Hz
16 repetitions
DBSERVE H1, 433.5244573 MHz
DATA PROCESSING
FT size 131072
Total time 2 minutes

I
= — —

—_ —
8 7
— — [R—
0.88 1.97
1.99

STANDARD 13C
63626
1562-BGE
Berecz Gahor
2006 05.26. (BT)
Solvent: COC13
Temp. 25.0 © / 298.1 K

. 'L M

User:

1-14

THOVA-500

500"

PULSE SEQUENCE

Relax. delay 3.000 sec

Pulse 6.0 usec

Acq. time 1.300 sec

width 32000.0 Hz

144 repetitions
OBSERVE Cl3, 125.6055406 MHZ
DECOUPLE  H1, 499.5269647 MHZ
Power B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 HZ

FT size 131072

Total time 10 minutes

FREQUENCY
2961.428
2959 .473
3715.257
a711.182
2704.956
3702.881
AR5 &N
36B7.500
3638.404
3453.369
3415.527
2429.077
2109.009
1842 .896
1838.37%
1833 .862
1669.189
1247 .681
1243.896
1184.702
1152.100
1145. 142
1138.550

966.919
752.686
749.268

0.000

TR SR | RS

FREQUENCY
18032, 700
17969266
17675.769
17216.605
16650.575
16646.004
16561 .53%
1460846
16412.117
16112 .801
14759.285
14682 .137
9704.110
9672.371
9640.145
B335 .028
8182.137
B067.391
BOSE.114
7367.684
6732.895
6016.121
4851.082
3497.078
3037 .606

PPM HEIGHT
7.930 e7.2
7.926 29.5
7.43a 8.9
7.429 9.0
7 21.5
7 26.8
7 a5
11.8
4.7
54.5
49.6
26.0
150.%
40.1
61.8
43.1
151.2
18.2
17.9
39.0
12.7
26.5
1z2.4
3.6
35.2
1.500 8.2
0.000 5.2
1
3\
.
0.9%
PPM HEIGHT
142,563 a1.
143.209 2.
190.714 z1.
137.060 20.
133.985 a2,
132.516 10.
131.843 64,
131.043 25.
130.654 12.
128.271 58.
117 .496 16.
116.882 BL.
77.253 68.5
#7.000 71.8
76.743 68.8
66.831 148.7
6%.137 6.9
64.223 54.1
64.148 53.%
58.653 BE.7
53,607 160.7
47.833 59.9
38.619 37.3
27.840 72.1
24.182 82.6

R

= e e

——
140 130

S72



?;SNUARD PROTON PARAMETERS INDEX FREQUENCY PPM HEIGHT
ree ear 1 3963.013 7.934 a1.5
Berecz Gabor 2 3960.937 7.929 3.5
2004.06.10. (DA) 3 3676.345  7.364 27.0 N
. 4 3676.147  7.358 25.4 O
P:'?E s:"":;;:; szpul 5 3670.040 7.347 6.3
O lvent:
o ToE COE1S i1k ] 3667.847 7.343 4.9
INOVAS500  "i500% 7 646.240 7,299 71.%
8 3637.929 7.283 43.8
Pulse 90.0 degress ] 3627808 7.263 23.8 o
. time 5.000 sec 10 3980.469  6.958 104.9 Cl
Y1dth 8000.0 Wz i1 3393,799 6.794 127.5
repetitions
OBSERVE K1, 199.5214692 MHz 12 2121.094 4248 15.3 S—|
DATA PROCESSING 13 2115.356  4.235 95.6 | / .
FT size 131072 | 14 2113.037 4.230 125.8 e / /\\ \
Total time 1 min, 20 sec 15 2111.694  4.277 114.6 it | O 0
16 2109.741 4,223 BB.7 [ |
17 2103.516 4.211 17.0 i |
18 2097.524  4.139 14.0
19 2011.719  a.027 57.6
20 1730.835 3.465 238.7 219
21 1129.028 2.260 24.8
22 1126.709 2.258 24.5
28 1120.117  2.242 33.a
21 1086.792 2.176 33.1 —
25 1080.444 2.1863 24.3
26 1077.881 2.158 24,1
27 847.412  1.696 3.6
28 843.750 1.689 64.5
28 240,542 1.683 125.3
30 838.135 1.678 61.3
I 31 834.595 1.671 36.5
az -0.000 -0.000 37.3 L
[
= 1
- « | |
‘\
) I ( Il
|
S L
. J L S B O N L L .
- — e —
8 7 6 5 a 3 2 1
S N S I - . . A — s
2.91 .37 1.43 5.02 3.73 2100
4.24 3.53 19.33 9.88 0.46
STOMOARD 13C PARAMETERS INOEX  FREQUENCY PPN HETGHT
1735-BGE 1 18067 .622 143.844 38.6
Beracz Gabor 2 18016.352 143.436 42.3
2004.06.10. (DA) 3 17872.895 143,090 8.7
4 17055.415  135.786 12.0
Pul ce:
: ':e s:qu:;;a s2pul H 16931.392 134.798 33.9
o ivent
TomntnE: O08Y% est ke 6 16911.372  134.639 33.1
user: 1-14-87 7 16670.649  132.722 25.4
INOVA-500  "i500" 8 16456.782 131,020 94.7
9 16409.907 130.646 33.1
Relax. delay 1.200 sec 10 16115.403 126.326 100.8
F'“"Et'?f'é“ ﬂ;gaﬂzs 11 14983.892 119,373 55.1
L tim ec :
Wigth 32600 8 Mz 12 14854.243 118,261 50.4
1500 repetitions 13 9703.852 77.257 110.9 .
OBSERVE C13, 125.6055311 MHz 11 9671.626 77.000 114.1
DECOUPLE H1, 493.5269647 MWHz 15 9639.888 76.747 114.3
ig::{“ﬂgu;‘ﬁ, on 16 9500.727  75.639 13.3
WALTZ=16 modulated 17 BO78.364 £4.315 98.9
DATA PROCESSING 18 8059.808 64168 98.2
ine broadening 0.5 Hz 8
e Size 23iana 19 §741.538 53.675 200.0
Total time z hr, 51 min, 18 sec 20 5014.888 39.926 26.9
21 2912.349  23.186 190.3
2z =4.644 =0.037 6.6 1
[
N
(0]
‘ Cl O O O
/S\—N\
I 00
_ g |

LA e B T

110
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STANDARD PROTON PARAMETERS INDEX FREQUENCY PPN HE LGHT
56102
1788-BcE 3 3893.555 7.794 28.8
Berecz Gabor 2 3885.010 7.777 a1.z
2004.12.15. (BT) 3 3860.840 7.729 a4.0
solvent: DMSO 4 3858.571 7.724 4.4 NH, o
Temp. 25.0 C s 298.1 K 5 3845.337 7.698 36.9
TNOVA-S00¢  ™i500% 6 3843.018 7.693 28.8
PULSE SEQUENCE 7 3836.792  7.681 26.5
Relax . delay 3.000 sec B 3834.59%  7.676 Ee.d
Req:timg s 000 sac 3 3523.560 7.054 81.1
Width 8000.0 Hz 10 3506.348 7.019 111.3 o
oégzr:ﬁ?“'ﬂt’"iss 5268343 MH b 2752.500 5.470 2.2 c
i z
She A Fhaccasdne 12 2118.525 4.231 206.4
FT size 131072 13 1658.691 3.521 306.7 S—
Total time 2 minutes 14 1282.471 2.567 a6 | - //\\
15 1251.465 2.508 10.4 [
16 1249.634 2.502 13.9 oo
17 1247 803 2.498 9.3
18 -0.000 =0.000 5.9
= 21h
r f
| \
|
|
|
|
i I
)
—~
| | |
{l | I
U | S —
. T 71— —T T —r T T T T
7 & 5 4 3 2 1 ppm
e f— - — -
2.B1AIB5 6.60 22.18
EETH 12.78 26.83 12.88
STANDARD CARBON PARAMETERS THDEX  FREQUENCY PPM WETGHT
1798-BGE 1 18014.106 143.412 72.2 NH
Berecz Gahor 2 17950.141 142.902 61.6 5
2004.12.15. (BT) 3 17682.328  140.850 64.2 O
solvent: DMSO 4 17662.056 140.609 61.4
Temp. 25.0 C / 298.1 K 5 17236.763 137.223 66.7
User: 1-14-87 5
B 6 16614.692 132.271 61.2
INO:A-SOO “is0ot 7 16584.673 132.111 83.5
PULSE SEQUENCE 5
Relax. delay 3.000 sec H e e 5 Cl (0]
Pulse 45.0 degrees - - -
Acg. time 1.300 sec 10 15918.8%1 126.732 B86.5
vidin 32000.0 iz 11 14640.571 116.555 89.6 /S—N
P e s 12 14449653  115.035 84.0 \
OBSERVE  C13, 125.6061602 MHz N : :
DECOUPLE  H1, 499.5293374 HHZ 13 8079.536 64.322 70.9 O/\\
Power 32 dB 14 8066.841 64.221 72.3
continuously on 15 6679.145 53.173 85.8
D"ﬁ.k-rgiégﬁgg:ﬁh“’" 16 5048.751 40.201 4.2
Line broadening 1.0 Hz 17 5028.755 40.034 140.4
FT size 131072 18 5007.759 39.867 281.8 21h
Total time 18 minutes 19 4986.763 39.700 333.7
20 4965.766 38,533 282.3
21 4944.770 39.366 142.9 |
22 4928.774 38,189 5.7 |
23 4721.626 37.589 106.1 |
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STANDARD 1M
R 0
2264-BGE . . .

Beracz Gabor 2 3956884 7,821 18.5
2008.05.15. (BB) 3 3714.475 7.438 8.2
Solvent: COCI3 a 3712.451 7.432 7.2 e
Temp. 30.0 €/ 303.1 K s 3706.236  7.420 23.9 HN N
INOVA-500 "1500 5 3705.137  7.417 10.0 )
puLse sequewce 7 370,222 7.415 28.2
Pulte 900 %’egre“ Fec ] 3697.630 7.402 28.5
Acqg. time 5.000 sec 8 3668.208 7.385 8.7
Width 11998.4 Hz 1 3636.653  7.280 7.1
16 repetitions 11 3453.012 6.813 8.2
e Beecrsaine T 12 3412.732  6.832 3.9 cl O
FT size 131072 13 2422914 4.850 23.5
Total time 1 minutes 14 2111.100 4.226 130.2
15 2104.692 4.213 3.7 .
15 1673.134 3.349 155.3
17 1430.587 2.984 127.9
18 1461.658 2826 110.4
19 1240.661 2.484 3.3
20 1239378 2.481 8.8
21 1232.971 2.468 19.4
22 1226.378  2.455 10.3 .
23 1145.817 2.284 16.7 | 21i
24 1138.495 2.278 25.7 |
25 1130.802 2.264 15.4 I el -
26 995.861 1.994 3.0 |
27 931.960 1.866 2.8 |
28 808.920 1.818 8.3
29 801.596 1.605 11.3
30 794.272  1.580 7.7
ER 748.998 1.488 6.6
EH 741,905 1,485 10.3 .
33 734,848  1.471 7.8 o (7
a4 650.428 1.322 23.4 | f
35 656.766 1.315 27.8 [
[ 36 653.105 1.307 19.9 | | |
37 -0.000 -0.000 10.2 | |
‘ :
7
| - [
|
|
| » |
| L |
B B e S — T T T T T T
8 6 L 3 2 1 ppm
[— [E— . - [
2.21 2.65 2.2 9.14 5.6 6.3 4.05  6.39
6.12 a. 12.58 .11 6.33 0.6  6.59 12.a7

SaangnAD 13c INDEX  FREQUENCY PPN o

2264-BGE 1 21721.667 172.922 83.7

Berecz Gabor z 18037.605 143.584 50.1

2009.05.15. (88) 3 17997.078  143.271 49.6 /

Solvent: COC13 1 17693.367 140.854 33z HN N

Temp. 30.0 € v 303.1 K 5 17234.383 137.200 31.8 (6]

User: 1-14-87 5 16832.504 134,008 57.7

INOVA-300 *IS00" 7 16677.254 132,765 18.2 |

PULSE SEQUENCE - |

Relax. E!lny 3.000 sec 8 16564.461 181,867 116.6 |1

Pulse 90.0 degrees ] 16465.340 131.078 34.3

Acq. time 1.300 sec 10 16418.855 130,708 28.2

gé?‘?giig?ﬁign’f 11 16112.601 128.271 ns.a Cl (]

OBSERVE C13, 125.5055352 MMz 12 14760.750  117.508 3.1

DECOUPLE H1, 439.5263647 MHZ 13 14693.855  115.975 108.1 S—

Povar 31 db 14 3704.108 77.253 62.1 //\
cont inuous
Continuously on e 15 3672.371 ?7.000 66.3 \ \ |
DATA FROCESSING 16 9640.144 76.743 64.3 O 0 |
Line broadening 0.5 Hz 17 8196.297 65.249 15.4 |
FT size 131072 18 B072.273 64.262 96.4
Total time 25 minutes 19 BO63.984 64.192 101.4

20 | 6036.628 48.057 111.6 .

21 4852.058 38.528 67.5 21i

2z 4667.976 37.161 61.4 |

23 | a427.254 s5.245 67.7 |

24 | a62.117| 53.134 156.0

25 3749.031 29.845 124.8 |

26 3671.394 29,227 164.%2

27 3396.492 27.089 154.0

28 3132.33% 24.336 152.3
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STRNDARD 1 TNDEX FREQUENCY PPH HEIGHT
1946-BGE 1 3958.618 7.925 20.9
Berecz Gabor 2 370z.148 7.411 3.5
2006.03.22. (CzB) 3 3701.172 7.408 48.4
Solvent: COC13 4 3632.824 7.272 4.1
Temp. 25.0 C / 288.1 K 5 3465.94%  §.938 39.4
THOVA-S0D 15007 5 3419.556  §.846 38.6
PULSE SEQUENCE 7 2425.903  4.856 16.1
Relax. delay 1.000 sec 8 2107.300 4.218 120.3
:2;?‘,_?,,“: ;slafm sec 9 1698.364 3.400 122.4
Width 8000.0 Hz 10 1304.321 2.B11 6.4
16 _repetitions 11 1298.828 2.600 16.6
Y hocEastng " 5244847 Hi= 12 1296.387 2.585 21.5
FT size 131072 13 1292.480 2.587 18.6
Total time 1 minutes 14 1290.405 2.583 23.4 |
15 1286.987 2.576 19.3 / | p
16 1281.616 2.556 6.7 | | !
17 1278.076 2.558 3.2 | | f
18 1210.205 2.423 15.1 |
19 1203.857 2.410 34.5 |
20 995.605 1.333 9.4 !
21 868.333 1.734 18.5 | |
22 861.938 1.726 37.8 |
23 -0.000 -0.000 3.8
Is |
| |
N
|
|
|
i
r HN
/
f 0]
|
| |
Cl o
S— r e
[ |
) [ A\ [ 1/
| (026 i / |
| | I
| ! |
|
. i
A 21j _ Y A s H
| | I
il | | 1 | 1
| I I S | S— Ub | A 1
—— - — — T — T
8 7 B 5 a 2 1 ppm
— ot e — — e i
2.54 3.45 3.88 11.32 15.88  0.50
7.57 3.88 15.37 15.78 4.15 15.30
2;‘;&?*‘““ 13¢ INDEX FREQUENCY ~ PPM HEIGHT
1946 -BGE 1 18037.117 143,580 35.5
Berecz Gabor 2 18001.961 143.310 38.0
2006.03.22. (Cz8) 3 17729.012 141.137 20.6
Solvent: CDC13 4 17245.613 137.289 17.6
uTemp_ 25.0 Cﬁ/ 298.1 K 5 16837.8%8 134.043 36.3
ser: 1-14- 3 16747 566 133.324 11.7
THOVA-S00 - "i500" 7 16555.672 131.797 9.0
P SN e 000 sec 8 16441.902  130.881 22.3
Pulce 6.0 uiec T 9 16416.023 130.685 12.3
Acg. time 1.300 sec 10 16096.199 128.139 60.2
g{;:th 325?2{0 Hz 11 14735.848 117.309 15.7
repetitions
OBSERVE 013, 125.5055357 HHZ 12 14700205 117,026 58.0
DECOUPLE  H1, 435.5263647 MHz 13 §704.598  77.257 65.0
Power 32 dB 14 9672.371  77.000 §6.3
continuously on 15 9640.632  76.747 65.2
T e ated 16 8180.184  65.121 6.6
Line broadening 0.5 Hz 17 B072.762 64.266 55.7
FT size 131072 18 8062.508 64.184 52.0
Total time 51 minutes 13 6979.500 55.563 59.8
20 6792.976 54.078 144.3
21 5869.657 4G.727 57.0
22 4813.484 38.318 31,7
23 2937.996 23.389 143.5
N
HN
(0]
!
|
cl O O o |
| [
| S—N
i ANEA
| ‘ 0o :
| I
} | ‘
| | A
: L 21j
1 ‘ 1
| ‘ |
|
|
Ll
|
Ll L
—— : ] - — - : : . . | ——
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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b L INDEX ~ FREQUENCY PPM HEIGHT
1945 - BGE 1 3962.156 7.932 19.6
Berecz Gabor 2 3960.937 7.828% 25.3
2006.05.21. (BT) 3 3702.637 7.412 6.3
Solvent: COC13 4 3701.2%4 7.410 66.9 | | N
emp. 25.0 C / 298.1 K 5 3630.737 7.268 8.1 |
i 6 3467.896 6.942 80.8 |
F:L:‘I-E stguincia - 7 3416.504 6.840 52.7 |
elax. e lay - 5ecC
Polce 64 nase 8 2428.223 1.861 8.0
Acq. time 5.000 sec 9 2424.438 4.853 8.1
Width &000.0 Hz 10 2108.032 4.220 177.2
négﬂ;sgel\:{onﬁas 5244668 HHZ 11 1705.811  3.415 177.7
DATA PROCESSING 12 1290.527 2.584 12.1
FT size 131072 12 1285.522 2.573 12.5 |
Total time 2 minutes 14 1211.914 2.426 22.1
15 1205.811 2.414 33.9
16 1199.829 2.402 15.4
17 1185.813 2.374 5.1 |~
18 1180.420 2.363 4.9
18 1141.602 2.285 16.8
20 996.338 1.995 2.5
21 772.339  1.546 7.4
22 766.602 1.535 21.5
23 760.986 1.523 32.5
24 755.493 1.512 26.3
25 750.000 1.501 9.4
26 704.956 1.411 9.0
27 700.073 1.401 9.8 r 21k
28 -0.000 -0.000 9.0
1 .
| [ f
| |
| I | | |
|
| |
| =
r |
— | |
|
(
|
|
[ |
| ( I
= _J )| ) =
| l |
S R _iJ._ - J |
- e — — T
8 7 6 4
o L [ s [R—
0.84 0.5 1.00
1.99 0.98 3.99
?;???“RD 13¢ INDEX FREQUENCY PPH HE TGHT
1945 -BGE 1 18036.140 143.582 51.7
Berecz Gabhor 2 18008.797 143.365 50.9
2006.05.21. (BT) 3 17729.012  141.137 27.0
Solvent: COCI3 a 17257.332  137.383 22.6
UTemp. %512 g.?/ 298.1 K 5 16836.922 131.036 a7.1 |
ser: 1-14- " 6 16774.422 133.538 14.1
;:‘:;: ;:SUEN;:W 7 16550.789 131.758 71.5 !
Relax. delay 3.000 sec 8 16440.437 130.879 29.2 |
Pulse 6.0 utec 9 16390.633 130,483 16.1 HN
Acn. time 1.300 sec 10 16103.523  128.197 77.6
\;;:tgaﬂ’ﬂgl‘!;g :z 11 14713.387 117.131 20.4 |
p n
OBSERVE C13, 125.6055342 MHzZ 1z 14707.039 117.080 76.1 |
DECOUPLE H1, 499.5269647 MHz 13 a70a.587  F7.257 91.1
Power 32 dB 14 9672.371 77.000 93.5
;:[‘;énl}l;ﬂli;gu?gtgd 15 9640.633 ?6.747 82.7
~16 _m
DATA PROCESSING 16 8145.515 64.845 7.9 Cl (0]
Line broadening 0.5 Hz 17 B074.715 §4.281 62.5 |
FT size 131072 18 BOB3.484 64.192 66.5
Total time 18 minutes 19 7328.621 58,342 74.4 S-
20 §870.513 54.696 136.1 //\\ \
z1 5634.773 44.857 7z.0 OO0
22 4825.203 36.413 39.9
23 3259.773 25.950 170.3 |
24 3058.080 24.353 86.7 |
|

—

ppm
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sggggnﬁo iH INDEX FREQUENCY PPM
1947-BGE 1 3957.764 7.923
Berecz Gabor 2 3712.768  7.433
Z006.03.23. (CZB) El 3704.224 7.415
Solvent: CDCI3 4 3695.190 7.397
Temp. 25.0 C s 288.1 K S 3694.092  7.39%
THOVA-500 “is00" ' 3632.812 7.273
PULSE SEQUENCE 7 3468,384 £.943
Relax. delay 1.000 sec M 3420.410 6 .B47
Put}fet?lﬁe 57000 sec 9 2434.570 4.879
Width 8000 Hz 10 2106.079 4.216
16 I“e‘getiﬁ{ n:“ 5244637 MH 11 1703.003 3.409
. z
DATA PROCESSTHG 1z 1285.034 2.573
FT size 131077 13 1279.297 2.561
Total time 1 minutes 14 1273.560 2.550
15 1206.787 2.416
16 1199.707 2.402
17 1193.848 2.390
18 1188.477 2.379
19 1181.152 2,365
20 1155.396 2.313
21 1140.015 2.282
22 1094.727 2.192
23 1074.341  2.151
24 1047.118  2.096
25 -0.000 -0.000
r
M
. A ¥
| |
. L)
I N | NS W . I .
—————— — T =TT
& 7 5
b t - .
3.33 3.82 a
8.08 a.06
EZEEE“RD 13c INDEX FREQUENCY  PPM
1347 -BGE 1 18034.676 143.571
Berecz Gabor 2 18002.937 143.318
2006.03.23. (CzB) 2 17729.500 141.141
Solvent: CDC13 4 17252.449 137.344
Uszp, i C s 298.1 K 5 16835.457 134.024
L 3 16764.656 133,450
TNOVA-S500  "i500n
PULSE s[quHé: 7 16557.137 131.808
Relax. delay 3.000 sec 8 16435.558  150.840
Pules 6.0 utec g 16391.609 130.491
Acg. time 1.300 sec 10 16093.758 126.120
:;gth 32202,0 Hz 11 14714.363 117.138
v e e1s s 12 14706.551 117.078
DBSERVE C13, 125.6055362 MHz N N
DECOUPLE Hl: 488 5769647 MHz 13 9709.588  77.25¢
Power 3z db 14 9672.371  77.000
continuously on 15 9640.633 76.747
WALTZ-16 modulated
DATA PROCESSING 16 5146.980 54.557
Line broadening 0.5 Hz 17 BUSZ. 273 BR.ZBL
FT size 131072 18 BOB0O.555 64.169
Total time 18 minutes 19 7385.750 58.797
20 5717.781 45.518
21 5704.109 45.409
22 4809.090 38.284

HEIGH
16
[3

3ar.

T
.5
.7

HEIGHT

a1,
azr.
26.
23.

@
=
WoOBNDEUD @B W

=
cea Dk R A ®

cl =

16.57

[S—
12.18

~

O,

211

T
8.78 24.8
8.56 4.89 0

7
.53

= T
1 ppm

HN

AN

211
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Fi e INDEX FREQUENCY ~ PPM HEIGHT
1948 -BGE 1 39858.374 7.824 16.8 N
Berecz Gabor z 3705.811 7.a19 40.2
2006/03/21 (S2A) 3 3704.834  7.417 32.6
Solvent: ©DC13 a 3458.496  6.524 30.8
Temp. 25.0 C / 298.1 K 5 3417.114  6.841 26.1
INOVA-500  Mis00 6 2446.777 4.898 12.2
FgLﬁE nguﬁﬂcfs 000 7 2108.032 4.220 91.7
€lax., elay . 114
Pulse 6.4 usec 8 1679.932 3.363 30.0
Acq. time 5.000 sec ] 1280.028 2.562 5.4
Width 8000.0 Hz 10 1273.560 2.550 9.8
18 repetitions 11 1155.273 2.313 11.0
OBSERVE  H1, 499 5244625 MHz
DAIA PEOCERSING 12 1148.193  2.294 23.1
Line broadening 0.5 Hz iz 1141.235 2.285 12.1
FT size 13107 14 1113.647 2.229 9.5
Total time 2 minutes 15 1097.412 2.197 161.8
16 995.728 1.993 7.4
17 836,670 1.675 7.1
18 835.083 1.672 6.6
19 829.956 1.661 9.6
20 82B.125 1.558 9.1
21 822.998 1.648 6.2
22 821,167 1.544 6.1
~ 21m
|
r r
‘ ‘
| |
- - |
- f |
|
I\
A /‘ J
L | I I I\ ﬁ |
L M / R L L
_ - - —— i
a 7 5 z 1 ppm
— [R—— i R — [EEE—
3.31 64 3.7% 11.36 8.022.26 7.62
7.61 3.85 15.286 1,61 0.88
STANDARD 13C INDEX ~ FREQUENCY PPM HETGHT
e ahoE 1 18028.816 142,529 45.2 \N/
Berecz Gabor 2 18004.402 143.330 47.5
2006/02/24 (SzA) 3 17682.137 14D0.764 25.0
Solvent: CDC13 a 17261.238 137.414 18.9
Temp. 25.0 C / 298.1 K 5 16824.715 133.938 az.7
Miiéw.. & 16728.012  133.177 10.6
! 7 1656%.996 131.855 8.1
PULSE SEQUENCE 8 16442.391  130.895 24.7
’;ﬂ‘;:‘;:‘f‘jgea'nm see g 16357.918  130.222 12.8
Acg. time 1.300 sec 10 16111.824 128.263 69.0 HN
\;;glh zzf?g.o Hz 11 14707.527 117.084 14.7 O
repe ions
QBSERVE C13, 125.5055367 MHz 12 14686.531  116.917 70.5
DECOUPLE H1, 499.5269647 MHz 13 9704.109 77.253 5.7
power 32 db 14 9672.371  77.000 75.4
conlinuﬁouslg ?ht 4 15 9640.145 76.743 6.7
WALTZ-16_modulate
DATA PROCESSING 16 B071.785 64.258 62.4 CI O
ine broadening 0.5 Hz 17 B061.043 64.173 62.3
FT size 131072 18 7290.535 58.089 88.1
Total time 37 minutes 19 5885.750 46.855 63.3 S_N
20 5713.875 45.487 162.0 //\
21 4B1B.855 38.362 33.5 \ \
22 3493.172  27.808 0.6 O O
21m
|
[ |
|
|
I
| 1
i I .
’ | ‘
|
| ‘ ‘
| ‘ ‘ | | I
| 1
‘ L . " — "
g
o T T T —— T T i T |
140 130 120 110 io00 90 80 70 60 50 40 30 20 10 ppm
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Cl

STANDARD 1H TNDEX FREQUENCY PPH HEIGHT INDEX FREQUENCY PPH HEIGHT
e e 1 2965.698 7.939 29.4 40 946,411 1.895 7.2
Berecz Gabor z 3963.501 7.935 28.5 a1 935.058 1.872 7.8
2008/10,05 (52A) 3 3675.537 7.358 18.4 az 925,171 1.852 3.3
Solvent: COC13 4 3678.218  7.553 17.6 a3 923,706 1.849 3.3
Temp. 25.0 C / 298.1 K 5 3667.236  7.341 24.0 a4 1.826 7.1
INOVA—500 "1500% & 3664,817  7.537 22.9 a5 1.823 7.0
PULSE SEQUENGE 7 3630.615 7.268 17.9 a5 1.819 6.7
Bojax. delay 2-000 sec 8 3612.183  7.281 26.2 az 1.808 5.0
Acg. time 5.000 sec ] 3603.882 7.215 20.2 a8 1.799 9.5
Widinh 8000.0 Hz 10 3485.450 6.980 63.2 a9 1.796 9.3
Dég,;ﬁﬁﬁ“'“““;.,, P 11 3368.652 6.744 57.7 (50 1.673 3.z
- z
BT (PR e 1z 2127.197 4.258 7.3 [s1 1.667 a.s
FT size 131072 12 2129.268  4.253 5.0 52 1.643 22.5
Total time 2 minutes 14 Z122.192 4.248 7.3 ‘53 1.624 6.4
0 o 15 2120.972 4.246 6.2 54 1.240 57.0
16 2115.601 4.235 24.3 55 e 1.226 12z2.3 |
\/ 17 2114.014 4.282 12.5 |56 605.347 1.212 54.1 |
18 2112.305 4.229 22.8 ‘ 57 1.099 0.002 3.3 |
19 2110.962 4.226 30.4 | S8 0.000 0.000 22.3
20 2108.765 4.222 18.8
21 2106.445 4.217 22.4 — e
2z 2105.347 4.215 17.4 4 (
23 2099976 4.204 8.6 | |
24 2097.290 4.199 5.0 | | |
25 2094.604 4.193 7.0
N 26 2062.012 4.183 14.8
O 27 2054.832 4.114 47.5
28 2047.729  4.089 486 P
28 2040.643  4.085 15.2 |
0 1973.145 3.850 22.7 } |
31 1744.507 3.482 187.3 ( [
O =z 1326660 2.656 3.2 | |
33 1515.798  2.634 3.4 | |
34 1238.892 2.480 3.7 | | |
S— 35 1227.783 2.458 a0 | |
//\\ \ | 36 1135.986 2.274 3.4 | |
37 1131.956 2,266 5.8 |
0o | 38 1127.930 2.258 3.5 | |
33 999,146 2.000 7.1 |
21n- N )f ' £ Ju" |
: L ‘ (1 ] |
[ | [ I
| | |
l ( | | | | I
| |
| | |
{ [
| | ‘1‘ | | J
] . ‘ ; _ ~ 1 JJJ ) | J
4 J i
N S T S - . J J 1 0, LI .
— - . : - T : - -
8 7 5 4 3 1 ppm
P - L, J— - -
3.10 8 3.68 14.72  3.72 3.67 3.80 11.01
3.61  9.43 0.01 7. 10.86 3.79 .21
g;;gf“““ 18¢ INDEX  FREQUENCY PPM HEIGHT
2014-BGE 1 21956.062 174.788 43.2
Berecz Gabor 2 18088.875 144.002 42.1 O\/
2008/10/05 (8za) 3 18021.980 143.470 49.7
Solvent: COC13 a 17983.406 143.153 13.8
Temp. 25.0 C_/ 298.1 K 5 16969.739 135,083 34.8
User: 1-14-87 »
[ 16883.308 134,405 15.2
VA~ B "
SHGVESSOR e 7 16785.699 133.612 47.7
P s N 000 sac 8 16765.632 133.468 21.9
Polee 6.5 anee ] 16457.527 181.015 59.7
Acg. time 1.300 sec i 16366.707 130.292 31.9
‘,';'.';g‘" 322?21-0 Hz 11 16169.929  128.726 64.6 N
repe ons
OBSERVE C13, 125.6055323 MHz 12 15029.793 119.649 oy (0]
DECOUPLE M1, 499.5269547 MHz 13 10948.738  119.004 34.0
Power 32 dB 14 9704.597 77.257 115.6
ﬁg:‘%"gg“‘ﬁ Slmt " 15 8672.371 77.000 118.0
= modulate
DATR BROCESSING 16 9640.632 76.747 113.2
Line broadening 0.5 Hz 17 B076.178 64.233 S6.4 o)
FT size 18 8057.625 64,145 55.7 Cl
Total time 47 minutes 19 7580.574 §0.348 55.8
20 6560.554 52,227 19.7 S—|
21 §532.211 52.010 29.8 //\\
22 5116.707 40.733 3.9
23 5076.179 40.411 26.9 O
24 3560.554 28.345 32.49
25 3509.773 27.941 49.0
26 1777.351 14.149 72.2 21n
|
|
1l
|
|
|
| |
|
| |
|
|
|
|
—r : | T - - T i
120 i0o0 80 60 40 20 ppm
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STANDARD 1H
65479
2009-BGE
Berecz Gabor
2006.09.25. (BT)
Solvent: DMSO
emp. 25.0 C / 288.1 K
INOVA-500  "is00"
PULSE SEQUENCE
Relax. delay 3.000 sec
Pulse 6.4 use
Acg. time 5.000 sec
Width 8000.0 Hz
16 repetitions

OBSERVE H1, 499.5268306 MHz

DATA PROCESSING
FT size 131072
Total time 2 minutes

[T
0.89 1.01 k.94 1.00
1. 0 1.01

STANDARD 13C

6547

2009-BGE

Berecz Gabor
2006.09.25. (BT)
Solvent: DMSO

Temp. 25.0 C / 298.1 K
User: 1-1 7
INOVA-500 isoo"

PULSE SEQUENCE

Relax. delay 3.000 sec

.0 us
Acg. time 1.300 sec
Width 32000.0 Hz
512 repetitions

OBSERVE C13, 125.6061592 MHz
DECOUPLE H1, 499.5293374 MHz
P 32 dB

ower
continuously on
WALTZ-16 modulated
DATA PROCESSING

Total time 36 minutes

|
FREQUENCY

INDEX  FREQUENCY PPH HELGHT INDEX PP HE IGHT
1 3882.568 7.772 54,1 40 898.804 1.739 5.3
2 3880.249 7.768 35.0 a1 896.851 1.795 a.a
3 3821.045 7.64% 19.3 az 809.337 1.621 9.8
a 3818,848 7.645 17.4 43 9:.534 1.598 12.8 (@) NH,
5 3812.744  7.633 26.1 44 735.474  1.472 5.1
6 3810.425 7.628 25.2 45 733.032 1.467 5.6
7 3767.456 7.542 32.5 46 723.267 1.448 6.6
8 3758.911 7.525 23.8 ar 719.205 1.422 5.5
] 3600.586 7.208 14.6 48 700.562 1.402 4.8
10 3513.550 7.034 75.3 a3 876 1.397 4.4
11 3474.976  6.957 65.7
12 3362.427 6.731 14.3 ‘
13 2141.479  4.287 7.3 |
14 2138.306 4.281 6.1 ~ N
15 2135.576 4.275 8.3 ‘ (0]
16 2129.395 4.263 34.6
17 2124.756  4.254 aa.5 | |
18 2122.681 4.249 53.8 |
19 2116.835 4.257 7.5
20 2113.525 4.231 5.8
21 2111.45%0 4.227 5.9 CI O
2z 2108.521 4.221 7.3
23 1710.987 3.425 165.7 S—N
24 1670.776  3.345 82.0 //\\ \
25 1275.513 2.553 5.3 90
26 1263.916  2.530 6.7
27 1255.127 2.513 6.3
28 1253.296 2.509 8.2
29 1251.465 2.505 5.6 210
30 1160.034 2.322 6.3 |
a1 1148.926 2.300 6.9
32 1024.658 Z.051 1.8
EES 1020.874 Z.044 7.9
34 1017.090 Z.036 a.7
35 1009.277 2.020 4.3
36 927.124 1.856 5.1 R
a7 917.725 1.837 9.8 [
38 910.400 1.823 9.6 |
EH 307.959 1.818 10.4 | ( | fl
|
" |
L]
| ( f | f
|
o |
| | [ .
| | [
A i I /ﬁﬂJ
“ |
\ | ihoa ‘Uﬂ i
I i JUL AU !
T T T T T T T T
;] 5 4 3 2 1 ppm
e e
3.00 1.01 2.0 2,04
4.89 1.06 1.06 2.02
INDEX  FREQUENCY PPM HEIGHT
% 22175.239 176.539 97.7 O. NH2
2 18057.563 143.758 78.3
3 18011.177 143.388 77.2
4 18008.735 143.369 60.6
s 16972.602 135.120 55.6
6 16956.001 134.988 44.7
7 16814.399  133.861 64.6
8 16789.009 133.659 71.6
9 16509.223 131.431 56.8
10 16326.118 129.873 78.1
11 16005.805 127.423 57.3 N
12 15000.434  119.420 60.3 (0]
13 14967.720 119.158 54.0
14 9372.016 74.511 45.1
15 8075.630 64.291 6.3
16 8067.329 64.225 a8.0
17 6541.450 52.077 39.8
18 6503.852 51.778 2.1 Cl o
19 5222.602 41.578 33.4
20 5059.516 40.279 75.8 S—N
21 5050.239 40.205 51.1 //\\ \
22 5029.243 40.038 161.5
23 5007.759 39.867 323.7 0o
24 4987.251 39.704 382.3
25 4965.766 39.533 327.1
26 4944.770  39.366 163.7
27 4923.774  39.193 53.1 210
28 3617.134 28.796 43.8
29 3558.540 28.330 46.4
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g;p;r;gann 1H INDEX FREQUENCY
2044~ BGE 1 3966675
Berecz Gabor 2 3964.478
2007.02.07. (BB} E 3686768
Solvent: COC13 a 3684.570
Temp. 25.0 C ¢ 288.1 K 5 3678.467
INOVA-500 500" 5 3876270
PULSE SEQUENCE 7 3632080
Relax. delay 1.000 sec
Pulse 6.4 us 8 619,895
Acq. time 5.000 sec 9 3611.6%4
Width 8000.0 Hz 10 3487.793
16 repetitions 11 3372.681
OBSERVE  HL, 99.5244648 WHz
DATA PROCESSING 2 2iat.1pd
FT size 131072 13 2125.732
Total time 1 minutes 14 2122.559
15 2120.728
16 2113.892
17 2109.863
18 2105.469
1% 2099.121
20 2096.558
21 2093.628
22 2003.906
23 1736.328
24 1729.370
25 1324.951
26 1233.398
27 1185.181
28 1116.455
29 1065.063
30 910.767
31 904,663
32 897.461
33 893,677
24 850.137
35 886.597
36 880.005
37 876.708
38 873.169
39 832.886
i i |
|
r |
| |
|
|
|
I B, S N S B
et e e e ey :
7 6
[— [ [
3.59 a.s7 a.52
a.as 3.3
?I?ﬂg”““ 13C INDEX FREQUENCY
2084 -6GE 1 18106.942
Berecz Gabor 2 18030.281
2007.02.07. (BB) 3 17972664
Solvent: COC13 a 16994.14%
Temp. 25.0 C / 298.1 K 5 16808090
User -14-87
INOVA-500 “i500" g i:;;g'iiz
PULSE SEQUENCE .
Relax. delay 3.000 sec N Le477.080
Pulse 6.0 usec 9 16346.638
aca. time 1.300 sec 0 16169.930
idth 32000.0 Hz 11 .
400 repetitions 12 igg?g g?g
OBSERWE CL3, 125.6055381 WHz -
DECOUPLE H1, 499.5269647 MHz 13 14956.063
Power 92 dB 14 9704.598
continuously on
WALTZ-16 modulated s 672,371
DATA PROCESSING 18 9840, 633
Line broadening 0.5 Hz 17 9586.675
ET size 131072 18 8070.320
Total time 28 minutes 18 5054635
20 6218.367
21 5036.629
22 2594.246
23 2242684

PPH
7.941
7.927
7.381
7.376
7.364
7.360
7.271
7247
7.230
5.982
6.752
4.266
4.256
4.249
4.245
4.232
4.224
4,215
4.202
4.197
4.191
4.012
3.476
3.462
2.652
2.469
2.373
2.23%
2.132
1.823
1.811
1.797
1.788
1.782
1.37%
1.762
1.755
1.748
1.867

PPH

144,146
14%.536
143,077
135.287
133.814
133.507
132 866
131.171
130.133
128.726
121.280
115.510
118.063
77.257
77.000
FE.7A7
76.335
64,248
64,122
50.299
Ab. 096
28,613
25.814

HELGHT INDEX
25.3 a0
z4.9
14.5
14.1
18.6
17.9

6.0

HEIGHT
73.
B2

1320 |

FREQUENCY
-0.000

PRH HE LGHT
-0.000 B
s
f
|
Cl
|
|
y
{ |
| [
i |
| i
! f
| |
| |
! | |
f/ | |
| !
|
I i
| f
| |
i ! |
| { |
T 1
3 2
4.94 8.31
9.81 18.79
|N|

21p

o

AN\

O

21p
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STANDARD 1H INDEX FREQUENCY PPH HEIGHT

2068-BGE L 3950.317 7.908 16.9
Berecz Gabor 2 3948242 7.904 16.9
2007.04.10. (BB) 3 2787.598  7.582 17.6
Solvent: CDC13 4 3779.175 7.5686 22.0
Temp. 25.0 C /s 298.1 Kk 5 3720.581  7.448 14.2 |
THODVA-500 "1500 5 3718.384 7.444 13.8 |
PULSE SEQUENGE 7 3712.036 7.431 11.0
';5]‘::-5“;‘:{&?"”” sec 3 3709.961 7.427 10.8 |
cq. time 5.000 sec ] 3626.953 7.261 4.8
Width 8000.0 Hz 10 3491.333 6.989 4a1.3 |
uégrgsget‘ﬁ:m‘zgs 5244691 HH i J180.198 6.007 bl |
E . . z
ORn PROCECSING 12 2743.774  5.493 31.8
FT size 131072 13 2119.507 4.243 4.3
Total time 1 minutes 14 2113.159 4.220 135.2
15 2106.812 4.218 4.9
16 1726 .074 3 .4s5 152 .1
17 1700.439  3.404 153.4
18 997.070 1.396 1.7
13 787.729  1.5%7 3.2 23a
20 0.000 o.000 4.5
-
( ' r
- z
|
-
I
| ’
‘ 7 ) N
| J | | il 1 |
| S N, B A B N S i/ B A ——
= o v - e v — — T
7 6 2 4 3 2 1 ppm
NP f— S — [—— J—
a.08 5.92 5.94 26.70 19,18 )
6.57 5.11 .63 19,61 0.25
5;?2?““” 13C INDEX FREQUENCY PPH HETGHT
2068-BGE 1 18079.597 143.928 46.8
Berecz Gabor 2 18035.183 143.734 51.9
2007.04.10. (BB) 3 17638.679 140.418 38.1 s
Solvent: DMSO 4 17063.972 135.843 az.1 O
" 15i2 5?/ 288.1 K 5 16903.816 134.568 47.5 0
LD el 6 16691.414 132.877 50.6
;:‘0:2 ;::UEI:;::“B“ 7 16564.949 131.871 107.0
Relax. deley 3008 s5c 8 16313.972 129.873 42.7
Pulse 6.0 usec 9 16145.027 128.528 62.5
Acg. time 1.300 sec 10 16079.109 128.003 118.0
\;Ltalth EZEI‘N:{H Hz 11 14763.191 117.527 96.0 Cl (0]
repe ons
OBSERVE C13, 125.6055317 WHz L 14491.218 115.362 70.8 |
DECOUPLE  H1, 499.5293374 MHz 18 10113.777 80.514 s0.2 S—N
Power 32 dBb 14 9704.108  77.253 1399 |
continuously on 15 9672.371  77.000 139.8 | //\\ \
WALTZ-16 modulated lo]
DATA PROCESSING 15 9540.144 76.743 139.3 | e}
Line broadening 1.0 Hz 17 8078.132 64.309 1015 |
FT size 131072 18 8063.484 64.132 99.4 |
Total time 22 minutes 19 7765.637 57 .840 51.0 | 23
20 7267.097 57.852 52.4 It a
21 4773.445 38.001 az.1 |
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N ?;;'ﬂ'gm“ 1H INDEX FREQUENCY PPM HEIGHT
195 0-BGE 1 3944.336  7.896 19.7
Berece Gabor 2 3947139 7.892 19.8
2006,/0,/04 (SzA) 3 2818.237  7.644 12.7
Solvent: CDC13 a 3B09.814 7.627 14.7
Temp. 25.0 C / 298.1 K H 3717.285 7.442 12.1 N\
INOVA=500 "i500" 5 3715.088 7.437 12.7
P:L%E ssgu%ncsa 000 7 3708.662  7.425 11.2
elax. delay 3. sec
Relax. delay 3 3 3706.665 7.420 11.0
Acq. time 5,000 sec 9 3630.615 7.268 8.4
Width B000.0 Hz 10 3485.718  6.978 5.6 O
uégzﬁﬁst‘ﬁi”"ﬁn 5244667 MHZ i Sa87.188 §.8a1 2.9 0]
DATA PROCESSING 12 2848.633 5.703 18.6
FT size 131072 12 2110.474 4.225 89.5
Total time 2 minutes 14 1846068 3.696 6.5
15 1842.041 3.688 5.1
16 1840.210 3.684 3.9
17 1836.182 3.676 11.4 Cl (0]
18 1830.322 3.664 5.7
19 1819.336 3.642 5.8 1) N
20 1813.354 3.630 1.9
21 1609.448 3.622 4.0 //\\ \
22 1807.373 3.618 6.4 O o)
23 1803.589 3.611 (%]
24 1701.538 3.406 144.2
25 1311.401 2.625 8.5
26 1309.204 2.621 8.3 |~ 23b
27 1305.420 2.613 15.8
28 1303.345 2.609 16.3
29 1289.561 2.602 8.0
£ 1297.363 2.547 8.0
31 1136.719 2.276 244.7
32 487.070 1.996 4.3 .
33 0.000 0.000 10.0 r
[ r
|
- I
- ( |
f / w r '
J] I '
_1 p = e i A - A J
|
‘ N .
S —— |- s S N —
— — — r —— T
7 6 Bl 4 3 2 1 ppm
bt ey —— — e e
0.34 0.41 0.42 - 0.83 0.11
0.4z 0.78 1.65 1.23 .
gg:gﬂm 13¢ INDEX FREQUENCY PPH HELGHT ‘
195 0-BGE 1 18067.330 143 .831 a0.8 |
Berecz Gabor 2 18954.207 142.726 43.0
2006/04,/04 (SzA) 3 17622.078 140,286 22.1 | N
Solvent: CDCI13 a 17110847 156.216 21.0 \
uTsmp, gslg é:?/ 298.1 K 5 16BB4.285 134.413 33.8
ser: ~14-8 . [ 16752.937 133.367 31.7 |
ANGva=SAD S1300 H 16564.461 131.867 62.6 |
Fg:‘fgx‘“gg%?g 200 sec ] 16290.535 129.686 25.1
Pulse 6.0 usec 9 16119.636 128.326 19.8 ‘ (@)
time 300 sec 10 16070.808 127.937 64.8 ‘ O
gl!l:‘h 32202 0 Hz 11 14738.289 117.329 52.0
repetitions
OBSERVE 3, 125.6055828 HHz 1z 14464.363 115.148 27.1 |
DECOUPLE H1, 499.5269647 MHz 13 9881.843 78.668 13.9
nglj 3z dI]S 14 89704.597 77.257 103.2
continuous ly on 15 8672.5%71 77.000 106.89
WALTZ-16 modulated ©
OATA PROCESSING 16 9640.633 76.747 103.8 Cl
Line broadening 0.5 Hz 17 8617.683 68,604 57.8
FT size 131072 18 8075.691 64.289 61.7 | S—
Total time 50 minutes 13 B061.531 64.176 56.6 //\\ \
20 7402.840 58.933 78.4 lo] o}
21 5781.258 46.024 177.8
2z 4756.355 37.864 40.8
I 23b
I
|
|
‘|
I |
il
| ;
i
|
|
|
|
|
|
, |
|
|
|
. ‘U |
l .i ‘ " - n I
e " " " W .
! T ' T T T T T T T ———r
140 130 120 110 100 90 a0 70 60 50 40 30 20 10 ppm
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- ?ggr‘:g»\nn 1H INDEX FREQUENCY PPN HEIGHT
by 1 3944.336  7.896 19.7
Berecz Gahor 2 3942.139  7.892 19.8
2006,04,04 (SzA) 3 3818.237 7.644 1z.7
Solvent: COCI3 4 3809.814  7.627 14.7
Temp. 25.0 C s 288.1 K 5 3717.285 7.44z2 12.1 N
INOVA-500 "iS00" 6 3715.088 7,437 12.7
PEL?E SE?‘UENCFS 000 7 3708.862 7.425 11.2
elax. delay 3. 56
Relan. delay 3 8 3706.665 7.420 11.0
Acq. time 5.000 sec 1, 3630.615  7.268 5.4
Width 8000.0 H 10 3485.716 6.978 a5.6 0O
négzﬁsgghﬁ;m:n 244667 MH " SaeTAne gl w2 o)
.5 r
DaTA PRocERSTNG. T 12 2848.633  5.703 18.6
FT size 131072 13 2110.474 4.225 89.5
Total time 2 minutes 14 1846 .069 2.696 6.5
15 1842.041 3.688 6.1
16 1840.210 3.684 3.8
17 1836.182 3.676 11.4 | Cl O
18 1630.322  2.664 5.7
19 1819.336  3.642 5.8 S—N
20 1813.354 32.630 11.9
21 1809.448  2.622 4.0 //\\ \
22 1807.373 3.618 6.4 O 0
23 1803.589 $.611 6.8
24 1701.536 3.406 164.2
25 1311.401 2.625 8.5
26 1309.204 2.621 8.3 | - 23c
27 1305.420 2.613 15.8
28 1303.345 2.609 16.3
29 1299.561 2.602 8.0
30 1297.363 2.597 8.0
31 1136.718 2.276 244.7
32 997.070  1.996 4.3 ;
33 0.000 0.000 10.0 r
e f ‘”'
|
- - /
- : . |‘
f |
r f ' |
_jl | '
; _1 - E & A - A ot A1 J
|
| | ]
S e = L i ) NI, P, —
T —— — . - —— T
7 6 5 4 2 1 ppm
MR [ N fE— [ — [ o
0.34 0.41 0.42 0.84 0.83 0.11
0 0.78 1.65 1.23
-‘é;g:g““” is¢ INDEX FREQUENCY PPM HEIGHT |
1950-BGE 1 18067.380 143.831 0.8 |
Berecz Gabor 2 18054.207 143.726 LER
2006,/04/04 (SzA) 3 17622.078 140,286 22.1 |
Solvent: COC13 a 17110.847  136.216 21.0 N
plemp. 250 C s 298.1 K 5 16884.285 134.413 33.8 |
ser: - - 1
s 6 16752.837 133.367 31.7 |
INOVA-500 1500 7 16564.461 131.867 62.6 |
Fgﬁ;xssggsggz D00 see 8 16200.535 128.686 25.1
Pulse 6.6 usec L] 16119.636 128.326 19.8 | 0
Acg. time 1.300 sec 10 16070.808 127.937 64.8 | O
¥oath S2000.0 Hz 11 14738.289 117.329 52.0
repetitions
OBSERVE €13, 135.6055328 MHz 1z 14464.363  115.148 271 |
DECOUPLE H1, 439.5269647 HHz 18 9881.843 75.668 13.9
Porsr 62 da 14 9704.597 77.257 103.2
continuously on 15 9672.571  77.000 106.8
WALTZ-16 nodulated
DATA PROCESSING 16 9640.633 76.747 103.6 Cl O
Line broadening 0.5 Hz 17 8617.683 68.604 57.8
FT size 131072 18 8075.691 61.289 61.7 | N
Total time 50 minutes 19 B061.531 £4.176 56.6 S
20 7402.840 5B.933 78.4 //\\ \
21 5781.258 46.024 177.9 OO0
22 4756.355 37.864 40.8
I
It 23c
|
|
I|
Il |
i
| 1
| |
|
‘ .
|
1
‘ a
|
‘ 1
|
| I
| |
|
. |U |
e - - .
! . Iy " - N &
T T T T - T T T T e e e
140 130 120 110 100 90 a0 70 60 50 40 30 20 10 ppm
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23d

STANDARD 1H INDEX  FREQUENCY PPM HEIGHT THDEX  FREQUENCY  PPH HETGHT
1357 -BGE 1 3943,237 7,894 29.7 40 771,606 1.545 15,4
Berecz Gabor 2 3941.040 7.890 27.3 a1 717,163 1.436 14.4
2006.04.26. (BT) 3 3831.177 7.670 20.6 az 711,914 1.425 15.9
Solvent: COCI3 1 3822.632 7.553 23.5 13 0,000 0.000 5.8
Temp. 25.0 C ; 283.1 K 5 3717.285 7.442 15.9 N
INOVA-500 "iSDo" B 3715.210 7.437 17.2
PULSE SEQUENCE 7 3708.862 7.425 16.5
ﬁz;::‘s?zlﬂgei'nnn see & 3706.787 7.421 14.8
Acq. time 5.000 sec ] 3631.470  7.270 5.9
\;;dm 20000 Hz 10 3481.812  6.870 57.7 |
repeti ons
UBSERVE H1, 499.5244656 MHz i; g;::':gi gzgg ;g'; |
DATA PROCESSING . - B!
FT size 131072 13 2108.276 4.221 1a0.2 |
Total time 2 minutes 1 2102.295  4.209 7.9 |
15 1857.544 3.719 4.4
16 1851.563 3.707 9.6
17 1847.778 3.699 5.7
18 1845.581 3.635 7.1
13 1841.797 3.687 16.6
20 1835.815 2.675 8.2
21 1827.881 3.659 8.3
22 1821.655 3.647 16.8 f’
23 1818.115 3.540 7.0
24 1815.552 3.635 9.5
25 1812.012 3.627 9.8 ‘
26 1805.786 3.615 4.5 23d
27 1698.242  3.400 172.8
28 1330.566 2.564 1.9 | |
29 1323608 2.650 12.3 |
20 1317.383 2.637 20.6 | |
31 1311.401 2.625 30.1 I'd / |~
~ 52 1305.298 2.613 11.4 ( ! .
33 1298.218 2.599 1.8 | | [
54 1209.229 2.421 29.9
| 85 1019.409  2.041 3.5
36 793.845 1.588 11.7
[ 37 788.330 1.578 30.5
38 782.715 1.567 4.2
I 33 777.100 1.556 34.9 |
(r 1 f
P | | | |
|
|
- |
| (I
A ol
_; — .) - - | i
{ | |
i l | | ! f
- A N / L |
— T T T T T T —
7 6 5 a1 3 1 ppm
— — [T —— - et
0.84 0.9% 1.00 7.04
L 1.91 4.00 2.08
SLiNgARD 15C INDEX FREQUENCY  PPM HETGHT
1857 -BGE 1 1B062.508 143.792 33,9
Berecz Gabor 2 18046.853 143.668 36.5
2006.04.26. (BT) 3 17623.055 140.294 21.8
Solvent: COC12 4 17114.754  136.247 22.2 N
Ulg’r“?‘ §5i2 C/298.1 K 5 16875.984  134.347 s1.0
LR et | & 16742.195 133,282 28.6
PULSE SEOUENCE 7 16558.113  131.616 59.9
Relax. delay 3.000 sec 8 16296 .883 129,737 24.3
Pulse 6.0 usec L] 16145.027 128.528 22.9 0O
cu. time 1.300 sec 10 16061.043 127,859 61.1 ‘ 0
Tégﬂljeﬁgg?gig"'s” 11 14731.458 117.274 48.4
0BSERVE. C13, 125.6055357 Wiz 12 14482.430  115.292 29.7
DECOUPLE H1, 490.5269647 MWHz 12 88B5.262 7B.695 15.1
Eg:'e.lrjnagu:?y on 14 9704.109 77.253 71.4 |
VALTZALE modulated 16 sewoaa recas  7ep cl 0
DATA PROCESSING - . i
Line broadening 0.5 HZ 17 8562.508 68.165 49.2 |
FT size 1 i 18 8071.785 64.258 56.5 | 'S—N
Total time 11 minutes 19 8053.090 64.157 54.9 |
20 7351.082 58.521 62.3 | //\\ \
21 6919.441 55.084 155.1 OO0
22 4769.051 37.966 38.5 |
23 3260.262 25.954 159.1 |
z4 3034.187 24.155 72.7 |
|

130

140
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STANDARD 1H TNDEX ~ FREQUENCY PPM HETGHT
52763 .
15a8-BGE 1 3944.824 7.897 21.2 (6]
Berecz Gabor 2 3942.749  7.893 22.1
2006.03.298. (CzB) 3 3827.515 7.662 16.2 N
Solvent: COC13 a 3819.092 7.645 18.7
Temp. 25.0 C S 2898.1 K 5 3720.337 7.418 14.2 {
INOVA-500 "i500* 5 3718.262 7.444 14.2
Do mma v
Relox. delay 1 4 8 3700.717  7.426 12.3
Acg. time 5.000 sec 8 3633.301 7.274 5.7 o)
Width 8000.0 Hz 10 3487.798  6.982 39.0 0
oé&ﬁx‘?ﬁ"”ﬁl”"ﬁn 5244539 WH " Jiez.a1n gam I
. z
TRTe Faoey <t fun 1z 2848.633 5.703 25.5
FT size 131 13 2116.089 4.238 5.1
Total time 1 minutes 14 2108.863 4.224 112.5
15 2103.760 4.212 5.0 o
16 1865.723 3.735 3.8 Cl
17 1859.985 3.724 9.5
18 1856.201 3.716 39.4 S—N
19 1851.440 3.708 a7.z2 s I //\\
20 1847.046 3.598 35.6 | |
21 1835.083 Z.674 6.7 O O
22 1829.346 3.662 13.4
23 1825.073  3.654 5.5
24 1823.608 3.651 7.8
25 1819.458 3.642 7.3 23e
26 1813.721 8.681 3.6
27 1696.777 3.397 151.5
28 1342.041 2.687 19.2
29 1336.304 2.675 37.5
30 1330.566 2.664 17.7
31 1253.662 2.510 24.8 |
32 1249.268 2.501 32.8 |
a3 1244.873 2.49% 23.5 i
34 995.605 1.983 9.1 /
as 946.411 1.B85 2.8
|,, 36 -0.000 -0.000 8.4 |
i
r [
‘ [ . |
‘ |
| 1
|.-|| r
/| | A /" 1
1
| | i J | |!
. \_‘—‘_J — L TS U, SR LV ,__f_JL/ Regi g
———— — E T . - e e r T A
8 7 6 5 2 1 ppm
[ —_— - [ S
3.10 3.0 4.04 19.73 11.84 15.96 0.85
.05 7.4z 15.88 4.85 8.27 0.54
STANDARD 13C INDEX  FREQUENCY PPM HELGHT
gszg?sci 1 18065.926 143.820 40.1
Berecz Gabor 2 18045.418 143.656 48.6 | O
2006.02.29. (CzB) 3 17608.406 140.177 23.8 |
Solvent: COCI3 a 17102.058 136.196 23.9
JJeme. 250 € 7 298.1 K 5 16880.867 134.386 39.6 | N
ser: 1-14-= N [ 16712.898 133,048 37.9 |
INOVA-500 1500 7 16562.020 131.847 70.5 |
Beion g oy 3. 3 16110.358 128.252 23.0
cq. Lime 1.300 sec 10 16065.926 127.898 68.4 |
Vidin 32000.0 Hz 11 14721.193 117.19% 52.7 | (o)
repe ] 12 14459.969 115.113 31.8 O
OBSERVE €13, 125.5055367 MHz . . ;
DECOUFLE  H1, 439.5263847 HHz 13 9866.707 78.547 15.7 ‘
Power 32 dB 14 9704.598 77.257 7a.9
5:['%;"'{2“1?; '13"‘ 4 15 §672.371 77.000 79.1
-16 modulate
T e 16 940,632 76.797 75.7
Line broadening 0.5 Hz 17 8508.285 67.741 54.7 o
FT size 131072 18 8398.445  66.858 145.4 Cl
Total time 26 minutes 19 8071.297 64.254 59.4
zo 8058.602 64.153 60.5 S—N
21 7308.113 58.179 3.8 //\\
z2 §791.028 54.062 166.9 \
23 A761.727  37.807 a6.3 OO0
23e
|
| |
| [ ‘
|
| I |
|
" |
|
| 1
| |
| |
|
1
|
| | |
|
|
| |
\ | ‘
? o |
| :.. " Lol e l L. . e thaat " "
e Vv . . Sy - ot Caaecan ]
= T T = T T T T T T L T ™ T |
140 130 120 110 100 90 a0 70 60 50 40 30 20 10 ppm
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%13"2\";2““” 1H INDEX FREQUENCY  PPM HETGHT THDEX FREQUENCY PPH HETGHT
196 0-BGE 1 3964.844 7.937 20.8 40 1250.857 2.464 5.8
Berecz Gahor H 3962.646 7.833 20.6 a1 1225.852 2.454 7.1 0
2006.05.0%. (CzB) 3 3703.979 7.415 12.7 42 1223.145 2.449 8.5
Solvent: CDC13 L] 3701.782 7.411 12.3 a3 1220.947 2Z.444 6.7
Temp. 25.0 ? / 298.1 K 5 3695.679 7.598 18.2 44 |5‘_‘17.E!B 2.438 7.5 N
THOVA=SOS =150 [ 3693.481 7.384 18.0 15 1211.792  2.426 6.6
PULSE SEQUENCE ? 3655.273  7.318 25.3 16 1206.543  2.415 13.3
Relax. delay 1.000 sec 3 3646.973 7.301 18.% a7 1202.759 2.408 29,7
Pulse 6.4 usec
Acq. tims 5.000 sec 9 3628.174  7.2B3 23.5 48 1198.120 2.399 24.6
Widih 8000.0 Hz 10 3492.554  6.952 a8.4 a3 1134.092  2.390 11.4
oégzéﬁé‘“‘ﬂ”“iss 200655 1A 11 3373.169  6.75% 48.7 50 1187.012 2.376 3.1 S
s . z b £
BATH PROCESSING 12 2470.215 4,945 30.9 51 1000.488 2.003 2.1 o)
FT size 131072 13 213%.811 4.272 3.4 52 816.895 1.635 as
Total time 1 minutes 14 2130.371 4.265 7.2 53 .000  -0.000 23.7
15 2128.418 4.261 10.8 | \
16 2126 .587 4.257 26.0 |
17 2124.512 4.253 88.4
18 2118.263 4,243 8.4 | Cl o
19 2115.112 4,234 3.5 |
20 2112.915 4.220 1.9 S—
21 1845.703  3.695 32.9 //\\
22 1841.064 3.686 52.1
23 1836.304 3.676 32.4 (06}
24 1753.540 3.510 168.5
25 1312.378 2.627 8.8
26 1307.495 2.617 6.5
27 1301.270 2.605 5.3 24
28 1298.950 2.600 8.2~ e
29 1296.875 2.596 6.3
30 1292.358 2.587 8.3
31 1284.546 2.572 5.7 |
32 1264.404 2.531 3.8 |
33 1259.033 2,520 4.3 |
34 1256.470 2.515 8.2 I |
35 1250.877 2.504 18.7
38 1245.972 2.494 6.6
37 1243.530 2.483 17.2 |
38 1238.892 2.480 11.5 ‘
39 1235.718 2.474 15.0 ‘
| i |
e f I
I [ [ |r
!
| Il
| /
- ) - = ’l ‘ -—
|
1 | | | h
J I U |0 W | W W -
T 7 L R T | T T T
7 6 5 4 3 4 1 ppm
- f—— o [— T —— -
0.72 1.01 0.97 4.01 . .
0.53 0.36 1.00 a.02 1.06 0.05
EamhaNh d3C INDEX  FREQUENCY PRM HETGHT
1960-BOE 1 18126.425 144.317 29.4 o)
Berecz Gabor 2 178968.757 143.046 25.2 (
2006.05.02. (CzB) 3 17875.984 14%.307 1.2 IIf
Solvent: CDC13 4 16911.628 134.630 26.1
UTENI'D. Ifrig g“f 298.1 K S 16901 .863 134,553 23.6 fl
SEr: =14= 5 Il
Tova-500 =l nom 6 16644.050 132.500 9.6
PULSE SEQUENCE i 16566.902 131.386 22.7
Relax, delay 3.000 sec 8 16546.394 13t.723 4%x.0 il
PulSe B.0 usgc 9 16511,238 131,443 21.3 |
Acq. time 1.300 sec 10 16052.742 127,793 0.6 | S
Width 32000.0 Hz 11 14835.456 118.102 an.a || o]
1433 repstitions 12 14B10.554 117.304 4.2 |
OBSERVE  C13, 125.6055283 MHz . : 2
DECOUFLE Hl, 498.5269647 MHz 13 9704.597 77.257 171.4 ||
Puwgr a2 ae 14 9672.371  77.000 178.2 |
cantinuously on 15 9640.632 76.747 174.4 |
DeTh Fanceme T Y 16 8393.074  66.816 90.0
Line broadening 0.5 Hz 17 8080.574  §4.328 37.7 Cl
FT size 18 8071.785 64,258 a1.5
Total time 17.1 hours 19 7313.484 S5B.221 56.6 S—N
20 6825.691 54.338 0.8 | //\\
21 6725.593 53.541 118.2
22 4942.390 39,345 3r.0 [eNe}
23 3B03.230 30.277 46.5
|
|
i | 24
|
|
|
|
|
|
‘I ‘
| |
| |
| | |
| | |
| | | | |
| |
\ , -
|
| | |
il | | J | | |
g
— —— — T = T —— T T — r T —T —
140 130 120 110 100 90 a0 70 60 50 40 30 z0 10 ppim
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22 ZEMESSE 5§ E%%38 8 & EHBg3R%2% 8 g Standard 1H
S5 VISIAREC O 2 RIzZs 2 S gsgEsaaes E
B N A A v mames @ M oNdNNNNa N - < 85376
WY IJ 1) LA 2365-BGE
Y I | T ; Berecz Gabocr
2010.03.19. (BB)
\ HAME 85376
N . EXPNO 1
@] Ir PROCNO 1
Date_ 20100319
Time 11.41
INSTRUM spect
PROBHD 5 mm PAEBO BB-
PULEROG 2930
cl (0] ™D 65536
SOLVENT cDpcl3
ns 54
S—N — pE z
//\\ SWE 8223.685 Hz
FIDRES 0.125483 Hz
O 0 g 3.9846387 sec
RG 4
bW 60.800 usec
25 = .50 usec
E 302.9 K
D1 1.00000000 sec
DO 1
= CHANNEL f1
| 12.50 usec
| 1.00 dB
11,97157282 W
400.1324710 MHz
[ 2276
- = = - 400.,1300075 Milz
rr f no
[ | 0
| f 0.00 Hz
| | | o
| | ( 1.00
fr | | [ ]
|
J - BV .y
___,-.__l\._.a.j._ _— . I “ I _'IJ!, ” M .

T T T
7.0 6.5 6.0 5.5 5. 2.0 1.5 1.0 0.5 ppm

0 415 4:0 3.5 3:0 2:5
oy Mar A
£ e 8 R

Standard 13C

WD T W - 35376
RER REABEAE HE 4888 &Y ¢ 2 Z365-BoE
NME BT O e o P M . . Berecz Gabor
333 3223523 4o mREE IE B 2010.03.19. (BB}
1 | N / V)
\ | \“/ H Y \f I
1l f ¥
85376
?
\ 2EIlI]D31§
11.5
N o) : spect
D 5 mm FABEO BE-
L 2gpg3d
™ 65536
| SOLVENT cpcli
| NS 257
DS 4
Cl O SWa 24036, 961 Kz
FIDRES 0.366798 Kz
1.3631968 sec
| S—N 1620
| 20.800 usec
//\\ 6.50 usec
OO0 303.0 K

2.00000000 sec
0.03000000 sec
1

NUCL 13C
Pl 8.50 usec
BL1 1.80 dB
PLIW 40.49391937 W
SFOL 100.62282398 Mz
| s===s=== CHANNEL £2 ========
CPDPRG2 waltzlé
WUCZ 11
FCPDZ 90.00 usec
BL2 2.00 dE
EL1Z 20.00 dB
EL13 20.00 dB
PL2W 9.50935936 W
PL1Z2W 9.15071318 W
PLL3W 0.15071319 W
SFOZ 400.1316005 Maz
a1 32768
iF 100.6127751 MHz
WOW no
SSB 0
LB 0.00 Hz
GB o
PC 1.40

. 7 e ! E - . ;
140 130 120 110 100 90 80 70 80 50 40 30 20 10 ppm
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cosY 25

85376

2365-BGE

Berecz Gabor
2010.03.19. (BE)

NOESY
85376 25
2365-BGE

Berecz Gabor
Ll l 2010.03.19. (EE)
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DPFGHOE_DA (7.88 ppm
B5376 ¢ FRm)

2365-BOE

Beracz cabior
2010.05.24. (DA}

T
THOV:
PULSE SED|

Total tim

30.
0

13
0e ;a1 K
500"

ENCE: dpfgnoe_da
e

ons
HL, 43995244660 MHZ
ssing

Sdening 1.0 HZ
72

-

19 minutes

RULALE L))

25

Y

Il | . |

DPFGNOE_DA (7.23 ppm)
853,

2365-B0E

Berecz Gabor
2010.03.24. (DA)
Solvent: ODC13

Temp. 30.0 C ; 305.1 K
INOVASSDO {500

PULSE SEQUENCE: dpfgnoe_da
Relax. delay 2.000 sec
Pulse 112.1 degrees
Mixing 2.000 sec

Atq. time 5.000 sec
Width 8000.0 Hz

128 repetitions

OBSERVE  H1, 498 5244660 MHz
DATA PROCESSING

Line broadening 1.0 Hz

FT =ize 131072

Total time 19 minutes

ppm

25

.Y

ppm
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- = Standard 1H
o = 143465
- = BEGO701_1B
Berecz Gabor
2024.09.06. (KEP)
Current Data Paramsters
NAME 143485
EXFNO 11
FR 1
Cl F2 - Acquisition Parameters
Date 20240908
—N Time 15.41 h
//\ INSTRUM spect
\ FROBHD Z145856_0002 (
O 0 PULPROG 2330
D 65536
SOLVENT CDC13
26 NS 16
Ds 2
SWH 12019, Hz
FIDRES 0.366798 Hz
AQ 2.7262976 sec
G 196.07
oW 41.600 usec
CE 25.00 usec
TE 295.0 K
D1l 1.00000000 sec
TDO 1
SFO1 600.0037050 MHz
NUC1 1H
Fl 11.50 usec
PLW1 28.00000000 W
FZ - Processing parameters
sI 655386
SF 600.0000132 MHz
WDW EM
S8B 0
LB 0.30 Hz
BC 1.00

T T T T T T T T T T T T T T T T T
<)
B,OH ?,”5 | TiIO ; 6.5 6.0 55 5.0 N 4|,|5 . 4.0 3:|5 | 3.0 |2|,5 ZI,ID 1.5 1.0 05 ppm BE%R
= =2 |2 = = || |~ = = - ~]
B Bl EE e e B EE EOH
£5% 8 & oo = Standard 13C
anton HNEE z 143465
A55  ° e o BEGO701_1B

Berecz Gabor
2024.09.06. (KB)

Q
—1186.12

—7

Parameters
143485

O

T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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| l ” [ i b pom

cosy 26
143465
| BEG0O701_1B
Berecz Gabor
2024.09.06. (KPB)

25

3.0

i

4.0

50

5.5

6.0

6.5

70

|l ]

a0

7.5 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25 ppm !Eégil

HSQC (140Hz) 26
143465
BEG0701_1B

| Berecz Gabor
2024.09.06. (KB)

i” 1 | i b oo
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6.0
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HMBC (8Hz, 140Hz) 26

143465

BEGO701_1B
Berecz Gabor
2024.09.06.

(KP)
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ShannaRD 18 TNDEX FREQUENCY PPN HEIGHT TNDEX FREQUENCY PPN HEIGHT
£180-RGE 1 3939.697 7.887 53.3 40 1869.141 3,742 18.6
Berecz Gabor 2 3937.622 7.883 51.2 a1 1662.427 3.728 16.0
2008.06.24. (BB) 2 3735.474 7,476 27.8 a2 1B58.667 2,721 22,4
Solvent: COC13 4 3733.876 7,474 ETSY 43 1855,347 3,714 15.3
Temp. 30.0 C / 303.1 K 5 3727.173  7.461 a8.0 a4 1789.795 3.583 17.1
INOVA=500  “1500" [ 3724.976 7.457 a6 .6 45 1786.011 2.575 17.7
P‘&lt;\i; SE&U‘EIZCEI 000 sek 7 3664.673 7.336 .z a6 1779.541  3.562 7.7
. de .
Pulee 80.0 :egl-ees ] 3660.645 7.328 z.1 ar 1775.757 3.55% 1.1
cq. time 5,000 sec £l 3656.494 7,320 621 a8 1771.484  2.545 16.1
Width 8000.0 Hz 10 2626.708 7,260 18.6 1% 1764.893 3,533 16.7
D;gE;:Eetil‘ilon:!‘l 5244696 MHZ 11 3512.085 7.031 11z.5 50 1761.353 3.52Z6 13.4
- L . E 36 LU 12 3402.710 6,812 145.9 51 995,505 1,993 2.9
FT size 13107% 13 2738647 5,483 110.8 5% 799,683 1.601 8.8
Total time 1 minutes 14 2129.0238 4.262 8.2 53 -0.000 -0.000 Z1.6
15 2123.901 4,252 18.1
16 2121.582 4.247 15.6
17 2119.263 4.243 23.8
18 2113.525 4.231 6%.2
19 2111.328 4,227 116.4
20 21090.497 4.223 1z0.9 O
21 2107.178 4,218 1084 0
22 2104.980 4.214 55.8
23 2009.121 4.202 28.5
24 2096.602 4,195 25.8
25 2094.609 4,193 29,2
6 2093.506 4.191 20.9
a7 000,210 4,184 19.6 cl O
28 2981.309 4.168 15.4
23 2078.657 4.16% 31.0
20 2075.684 4,155 17.8 S—N
31 Z060.669 4,125 1%5.2 //\\
3z 2057.739  4.113 11.6 fofite)
EES 2050.537  4.105 16.8
B 2047.241 4,098 26.0
35 2043.945 4,092 1.7
36 2036.743  4.077 193 27
a7 2933.813 4.071 15.4
38 1876.099 3.756 17.3
39 172,550 2,749 ar.3 |
| |[ |
I | I |
_ IR |10 | ¥ SOV B W I I .
T T T S R T
7 B 5 q 3 2 1 ppm
Lr [ [ [ [ [
4.77 7.56 6.89 27,05 .88 7.7
6.50 5.24 7.68 10.98 7.66 0.10
ﬂs:?“”’ 13c INDEX FREQUENCY PPN HEIGHT
£180-B0F 1 18178.230 144,714 7.8
Berecz Gabor 2 18111.335 144181 26.0
Z008.06.24. (BB) 3 18092.781 144,033 28.9
Solvent: CDCIS a 17126.960 136,345 28.1
u::lrlp. :lklli: g?/ 302.1 K 5 16671.588 134.312 10.6
P _i-14- " [ 16715.3389 133068 68.9
:f:‘:-;::UE"éson T 16639.656 132.465 126.4 O o
Relax. delay 1,200 sec s 18510.201 131055 e-0
Pulse 900 degfees ] 16384.285 130,432 7.7
Acq. time 1.200 sec 10 16070.608 127,837 120.6
‘;H:h\ge:t?i?u:z 11 15036.628 119.704 19z.6
DBSERVE PCIS‘ 125.6055303 MHZ 12 14732.429  117.282 155.8
DECOUPLE  H1, 499.5769647 MHZ 13 10448.250 83,177 128.5 o]
Power 34 d8 14 a9704.109 77,253 43.3 CI
continuously on 15 672,371 77.000 5.6
WALTZ=16 modulated
DaTA PROCESSING 18 9640.149 76.743 1.0 S———N
Line broadening 0.5 Hz 17 B075.203 64.265 198.9 //\\
FT size 131072 18 BO061.042 64,173 154.2
Total time 81 minutes 13 7772.468 51.87%5 157.0 (0] o)
20 6600.382 S2.616 101.6
27
T T T T T T T T
140 120 110 100 90 a0 70 60 50 40 30 ] 10 ppm
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GMOFCOPS_DA
71867

2180-BGE

Beracz Gabior
2008,07,02. (DA)

13
30.0 €/ 303.1 K
o0 tisoo

SEQUENCE: gmqfcops,
Relax. delay 1.50i
Acq. time 0.197 &
i 5204.6 Hz

20 Width 5204.6 Hz

Single sean

2 % 256 InCrements

OBSERVE  H1, 499.5214693 WHZ

DATA PROCESSING

Sq. sine bell 0.137 sec
Shifted by -0.137 sec

F1 DATA PROCESSING

Sine bell 0.049 sec
Shifted by -0.043 sec

FT size 4096 x 512

Total time 14 minutes

_da
0 sec
e

A

[e3Ne}

27

OPFGHDE_DA (3.74 ppm)
748

2180-BOE

Berecz Gabor
2008.07.02. (DA}

DC13
0.0 C /3021 K
o0 risopr
PULSE SEQUENCE: dpfgnoe_da
Relax. delay 2.000 sec
Pulse 90.0 degrees
2.000 &

ns
OBSERVE  HI, 499_5244636 MHz

Line broademing 1.0 Hz
FT size 13
Total time L9 mimutes

Fz

27

(ppm)

E-

W ot

4 1

6.9

T
6.0 5.5
F1 (ppm)

3.0

27

ppm
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GHSOC_DA (110 Hz)
74867
2180-BOE
Beracz Gahor
Z008.07.02. (DA)
Salvent: COC13

Temp. 30.0 € ; 305.1 K
THOVA-500 "i500%

PULSE SEQUENCE: ghsqe_ta
Relax. delay 1,500 sec
7 sec

width 52046 Hz

ts

OBSERVE  HL, 499.5244708 Wiz
DECOUPLE C13, 125.6148077 MMz
Power 44 uB
on during acquisition
of f during delay

RP-1 modulated
DATA PROCESSIN
5q. sine bell 0.203 sec

Shifted by -0.205 sac

NG
8q. sine bell 0.006 sec
hifted by -0.006 sec

®
Total time 29 minutes

_DA (140 HZ, B HZ)
7867

2180-BGE

Berscz Gabor
2008.07.02. (DA}

o3
30.0 C / 303.1 K
00 {500

PULSE SEQUENCE: ghma<_da
Relax, delay 1.500 sec
sec

Widih  5204.6 Hz

Total time 29 minutes

27

F2 | !
(ppm) F
] =
4.0
E =
4 & =
4.5
5.0
5.5
6.0
6.5
7.0
7 -
7.5 =
8.0
T T T
130 120 110 100 90 80 70 50
F1 (ppm)
27
F2
(ppm) -3
] =
4.0 -
] = -t -
4.5
5.0
5.57 o -
6.0
6.5
- — - - -—
7.0 - —_— -
i - -
_ - = .
7.5 = i
i .
8.0
T T
150 140 130 120 110 100 90 80 70
F1 (ppm)
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STANDARD 1H
SreuD INDEX FREQUENCY PPH HEIGHT

1986-BGE 1 5856.567 11.724 4.5
Berecz Gabor 2 2950.317 7.908 27.7
2006.07.25. (BT) 3 2948.242  7.904 36.9 0]
Solvent: DHSO a 3942.139 7.892 33.7 0
Temp. 25.0 C / 298.1 K 5 3940.0632 7.888 73.9
INDVA-500 "1S00% 6 2937.500 7.8B2 63.4
AR SEWUE L e T g o
helax. delay 3. 8 3935.425 7.878 42.0
Acq. time 5.000 sec 9 917,114 7.842 67.1
width 8000.0 Hz 10 3916.626 7.841 58.7 Cl (6]
né?;z&ﬂ%’“'ﬁi“"in 5268278 HH: o 2308938 7.8 3.3
. z
DATh PEOCERSING 12 3906.447 7.824 38.0 'S—NH
FT size 131072 13 3751.343  7.510 121.7
Total time Z minutes 14 3344.116  6/695 121.8 //\\
15 2181.763 4|368 1.2 ( [ele)
16 2176.955 4352 1.4
17 2175.808 4358 0.2
18 2173.828 4|352 3.8
13 2145.386 4,295 5.7 28
20 2143.311  4)291 8.7
21 2140.625 4,285 1.6
22 2137.451 a|278 2.1
23 1260.132 2|523 a.7
24 1258.179 2/518 0.8
25 1256,34F 2/515 5.2 (
26 1254.517 2|511 0.7
27 1252.68F 2|508 a.7
28 1042.236 2|08 3.4
29 -0.000 -0.000 27.5
{
|
|
|
|
. r
/ |
|
|
|
i
) 4 Al
| I
A _1 JJ_ v - e
T T L | L I T T T T I A S AR BRSSO L
11 10 9 8 7 6 5 4 3 2 1 ppm
e — e ——
0.7% 0.84
2.84 0.98 0.06
STANDARD 130 INDEX  FREQUENCY PPM HEIGHT
19562 BGE 1 23766.049 189.203 ar.1
Berecz Gabor 2 18782.946 149.532 63.0
2006.07.25. (BT) 3 17652.633  140.534 56.0 (0]
Solvent: DHSO 4 17541.582 139.650 62.3 O
uTEMD- ;ﬁig g?/ 298.1 K 5 17226.076 137.138 59.1
LA 6 16889.909  134.452 51.5
INOVA-500" “1500" - -
PULSE SFOUENCE 7 16770.680 133.513 59.4
Redax. geiny 3,000 sec 8 16702.241 132.968 61.7
Pulse 6.0 usec 3 16631.220 132.402 59.0
Acg. time 1.300 sec 10 15325.722  122.009 62.8 Cl (6]
\ﬂgtpezﬁﬁig ;u 11 15118.876 120.371 59.7
L n
OBSERVE C13, 135.5061583 MHz 12 14867.313 118.380 67.3 S—NH
DECQUPLE H1, 499.5293374 WHz 13 13660.383  108.751 66.7
Pawer 32 d8 14 8187.449 65.181 52.4 /\\
continuously on 15 8047.950 64.071 51.8 O 0
WALTZ-
Bt 16 5050.036 40.204 30.0
Line broadening 0.5 Hz 17 5028.845 40.036 85.7
FT size 131072 18 5007.854 29.868 186.4
Hatal dina B minttes 13 4986.762 39.700 214.3 28
20 4966.102  29.536 186.0
21 4945.011 39.368 94.%
22 4923.919  39.200 30.3
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STANDARD 1H THDEX FREQUENCY PPN HEIGHT

73018
5185 BaE 1 4041.992 8,092 57.0
Berecz Gabor 2 4033.560 B.075 61.5
2008.02.27. (BT) 3 3985640 7.979 51.2
Solvent: COC1E 4 4583.765 7,975 53.5
emp. 25.0 C / 296.1 K 5 3921.143  7.850 103.4 (o]
INOVA-500  “iso0" [ 3635.205 7.678 a0.3 o]
PULSE SEQUENCE 7 JB33.008 7.673 39.2
Rejax.detay 1.000 sec 8 3B26.782 7.661 37.3
Acq. time 5.000 sec a 3624585 7,656 6.6
Width 8000.0 Hz 10 3628.540 7,264 1.6
ongeRvE T 81 an 5240581 Wiz 1 Jazn.ase B.ses s '. (e}
O cenain 12 2178.955 4.382 4.7 Cl
FT size 13107% 13 2175.903  4.356 9.5
Total time 3 minutes 14 2172.607 4.349 37.2 | 'S—N
15 2170654 4,345 0.8
16 2169.678 4,343 33.4 //\\
17 2154.175  4.312 38.4 O 0
18 2153.198  4.310 37.8
19 2151.245 4,307 37.6
20 2149.170  4.302 35.1 Br
21 2148560 4,301 36,0
22 2147.948  4.300 3.0 | 29
23 2145.508 4.295 2.9
24 2005.005 4.014 2.7
25 1997803 3,999 9.1
26 1900.723 3.985 25.9
27 1680.308 3,384 16.6
28 1683.350 5.370 29.5
23 1676.270 3.356 14.7
30 1000.000  Z.002 2.7 |
a1 792,358  1.586 1.6 IS
3z 0.000 0.000 23.1 | (
|
I
- M 1 | - | I .
8 7 6 5 4 3 2 1 ppm
0.94 0.79 0.95 2.01 003
0.80 0.95 a.04 z.00
SINEhRD 150 TNDEX  FREQUENCY PPN HEIGHT
2185 BGE 1 23416.511 186.415 284
Berecz Gabor 18733.406 149133 488
2008.02.27. (BT) 3 17943.367 142 644 a8.0
Solvent: COC1E 4 17544.441  139.668 3r.2
LTEm0- 35,0 C 7 298.1 K 5 17451.507 138.953 a1.8 (0]
ser: 1-1d-
FE e E, ? 16662 .600 134.242 86.1 (0]
8

16770515 133.507 7.4
FEE§EKS[EEE:UE3 000 see 16720.500 133.181 290
Balee 6 0 usee’ ] 16699226 132,940 46,1
Acq. time 1,300 sec 10 15529207  126.810 31.7
‘;{gtp'ﬂ:g??‘g :!7 11 15602.742 125.B03 99,0 cl o
P n
e Gos531a WHz 12 15200968 121,084 96.0

OBSERVE €13,

DECOUPLE HL, 499.5269647 MHZ 13 1430L.77 113.850 86.7
Power 32 dB 14 9704.100 77.25% 128.0 S—N
GALT2CT mdudet e IR aran reas s 7\
DATA PROCESSING 16 9640.149 76.743 139.1 O
Line broadening 0.5 Hz 17 §158.211 64.946 81.4 (@]
FT size 131072 18 8045.906 64052 B7.6
Total time 36 minutes 19 6678.718 53,168 69.2
z0 3504.402 Z7.598 73.6 Br
1810 160 140 120 100 a0 60 40 20 ppm
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Standard 1H

a e N mme oo
= s S Lmn oo 144447
£ RN E PMaNmmo ! N
v Guea o CDTZEZ bge2363-2363-BGE_1
) ‘ R l ) Berecz Gabor
T S V i i 2025.03.28. (KP)
Current Data Parameters
OH
O
Time 10.34 h
INSTRUM spect
,l’ Cl (6] PROBHD  Z145856_0002 (
! PULPROG zg30
N TD 65536
SOLVENT CDC13
//\\ 18
(O2Ne] 2
Br
30 ) usec
) usec
295.0 K
1.00000000 sec
1
600.0037050 MHz
1H
11.50 usec
28.00000000 W
F2 - Processing parameters
SI 65536
| SF €00.0000120 MHz
n WDW EM
i 58B 0
1B 0.30 Hz
cB 0
BC 1.00
p s
ot f A 4 <
Ljd L i |
r T T T T T T T T T T T T T T T T T ("X?
8.0 7.5 7.0 6.5 6.0 8.5 5.0 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.5 ppm
[N K [N Nl [ o " [ 1l BRUKER
EEE B2 B H SR = B B oHE Lo
=1 == == - = | ledl —I=l= =l = <l =
=& — = Standard 13C
o = = = 144447
o . o P bge2363-2363-BGE_1
A4 3 w o Berecz Gabor
2025.03.2B. (KF)
[T T " '
Current Data Parameters
HAME 144447
OH
O
spect
2145856_0002 {
cl o
i%
00 1.105709 Hz
0.8043968
Br 196.07
3.800 usec
30 18.00 usec
295.0
1.00000000
0.03000000
1
150.8852070 MHz
1ae
F2 - Processing parame
a1 131072
150.8701299 MHz
o
1.00 He
o
1.40
- ‘ C>o)
BRUKER
T T T T T T T T T T T T T T T m
140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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cosy 30
144447
| bge?363-2363-BGE
Berecz Gabor
2025.03.28. (KP)

3.5

L) 4.0

L_Mq
!

50

5.5

75

L X ]
-

80

75 70 65 6.0 55 50 45 40 35 ppm !}ggl!

144447
bge2363-2363-BGE_1
I Berecz Gabor

‘ HSQC (140Hz) 30

2025.03.28. (KP)

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5
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HMBC (BHz, 140Hz) 30
| 144447
‘ bge2363-2363-BGE_1

Berecz Gabor
2025.03.28. (KP)
l [ 1
R [
- LE . .
—_—
R R -
| & 2 o
S
-
"
150

80 75 70 65 6.0 55 50 45 40 35 ppm !&8'.
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;.:;F;;,;,:.,:T'“; 3 R A EE R0 h b s Lo s
Y S/ | |
Cl o
I
‘ Cl S
A
AN L\
Br
31
) 1
___.fv_.;‘,l. Ao A i — T e
T T = 3 T T T T 1 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 0.5 ppm
WOR EE  E W R ¥
= R = ~ = 5 = ldil s = B =
S 2RB8RR] &a oo com ~ o
Y7 / |/
| \\M /// W \‘Pj \\!‘\f
Cl
(0]
| o] o
A
|
| P\
| Br
31
e N |
T ™1
T T T T T T T T T T T LARD Cil AR
140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

Standard 1H

85354
2364-BGE
Berecz Gabor
2010.03.18. (BB)
NAME 85354
EXFNO 1
PROCND 1
Date_ 20100318
Time 14.34
INSTRUM spect
PROBHD 5 mm PABBO BBE-
PULPROG zg30
65536
SOLVENT ©bel3
NS 64
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 He
BQ 3.9846387 sec
RG 1.8
oW B0.800 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
o 1
CHANNEL fl ssscc==e
1H
12.50 usec
1.00 d&
11,97157383 W
400.1324710 MHz
32788
400.1300114 MHz
na
o
0.00 Hz
o
1.00
Standard 13C
85354
2364-BGE
Berecz Gabor
2010.03.18. (BB)
NAME 85158
EXPNO 2
FROCND 1
Date_ 20100318
Time 15.28
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG zapg30
65536
SOLVENT cocl3
NS 1024
Ds 1
SWH 24038.461 Hz
FIDRES 0.366792 Hz
AQ 1.3631588 sec
RG 2050
DR 20.800 vsec
DE 6.50 usec
TE 303.0 K
o1 2.00000000 sec
o1l 0.03000000 sec
TDO 1
======-== CHAMNEL f1 ==
NUCl1 13C
Pl 9.50 uszec
FL1 1.80 dB
FL1W 40.49381837 W
5FO1 100.6228298 MH2
=emm==== CHANNEL f2 ==
CPDPRGZ waltzlé
Nucz 1H
PCED2 90.00 usec
PLZ 2.00 dB
PL12 Z0.00 dB
FLI1Z 20.00 dB
PL2W 9.50935936 W
PL12W 0.15071318 W
PL13W 0.15071319 W
SFO2 400.1316005 MEz
51 32768
SF 100.6127744 MHz
WOW no
558 o
LE 0.00 Hz
GB 0
PC 1.40
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o = o = ] Standard 1H
a2 & S @ = 14i423
- - - o 7 BEGO700_ 1A
v ' | | Berecz Gabor
v NN ! y 2024.09.02. (KP)
Current Data Paramet
HAME 143408
EXENO 11
PROCNO 1
OH o) F2 - Acquisition Parameters
Date 2
Time
INSTRUM
PROBHD 2145856
PULPROG
[of o ™
SCLVENT cpels
J— 16
/\ 12019.230 Hz
0.366798 Hz
00 (0] 2.7282976 sec
196.07
S 41.600 usec
25.00 usec
32 295.0 K
1.00000000 sec
1
600.0037050 MHz
RUC1 1H
Pl 11.50 usec
PLW1 28.00000000 W
F2 - Processing parameters
65536
500.0000127 MHz
EM
0.30 Hz
’ i 1.00
l L J
T T T T T T T T T T T T (‘Xj
8.0 7.5 7.0 6.5 6.0 5.5 5.0 3.0 25 20 1.5 1.0 0.5 ppm
" ni n I n I I BRUKER
N ER g 3 g (O
al == == = o ol o5 =
= o - Standard 13C
= = : 143408
E = BEGO700_1A
i n Berecz Gabor
2024.09.02. (EF)
IR u I
OH
Oj
Cl O (6]
A
(O3] \\““—\\ o)
S
1.00000000 s
0.03000000
1
150.8852070
13c
5.90
71.00000000
600.0024000
18
waltzlé
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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55
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6.5

7.0

75

o0

80

30 pom i)

32

I ppm

40

50 I

60
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80
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100
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143408

BEGOT00 1A
Berecz Gabor
2024.09.02. (EBR)

‘ | HMBC (BHz, 140Hz) 32

80

50

60

70

90

100

110

150

160

170

180

190

80 75 70 B85 80 55 50 45 40 35 30 25 ppm !ggn
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S1ANDARD 1 INDEX  FREQUENCY PP HETGHT
2007-BGE 1 5182.128 10.374 2.9
Berecz Gabor 2 3837.378 7.882 32.4
2006.09.20. (BT) E 3934.448 7 .B76 9.5
Solvent: DMSQ 4 3931.152 7.870 8.6
Temp. 25.0 C / 238.1 K 5 3920.223  7.864 0.0
INOVA-500 iS00 ] 3855.469 7.718 23.5
PULSE SEQUENCE oo 7 3853.271 7.714 41.8 OH o
. \'s .
Fojam-gitlay 8 8 3848.999 7.705 57.1 |
Acq. time 5.000 sec 9 3846.802 7.701 98.1
width BOOO,D Hz 10 3844.116  7.696 10.1
16 repetitions 11 3544.922 7.097 87.3 il
R OCEoLyaRe -5268312 MKz 12 3350.942 6.707 122.4 |
FT size 131072 13 3331.787 6.670 2.6 cl o]
Total time 2 minutes 14 3330.200 6.667 3.1
15 3324.219 6.855 3.1
16 8315.674 6.638 4.0 S—NH
17 3243.774  5.494 51.4 //\\
18 2117.432 4.238 5.1 IS
13 2110.596 4.22 13.9 o
20 2103.271 a.211 140.5
21 (2095.708 4.19 14.0
22 2088.989 4.18 4.6
23 2084.473 4.17 2.9 33
24 1696.899  3.39 5.4
25 1689.819, 3.38 16.5
26 |1682.861| 3.35 20.1
27 1675.903) .35 6.6
28 1256.226| 2.51 3.7
29 1254.639 2.512 7.6
30 1252.808| 2.508 10.1
31 1250.877| 2.504 7.1
az V1249.268| 2.50 3.2
33 1038.696| 2.079 / a.7
34 551.880( 1.105/ 10.9
35 544,922| 1,091/ 21.%
38 537.842| 1.077 10.5
37 -0.000| -0.000 4.5
f
i |- 4
P
{
f Hao
[ o
| Epo ty
/ )
.// 4 7 e g -
L AL | | |
R, B N AN - L L L S
R - — ' — , - . S— - , —
10 9 8 7 ] 5 4 2 1 ppm
R N -
0.83 1.80 84 4.00 0.07 0.01
1.03 1.00 1.04 0.04 0.2
STANDARD 130 INDEX  FREQUENCY PPH HETGHT
2007 -BGE 1 17926.704 142.716 78.1
Berecz Gabor 2 17869.087 142.257 72.7 OH
2006.09.20. (BT) 3 17548.774  138.707 78.1 o)
Solvent: DMSD 1 17511.176 139.408 66.7
premp. 28,0 G / 2981 K s 16657.172 132.609 72.1
ser: 1-14- " 6 16633.247 132.419 72.3
;gf;:’:g;um‘::“" 7 16569.790 132.073 69.8
Relax. dainy 3,000 son 8 16007.758 127439 70.3
Fulse 6.0 beee 3 15773.872 125.577 72.6 cl (0]
Acq. time 1.300 sec 10 15755.297 125.270 77.8
\;ggth 322?2#‘ Hz 11 14452.583 115.058 71.2 S NH
repe ons —]
DBSERVE  Ci13, 125.606155% Hiz 12 14274.360  113.834 74.1 / \
DECOUPLE H1, 488.5203374 HHz 13 8264.594 65.785 74.7 /\
Power 22 dB 14 8179.145 65.115 11.2 O o
continuously on 15 8079.536 64.322 73.1
DA ERacrep AR oY 16 8077.583 64.308 73.9
Line broadening 0.5 Hz 17 5050.239  40.205 27.4
FT size 18 5028.755 40.034 84.8 33
Total time 56 minutes 19 5019.477 39.4960 7.8
20 5007.758 39.867 169.8
21 4986.762 39.700 200.0
22 4965.766 39.533 170.2
23 4944.770 39.366 85.5
24 4924.262 39.202 27.8
25 1929.145 15.358 11.8
o | |
| |l
|| |
| i I
. . M l
Il
|
| [ | |
| | | I |
| ‘
‘ |
20
| e Etz0
| L 1] i ,
e oo st akes o e
! T - - e - - T
140 130 1z0 110 80 70 60 50 30 20 10
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STANDARD 1H
P TNDEX FREQUENCY PPN HETGHT

2039-BGE 1 3954.712  7.917 24.4
Berecz Gabor 2 3952.515 7.913 24.8
2007.01.16. (BB) 3 3731.934  7.471 13.1 Cl
Solvent: CDC13 q 3729.736 7.487 1z.7 O
Temp. 25.0 C / 298.1 K 5 3723.633 7.454 i8.4
INOVA=500 "i500% 6 3721.436 7,450 17.8
PULSE SEQUENCE . 7 3682.251 7.372 25.1
Puloe 58 thac seC 8 3673.828 7.355 18.0
Acq. time 5.000 sec 3 3626.831 7.261 12.86
';;dlh ages;n Hz 10 3612.793 7.232 15.6 Cl (0]
repe ans -
OBSERVE M1, 493.5244692 MHz :: gzgfgg? ;2;2 ::'; e
DATA PROCESSING pad . -3 S—NH
FT size 131072 13 2927.296  5.860 3z.8 | /
Total time 1 minutes 14 2645.386 5.296 111.9 J /\\
15 2126.587 4.257 27.1 |
18 2123.535 4.251 2.7 |
17 2119.751 4.244 24.2
18 2102.173 4.208 7.0
18 -0.000 -0.000 15.2 34

— — : — ———— - e — —
7 6 5 4 - 1
Lt s e ——
7.08 B.53 7.12 7.8 10.38
0.78 B.34 7.54 7.82 34.46
g;g'sg“w 1sc INDEX FREQUENCY PPM HELGHT
5059-BaE 1 18230.964 145,133 22.9
Berecz Gabor 2 18063.484 143.800 33.4
2007.01.16, (BB) 3 17827600 141.923 25.1 cl
Salvent: CDC13 4 17187.019 136.823 27.2 O
JleEmp. 250 C 7 298.1 K 5 16753.914 188,375 29.9
:  L=14= - [ 1664%.074 132,483 72.3
;:E;:-;:guw;” 7 16555.183 131.793 59.1
. a 16425.789 130.763 33.6
Relax. delay 3.000 sec Y 16212.410 129.084 5.4
Fulse 6.0 usec
Acq. time 1.300 sec 10 15853.523 126.207 27.2 Cl (0]
Width 32000.0 Hz i 15236.824 121.298 61.7
repetitions
OBSERVE €13, 125.8055308 MHz 1z 14778616 117,851 .7 S—NH
DECOUPLE Hl, 439.52689647 MHz 1z 8704.587 77.257 is8.1 /
Power 32 dB 14 8672.371 77.000 161.9 [ /\\
continuously an 15 9640.632 76.747 158.0 || (0]
WALTZ-16 modulated
DATA PROCESSING 16 B076.668 64.237 76.3
Line broadening 0.5 Hz 17 8069.832 64.242 69.7
FT size 131072 18 7947.761 53.2791 454
Total time 3 minutes 19 6709.480 53.413 8.4 34
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STANOARD 18 INDEX  FREQUENCY PPN HETGHT INDEX  FREQUENCY PPN HETGHT
1177 n0E 1 3942.139  7.8%2 . a0 1755.127  3.51 29,8
Berecz Gabor 2 3939.941 7.887 az.9 a1 1750.732  3.505 47.4
2008.06.19. (BB) 3 3654.736  7.717 1.2 4z 1748.657  3.501 34,6
Solvent: COC1E a 3719.238 7,446 274 LE 1745 850 3.485 a5.1
Temp. 30.0 C / 303.1 K 5 a717.041 7.441 25.2 a4 1744019 3.431 30.1
INDVA-500 ™{580" 6 a710.938 7.429 46.7 5 1740356  3.484 £9.2
PULSE SEQUENCE . 7 3708.862  7.425 3.8 16 1731.619 35.473 7.1
%. delay
Pulse 90.0 degrees B 3687.500 7.382 z8.9 ar 1729.6149 3.463 3.4
ACq. time 5,000 se ° 2678.198 7,365 17.7 18 BOZ.612 1,607 5.1
Width 8000.0 Hz 10 3626.343  7.260 16.7 19 BO0.342  1.202 4.4
n!ﬁg[;sgetinoni” 244712 Mz 11 3500.610 7.008 7.8 |~ 50 0.000 0.000 16.3
FFE A 12 3412.359  6.831 60,4
FT size 131072 13 2640.015  5.285 11.9
Total time 1 minutes 14 2127.197 4.258 3.5
15 2121.626  4.248 9.1
16 2119.019 4,242 8.3 Br
17 2116.333 4.237 16.9
18 2108.687 4,222 156.5
13 2107.056 4.218 143.5
20 2099.609 4.203 17.0
21 2096.680 4,197 5.2 0O
22 2093.506 4.191 8.0 o)
23 2088.745  4.181 3.8
24 1929.610 3,863 8.7
25 1924.927 2.854 1.4
26 1919.312  3.842 2.2
27 1914.307 2.832 28.0
28 1913.696 3.831 27.3 cl O
23 1308.613 3.8z21 20.3
El 1901.001 2,806 12,2 -
a1 1695.996  3.796 19.7 [ { S—NH
3z 1694.531 3.793 17.2 | //\\
a3 1689.648 3,782 18.6 | | [e] o)
3 1685251 3.774 1.1
as 1684.033 3.772 9.0 |
kS 1678.906 3.761 7.5
a7 1765.991 3.535 5.4
ER 1761.230 3.526 6.3 | 35
as 1759.399 3,522 4.5 |
II
— ~
~ | { |
| | - |
- |
| |
i J 1 - —
s I S W )
7 B 5 a 3 2 1 ppm
[E— [E— e [E—
a.59 708 5.23 6.97 14.19 0.44
6.26 6.4B 6.51 26.100 14.31
gx:';gﬂﬂ) 13C TNDEX FREQUENCY PPN HEIGHT
L137-naE 1 18119, 148 144,243 34.9
Berecz Gabor H 18021746 143.547 39.2 Br
2008.06.19. (BB) 3 17653.523 142.129 4.7
Solvent: CDC13 4 17114265 136,244 14.2
uTellp. :lwi: g?a' 302.1 K 1] 16B03.718 133.771 1z.9
gar: l-14- " [ 16563.503 132.018 115.2
;:r;: ;::UE”(':?" 7 16470, 710 131,120 10.8 o
Relax, delay 2.000 sec B 16404.304 130.592 1z.0 o
Pulse 90.0 degrees E] 16208.503 129,033 33.3
Acg. time 1,200 sec 10 15807.136 125.838 29.1
“g;hl_?gg?i?oﬂg 11 15080.574  120.054 9.8
OB3ERVE PCIQ‘ 1;‘5,5055203 MHZ 12 14684.578  11%.901 3.6
DECOUPLE H1, 490_5269647 WHZ 13 11500686 94,741 -4.3
Powar 34 dB 14 10510.261 BZ.670 4.5 CI 0
cont fnuous Ty on 15 9704.597  77.257 86.6
WALTZ-1R mosulated 16 9672.371  77.000 91.2
DATA PROCESSING S—NH
Linme broadening 0.5 Hz 17 9E4D.E32  FE6.747 B0.4
FT size 131072 18 8701.667 68,272 78.2 //\\
Total time 118 minutes 19 8078.132 64.309 156.3 O O
20 B062.996 64.188 146.9
21 3822.527 20.510 115.8
35
T APV VSOOI S———
T T T T T T T T T
140 130 120 110 100 90 a0 70 60 50 40 30 20 10 ppm
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STANDARD 1H INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPM HEIGHT

Soaal sor 1 3883.667 7.775 27.7 40 1247.070 2.497 7.3
Berecz Gabor 2 3881.470 7.770 30.4 a1 1035278 2.073 5.6
2006.08.06. (S2A) 3 3841.187 7.690 17.8 az 519,652 1.040 7.4
Solvent: DHSO a 3B38 .667 7.685 15.7 a3 513,672 1.028 7.1
Temp. 25.0 C s 298.1 K 5 4832 686 7.673 7.7 44 0,000 0.000 14.2
INOVA-500 “iSpo® [ 3830.566 7.668 25.9 |
PULSE SEQUENCE 7 3804.688 7.617 30.6 |
Relax. delay 3.000 sec 8 3706.265 7.600 19.4
Pulsa 6.4 usec
Acg. time 5.000 sec L] 3496.460 7.000 27.5
Width 8000.0 Hz 10 3487.793 6.982 42.8
16 _repetitions 11 3458.862 6.924 62.0 |
R CFhatyaD® 5268346 MHz 12 3450.195 6.807 41.5 OH
FT size 131072 13 3106.201 6.218 25.0 |
Total time 2 minutes 14 3101.929 6.210 30.2
15 2071.655 6.148 21.8 ’/'
16 3067.383  6.141 17.4
17 2171.387 4.347 6.5
18 2168.579 4.341 7.6
19 2166.870 4.338 1u.2| Cl
20 2164.063 4.332 1.4
21 2161.377 4.327 8.6 S—N
22 2159.302 4.323 5.5 /
23 2158.203 4.320 7.6 /\\ \
24 2155.884 4.316 9.3 i O o
25 2147.461 4.289 s.o|
26 2144.043 4.292 f-,dl
27 2135.498 4.275 10.3
28 2133.667 4.271 5.3[ | 36
29 2132.568 4.269 8.4 [
30 2130.859 4.266 10.5 |
a1 2129.885 4.263 10.5 |
32 2128.540 4.261 10.3 |
33 2125.977 4.256 9.3 ||
3a 2124.023 4.252 7.9 [
35 2120.483 4.245 5.8
36 1701.284  3.408 184} |
| 37 1662.354 3.328 81.
38 1250.732 2.504 7. |
39 1248.901 2.500 10.8 |
‘ |
- r - rr
-] | | |
|
| |
1 ‘ | —
| _ Al ] J J - .
| | |
S ! L 0
—— e —t————————— - - - — : e
7 6 5 4 3 2 1 ppm
[ et e — —— —_
5.917.44 .94 7.02 28.80 0.34
7.03 0.14 7.09 7.32 z0.%2 0.96
STANDARD 13C INDEX FREQUENCY PPH HETGHT
23%%250 1 18025.837 143.501 27.%
Berecz Gabor 2 17947.212 142.879 23.0
2006.09.06. (SzA) 2 17682.563 140.772 28.2 O
Solvent: DMSO 4 17168.891 136.683 30.9 OH
JTeme. 35,0 C / 298.1 K s 16875.923 134.351 33.5 O
seri  1-14-87 & 16818.794 133 .89 26.1
;Zf:’? ::;umé:““ 7 16600.532 132.158 a0.1 ;
e AN 200 sec 8 16518.012 131.501 28.8
Pulse 6.0 usec s 16351.997 130.180 22.9
cq. time 1.300 sec 10 15942.305 126.926 q1.5
‘;;glpsiﬁs‘-gngz 1 15401.313  122.611 a1.1 Cl
OBSERVE® C13, 125.5061592 MHz 12 14773.872  117.616 1.1
DECOUPLE H1, 498.5293374 HHz 13 8389.106 66.786 5.3 S—N
Power 32 dB 14 8108.462 64,512 36.9 //\\
continuously an 15 8025.337 63.880 34.2
oRTh BRbCERSING e 16 5115.160 40,722 1.9 0o
Line broadening 1.0 Hz 17 5050.239  40.205 23.5
FT size 131072 18 5029.243 40.038 68.9
Total time 15 minutes 18 5007.759 39.867 137.5
20 4986.762 39,700 162.0 36
21 4965.766  39.533 137.6
22 4944.770  39.366 5.2
23 4923.774 38.188 23.1

T T T L T ¥
140 130 120 110 100 90 80 70 80 50 40 30 20 10 ppm
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STENOGED 1H TNDEX FREQUENCY PPM HEIGHT
1851 BaE 1 3881.079 7.970 13.3
Berecz Gabor z 328B0.835 7.969 14.5
2006.04.06. (BT) E] 3979.980 7.968 23.3
Solvent: COC13 L] 3978B.638 7.965 13.7
Temp. 25.0 C / 288.1 K 5 3754.131  7.475 77.8
INOVA-500 “i500" 3 3732.788 7.473 62.0
P SEUENCE oo 7 3625.122- 7,257 12.0 Cl
Pogte B e sec B 3503.296 7.013 18.6
Acg. time 5.000 sec ] 3494.623 5.996 a1.9
Width 8000.0 Hz 10 3181.812 6.970 61.4
16 repetitions 11 3473.145 5.953 28.2
Y cHoahg | ocderas HHz 12 3354.980 §.716 6.9
FT size 131072 13 2642.212 5.289 73.4 cl
Total time 2 minutes 14 2186.035 4.376 3.9 r
15 2183.105 4.370 B.0 {
16 2180.664 1.365 9.1 ! S—N
17 2177.368 4.358 13.0 ! //\\ \
18 2172.607 4.349 6.8 | [o}Re)
13 2168.335 4,341 6.7
20 2165.894 4,336 8.7
21 2162.964  4.330 10.6
22 Z160.645 4.325 12.4
23 2152.222 4.309 23.2 37
za 2143.677 4.291 12.3 |
25 2141.235 4.287 9.8 |
26 2138.550 4.281 8.5 |
27 2135.986 4.276 6.1 |
28 2126.953 4.258 6.2
29 z122.314 4.249 13.3 |
30 2118.896 4.242 8.5 |
31 2116.455 4.237 1.5
3z 2113.403 4.221 6.2 |
s N 33 2107.422  4.219 4.7
34 1764.287 3.542 151.2 J
| 35 -0.000 -0.000 135 |
| |
| |
B | CHacty |
- |
| |
‘ |
- -~
|
e FE— —
— T - - T — T
8 7 6 4 2 1 ppm
N [— f— [ JE— f—
0.82 1.96 0.2
z.03 1.02 h.14
e INDEX FREQUENCY PPM HETGHT
1951 -BGE 1 18020.027 143.454 35.5
Bereez Gabor 2 17863.288 142.206 25.8
2006.04.06. (BT) 3 17649.422  140.504 26.49
Solvent: COC13 a 17088 .R17 13R.127 3R89
Temp. 25.0 C / 298.1 k 5 16760.750 133,429 78.3 Cl
T e 6 16731.453 133,196 3r.a
7 16672.371 132.726 23.7
Pﬁé?iﬁ‘ﬂﬂ?!iia.uuu coc 8 16612.312  132.248 81.8
Pulse 6.0 usec 9 16062.018  127.867 80.5
:g:ihlggs'}‘.gu: S8C 10 15843.758 126.129 15.4
i 50.0 Hz 11 15264.656 121.519 85.7 cl
272 repetitions
OBSERVE. C18, 125.6055332 Miz 12 14991.218 115.342 89.0
DECOUPLE H1, 499.5269647 MHZ 13 8704.109  77.253 104.8 S—N
Power 52 d3 14 8672.371 77.000 109.1 /
WALTZ-15 modulated ;: ;‘::g'éqq g.713 105.2 /\\ \
DATA PROCESSING -636  64.639 ppl (026
Ling breadening 1.0 Hz 17 8013.191 63.792 a2.8
FT size 131072 18 6731.341 53.582 59.8
Total time 19 minutes 19 6708.504 S52.405 9.6 - - POM
20 4954,109 39%.439 61.8 37

1z0

11

50 40 30 20 10 ppm
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e = THDEX FREQUENCY  PPH HEIGHT INDEX FREQUENTY PPN HEIGHT
1952-BGE 1 3958.374 7.824 23.9 an 1083.984 2.1490 9.3
Berecz Gabor 2 3675.043  7.357 64.9 a1 841.553  1.685 16.8
2006.00.06. (BT) E 3673.950 7.358 56.9 az 835.083 1.672 45.8
Solvent: COC13 4 3627.197  7.261 B.4 a3z B28.857 1.659 14.1 N
Temp. 25.0 C 7 208.1 K s 3626.831 7.%61 8.0 44 801.514 1.605 5.9 o)
IHOVA-500  "i500 6 3473.999  6.955 za.4 45 567.505 1.136 z.8
PSIS;E SEQde‘NCFﬂ 00 7 3465.454 6.938 3z.8 a6 SEL.401 1.124 z.8
elax. delay 3. sec - -
Puise 6.4 usec 8 3421.997 6.851 34.5 ar 0.000 o.o00 8.7
Acq. time 5.000 sec ] 3413.330 6.833 25.0 as -0.244  -0.000 8.1
Width 8000.0 Hz 10 2434.082 4.873 38.19
uégeﬁ\?ﬁ'“iﬁimiu 5244699 MHz e 2133178 4.270 77 Cl
DATA F‘RI]L:&SSENG N 12 2130.615 4.265 15.7
FT size 131072 13 2126.221 4.256 az.2 S—N
Total time ? minutes 14 2124.878 4.254 0.5 - - /
15 Z2118.751 4.24a4 2.7 | [ I /\\ \
16 2115.967 4.286 20.1 | | | O O
17 2113.525 4.231 10.5 ( i
18 2112061 4.228 7.5 |
19 2108.887 4.222 8.2
20 2104.370 4.213 8.0 | ‘ | 38a
21 2192.539  4.209 11.1 |
22 2098.877 4.202 6.9 | | |
23 2097.046 4.198 6.9 | |
24 2094.116 4.192 a.3 | |~
25 2089.722 4.183 2.9 | (
26 2087 .036 4.178 3.0
27 1740.845 3.485 163.7
28 1730.225  3.464 3.0 |
29 1143.555 2.288 9.5 ‘ |
30 1141.478  2.285 5.9 |
a1 1139.409 2.281 5.0 | |
3z 1138.719  2.276 11.1 ]
I 33 1134.766 2.27% 14.2
34 1130.005 2.262 6.0 [
3s 1107.54a4 2.217 6.1 |
36 1102.783 2.208 14.4 |
37 1100.952 2.204 11.3
38 1098.145 2.198 5.3
as 1086.313 2.185 10.0
r |
| |
] |
1
P | J}JJl‘ J‘ f
[ il |
i J‘” N 1 L
S | - - il It A v
— — : r—— T T T T - — ——
8 7 6 4 3 2 1 ppm
L -
0.81 0,38 1.01 3.00 4.02
2.01 .97 4.08 a.10 0.09
STANDARD 130 INDEX  FREQUENCY PPM HETGHT
1982-BGE 1 18063.484 143.500 21.2
Berecz Gabor 2 18033.211 143.559 26.7
2006.04.06. (BT) 3 17748.054 141.289 27.2
Solvent: CODC13 a 16979.011  135.167 3z2.86
UTemp, 15;'[40 g?f 298.1 K 5 16941.414 131.868 29.4 O/\\
ser:  1-14-87 ] 16785.164 133.624 56.8
nova-son  iseo ? 16506.355 131.404 22.8 N o)
"ES;SES%%C‘B PP, 8 16444.832 130.914 58.0
e m e ] 16322.273  129.939 26.6
Acg. time 1.300 sec 10 16094.246 128,123 59.5
¥iuzh S2000.0 2 11 1544%,367 122.942 65.5
repe ons
OBSERVE C13, 125.6055323 MHz 12 11785.699  117.590 649
DECOUPLE H1l, 489.5269647 MHz 13 9704.597  77.257 96.2 Cl
Power 32 dB 14 9672.371 77.000 99.2
continuously on 15 9640.632  76.747 6.3
TZ-16 modulated S—N
DT PROCESSTMG 15 8132.820 64.744 57.7 /
Line broadening 1.0 Hz 17 8064.461 64.200 60.6 /\\ \
FT size 131072 18 8028.328 63.912 55.9 [ele)
Total time 18 minutes 19 6687.996 53.242 116.7
20 5033.211 40.068 43.8
21 2910.652 23.171 123.49
| 38a
|
{
[
| i
|
| \
| [ | \
| |
| |
L At Y e S
| | —r — A e R
70 60 50 a0 30 20 ppm
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Standard 1H

o

=0.000

NAME
EXPNC
PROCNC 1

/\\ 1 Time
INSTRUM

(0] PROBHD
PULPROG
D

SOLVENT

Cl

h 600.0000099 MHz
1 | i EM

I/

' ‘ |
_._Jk_._.,d L_.L.I\J\_ l\_ J qb J\jll

r T T T T T T T T T T T T T T T T T
<)
B Th TR, 80 80 85,80 48 40 80 80 A5 A0, M8 10 08 eem BRUKER
— 0| Lt o]
& e EE ] SRR EIREEEE B

Nom o on o Standard 13C

N8R R a & 144464
£ om = = bgeld53-1953-BGE 1
" B = - -

A Berecz Gabor
2025.04.02. (KE)

3
4
——43.542

NH

Cl

/S N
AN

38b

L |

T
140 130 120 110 100 90 80 70 60 50 40 30 20 10
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STANDARD 1H TNDEX FREQUENCY PPM HETGHT THDEX FREQUENCY PPM HE IGHT INDEX FREQUENCY PPH HEIGHT
1951-BGE 1 3966.797  7.941 21.6 40 2095.459 4195 2.5 645.874 1.233 2.9
Beregcz Gabor 2 3964.600 7.937 21.5 ai Z090.454 4.18S 0.6 a1 640.981 1.283 16.3
2006.04.13. (CzB) 3 3714.478  7.438 14.1 a2 2074.707 4.153 0.6 81 638.672 1.279 17.5
Solveni: COC13 4 3712.280 7.432 13.4 a3 2067.627| 4.138 0.6 82 637,085 1.27% 20.8
emp. 25.0 C / 286.1 K 5 3706.177  7.919 22.2 a4 2061.768| 4,127 15.4 83 633.911 1.269 35.7
INOVA-500 "1S00" 5 3703.979  7.415 22.1 a5 2054.565| 4.113 a7.5 84 630.493 1.262 19.3
PULSE SEQUENCE 7 3683.960 7.375 0.9 a6 2047485 4,099 8.2 85 625.854 1.253 66.6
P, delay 1004 sec 8 3678.345 7.364 15.4 ar 2040.283| 4.084 15.8 86 618.652 1.238 114.8
Acq. time 5.000 sec 9 3670.044 7.347 10.0 a8 2034.546 | 4.073 0.6 87 611.572 1.224 56.4
Width 8000.0 Hz 10 2631.226  7.269 11.1 a9 1767 .456| 3.538 0.7 88 608.276 1.218 1.3
16 repetitions 11 3467.041 6.941 21.5 50 1716.018| 3.439 1.6 88 605.835 1.213 1.1
DATA ;E—acfséing"‘““‘“ Hnz 12 3163.379  6.933 0.6 51 1697.876| 3.389 151.7 30 602.051 1.205 0.9
size 18 13 3458.374  6.923 34.4 52 1677.856| 3.359 1.4 91 598.633 1.138 1.4
Total time 1 minutes 14 3451.782 6.910 0.7 53 1625.854| 3.255 0.8 92 591.553 1.184 0.7
15 3431.641 6.870 a4.4 54 1247.437| 2.497 0.7 93 554,443 1.110 0.7
16 3428.223 6.863 0.8 55 1235.962| 2.474 7.9 a4 0.000 00 11.1
17 3426.392  6.859 0.7 56 1228.882| 2.460 15.6
18 3422.974 6.B52 27.6 57 1221.680| 2.496 8.9
18 2648.804 5.303 13.3 58 1205.106| 2.421 0.8
20 2645.264 5.298 1.6 59 1133.301| 2.269 22.5 0]
21 2644287 5.294 6.5 60 1125.977| 2.254 a0.1 |
22 2157.349  4.31% 2.9 61 1118286 | 2.239 25.5
23 2154.785 4.314 0.9 62 1013.062| 2.028 1.4 /\
24 2151.733 4.308 4.0 63 503.467| 1.608 2.4 O | NH
25 2148.682 4.301 6.7 64 796.021| 1.5949 8.6
26 2143,311 4.291 9.9 65 783.701| 1.583 6.3
27 2139.038 4.282 15.4 66 788.696| 1.579 12.3 |
28 2134.644 1.273 24.0 67 783.691| 1.569 6.9 |
29 2130.737 4.266 2.1 68 781.372( 1,564 8.6
30 2129.335 4.263 1.9 69 773.926| 1.549 2.7 cl
31 2125.732  4.256 27.0 70 741.699| 1.485 0.8 I
3z 2121.094  4.246 6.1 71 728.516| 1.158 4.6 |
33 2119.751 4.244 5.9 74 721.924| 1.045 7.9 S—N
34 2115.723 4,235 6.1 73 715.942| 1.433 8.0 //\\ \
a5 2111.084 4.226 13.7 74 709.717|-1.421 5.0 O 0
36 2106.323  4.217 7.6 75 703.247( 1.408 2.4
37 2105.469 4.215 7.4 ? 596.289| 1.394 1.1
38 2102.295 4.209 5.3 7E 688.477| 1.378 0.7
38 2087.046 4.198 4.5 7 681.274| 1.364 0.8 38C
| |
' ;
& } s I
‘ | | |
! I |
| h |
i B —
f /
= Jl.J..l__ __J\. A A AW L =l
T - T T T — T — T — —
& 7 6 4 3 2 1 ppm
J— — S [— . g o T —
z.48 3.16 3.09 13.00 9.50 6.74 6.60 272.42
3.21 3,14 3.31 6.2% 6.59 .71 0.16
STANDARD 1€ TNDEX  FREQUENCY PP HELGHT
1951-BGE 1 21812.508 173.645 a0.0 o)
Berecz Gabor 2 17985.847 143.182 a3.7?
2006.04,13, (CzB) 3 17825.691 141.907 7.2
Solvent: COC1Z 4 17741.219  141.235 aa.2 o
UIZT?' %Eig E,/ 298.1 K 5 17100.105 136.131 a.9 /\O NH
Poo1-14:8 [ 16BB3.308 130.405 24.6
INOVA-500 “1500% 7 16728.035 133.169 a.6 O
e e 000 sec 8 16553.718  131.781 9.1
Pulse 6.0 ﬂec‘ 9 16539.558 131.668 82.6
Acg. time 1.300 sec 10 16094.734  128.127 77.8
;égtfr'e3§2‘|?2;g Hz 11 15128 .426 120.435 73.5
OBSERVE T15, 135.5055337 MHz 12 15781.256 117.671 70.0 Cl
DECOUPLE M1, 499.5268647 HHz 13 §704.587  77.257 125.3
Continuous 1y on 1 teh0 aes eoar 1e0e S—N
. 747 130.0
AR ERocLDatulatad 16 8080.0B6 B4.320 73.3 //\\ \
Line broadening 0.5 Hz 17 8018.074 63.830 70.1 O 0
Sg;ﬂsl:s 25'3315222525“ 18 7550.789 60.110 73.2
ARIENL O 2 covssr arm  rse
Total time 26 minutes - N N |
21 4863.289 38.716 10.7 | 38¢c
23 4282.000 34.168 102.8 |
23 3737.312  29.752 77.6
24 3626.914 28.889 96.2 |
25 3375.984  26.876 9z.1
26 3110.847 24.765 113.4
27 1782.722  14.192 93.2

S117



?;‘;g‘g”” 1 THDEX FREQUENCY PPH HETGHT
Se:BoE 1 3964.111 7,936 35.4 /\\
Berecz Gabor z 3962.646 7.933 35.1 e}
2006/04,25 (SzA) 3 3711.548  7.430 39.4 HO NH
Solvent: CDC13 a 3709.717  7.426 4z.2 (0]
Temp. 25.0 C / 29B.1 K 5 3706.665 7.420 a0.2
INovA=300 "1304" 6 3467.651 6.942 22.6
"gﬁixSEggE:CEE 000 7 5458.862 6.924 43.5
Pulce 6.4 mbec ¢ 8 2442.383  6.891 7.7
Acg. time 5.000 sec E] 3433.716 6.874 24.8 cl
Width 8000.0 Hz 10 3376.587 6.760 16.2
négzaggeuﬂwin 5244671 MH b Zra.o%0 8.n23 iz Ve
DATA BROCESSING 2 12 2145.630 4.295 15.4 /- 7 S—
FT size 131072 12 2141.235 4.287 20.5 {1 //\\ \
Total time 2 minutes 14 2138.181 4.280 28.0 | !
15 2133.911 4.272 26.3 | | (e} 6]
15 2128.761 4.264 15.7 | |
17 2125.244 4,255 14.% { |
18 2121.216 4.24% 21.8
13 2119.019 4.242 i7.9 l | 38d
20 2117.085 4.238 15.9
21 2114.136 4.232 12.8 |
22 2111.328 d.227 14.4 |
23 2107.178  4.218 14.8
24 2103.638 4.211 14.6 ‘
25 1669.209 3.382 162.0
26 1251.953 2.506 18.4 | r
27 1244141 2.491 17.5
28 1084.971  2.192 22.8 |
28 1087 646 2.177 a4.39 | |
30 1080.322 2.163 24.4 ‘I
31 765.503 1.532 16.3 | p |
32 758.789 1.519 23.2 | 4 K |
33 751.353 1.505 17.6 | { | |
34 726.196 1.454 20.3 |
35 619.751 1.241 56.4
-
e
| |
|
|
| l_
T T =T T T — T — T T T T
8 7 B 5 4 2 1 ppm
— I S [E— — [i— A Y —— "
3.21 7.92 3.55 0.13 7.31 14.81
7.3% 7.91 14.61 7.87 15.10
STANDARD 196 TNDEX FREQUENCY  PPM HELGHT
1956 -BGE 1 22338.875 177.836 31.5
Berecz Gabor 2 17980.965 143.143 38.8
2006/04/25 (SzA) 3 17809.090 141.775 13.2 e}
Solvent: CDCI3 a 17750.486  141.308 37.4
15':::;‘;, Esig g?/ 298.1 K 5 16949.715 134.934 23.3
om0 4
PULSE SEQUENCE ) . N
Relax. delay 5.000 sec 8 16567.879 131,894 65.0 NH o)
Pulse 6.0 usec 9 16081.316 128.100 62.3 |
time 1.300 sec 10 15845222 126141 7.1
Width 32000.0 Hz 11 15035.164 119,652 40.0
RSERyePeLitions 12 14833.015 118,083 51.0
OBSERVE C13, 125.6055337 MHz N N N
DECOUPLE H1, 499.5269647 MHz 13 9704.109  77.253 169.8
Power ? 14 9672.371 77.000 171.1 cl
5::_‘{59??:‘0%,?:1;“ 15 9640.144 76.743 171.0
DATA PROCESSING 16 8088.875 64.394 55.7 S—N
Line broadening 2.0 Hz 17 8020.027 63.846 50.7 [ |
FT size 131072 18 7201.179  57.327 61.0 ‘ //\\ \
Total time 57 minutes 19 5921.883 47.143 35.7 0 0
20 478%.211 36.078 22.8
21 4326.668 34.444 a0.1 |
22 3634.285 28.932 54.5 ‘
23 3622.566 28.8339 75.5
24 3369.636 26.825 69.7 | 38d
25 3119.198 24.831 63.7
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g;g?g“““ 1 INDEX FREQUENCY PFPM HEIGHT
1875-BGE 1 4145.752  8.299 12.5
Berecz Gabor H 8954.224 7.916 22.4
2006.06.20. (CzB) 3 8952.026 7.912 22.3 0
Solvent: COC13 a 3907.715 7.823 24.1
Temp. 25.0 C / 208.1 K H 3899.414  7.806 27.4
INOVA=500 “is0om 6 3773.315  7.554 15.8 -
F:L%I stgtlguczi 000 ? 3771.118 7.548 15.4 [©)
elax. delay 1.000 sec
Relax. detay 1 ] 3765.015 7.537 14.3
q. i 5.000 sec L] 3762.838 7.533 13.5 O
Width 8000.0 Hz 10 3628.784 7.264 4.z >
G repetitions 11 3574.087  7.155 13.9 Cl S O
OBSERVE H1, 499.5244685 MHz 12 3572.632 7.152 13.3 %
DATA PROCESSING . : - | o)
FT size 131072 13 3565.818  7.133 15.6
Total time 1 minutes 14 3564.453 7,136 14.2 7 HN O
15 3400.146 6.B07 12.4
16 3391.846 6.790 27.4 |
17 3383.667 6.774 15.5
18 3328.491 6.663 15.7
19 3327.026 6.660 15.9
20 5520.180 6.647 13.5
21 3318.726 6.644 12.0 39
22 2055.955 4.112 18.2
23 2051.392 4.107 16.6
24 2049.927 4.104 21.0
25 2047.852  4.100 16.7
26 2045.654  4.085 25.0
27 2025.635 4.055 1.7
28 2025.146  4.054 1.6
29 2005.127 4,014 159.1
a0 2000.000 4.004 25.9
a1 1997.803 3,999 16.9
az 1995.850  3.995 21.8
a3 1994.263  3.992 15.4
a4 1991.821 3.987 18.0
as 1985.107 3.974 1.4
3as 827.637 1.857 1.5
a7 0.000 0.000 5.1
-~ r -
| r
|
,\ —
A A . ~ S —_— —
— - T T T T T T T T T T
8 7 6 5 4 3 2 1 ppm
— [R—— f—
6.86 6.97 6.93 6.68 36.05
6.01  6.89 7.41 0.34
pl-Al Lt INDEX ~ FREQUENGCY PPM HETGHT
1375-BGE 1 20898.445 166.369 25.7
Berecz Gabor 2 18025.398 143.487 23.3
2006.06.20. [CzB) 3 17708.016 140.970 19.8
Solvent: COC1Z El 17319.344 137.876 27.7 0
remp l-‘)l-g s’/ 298.1 K 5 17022.957 135.517 21.4
TNOVA=500 " n1s00m 3 16615.730 132.275 58.8
PULSE SEQUENCE 7 16593.758 132.100 55.5
Relax. delay 3.000 sec & 16315.926 129.888 0.8 o/
Pulse 6.0 usec 9 16145.516 128,532 18.1
Acg. time 1.300 sec 10 15734.383 125.259 28.6
\;égtpesgg?g‘—gnzz 11 15176.766 120.819 64.8 o
OBSERVE €13, 125.6055357 MHz 1z 14521.492  115.603 g2.1 =
DECOUPLE  H1, 433.5268647 MHz 12 14357.918  114.301 60.0 Cl S (e)
PW:I‘ 32 dB 14 9704.108 77.253 48.0 \O
continuous ly on 15 9672.371  77.000 50.1
WALTZ-
s Eoa aodulated 16 9640.144 76.743 7.8 HN o]
Line broadening 0.5 Hz 17 8074.226 64.277 50.4
FT size 131072 18 8026.375 6£3.897 54.8
Total time 13 minutes 18 6707.039 53.394 41.3
|
| [ |
| | i
| |
| | ‘
| |
|
[ |
|
| |
|
|
| : ‘ | *
- \ . .
T T T T L e | T T T T —T T T
160 140 1z0 100 80 60 40 20 ppm
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STANDARD 1H INDEX  FREQUENCY PP HETGHT
1976-BGE 1 3B62.061 7.731 17.7
erecz Gabor 2 3860.107 7.728 18.1
2006.06.22. (CzB) 3 3768.921 7.545 10.5
Solvent: CDC13 4 2766.846 7.541 9.3 o
Temp. 25.0 C / 298.1 K 5 3760.742  7.529 13.2
INOVA-500 "i500% & 3758.667 7.524 12.9
PULSE SEQUENCE 7 3705.933  7.419 22.5
Relax.gdetay 1.000 sec 8 3897.754  7.403 17.5 _
cq. time 5.000 sec 9 2632.935  7.273 2.8 (6]
Width B000.0 Hz 10 2453.618 6.914 8.8
0555532“'51“393 5244646 MHZ 1 isL.s04 £.310 ! a2 (0]
DaTe PROCENSIaG. " 12 3445.923  6.898 11.5 { f al S/ o
FT size 131072 13 3444214 6.895 15.0 4
Total time 1 minutes 14 3441.650 6.880 8.7 |\O
15 3439.941 6.886 B.6
16 3433.472  6.873 17.3 /N 0]
17 3431763 6.870 1.2
18 3411.743  6.830 16.9
19 3403.809 6.814 17.2
20 3395.752  £.798 7.7
21 2070.815  4.145 15.6
22 2066.650 4.137 15.9
23 2082.134 4.128 17.9 . 40
24 1962.036 3.928 s /|
25 1959.473  3.923 10.5 | [‘ |
. 76 1957.886 3.918% 12.4
27 1953.979  3.912 5.6
28 1883 811 3.771 123.3
29 1645.020 3.293 124.3 |
30 845.337 1.692 3.6
a1 0.000 0.000 3.3
|
| |
'3 [ |
| |
| | ‘
|| |
{
| |
I
A4 . A/ A
| |
| J M A | |
— T+ - —_— e —_— T :
7 6 5 2 1 ppm
e + e i e o
5.25 5.97 6. 13.05 0.44
6.05 11.79 1z.03 18.96 19.04
SAppARD 13C INDEX ~ FREQUENGY PPH HEIGHT
1978-BGE 1 21038.094 167.480 33.9 o
Berecz Gabor 2 18134.773 144.368 35.3
2006.06.22. (CzB) 3 17721.199  141.075 30.0
Solvent: CDC13 a 17474.617 1239.112 24.2
Temp. 25.0 C_/ 298.1 K s 17087.117  185.629 44.0 v
[ e L & 16556.160 131.801 B9.8 (0]
PULSE SEQUENCE 7 16518.051 131.505 34.0
Relax. delay 3.000 sec 8 16246.590 129.336 85.8 O
Pulse 6.0 usec ] 16223.641 129.153 91.4 =
Acq. time 1.300 sec 10 16118.660 128.318 28.8 Cl S\ O
:’a:l:;‘gg?:;g :Z 11 18540.047 123.712 83.5 |\O
P n
OBSERVE C13, 125.G6055371 MHz 12 15128.914  120.439 98.5 N 0o
DECOUFLE H1, 499.5269647 MHz 13 14778.816 117.651 100.0 e
Power 32 db 14 §704.108 77.253 52.1
continuously on 15 . . .
WALTZTS modulated 18 sonois zeas  s.a
DATA PROCESSING - - -
Line broadening 0.5 Hz 17 8045.418 64.048 74.7
FT size 131072 18 8015.633 63.811 83.6
Total time 28 minutes 18 §665.047 53.058 s2.1
20 4799.324  38.207 75.8 40
|
|
| |
| |
|
|
i
|
| I |
{ f :
l\
| |
| I
| I
I
| 1
|
. | | | ‘
|
[ |
1
| |
(. 1
| i J
Lods e
L ! T T T T v LI L T T 1
160 140 120 100 80 60 40 20 ppm
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g;:ﬁgﬁkﬂ 1H TNDEX FREQUENCY PPH HEIGHT INDEX FREQUENCY  PPM HEIGHT
1377-BGE i 6779.690 13.572 0.9 40 1254.027 2,510 6.5
Berecz Gabor 2 3900.318 7.808 16.8 a1 1252.378  2.507 8.5
2006.06.23. (CzB) 3 3898.121 7.804 17.0 az 1250.548 2.503 6.0
Solvent: DMSO 1 3892.078 7.782 20.2 a3z 552.402 1.106 1.7
Temp. 25.0 C_/ 298.1 K 5 38BY.BB1 7.787 20.8 a4 545.261 1.082 a.s
INOVA-500 1500 6 3818.840 7.645 35.8 s 538.303 1.078 1.7
F‘zﬁ:g“ggg:gfl 000 s 7 3810.500 7.628 29.8 a5 -0.000  -0.000 11.3
. - ec
Relax. gletay 1 8 4754.939  7.517 31.8
Acq. time 5.000 sec 9 3752.925 7.513 30.1
Width 11§99.4 Hz 10 3452.647 6.912 12.5 o
uégcr:sge“;{on:u 5268312 HHz " Jas0.818 b.a08 2
DATh PROCESS TG 1z 3444.591 ©.B96 21.5
FT size 131072 13 3442.760 6.882 20.8
Total time 1 minutes 14 3423.352 6.B53 0.8 OH
15 3418.957 6.844 14.0 i
18 3410.901 6.828 32.1 /
17 3402.026 6.613 21.5 /O
18 3396.986 6.800 24.8 CI s/ O
18 3394.972 6.796 24.5 A
20 3388.930 5.784 1.9 | (0]
21 3387.099 6.781 8.3 N o
22 2076.312  4.157 18.5 -
23 2072.467 4.148 26.9
24 2068.256 4.140 21.8
25 2056.721 4.117 0.5
26 1962.609 3,928 19.3
27 1700.232  3.404 1.2 "
28 1693.275 3.380 2.3 ~ a1 f ;/
28 1686.317 3.376 2.1 [
30 1679.359 3.362 1.5 [
31 1668.740 3.341 1.6 |
32 1626.628 2.256 0.6 | | |
33 1613.304 3,242 1.8 |
34 1611.797 3.287 0.8 | |
s 1598.980 3.201 164.1 |
El 1588.727 2.180 1.0 |
37 1585.065 3.178 0.7 | |
38 1579.206 3.161 1.7
38 1527.023 3.057 D.tg ‘
1| ]
| |
|
' |
/
f ' l [
| /
| |
f |
/ /]
J y , N
a L B § W :
— —r— —r T — T T T T T T T L i
13 12 11 10 8 7 6 5 4 3 ppm
— eyt
5.03 §.91  6.66 14.20 3.08
6.825.90  13.75 14.16  22.07
STANDARD 13 INDEX  FREQUENCY PPM HEIGHT
1977-BGE 1 21128.364 168.205 35.2
Beracz Gabor z 18150.625 144.500 36.6
2006.06.23. [C2B) 3 17737.738  141.212 3.2 o] |
Solvent: DMSO Ll 17303.169 137.752 qa0.1
UTemp- iS-U C / 298.1K 5 16827.583 133.966 31.5
Iser ~14- " 3 16761.665 133.441 17.4
;:E;‘: ::u"umé:w 7 16677.680 132.772 36.4 OH
Relax. delay 3.000 sec & 16318.794 129.91% 37.9
Pulse 6.0 uiec L] 16140.083 128.492 37.6
Acg. time 1.300 sec 10 16122.505% 128.353 34.9 /o
:;glf;nggﬁtﬂ‘-gngz 11 15479.926 123.237 4.5 C| s\ [e)
OBSERVE C13, 125.6061572 MHz 12 15122.505 120.391 2.8 |\O
DECOUPLE H1, 499.5283374 MHz 13 14771.818  117.600 a2.1
Power 32 dB 14 8067.329 64.225 35.7 N (0]
agm:éﬂg..;;gu?;"d 15 8017.524 63.828 a7.1 e
DT PROCESSING 16 5048.751 a0.z01 23.7
Line broadening 0.5 Hz 17 S028.755 40.034 70.9
FT size 131072 18 5018.989 38.957 7.3
Total time 45 minutes 19 S007.759  89.867 141.0
20 4986.762  38.700 165.8
21 4965.766 39.533 139.7 41
22 4944.770  38.366 70.9
23 4923.774  38.199 22.9
24 4793.891 3B.165 60.5
I
|
| |
1 "
|
il
I
| |
| |
|
|
|
[T A—— R - e
W »
I AR I B e S o r — - —— : |
160 140 120 100 80 60 40 20 ppm
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:xalgﬁmm 1 TNDEX FREQUENCY PPM HEIGHT
1978-BGE 1 4007.935 8.024 26.3
Berecz Gabor 2 3999.512 &.007 29.2
2006.06.29. (BT) 3 3985.352 7.978 23.0
Solvent: cOC13 f CPyob 4 3983.276 7.474 22.2
Temp. 25.0 C / 298.1 K 5 3946.777 7.901 29.4 o
INOVA-500 1500 6 3937.744  7.883 30.2
T mwe
i1 d ) e -4 8 3849.121  7.706 16.3
cq. time 5.000 sec E] 3842.886 7.633 15.6
Width 8000.0 Hz 10 3840.698 7.689 14.5
16 repetitions 11 3677.124  7.361 8.8 1
BSERVE  H1, 499.5244200 WKz 12 348770 B .984 ang | Cl o
T A . :
?? 2,25”?5?%%2“ 13 3479.736  §.966 29.6
Total time 2 minutes 14 2206.055 4.416 22.8 S—N
15 2202.026 4.408 31.6 //\\ e}
16 2195.678 4.396 28.9 o
17 2191.650 4.387 | o]
18 1816.040 3.638 |
13 1550.415  3.104
20 -0.000 =-0.000 ‘ 42
|
|
|
|
'3 I -
|
‘I
,‘ P! y,
1 | \
- —A _I_‘_., [ e QLJ;_._IJ‘J — 1
T T T T T — ' - ——————
8 7 6 5 4 2 1 ppm
[EN— [ [E—
1.65 0.5 4.17
0.97 0.95
ShauDARD 13C INDEX  FREQUENCY PPM HEIGHT
1978-BGE 1 23565.926 187.604 23.9
Berecz Gabor 2 18758.787 149.335 35.0
2006.06.29. (BT) 3 17411.141 138.607 24.5 0
Solvent: COC13 +£D30D a 17397.469 138.498 33.7
U'sremn. ?1.5ig §7/ 298.1 K 5 17279.793 137.561 23.7
er:  1-14-
A e L 6 16842.781 134,082 32.5
7 16812.996  133.845 98.7
Pﬂﬁgg“gggﬁgil 200 sec 8 16720.223 133.107 85.4
Pulse 6.0 usec 9 16893.074  120.502 17.0
cq. time 1.300 sec 10 15881.844 126.432 100.0 (0}
gbﬁlpefiﬂ?ﬁigngz 11 15820.820 125.943 24.5
OBSERVE €13, 125.G60S5381 MHz 12 i 87.8 S—N
DECOUPLE  H1, 499.5269647 MHz 1= 14605.477 118.272 8%5.7
Pouer 32 dB 14 9704.598 77.257 B1.4 //\\ \ (0]
continuously on 15 9672.371 77.000 90.2 O O
WALTZ-16 modulatad
DATA PROCESSTNG 16 9640.145 76.743 B7.6
Line broadening 0.5 Hz 17 8080.574 §4.328 B5.4
FT size 131072 18 8051.766 64.099 90.5
Total time 12 minutes 13 B175.301 45.160 21.0 42
20 5153.817 46.989 45.5
21 6132.332 48.818 58.1
22 6110.848 48.647 52.3
23 6089.363  46.476 25.0
24 4740.242  37.736 71.2
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GHSQC_DA (140 Hz)
64

Berecz Gabo
2006.06.29.
Solvent: COC13
Temp. 25.0 C 7 298.1 K
THOVA-500  "isoo"

PULSE SEQUENCE: ghsgc_da
Relax. delay 1.500 sec

Acq. time 0.205 sec

Width 5002.2 Hz

2D Width 32000.0 Hz

2 repetitions

2 % 256 increments

OBSERVE H1, 499.5244235 MHz
DECOUPLE C13, 125.6174312 MHz
Power 42 df

-
(BT)

on during acquisition

of f during delay

GARP-1 modulated

DATA PROCESSING

Gauss apodization 0.095 sec
F1 DATA PROCESSING

Gauss apodization 0.015 sec
FT size 2046 x 2048

Total time 30 minutes

o
Cl (0}
/;3-—-h
AN

42

GHMQC_DA ([ 140HZ, 8Mz)
1978=8GE

Berecz Gabor
2006.06.29. (BT)
Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA-500 "i500"

PULSE sEoUENEEi ghmgc_da

elax. delay 1.500 sec
Acg. time 0.205 sec
Width 50UZ.2 HZ

20 Width 32000.0 Hz

4 repetitions

256 increments

DBSERVE H1, 499.5244235 MHz
DATA PROCESSING

Sine bell 0.102 sec

F1 DATA PROCESSING

Sine bell 0.002 sec

FT size 4096 x 512

Total time 29 minutes

(0]
Cl (6]
//ES-—-Pd 5
AN

42

5——

@
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Sj‘g';‘;ﬂ““ b INDEX FREQUENCY PPM HEIGHT
18979-BGE 1 960,556 7.929 17.4
Berecz Gabor 2 53952.317 7.912 18.7
2007.09.20. (BT) E 3879.445 7.766 15.3
Solvent: DMSD 4 3858.938 7.725 36.3 OH
Temp. 25.0 C / 298.1 K 5 3842.642 7.693 40.3
INOVA-500 "{i500" 5 3507.759  7.022 37.8
PULSE SEQUENGE o 7 3499.337  7.005 48.7
elax. elay . sec
B o, sty 2 8 3460.337  6.827 24.0
Acq. time 5.000 sec 9 3451.732 6.910 24.5
Width 1199%.4 Hz 10 3281.086 ©6.568 20.8 O
ugéeﬁsg"“ﬂ""iu 5268339 MHZ 1" el 13.6 cl
DATA PRocEesing 12 3088.459  6.183 22.4
FT size 131072 13 2859.781 5.725 13.8 S—N
Total time 3 minutes 14 2175.917 4,356 43.1 -
15 2146.621 4.297 25.0 g //\\ \ o
16 2137.833  4.280 54.7 i [O2Ne]
17 2123.185 4.250 18.8 | o~
18 1677.345 3.358 99.3
19 1664.855 3.333 205.6
20 1646.851 3,297 5.9 | 43
21 1627.726 5.259 A9.9 |
22 1251.646 2.506 56.2 | |
23 1249.815 2.502 73.6 |
24 1248.168 2.438 54.0 | ‘
25 1036.325 2.075 a.1
2B 0.000 0.000 15.9 | ||
| /
f
! i
i |
{ ! |
| |
| |
| |
|
|
|
| |
‘ |
] |
I
I |
I‘ "
|
J !
,/ lll i
il |
I I
ol A, A 1 e .
——— : — T
8 7 [ 5 4 3 2 1 ppm
[ M [EE R — - [— .
0.50 104 0.40 3.72
2.17 0.94 0.98 A.00 0.02
STAMDARD 13C INDEX  FREQUENCY PPN HEIGHT OH
IQ‘]:’-BGE 1 18148.872 144,485 9.3
Berecz Gabor H 18024 .360 143,493 18.2
2007.09.20. (BT) 3 17789497 141_624 107.8
Solvent: DMSO a 17689.887 140.851 16.8
JlEnp. 25.0 €/ 288.1 K 5 17585.884  140.003 19.8
sar: -1as " [ 17351.997  138.141 18.2
THOVA-500 1500 7 17261.665 137.421 9.7 Cl 0
Pg:ﬁg szggﬂc{z vou cec 8 16839.790 134.063 11.2
Caiee 5 0 nine [ 16810.981 133.834 16.6 S—N
Acg. time 1.300 sec 10 16762.641 133.449 10.4
Wigth 32000 Hz 11 16546.919 132,527 19.4 //\\ \ [¢]
repe’ ons
OBSERVE €13, 125.6061582 WHz 12 16616.645 132'2:: ;;‘; (O2Ne}
DECOUPLE  H1, 499.5293374 HHz 13 16577.583  13L.9 . |
Power 32 dB 14 15960.395 127.062 31.7
"Cd:[!_trémigushé ?“l " 15 15908.149 126.646 57.7
- modulate
R ® PROCESSINS 15 15395.942  122.568 15.9 43
Line broadening 1.0 Hz 17 15218.696 121.157 17.2
FT size 131072 18 14764.595 117.542 32.0 i
Total time 18.8 hours 13 14655.708  116.675 17.5
20 14563.423  115.841 31.5
21 9472.602 75.412 15.1
22 B286.567 65.970 34.3
23 B111.762 64.578 50.7 (t
24 8049.262 64.081 127.86 |
25 5061.470 40,295 15.9
26 5045.751 40.201 120.2
27 5040.473  40.128 37.1
28 5028.755 40.034 262.7
23 5019.477  39.960 64.1
30 5007.759 39.867 719.2
31 4398.481 59.793 65.4
32 4986.762  33.700 843.9
23 4965.766 39.533 717.8
24 4944.770 39,366 359.3
| a5 4823774 39199 118.3
26 4886.177 38.539 17.9
37 4523872 36.015 31.3
|
|
‘ |
| |
| |
"i |
y — .w\ o W " ey o L
e : e R s e e e e T i T
140 130 120 110 100 90 80 70 60 50 40 30 10 ppm
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IHDEX

a0

INDEX
a0
a1
az
a3

?TANDARD 1H INDEX FREQUENCY PPM HEIGHT
e 1 3874.268 7.756 ar.1
Berecz Gabor 2 3865.601 7.739 6.4
2007.10.08. (BT) 3 3857.056 7.721 16.1
Solvent: DHSO 1 3847.168 7.702 12.5
Temp. 25.0 C ¢ 298.1 K 5 838,379 7.881 5.8
INOVA-500 "1500" 5 3833.008 7.573 14.3
PULSE SEQUENCE 7 3831.055  7.669 14.1
Relax. delay 1.000 sec 8 3824.707 7.657 18.7
Pulse 6.4 usec
Acg. time 5.000 sec 9 3822.7%4 7.653 19.9
widin suue.i Hz 10 3791.016 7.589 a0.1
uégegsgeuﬂm:ss 5268326 MH n 3762.583  7.572 20.3
et T LT s z 12 3454.468 6.915 a8.1
FT size 131072 13 3441.895 6.880 52.8
Total time 1 minutes 14 3439.453 6.885 55.2|
15 3431.030 6.859 7.5
15 2562.256 5.123 7.5
17 2553.633 5.113 7.8
18 2334.473  4.673 37.3
19 2198.120 4.400 6.1
zZ0 2186.890 4.378 13,6
21 2184.326 4.373 13.
22 2180.176 4.364 11.
23 2170.898 4.345 14.
24 2168.335 4.341 19.3
25 2165.771 4.335 15.
26 2163.330 4.331 18.
27 2155.396 4.31%5 21,%
28 2145.142 4,299 25.
r 73 2143.311 4.291 26.
| 20 2138.206 4.281 18.
| r 31 2135.620 4.275 214
3 2133.179  4.270 19.E
{ | 33 2125.000 4.254 12.
| | 34 1682.251 3.368 1485
| | 35 1670.898  3.345 19
{ | 36 1665.594 3.335 77.0 -
a7 1619.141 3.241 61.0
| a8 1502.563 3.008 4jz
|1 39 1252.930 2.508 132
|
- ‘ |
* | |
|
Ju
i
J— 1 Y [
| — T
7 6
[ N - T
3.47 3.15 1.00
1.02 0.56 6.5
STANEARDSE INDEX ~ FREQUENCY PPM HELGHT
2122-BGE 1 18140.571 1a4_418 as.1
Berecz Gabor 2 17997.505  143.280 22,1
2007.10.08. (BT) 3 17987.739 143,202 a7.7
Solvent: DHSO a 17840.766 142.032 a0.0
Temp. 25.0 C / 288.1 K 5 17762.153  141.406 15.1
oiA=etn. feepom 6 17634,223 140,387 15.9
7 17431.587 13B.774 16.5
leé?ngESEE:CE 8 17191.641  L136.866 47.8
X v 3.000 sec
Pulse 6.0 usec ] 16914,009 134,654 65.6
Acg. time 1.300 sec 10 16770.942  183.515 3.9
'ﬂg:hrzige?{? iz 11 16745.552  133.913 8.3
OBSERVE €13, 125.5081587 HHz - 16614200  132.267 20.1
DECOUPLE  H1, 499.5283374 MHz 13 16594.673 132.111 28.0
zg::';nﬁoug?y on 14 16544 .868 131.715 58.2
15 16179.634 125.807 12.7
L TZode podilated 16 15897993 127.361 26.1
Line broadening 0.5 Hz 17 15890.571 126.508 63.5
FT size 131 18 15843.208  126.129 43.8
Jotal ims 73 wAutes 19 15702.095  125.006 10.9
20 15396919 122,576 62.5
21 14797.798 117.806 12.1
2z 14725.532  117.281 27.6
23 14669 868 116.788 66.5
24 8819.770 70.215 70,5
25 8102.485 64.505 61.8
26 8048.286 §4.073 56.6
27 B042.427  §4.026 28.9
28 7586.372  §0.396 11.4
29 5060.493 40.287 7.4
30 5049.751 40.201 62.3
31 5040.473  40.128 14.2 -
a2 5028.755 40.034 18739
33 5018.989 39.957 2z.a
aa 5007.753  39.857 374.0 =
35 4997.993  39.789 20.7
EL] 4986.763  39.700 441.5
37 4965.766 39.533 374.8
E 4944.770 39.366 185.9
39 4923.774  39.199 59.3

FREQUENCY
1251.099
1248.380
1164.735
1160400
1139.526
1045532
1038.
1037342
1037.598

0977

0.24a

“0-oo
[

E'..EIS
4.37

FREQUENCY
4825.141
4583.442
A383.735
4345.161

PPM

2.505
2.501
2.332
2.323
2.281
2.093
2.079
2.078
2.077
0.002
0.000

~0.000

i,

1.59

0.60

PP

38.41%

36.98
34.89
34.59

L

65

3
9
z

64.505

HEIGHT
26.5
e N
28.4
12.5
95.6
7.6
8.8
SeeY o
5.9
6.1 /S——-N
7\
o\o \
45a
(
|
|
!
i
i
-
i
- T T T
1 ppm
ET?”G- 0.06
.14
HETGHT
76.6
30.6 HN/
84.2
9.1 |
|
i
cl (o]
i S—N
/\ o

45a
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STANDARD 14 INDEX  FREQUENGY PPM HEIGHT ~ INDEX  FREQUENGY PPH HEIGHT
$983 80E 1 3966.309 7.940 15.0 a0 1110.962 2.224 B.2
Berecz Gabor 2 3864.111 7.936 1.8 a1 1108.765 2.220 7.8
2006.07.24. (B8) ] 3676.514  7.360 1.1 4 1106.567 2.215 5.1
Solvent: CDC13 a 3674.316 7,358 10.5 a3 1104.248 2.211 12.3 N
Temp. 25.0 C ; 298.1 K 5 3668.213  7.343 18.7 44 1099.976) 2.202 5.1
INOVA-S00 “i500" 6 3666.016 7.238 18.4 as 1077.393 2.157 1.7
PULSE SEQUENCE 7 3644.043 7,295 6.1 ag 1075.328 2.154 5.0
Relax. delay 1.000 sec ) 3635.712 7.278 6.0 a7 1071.045 2.144 12.4
Acq. time 5,000 sec El 3629.395  7.266 2.1 48 1069.092| 2.140 9.3
Téd::p:tmilgi.oun:z 1o 3628.418 ;;z::: 7.0 as 1064.697 2.131 8.2 cl o)
3395.508 6. 20.7 50 1062.134 2.126 5.2
Darn VEDCEL a8 - 5244889 Wnz 12 3387.085 6.781 s7.2 51 1057.617 2.117 3.5
FT size 131072 13 3367.676 6.742 20.8 52 848.633 1.699 1.7 S—N
Total time 1 minutes 14 3359.131 6.725 17.0 53 844,116 1.690 2.8 //\\ \ 0
15 2199.218 4.403 2.3 s B40.576 1.683 14.2 f o)
16 2185.435 4.395 3.8 55 836.792 1.675 20.8 " | o
17 2184.458 4.393 3.9 s6 B34.106 1.570 ai.1 f
18 2190.796  4.386 3.4 57 831.543 1.665 19.7 J (
18 2187.622 4.379 6.9 58 B27.759 1.657 12.0 45b
20 2184.204 4,373 3.2 58 819.948 1.641 1.6 |
21 2182.738  4.370 0.9 60 814,331 1.630 6.4 |
22 2179.565 4.363 .0 61 0.977 0.002 2.3 ‘
23 2176.636 4.357 6.5 62 -0.000 -0.000 8.1
24 2172.852 4.850 1a.1
25 2168.578 4.341 3.9 = | ‘
26 2165.039 4.334 2.2
27 2161.133 4.326 5.3
28 2157.227 4.319 4.4
29 2151.001 4.308 1.9
30 2149.414 4.303 1.9 |
a1 2142.822 4.280 20.7 |
32 2138.794 4.282 27.2
a3 2135.182 4.274 11.6 /
34 2017.700 4.03% 32.0 |
as 1730.591 3.454 1.6 ‘
36 1717.773 3.433 1.6
a7 1710.827 2.424 168.4
38 1118.263 2.241 3.2
3% 1113.281 2.229 8.2 ‘
" I |
\| | |
| \
i | ‘I |
4 N P e /'J L J
I L -
- | A 1
— ; ! - | — — o —r——
8 7 5 4 3 2z 1 ppm
W R B e e e —
a.as 5.08 4.73 8.18 14.09 19.14
4.44 .38 10217 4.72 0.44 20.22
STANDARD 13C INDEX  FREQUENCY PPM HETGHT
ggggfaus 1 18160.606 144.575 19.1
Berecz Gabar 2 18019.588 143.451 17.6
2006.07.24. (BB) 3 17881.277 142.350 15.2
Solvent: GOC13 4 17038.955 135.544 23.0
Jremp. 28,00 Y 2361 K 5 16835.118  134.817 24.8
ser: 1-14-87 6 16926.473  134.765 22.0
TNOVA=500  *1500 7 16713.325 133.052 46.4 N
PULSE SEQUENCE 8 16440.441 130.879 a3.5
Belax. delay 3.000 sec 8 16080.304 128.092 6.4
Acq. time 1.300 sec 10 15785.024 125.662 15.5
yidin 202203 hz 11 15235.521 121.287 5.0
n
OBSERVE. G153, 125.5055333 MHz 12 14712.600 117.124 6.6 0
DECOUFLE H1, 433.5263647 MHz 13 9704.353 77.255 6.8 Cl
Power 32 dB 14 9672.371 77.000 66.0
agﬁ;nl;:us“]‘;ug:t“ 15 9640.389 76.745 65.0 'S—N
DAL FROGERSTHG 16 9613.807 76.534 43.2 //\\ o
Line broadening 1.0 Hz 17 8099.039 64.475 0.2
FT size 131072 18 8053.350 64.111 3.0 00
Total time 7 minutes 19 6739.194 53.650 86.2
20 4787.482 38,112 33.9
21 2909.700 23.164 89.6

45b
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§TANOARD 1H INDEX FREQUENCY FFM HETGHT TNDEX FREQUENCY FPM HEIGHT
A on ki L 3881.470 7.770 z4.0 an 1017.822 2.038 5.6 o NH,
Berecz Gabor 2 3879.272  7.766 24.7 a1 1014.160 2.030 3.4
2006.11.14. (BB) 3 3820.923 7.649 11.8 az 1006.226 2.014 3.1
Solvent: DHSOD a 3818.726 7.645 10.5 a3 929,932 1.862 3.9
Temp. 25.0 5 3812.622 7.63Z 18.1 aa 920.166 1.842 6.1
INOVA-508 6 3810.303 7.628 17.5 a5 918.457 1.839 6.0
PULSE SEQUENCE 7 3783.813 7.575 23.6 a6 913.696 1.829 3.6
Relax. delay 1.000 sec 3 3775.291 7.558 5.1 az 911,011 1.8%4 4.4
4. time 5.000 sec 3 3596.191 7.199 10.1 as 308.180 1.820 a.5
width 8000.0 Hz 10 3441.284  6.889 1.0 a9 901.855 1.805 6.3
négzﬁsgst‘ﬂwgss 5268317 MHz 11 48296k 0. 8re ar-z = se9-mo8 Lam - N
DATA FRBCESSENG - 12 2428 .589 G.864 37.8 51 B890.137 1.782 3.6
FT size 131072 13 3420.166  6.847 8.5 sz 804,565 1.611 5.8
Total time 1 minutes 14 3357.300 6.721 10.0 53 B00.F59  1.603 5.4
15 2203.369  4.411 3.4 54 753.En5 1.588 7.0
16 2198 .853 4.402 4.4 55 791260 1.584 7.6
17 2197.510 4.399 4.9 56 730 f835 1.483 3.6
18 2194.214 4.3923 4.8 57 727539 1.456 4.0 Cl (0]
19 2188.354 4.381 8.3 56 717 529 1.436 4.5
20 2158.569 4.321 14.5 58 7040712 1.411 4.6 S—N
21 2150.757 4.308 15.2 60 695190 1.382 3.5 /
22 2149.414  4.303 1.9 61 592.[261 1.386 3.1 /\\ \
23 2142.578 4.289 3.1 [0 2Ne}
21 2127.808  4.260 34.8
B 25 2122.314  4.243 5_3" i L
26 2118.896 1.242 5. [
27 2113.281 4.231 3.3 [ 45¢
! 28 1684 .448 3.372 123. f“ ‘
29 1665.405  3.334 71.2 | |
| a0 1255.615 2.514 ?.i' | |
31 1253.784 2.510 3.7 |
az 1251.95% 2.508 11.I|
| a3 1250.122 2.503 8.“ | f ‘
| 34 1248.291 2.98% 5.3 { |
as 1244.263 2.491 4.8 | ‘ |
36 1145.142 2.232 4.% !
37 1134.393 2.271 S, | -
a8 1038.086 2.078 alg| P | ‘
r s r a3 1021.606 2,045 3.4 | I‘ |
=11 [ {
| ! \ [l ‘
| | ‘
N I | |
I | |11 |
| |
- [
i
T
/ 7 \!k / _Jl
i |
A AN , S S —
T T T T T T L T T T T T
7 6 5 a 3 2 1 ppm
e e ke o [ I
3.624,07 8.24 a.367.52 5.94 4z 8.25
a0 4.05 3.98 8. 2.02 8.26
g’gggg”“’ 13 INDEX FREQUENCY PP HEIGHT
3025 -BGE 1 22172.798  176.519 84.8
Berecz Gabor 2 18155.220 144.535 77.0 O NH
2006.11.14. (BB) 3 18017.036 143.435 67.9 2
Solvent: DMSO 4 17904.731  142.541 63.0
premp. 25,0 € / 298.1 K 5 16970.649 135.105 55.10
:  1-14 " [ 16962.837 135.042 65.4
[NOVA-500 "i500 ? 16826.118 133.954 69.6
P::?Exﬁggﬂ:ig 000 sec 3 16817.329 133.884 69.8
Pulee 6.0 ueec 3 16508.247 1%1.423 55.49
Acg. time 1.300 sec 10 15991.645 127.311 57.3
‘;Sgﬁ"rgﬁgf?{?oﬂi 11 15706.001 125.037 74.3
1z 15359.321 122.277 59.4
OFCOUBLE 1. A5315283374 I B 4710.335 7.1 62.9 N
. TR N
Lol . . .
T e 16 8048.286 64.073 6.2
Line broadening 0.5 Hz 17 6549.751 52.143 36.5
FT size 131072 18 6508.735 51.817 43.2
Total time 73 minutes 19 5221.626 41.570 2.1 Cl
20 5043.751  40.201 71.1
71 5028.755  40.034 227.2 S—N
22 5018.989 39.957 16.1
23 5007.759 39.867 453.5 //\\ \ o
24 4986.763 39.700 537.0 o O
25 4965.766 38.533 455 .6
26 4944.770 39,366 228.6
27 4923.774 33.188 74.2
28 4B60.786 38.697 90.8 45c
29 3623.970  28.851 a1.s
30 3565.376 2B.384 az7.z2
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2;;2?”“ 1H INDEX FREQUENCY P HEIGHT
198 1-BGE 1 3978.760 7.965 18.8
Berecz Gaber 2 3§31.763 7.871 12.5
2006.07.24. (BB) a 3932.007 7.871 12.5 _~
Solvent: COCIS a 2B57.300 7.722 3.6 (@)
Temp. 25.0 C / 298.1 K 5 3849.365 7.706 10.7
INDVA-500 “ispo® 5 3723.388 7.454 13.3
PULSE SEQUENCE 7 3716.553  7.440 22.0
Relax. delay 1.000 sec H 5707 081 7.421 16.4
Pg;fet?,;,: 5060 sec 3 3692.383 7.392 19.9
width 8000.0 Hz 10 3684.082 7.375 12.5 cl 0
16 repetitions 11 3627.318 7.262 23.6 —
T RROCEASnG | S 204893 Hhz 1z 3429.443  6.865 56.3 {
FT size 131072 13 2421.021 6.849 53.6 S—N
Total time 1 minutes 14 2873.901 5.753 17.4 | //\\ \ [o)
15 2641.846 5.283 1.4 90
16 2498.657 5.002 26.8 {
17 2174.827 4.354 51.7 |
18 2143.677 4.291 42.3 |
19 2137.329 4.279 4z2.6 !
20 1790,089 5.583 52,1 J.‘ 46
21 1746460 .496 11.8
z2 1739.380 3.482 50.2 /
28 1736.572  2.476 53.0 |
24 1732.422 2.468 43.6 ~
25 1725464 5.454 15.2 {
26 1685.547 3.374 81.7 |
27 1610.474  %.224 81.7
28 B21.899 1.645 35.0 |
29 608.521 1.218 16.5 |
30 601.562 1.204 32.5 |
31 584,482 1.190 16.0 |
32 -0.000 -0.000 25.9
|
/
s |
P
‘|' ‘ Bt 0
| |
f h N =
TEELEE| 4 -1 N AW
uloo I ‘Ik { L Y ‘\Jl J
T e o e a [ — .
— e e T - - ——— ; :
8 7 5 L) 3 2 1 ppm
e — s —— ——t P
.60 9.45 2.71 3.51 38.18
2.69 1z.04 0.12 38.32 1.37
EI??E““ 13¢ INDEX FREQUENCY  PPH HETGHT
198 1-BGE 1 18252.587 145,306 18.0 -
Berecz Gabor 2 18071.922 143.867 11.5
2006.07.24. (BB) 3 17911.598 142.591 16.9 o
Solvent: CDC13 4 17875.047 142.300 18.8
gl 25,0 €/ 2981 K B 17578.905 139.942 10,6
P 1-14-87 6 17259.888 137.482 13.8
;:':;: ;g;u“‘é:W 7 17022.341 135.512 1.7
Relax. delay 3.000 sec 8 16994 .088 135.287 15.2
Pulse 6.0 nyer 9 16815.083 133.862 15.6 cl (0]
Acg. time 1.300 sec 10 16754 .858 133.382 50.6
width 27220.1 Hz i 16531.617  181.607 58.5 ‘ S—N
OBSERVE 13, 125.5055351 WHz 1z 16470, 761 151.121 2z.0
DECOUPLE H1, 489.5263647 MHz 18 16078.259 127.996 59.3 //\\ \ (¢}
Fower 32 dB 14 15855.141  126.204 14.7 lofe)
continuously on 15 15755.118 125.424 33.8 |
e Ll LT 16 15460.639  123.079 11.0
DATA PROCESSTNG . - .
Line broadening 4.0 Hz 17 15341.019  122.127 48.3
FT size 131072 18 14822.251 117.397 33.8 46
Total time $8 minutes 19 19695.986 115.99% 50.5
20 14496.620 115.405 32.6
21 10968.667 87.320 47.5
22 9704.358 77.255 255.8
28 9672.571 77.000 259.9
24 9640.389 76.745 288.6
25 B8261.439 65.768 5.4
26 8098.208 G4.468 90.8
27 8052.520 6€4.105 167.0
28 7342.693 58.454 30.1
28 7134.604 56.787 45.3
30 4812 _B18 38.314 37.5
31 4483.03% 35.689 26.6 I
az 1911.208 15.215 8.6 - Il
|
|
|
|
| |
l ‘ B0 B0
] l | \‘. I ‘
| | I I |
s Vo UMty Yo, o o MMWW
R . e . . — | ———— T ——T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 Z0 10 ppm
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?;“‘:E’WU PROTON PARAMETERS INDEX FREQUENCY  PPM HEIGHT INDEX FREQUENCY PPH HEIGHT
1825-BGE 1 5307.612 10,615 21.5 40 3419.675 6.346 57.4
Berecz Gabor 2 3960.938 7.828 a1 2643.821 5.293 9.2
2005.03.11. (BT) 3 3960.571 7.929 az 2130.859 1.266 13.7
Solvent: GDG13 a 3959.229 7.326 a3 2129.639  1.263 16.2
Temp . 2570|C / 298.1 K s 3953 .862 7.925 .3 EL 2127.563 4.259 a1.0
INOVA-500 “ispo" 6 3852.881 7.913 .6 as 2125.977 4.256 24.0
PULSE SEQUENCE 7 3952.515 7.913 .2 46 2124.146 4.252 1.5 /O
ROdEK. gojay 2.100 cec 8 3851.294  7.910 1 ar 2122.558 4.243 51.3 S/
Acq. time 5000 sec 3 3950.928 7.509 .4 a8 2121.948 4.248 49.7 |\o
width 8000.0 Hz 10 3833.130 7.674 21.9 49 2115.479  4.235 51.6
oégtaggﬂ‘;lonzn §544670 Wiz 11 3832.761 7.673 21.8 50 2114.868 4.234 a7.0 HN
DATA PRUCESSiNG - 12 3832.031 7.671 23.6 51 2113.281 4.231 41.9
FT size 131072 13 3824.707 7.657 26.2 52 2111.450 4.227 24.7
Total time z minutes 14 3824.341 7.656 25.8 53 2109.863 4,224 a1.8
15 3823.608 7.654 27.1 54 2107.788 4,220 16.4
16 3727.783 7.463 12.8 55 2106.567 4,217 13.2
17 3726.196 7.459 13.3 56 1939.087 3,862 406.2
18 3720.4593 7.448 14.7 57 824.463 1,650 9.8
13 3720.215 7.448 14.0 58 0.000 0,000 18.2
20 3716.934  7.445 20.9 o]
21 3717.773  7.443 12.5
22 2712.036 7.431 12.1 48
23 3710.449 7.428 1z.2
24 3687.134 7.381 a7.2
25 3684.937 7.377 4.1
26 3672.974 7.353 42.3
z7 36G70.654 7.348 31.4
28 3664.429  7.336 42.9
23 3662.109 7.331 36.1
30 3629.761  7.266 15.2
31 3517.334  7.041 18.9
a2 3516.235 7.038 20.0
33 35101010 7.027 22.6
34 3508299 7,025 26.3
a5 3508911 7.025 24.0
36 35081301 7.023 20.6
£ 3502075 7,011 18.6
38 3500.877 7,008 17.4
39 3428.223 6,863 61.0
I
'l .—— [
| ! I
| [
_ — N — S i’ |
| ! J
_ A o NV | b | S — |
T T T T =T T — T
10 9 8 7 6 5 1 ppm
0.93 0.980.87 1.00 0.0%
0.96 1.0B.97  0.97 a.07 0.07
oty T GARBON ERARAHE TERS INDEX FREQUENCY PPM HETGHT
1875-BGE 1 21134,285 168.246 50.8
Berecz Gabor 3 18543.853 147,625 60.8
2005.03.11. (BT) E 16012.191 143,400 65.5
Solvent: COCIZ 4 17646.004  140.477 57.7
ul::l_!— 1;512 g?f 298.1 K 5 15'[:::!5‘6?3 134448 143.0
Toova-sie wieor * | eherizsa aanoes  sanea 0
Pgé%gffggg:gta 000 sec 8 | 15n06.746 122.650 152.1 S%
Pulse 45.0 degrees El 15194.344  120.958 162.5 S
cqg. time 1.300 sec 10 14811.140 118.705 96.2 | O
‘;;g‘:fg'{?gig"gz 11 14772.469  117.601 166.7 HN
OBSERVE €13, 125.6055337 MHz 12 | 19B679.685 116.862 147.8
DECOUPLE H1, 499.5269617 MHz 13 | 14529.304 115.665 39.0
zmi:nﬁgug? 14 9704.108 77.253 94.8
WALTZ-16 moﬂn?:t!d L5 5P72'371 77.000 #3.9
DATA PROCESSING 16 9540.1a4  76.743 as.q -
Line broadening 0.5 Hz 17 8082.781 64.425 148.6 |
FT size 131072 18 | 8D43.465 64.033 143.8 |
Total time 17 minutes 19 6583.504 52.410 105.5 i
|
I (0]

48
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STANDARD PROTON PARAMETERS FREQUENCY  PPM HEIGHT INDE FREQUENCY PPN HEIGHT
1830-80€ 3916.501 7.810 22.7 a0 2137.575 4.279 26.3
Berecz Gabor 3914.673 7.837 22,4 a1 2136.100 4.276 34.5
2005.03.23. [C?B) 3908.81% 7.B25 26.4 az 2133.780 4.272 18.5
Solvent: COCI3 3906.982 7.821 24.8 a3 2132.93F 4.270 16.1
Temp. 25.0 C / 298.1 K 3718.381  7.a44 11.1 aa 1936.768 3.877 371.8
INOVA-500 “iSoo" 3716.553 7.440 11.7 as 1625.000 3,253 371.1
PULSE SEQUENCE 3710.815  7.128 25.7 16 801.147 1.604 22.1
Relox. delay 3.000 sec 3709.106 7.425 25,9 a7 -0.12p -0.000 61.7
oa. time 5.000 coc 3708.125 7.413 22.2
idth 8000.0 Hz 3701.294  7.410 20.1
uégsESE“'ﬁl"”in 5244681 MHz Josr.000 T o
DATh PROGEASING 3689697 7.386 22.2) o
FT sire 131072 3683.472 7.374 28.4)
Total time 2 minutes 3682.128 7.371 29.4
3675.903  7.359 12.3
3674.683  7.356 11.2
3§26.418 7.264 51.4 /O
3599.731 7.206 54.2 O S
3597.534  7.202 5.5 A
3557.373  7.122 31.7 . l\ll (]
3555.176  7.117 28.2 g .
3548.828 7.104 36.6 /
3546.631 7.100 33.4
3491.533  §.989 25.
3490.112  6.987 26.4 (o)
3483.643 65.374 22.2 -
3482.300 6.971 23.
3448.486 6.304 64,
3439.941 §.886 55.8 o)
2161.133  4.326 17.
r 2160.278 4.325 17.
| 2157.959 4.320 as, 49
( 2156.494 4.317 25.
| 2154.541 4.31% 36,
2152.832 4.310 4.
2152.344  4.309 az.
] 2141.846 4.288 aa. |
2141.235 4.287 4z.§
2139.526 4.283 az. |
— ~ -
r [ r
[ |
|
| — .
L 0 —— A T ] (| T — | S L
SRS e T —T ™ T T
7 5 aq 3 3 1 ppm
s e T — R
5.57 002,805 .63 17.42 2.28
11.6%.225.75 23,17 17.48
5 e 223 ~owm o o - Standard 13C
= o noE Ner 2 Ed 2 143708
& ] g Sl < o @ bgel830-1830-BGE_1
N -7 o TT Y ‘f‘f o o Berecz Gabor
\ \ |/ \/
‘ ‘ | \/ \/ \/ | ‘ 2024.10.11. (KP)
(0]
Current Data Parameters
NAME 143708
EXPNO 12
PROCNO 1
o] o
O 84 F2 - Mcguisition Parameters
X Date 20241012
| (0] Time™ 4.08 n
N INSTRUM spect
/ PRUBHD 2145856 0002 (
PULPROG zqpg30
™D 65536
SOLVENT CDC13
(o) NS 2048
| - DS 4
SWH 36231.8B3 Hz
| FIDRES 1.105709 Hz
| o ) 0.9043968 sec
| RG 196.07
bW 13,800 usec
49 DE 18.00 usec
TE 295.0 K
Dl 1.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150, 8852070 MHz
NUC1 13c
| Pl .
I PLWL 71.00000000
| | SFOZ 600.0024000
| I NUCz 1H
| I CPDPRG[2 waltzlé
I PCED2 80.00 usec
| PLWZ 32.90000153 W
| I PLWLZ 0.70370001 W
I PLWLZ 0.35339001 W
| FZ - Processing parameters
28 131072
I SF 150.8701291 Miz
WDW EM
EEES q
LB 1.00 Hz
GB a
I | FC 1.40
L LJ | J |
eRGKER
160 150 140 100 0 70 60 50 40 30 20 10 ppm
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]

Standard 1H

144479

bgel827-1827-BGE 1
Berecz Gabor

2025.04.04.

(KP)

Current Data Parameters

NAME 1444785
EXPNC 11
PROCNO 1
FZ2 - Acquisition Parameters
Date 20250404
Time 19.11 h
INSTRUM
PROBHD
PULFROG
TD
SOLVENT
NS
Ds
SWH
FIDRES Az
Q sec
oW ) usec
CE ) usec
TE 0 K
Dl sec
TDO
SFO MH=z
NUC1
Fl 11.50 usec
PLW1 8.00000000 W
F2 - Processing parameters
63538
£00.0000004 MH=z
EM
D.30 Hz
1.00

<)
BRUKER
(>0

Standard 13C
144473
bgelB27-1B27-BGE_1

O
(0] 534;’()
o
N
///
HO
(0]
50
i
_;ﬂ ]

T T T T T T T T T T T T T
13 12 1 10 9 7 6 5 4 3 2 1 ppm
[ INRIER i 1

0| 2|2 | =] -
E e -
(0]
O E§§§;()
| So
N
///
HO
(0]
50

T T T T T T T T T T T T T T T T

170 160 150 140 130 120 110 100 a0 80 70 [:11] 50 40 30 20

Berecz Gabor

2025.04.04.

Current

(KB)

Parameters

36231.883

295.0
1.00000000
0.03000000

1
150.8852070
13c
9.80
72.62999695 W
£00.0024000
1H
waltzld
g80.00
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cosy 50
144478
bgel827-1827-BGE 1
Berecz Gabor

i 2025.04.04. (KP)

BN S

45

5.0

5.5

6.0

65

70

75 7.0 6.5 6.0 55 5.0 4.5 ppm !Eg\gll

144479

I HSQC (140Hz) 50

‘ bgelB827-1827-BGE 1
J Berecz Gabor
.li

H I 2025.04.04. (KE)
|
it I

;. *A _Jd JlEIL JIL_J A ppm

40

50

60

70

80

90

100

110

120

130

|l'||

75 70 65 60 55 50 45 40 35 30 25 ppm

S$132



i

|
Jb‘k_ ppm
60

70

80

a0

100

110

120

130

140

1l

150

160

170

75

70

65

80

55

50

45

40

35

3.0 ppm

HMBC (8Hz, 140Hz)

144479

bgel827-1827-BGE_1

Berecz Gabor
Z025.04.04.

(KF)

50
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STANDARD PROTON PARAMETERS
57266

1831-BGE

Berecz Gabor
2005.03.24. (DA)
Solvent: COC1Z

Temp. 25.0 C ; 298.1 K
INOVA-500 *i500"

FULSE SEQUENCE
P

A me
Width 8000.0
16 repetitions
DBSERVE H1, 199.5241689 MHz
DATA PROCESSING

FT size 131072

Total time 1 minute

—_— i
.2d4.99
7.68 5.63 0.91

STANDARD 13C PARAMETERS
57266
1831-BGE

Berecz Gabor
2005.03.24. (DA)
Solvent: COC1Z

Temp. 25.0 C_/ 298.1 K

1-
INOVA-500 "i500"

FULSE SEQUENCE

Relax. delay 1.200 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

width 32000.0 Hz

720 repetitions

OBSERVE G13, 125.6055323 MHz
DECOUPLE H1, 499.5269647 MHz
Power 32 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072

Total time 30 minutes

FREQUENCY
A4145.996
144,531
4137.939
4136.475
3811.035
3809.448
3802.979
3802.246
3795.776
3794.189
3772.949
3734.253
3685.791
3684.814
3677.612
3667 .847
3659.790
3628.540
2181.396
2179.321
2176.147
2171.831
2168.457
2166 .382
1649.536

=0.000

PPH
§.300
8.297
B.284
B8.281
7.629
7.626
7.613
7.612
7.599
7.596
7.553
7.476
7.378
7.377
7.362
7.343
7.327
7.284
a.367
4.363
4.356
4.347
4.341
4.337
3.302
-0.000

HEIGHT
21.6

268.0
14.1

FREQUE
23716.
18476 .
18389,
17751.
16893
16597 .
16542 .
16382.
16280.
15848,
15741,
15238,
14506 .
3704,
9672
9640,
8118,
BOBA|.
4922,

NCY
804
570
168
arz
562
664
976
332
281
617
707
265
5
109
371
T
72
0
71

PPN

188.805
147.088
146,383
141.316
134.487
132.131
131.696
130.417
8.609
6.176

— e

e e
=
a
w

HEIGHT
31.9
46.0
2.2
49.4
133.3
152.1
36.4
3.0
38.2
147.8
152.2
155.2
145.5
110.3
112.9
116.1
163.5
159.7
96.4

AL

60

o]

S—N
AN

51
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GHMOFCOPS_DA

r
2005.03.24. (DA)

sulvent [N

25.0 C / 298.1 K

INW& s00 "|5Nl"

SEQUENCE. gmqfcops_da

Relax. delay 1.500 sec

Acq. tine 0,128 sec

Width BO00.0 Hz

ZD Width B000.0 Hz

Single scan

2 x 256 increments
OBSERVE Hl, 499 5244665 MHz
DATA PROCESS!

Sq. sine hs11 n 128 sec

Total llme 1.4 minutes

A\

[ee]

51

GHSOC_DA (140 Hz)
57266

1831=BGE

Berecz Gabor
2005.03.24. (DA)
Solvent: GDC'|3

Temp. 25. 298.1 K
INODVA-500 " |Sﬂﬂ"

PULSE SEQUENCE: ghsqc_da
Relax. delay 1.500 sec
ﬁcq. time 0.128 sec
8000.0 Hz
ZD Width 26507.6 Hz
2 repetitions
2 x 256 increments
OBSERVE H1, 499.5244697 MHz
DECOUPLE C13, 125.6176221 MHz
Power 42 dB
an_during ncqlﬂsuiun
of f during ay
GARP=1 mdulnted
DATA PROCESSING
Sq. sine bell 0.200 slc
se

q. sine bell 0.005 sec

Shifted by -0.005 sec
FT size 4096 x 512
Total time 28 minutes

A\

[ee]

51

55— -

7.0

6.5

o T T

6.0
F1 (ppm)

6.0

1
130

™
120

110

100

T =

90 80 70 60 50

F1 (ppm)

40
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GHMOC_DA (140 Hz, B Hz)
57266

1831-BGE

Berecz Gabor
2005.03.24. (DA}

Salvent: CDC13
Temp. 25.0 C 7 288.1 K

INOVA-500 "is00" o — —— o
PULSE SEQUENCE: ghmgc_da T
Eela:éidelsyl%é 00 sEc Fz - .
cq. time 0. sec
Widt 800 2 [ppm1 | -~
20 Width 26507.6 Hz ] . -
4 repetitions 1 |
256 increments -
OBSERVE  H1, 499.5244689 HHz 3.5+ —
DATA PROCESSING 1
Sine bell 0.128 sec E
1 DATA PROCESSING
Sine bell 0.002 sec B
FT size 4086 x 512 4.0 —— — 1
Total time 28 minutes h
i =
4.5 - SN S S— ,
5.04+— - — S |
5.5 — — — - R
O N -
0]
5.0 S — =
4 | |
| |
O [ i IS T— e —— .
i% ‘
\ 7ot | B ) | |
0o !
o = a0 T
7.5 ! B ﬁ,,?w B - _ ]
51 5 » [~ L4 -
- -
8.0 — — - S
1 -
] - =
_ 1 -
B.5-— T - ———— —
N SR SRS BN ——N—WE———— FE et
180 160 140 120 100 &0 60 40
F1 (ppm)
DPFGNOE_DA (3.30 ppm)
57266
1831-BGE
Berecz Gabor
2005.03.24, (DA)
Solvent: COC13
Temp. 25.0 C / 288.1 K O
INOVA-500 "i500" 0.
PULSE SEQUENCE: dpfgnoe_da
Relax, delay 2.000 sec
Pulse 102.9 degrees
Hixing 2.000 sec
q. time 5.000 sec
Width BO0D.0 Hz
204 repetitions [e)
OBSERVE  H1, 499.5204689 HHZ
DATA PROCESSING
Line broadening 1.9 Hz S—N
FT size 13107 /
otal time 30 minute /\\ \
[O2Ne}
SEDTSISIS— § % | WSS S S —— Ry f. —
|
|
AJ ,Aﬂi . ! L . S —
— : — — e , S e e — B e
1 7 6 5 4 z 1 ppm
|
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STanDARD 18 INDEX ~ FREQUENCY PPM HETGHT INDEX  FREQUENCY PPH HETGHT
1B68-BAE 3788.818 7.585 8.3 a0 1656.982 3.317 162.0
Berecz Gabor 2 3787.598  7.582 6.7 a1 1247.681 2.498 a.9
2005707412 (S2A) 3 3786.743  7.581 8.8 az 1023.447 2,069 7.1
Solvent: DMSO 4 3781.860 7.571 10.0 a3 519.165 1.039 7.3
heme. %i" C/ 298.1 K 5 3781.250 7.570 10.2 a4 $13.062 1.027 7.
anpla I ] 3779.541 7.566 10.0
:zf:’: ::;”EN;:“ 7 3733.643 7.474 10.5 |
8 3731.934 7.471 13.8 |
25}?’;‘5"‘:1:‘452‘000 see k) a3726.440 7 .460 9.7 |
Acq. time 5.000 sec 10 3725.830 7.459 11.1 | OH
'{’éﬂf;g 2:93:“ Hz 11 3724.487 7.456 15.1 o
pett e 12 3684.570 7.376 5.0
EE?E“!EUCEgéi,é“'52”3‘”’ iz 13 3679.077 7.365 12.3
FT size 131072 14 3§77.124  7.361 1.8 - |
Tatal time 2 minutes 15 A671.753  7.350 21.1 r’
16 2669.556 7.346 21.7|
17 3664.062 7.335 13.2( O
18 3662.476 7.332 12.1
13 3656.738 7.320 1.3 'S—N
20 3637.817 7.283 34.1
21 3636.963 7,281 32.9 //\\ \
22 3592.163  7.191 56.8 00
23 3219.971 6.446 29.9.
24 3214.844  6.436 31.0
25 3087.691 6.182 13.8
26 3082.764 6.171 13.3 52
27 2157.959  4.320 6.1
28 2154.413 4.313 12.0
29 2152.710 4.309 6.8
30 2150.024 4.309 17.0
31 2149.170  4.302 14.8
32 2147 .217 4.2399 13.7
33 2134.888 4.274 16.
|I 34 2133.911 4.272 15.4
35 2132.446 4.269 13.
| \ 36 2130.737 4.266 1%,
} ‘ 37 2127.608 4.260 13.
38 2124.756 4.23%4 E‘]
| 38 1670.288 3.344 71.4 «
el — I,,
- |
| \
|
(] !
_J <| gy = = P A 0 _ H
‘ J_
i b B ) o L 1
— T T T T T T T T T T
7 6 5 4 3 2 1 ppm
. . . M — T R — [—
6.3112.5(.18 6.21 24.56 0.00 1.14
6.266.16 6.32 24.85 0.00 0.50
S INDEX  FREQUENCY PPN HEIGHT |
1868-BOE 1 18407.173  146.541 60.8 OH
Berecz Gabor 2 17889.204 143.213 51.6
2005/07/12 (3zA) 3 17920.356 142.665 58.0 O,
solvent: DHSO a 17199.165 136.924 55.4 |
s'rem;],. Ein c s z?aig 57 5 16945.259  134.903 60.1
ample #1, ucer —1-14- 6 16294.868 129.725 49.8
N H n
::f;': :ggum;”" 7 16167.427 128.710 58.3
Relax. delay 3.000 sec 8 LE0BS. 42 128.042 68.3 O
Pulse 6.0 usec ] 16021.4930 127.548 70.7
Acq. time 1.300 sec 10 15779.731 125.624 66.8
\»{;gr.h SEEQSZD Hz 11 14586.860 116.127 72.8 S—N
repetitions
OBSERVE C13, 125.5061582 HHz 12 14366.645  114.374 75.4 //\\ \
DECOUPLE H1, 499.5293374 HHz 13 8503.852 67.700 78.1 O 0
Power 32 dB 14 8132.753  64.746 67.1
continuously on 15 8083.930 64.357 65.6
WALTZ-16 modulated
DATA PROCESSING 16 5049.751 40.201 33.0
Line broadening 1.0 Hz 17 5028.755 40.034 100.5 52
ET size 131072 18 5008.247 34.871 193.2
Total time 13 minutes 19 4986.762 39.700 238.6
20 4965.766 39.533 200.8
21 4544.770 59.366 101.1
22 4924.262 39.202 3.6
23 4656.196 37.063 96.7
|1
|
|
- " "
T T | | LA T i = T
140 130 120 110 100 90 a0 70

S137



g et INDEX FREQUENCY PPM HETGHT IHDEX FREQUENCY PP HEIGHT
1873-BGE 1 3752.930 7.513 6.0 a0 2134.155 4.272 8.3
Berecz Gabor 2 3749.390  7.506 a1.7 a1 2130.859 4.266 3.1
2005.08.04. (CzB) 3 3744.385 7.486 15.4 az 2129.761 4.264 2.2
Solvent: COC13 1 3742.798  7.483 1.8 a3 2126.587 4a.257 1.8
Temp. 25.0 C / 298.1 K 5 3739.380 7.486 9.8 a4 1769.165 3.542 162.0
INOVA-500 "i500" 6 3737.915 7.483 10.3 as 1355.176  3.113 13.5
PULSE SEQUENCE 7 3732.422 7.472 10.49 ag 3.174  0.006 z.2
Pﬂg:'ﬁ“‘agf'”“" il 8 3730.957 7.469 1.5 a7 -0.000 =0.000 84.4
ACT. time 5.000 sec ] 3724.487 7.456 a.4 a8 -3.418 -0.007 2.3
Width 8000.0 Hz 10 3723.022 7.45% 5.1
o;gfr;\e'ge“ﬁlm:n 5244724 MHz o Joagaae el Ml
DATA PROCESSING L2 3897.876 7.003 8.2
cize 131072 13 3691.650 7.390 13.0 Cl
Total time 2 minutes 14 3690.186 7.387 11.3] O
15 3664.062 7.335 8.7
16 3662.476  7.332 8.5
17 3656.982 7.321 8.8
18 3656.494  7.320 9.
19 3655.396  7.318 9.5
20 3654.907  7.317 9.1 O
21 3649.292  7.306 5.3
22 3647.705 7.302 5.5 S—|
23 3625.610 7.258 17. //\\ \
24 3567.261 7.141 3. L~
7 25 3512.939  7.033 39, [ee]
26 3024.902 5.056 33. ‘
27 2865.479  5.736 2.
28 2160.645 4.325 2.
29 2158.813 4.322 2. 53
30 2157.227 4.319 3.
31 2154.419  4.313 a. |
32 2152.832 4.310 4, |
33 2149.170 4.302 11, |
34 2146.973 4.298 6. |
35 2144.531 4.293 18.
36 2142.578 1.289 25,
ar 2141.357 4.287 18.
38 2138.428 4.281 39,
39 2135.864 4.276 1.
J [
- ) ,J{ N (N
|
_____ I I\ " .
T T T T T T ———— T T T N e
7 6 5 4 3 2 1 ppm
Pt L e ] — e
0.577.10 0.55 .87 29.61 18
18.8B.35 6.54 0.53 20,02
S1aNnRD 130 INDEX  FREQUENCY PPM HEIGHT Cl
1879-BGE 1 18367.185 146.218 64.2 O
Berecz Gabor z 18151.374  144.500 57.2
2005.08.04. (CzB) 3 17507.820 139,377 52.4
Solvent: COCIS 4 17320.806 137.888 55.9
yieme- 25,0 €/ 2%8.1 K 5 16710.945 &33,033. ns,?} !
P 1-1a-d 3 16621.589 (132.321 m 8.3
INOvA-500 “isot | 7 16475.105 131,155 ' 104.0 O
PgL%EYSES“{”CES 000 8 16297.858 128.744 137.3
Slies 6.0 niac © ] 16230.964 129.212 156.0 S—|
Acg. time 1.300 sec 10 16150.886 128.574 64.8 //\\
\;égth 322?2;0 Hz 1 | 11 16140.144 128.488 | 151.7 Jdo
DHSER{,EP*’CB_”;‘;E_ ) Sr— 1z 15987.812 {127.272 ymp  13.2)
DECOUPLE H1. 483.3231647 MHZz | 13 15939.949 (126.895 imf  14.8)
Cor i aupuaty on | | 13 enais (118,703 dwp 1103
continuous |1l 1 14848. 1 18.203 4 .
vk erocengananted ||| 16 14728.523 117.251 149.8 53
Line broadening 1.0 Hz 17 9704.109 77.253 a17.3
FT size 13107 18 9672.371 77.000 431.8
Total time 61 minutes | 19 9640.632 76.747 421.6
| | 20 8109.382 64.557 155.0
| 21 8084.480 64.358 156.1 ‘
22 8075.208 (54.285imp  15.5) |
23 8057.624 64.145 129.4
| 24 4975.105 (39.606 imp  7.7)
| 25 1886.238 38,898 13,5 |
| | 26 -2.922 =-0.023 45.0
|
|

S138



ZI5UDARD 1 INDEX  FREQUENCY PPM HEIGHT
3885 -BoE 1 3752.930 7.513 38.1
Berecz Gahor z 3694.214 7.395 11.7
2005.08.24. (CzB) 3 3687.012 7.381 1.0 e
Solvent: CDC13 4 3686.523  7.3B0 12.8 HN
Temp. 25-0‘_‘3 / 555-1 K 5 3661.377 7.330 27.9 O
et 8 3660.522  7.328 23.8
PULSE SEQUENCE 7 3658.569 7.324 20.1
ulse 6.4 usec
Acq. time 5.000 sec & 8655.510 7818 15.6 |
Width 80000 Hz 3 3654.175  7.815 12.2 |
16 repetitions 10 3633.911 7.275 9.3 |
OBSERVE 1, 499.5244696 MHZ 11 3631.104 7.268 7.2 | 0
OATA PRECESSING 12 3628.052 7.263 15.4 |
FT size 131072 |
Tatal time 1 minute 13 3626.243  7.260 8.8 S—N
14 3625.244 7.257 6.7 ~
15 3623.778  7.254 61f //\\ \
16 3620.239 7.247 5.0/ o O
17 3617.676 7.242 4.4| /
18 3475.830 6.958 a1.3 {
19 2388.428 4.781 26.5) [
20 2150.391  4.305 6.6 54a
21 2146.873 4.298 17.0,
22 2144.531 4.2883 14.ﬂ|
23 2143.066 4,290 19.1
24 2141.113 4.286 31.7 |~
25 2134.399  4.273 17.9 f
26 2133.087 4.270 24.7
27 2132.080 1.268 25.7
28 2129.883 4.264 14.9)
29 2128.418 4.261 15.3
30 2126.221 4.256 5.2
31 2125.122  4.254 7.1
32 1634.155 3.271 151.2|
33 1173.584 2.349 131,
) 34 -0.000 -0.000 12.9
[
‘ |
o
r I‘ i’_—
r“ - i
~ i 7
| | |
il | J - - I
—— . , ey T T T
7 6 5 3 2 1 ppm
L kgl L R [ER— —_—
4.0710.55 5.39 23.08 22.43
5.68.21 5.77 16.38
ﬂgl?lgﬂﬁﬂ 13c INDEX FREQUENCY PPM HEIGHT
1383-BGE 1 18377.445  146.200 33,0
Berecz Gabor z 17918.953 142.650 50.7
2005.08.24. (CzB) 3 17484.871 139,194 26.6 e
Solvent: CDC13 4 17344.2496 138.074 12.8 HN
uTemp, z;sirn' 57/ 298.1 K 5 16558.113 131.816 17.2 O
SEr: .
L L L 6 16389168 120.471 20.2
7 16361.355 130.408 27.2
PE:*{’E*SES'JEQ?,% 000 sec 8 16190.457 128.889 34.5
Pulse 20 D 5ot 3 16015.632 127.498 116.7
Acq. time 1.300 sec 10 16013.678 127.482 112.0 o
Width 32000.0 Hz 11 19913.093  116.720 32.5
736 repetitions
SERVE G15. 1355055318 MHz 12 14859.871 118,297 110.0
DECOUPLE H1, 499.5263647 MHz 13 9704.109 77.253 64.4 S—
Power 32 dl]! 14 9672.371 77.000 66.1 //\\
cantinuously on . . .
WALTZ-16 modulated i: $640.104  78.743 bs-8 o \
DATA PROCESSTNG: 8537.605 67.966 17.7 o)
Line broadening 0.5 Hz 17 8115.730 64.608 109.8
FT size 131072 18 8063.972 64.196 107.1
Total time 52 minutes 19 4842 .781 38.553 43.5
20 4371.101 54.798 104.6 54a
|
|
|
‘ ‘
|
| |
|
|
L T T T T T T e
140 130 120 110 100 a0 80 70 B0 50
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g;ggg"“ L INDEX FREQUENCY PP HETGHT THDEX FREQUENCY  PPH HEIGHT
1880=BGE 1 3729.126 7.465 31.3 40 1121.216 2.245 z22.4
Berecz Gabor 2 3716.675  7.440 8.0 a1 850,586 1.703 11.8
2005,08.09, (CzB) 3 5715.454  7.438 7.5 az §48.511 1.693 14.6
Solvent: CDC18 4 3708.862 7.425 11.7 a3 345.947 1.694 18.2
(lomp. 250 C/ 238.1 K 5 3707.764 7.423 10.6 a4 843,994 1.680 32.8 N
pae: f B 8676.758 7.361 5.8 45 841.818 1.685 16.8
- uispgu
INOVA-500 iS00 7 3674.927 7.357 5.2 46 she.722  1.681 13.5 0.
FULSE SCouEmcE 8 3669.434  7.396 9.2 az 8k7.524  1.677 10.1
Acq. time 5.000 sec 9 3667.725 7.3a4z 10.1 48 798.340 1.598 3.3
Width 8000.0 Hz 10 3661.743  7.330 5.4 43 0.000 0.000 14.8
DRSERVE" K1) 399 5244702 Hit i uen.oe T o
: - 1z
DAt PROCESSENG 12 3648.682 7.304 5.4 [e)
FT size 131072 13 3§46.873  7.301 6.9
Tatal time 1 minute 14 3641.113  7.289 13.6 | - S—N
15 3633_404  7.28% 10.4 ( | - { / \
16 3626.953 7.261 20.6 | | /\ \
17 3625.610 7.258 9.4 ‘ O O
18 3619.507 7.24% 10.5 | |
13 3618.286 7.243 9.7 | {
20 3612.061 7.231 4.2 |
21 3610.718  7.228 3.8 54b
2z 3440.674 6.888 33.1
23 2142.822  4.290 4.1
24 2139.771 4.284 4.8 | | |
25 2136.718 4.278 5.8 ot
25 £131.714 4.267 10.4
27 2129.883 4.z264 4.3 |
28 £127.686 4.259 I
29 2124.512 4.253 3.5 ]
30 2122.070 4.248 6.0
a1 2120.361 4.245 10.0
sz 2119.263 4.243 12.5
33 2115.601 4.235 21.5
34 2113.647 4.231 32.8
35 2111.328 4.227 16.9
36 2108.154  4.220 4.7
37 2106.689 4.217 4.0 |
38 2051.514  4.107 13.9
38 1747.825 3.488 143.3 |
f B | [
= f | |
| |
|
1 1
| |
|
i
A
‘
|
- S . b
T v T T —— — T ——
7 6 5 4 3 2 1 ppm
e —_—— — B s —etet
3. 0N 5603 18.22 13.20 .30
3.56.43 1.4z .84 18.52 1.77
I
bl THDEX  FREQUENGY PPH HEIGHT
1880-BGE 1 18259.285 145.358 29.7
Berecz Gabor 2 18019.539 143.450 3.7 |
2005.08.09. (CzB) 3 17859.382 142,175 333 |
Solvent: CDC13 ] 17367.683 138.261 3.1 |
u'emp, isig g?/ 298.1 K s 16798.835 133,733 6.6 ||
Ser: 1-14a-]
. o " [ 16525.886 131.560 1001
LHOVA=S0D 1500 7 16377.937  130.382 21.8
Pg:?ngEggﬁ:SES 000 58 8 16296.882 129,737 38.5
Pulse 6.0 usec El 16268.562 129,511 58.2 |
time 1.300 sec 10 16127.937 128.392 68.4 |
Y&!SB 31002 g Hz 11 14982.428 119.272 26.8
epetitions
OBSERVE  C13, 125.5055306 MHz 12 14760.261 117.504 708
DECOUFLE H1, 499.5269647 MHz 1z 8704.108 77.253 196.6 |
Powsr 52 d 14 9672.371 77.000 203.0
continuously on 15 864D.144 76.743 96
WALTZ 18 noduiated 16 5525 ;:u 75.803 11: 3
DATA PROCESSING . . .
Line broadening 1.0 Hz 17 8112.289 §4.588 78.2 ||
FT size 131072 13 8065.437 64,207 77.4
Total time 12.2 hours 19 6742.195 53.673 157.3
20 4954.587 39.443 23,7 |
21 2921.394 23,257 166.2
22 -3.899 -0.031 a.5
|
|
I |
I
|
|
N | |
O |
| {
|
Il
| |
|
| Mo
S—N
\ AN
i (026
|
| 54b ‘ |
‘
|
| | |
‘ | |
| | |
| |
| | i
J. Ll A l JJU l J Ul A
T — T T T T - : : - — T
140 130 120 110 100 a0 80 70 60 50 40 30 Z0 10 ppm
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STANDARD 1H INDEX FREQUENCY PPM HEIGHT INDEX FREQUENCY PPH HEIGHT
15500 RaE 1 3742.798 7.493 58.5 a0 1326.172  2.655 2.9
Berecz Gabor 2 3686.035 7.579 11.4 a1 1324.541 2.851 3.0
2006.02.24. (CzB) 3 3684 .448 7.376 13.9 42 1320.068 2.643 5.4
Solvent: CDC13 q 3682.007 7.371 11.7 a3 1314.575 2.632 7.0 )
Temp. 25.0 C / 296.1 K 5 3678.467 7.364 14.8 a4 1312.866 2.628 7.4 (o)
INOVA=500  *i500" 6 3676.880 7.361 17.4 LH 1307.0195 2.617 9.2
PULSE SEQUENCE 7 3675,537 7.358 22.0 45 1302.878 2.608 8.4
%EH*- delay 3.000 sec 8 3674.194 7.355 20.4 a7 1287.085 2.587 6.1 N
ulse usec
acq. time 5.000 sec ] 3662.964 7.533 9.2 a8 1291.504 2.585 3.2
Width 8000,0 Hz 10 3661.377 7.330 9.2 43 1271./184  2.545 3.2
16 repetitions 11 3655.640 7.318 15.3 ~~ 50 (1266.857  2.535 4.1
R CEaiya 15249668 Nz 12 3654.175 7.515 130 51 126a.pas 2.530 s/
FT size 131072 13 3647.705  7.302 7.9 52 l1zs9.pss 2.521 8.8
Total tims 2 minutes 14 3§46.240 7.299 6.5 53 1254.p28 2.510 8.0 HN
15 3630.981 7.269 11.6 54 1251.p31 2.506 6.2 O
16 3625.540 7.264 11.4 55 1246.582  2.496 4.8
17 3627.075 7.261 11.0 56 1236.p16  2.476 s.5|
18 3621.094 7.249 15.1 57 1231523 2.465 12,2
19 3619.629 7.246 14.5 58 1225.p08 2.454 6.9
20 3613.770 7.234 5.1 s 1218594  2.440 s.g o
21 3612.305 7.231 5.7 60 1213.523 2,430 2.
22 3479.248  6.965 46.0| 61 1194.580 2.391 2.1
23 2459.229 4.923 15,0 62 1180.508 2.383 a.i S—N
24 2144.897 4.294 7.2 63 1183.850 2.369 11. //\\ \
25 2141.479 4.287 17.9 64 1178.711 2.360 16.3 Io}
26 2138.550 4.281 17.9 65 1174.072  2.350 17.9 ¢}
27 2137.329 4.279 20.5 66 1160.545 2.323 4.9
28 2135.132 4.274 25.4 67 993.896 1.990 4.4
29 2125.510 4.255 35.0 68 -0.D00 -0.000 1212
30 2122.192 4.248 21.1 i 54c
31 2118.530 4.241 10.1) | |
3z 1846.313 3.696 z.4| |
33 1839.111 3.682 22.6 { ‘ |
34 1838.135 3.680 23.0 i
| 33 1834.717 3.673 36.2 | [
36 1B33.436 3.670 35.4 |
37 1829.956 3.663 23.7) | | |
38 1677.612 3.358 171.3 ‘
‘ 33 1362.061 2.727
— | (‘
r [
| |‘ | ‘l
11
| |
1 {
I |
fi | P
fh- A -
{
| ) I R
— - —T— — —— T o : ——T
7 [ 5 4 3 2 1 ppm
L = = b —_ ! L i w as: g
5.3%.77  3.685 14.83 11.00 7.96 14.6
7.43.54 3.63 14.71 3.08 8.02 0.47
I THDEX  FREQUENCY PPM HETGHT
1939-BGE 1 18366.707 146.214 53.6
Berecz Gabor H 17927.742 142.720 52.4
2006.02.24. (Cz8) 3 17525.933  139.505 11.4 -
Solvent: CDC13 a 17440.437 138.840 38.3 O
Temp. 25.0 C / 298.1 K 5 16660.652 132.632 16.6
Shila-bi’ “Téver P i e N
PULSE SEQUE . : .
Relax. gelﬂgzs.unu sec 8 16184.578  128.843 76.8
Pulse 6.0 usec 9 16034.676 127.649 79.2
Acq. time 1.300 sec 10 16008.914 127,404 68.3
:’;;lpeﬁsggtﬂignzz 11 14829.598 118.056 83.7
OBSERVE €13, 125.6055347 MHz 12 14804.695  117.858 8.3 HN
DECOUPLE  H1, 499.5269547 MHz 13 9704.598 77.257 131.7
Eg«:ﬁnﬁgug?y - 14 9672.371 77.000 139.6 o)
15 9640.633 76.747 132.3
T Broorsoopated 16 8399.910 66570 158.2
Line broadening 0.5 Hz 17 8213.875 65.389 8.0 |
FT size 13107 18 8114.26% 64.596 78.2
Total time 28 minutes 18 8059.080 64.157 77.3 | o)
20 7308.090 58.186 75.5 |
21 6736.336 53.627 107.8
22 5540.535 44.107 65.5 —
23 A767.088 7.950 S

S
R

54c

140
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STANDARD 1H INDEX FREQUENCY  PPM HEIGHT TNDEX FREQUENCY  PPHM HEIGHT
1940-BGE 1 3743.408 7.49%94 51.7 40 1192.627 2.388 20.1
Berecz Gabor 2 36B5.30% 7.378 10.6 a1 991.943 1.986 7.9
2006.02.24. (DA) 3 3683.838 7.375 10.7 a2 B54.736 1.711 9.4 - o
Solvent: COCI3 1 3677.734  7.362 13.8 a3 848.022 1.698 13.0
Temp. 25.0 C s 298.1 K 5 3676.270 7.360 14.1 49 B41.309 1.684 8.5
File: 62209 6 3674.194  7.355 9.8 45 -0.000 -0.000 0.4
INOVA-S00 "is00 7 3672.729 7.352 3.5 |
PgﬁgesgugEﬂggc 8 3666.260 7.338 19.3 |
Acq. time 5.000 sec E] 3664.917 7.337 18.6 N
width 8000,0 10 3657.227 7.321 9.3
16 ;\e’gst\;{ T ——— 11 3655.640 7.318 9.1
. z 3
DATA PROCESSENG 12 3650.024  7.307 15.0 |
T size 13 13 3648.437 7.304 12.4 {
Total time 1 minute 11 364z.212  7.291 7.9 |
15 3632.812 7.273 8.2 i
16 2628.174 7.263 11.6 |
17 3626.587 7.260 10.8 |
18 3620.728 7.248 14.0 | HN
13 3619.263 7.245 12.9 | O
20 3494.629 6.996 42.2 |
21 2494.385 4.994 14.3
22 2140.991 1.286 9.8 |
23 2140.258 1.285 10.2 |
o 24 2137.329 4.278 18.4 ]
25 5132.935  4.270 29.4 [ 4 |
26 2122.681 4.248 27.0 ! |
27 2120.972 4.2486 16.9 | S—N
28 2119.263 4.243 1.5 | //\\ \
29 2117.554 4,239 8.0 o 0
20 2115.845 4.236 9.4
31 2114.136 6.232 7.2 | s
32 1839.478 3.682 28.5 [
33 1834.838 3.573 az.s |
34 1830.200 3.664 27.1 || | 54d
| 35 1660.034 3.323 162.0
t 36 1289.551 2.582 11.2
| a7 1210.633  2.424 22.7|
‘ ! 38 1206.787 2.416 33.8 | —
‘ i 39 1189.707 2.402 38.6 | |
| I | [
| | |
! | |
| = ( |
£ | |
I |
| | | |
I . ‘
i i/ —~
— 1l | o _J — - I _r _JJl —
i [ | |; | i
! |
LR | | SR | R N L V) W S | S
[ T — : : . _— =
7 6 5 4 3 2 1 ppm
B [—— S = -
.35 4.05 10,23 21.05 6.74
14.08 3.26 14.04 10.75 -0.10
HE INDEX  FREQUENCY PPM HETGHT
1990-BGE 1 18279.891 145.3189 a1.1
Berecz Gahor 2 17909.676 142.576 40.9
2006.02.24. [DA) 3 17529.305 139.548 6.4
Solvent: CDC13 4 17938.484 138 .825 25.0 O
grome. 250 C / 2081 k. 5 16696.785 132.920 0.2
anp e o5, user |1=14= 6 16278.914  130.390 19.0
INOVA=500 "is0on M Tegie 207 1290072 oo
PUt%EKSEgQEECEI 200 sec & 16162.084 128.671 £98.8
Pulse 5.0 ubet ] 16019.538  127.529 66.9 N
Acq. time 1.300 sec 10 15996 .590 127 .346 54.9 | |
‘gi‘;;h 320:“2 Hz 11 14836.387 116.126 67.2 | |
FEpe ons 1
UBSERVE  C13, 125.6055371 WHz 1z 14745.613 117,567 t1-0 | |
DECOUPLE H1, 499.5269647 MHz 13 9704.598  77.257 49.2 .
Power 32 dB 14 8672.371 77.000 51.7
continuously on 15 9640.633 76.747 49.6
WALTZ-16 modulated
DATA FROCESSING 16 BA01.375 G66.BB2 146.86
Line broadening 0.5 Hz 17 B112.801 64,585 68.4
FT size 131072 18 BO56.160 64.134 59.1 | HN
Total time 5.7 hours 19 7190.438  57.242 70.5 o :
20 6747.078 53.712 154.1 | |
21 5854.500 46.607 50.0 |
22 4762.703  37.915 22.8
23 3324.715  26.467 59.3 | |
I
|
| | S—N
' : 7\ \
| (026
|
| | ‘
|
| |
| 1
' |
|
| | |
| | |
| |
| |
| | |
| | |
| | |
| |
| [ | | |
| | |
o L A J | |
— B e S S o e e S B — T T 1
140 130 120 110 100 90 80 70 60 50 40 30 20 in ppm
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Standard 1H

5 ,: 3 144500
- - 7 BGE1941-1941-BGE_1
G L Berecz Gabor
" ow N 2025.04.09. (KE)
(o) Current Data Parameters

HN

Time 3
TNSTRUM T t
FROBHD £1458536_0002 (
PULFROG zg30
D 655386
0 SOLVENT CDC13

54e

Hz
Hz
sec

usec
usec
K
sec

50 MHz

1%
i |

|
(

T T T T T T
?I.ISI y 7.9 6.5 6.0 5.5 5.0‘ 4.5.1” IJILO 3.5| | 30 2|.5| | “..Z.DJ \1|-E|'| | 1.0 05 ppm BCR%R
9l o @ =

EER Bl E- I RIEHE RIS

kl

Standard 13C

8 nom o = T wanro w
= R a P o) I 144500
i ponit e ! @ .-».:.\..-,- - BGE1941-1941-BGE_1
- T T oo i Berecz Gabor
| | 2025.04.09. (EE)
Vi W
0}
HN Y
O,

.
o

/S N
AN

54e

T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20

S143



cosY 54e
144500

BGE1941-15941-BGE 1
Berecz Gabor -
2025.04.0%. (KP)

20
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i
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4.0
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6.0
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in

BE!

75

70

6.5

6.0
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5.0
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ppm
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1 |ll
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HSQC (140Hz)
144500

BGE1941-1941-BGE_1

Berecz Gabor
2025.04.09.

(KE)

54e

S144



HMBC (BHz, 140Hz) 54e
144500

BGE1941-1941-BGE 1

Berecz Gabor -
2025.04.09. (KP)
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’ggﬁ';"‘” 1H INDEX FREQUENCY PPM HEIGHT THDEX FREQUENCY PPM HETGHT
1842-BOE 1 4047 .607 8&.103 10.5 40 762.817 1.527 18.5
Barscz Gabor 2 3745.239 7.498 67.1 a1 755.005 1.511 9.4
2006.03.16. (CZE) 3 3734.985 7.477 21.8 az 744507 l..idgl) 9.6
Solvent: CDC13 4 3677.368 7.362 6.9 a3 738.525 1.A78 11.1
Vemp. 25.0 C , 298.1 K 5 3676.270 7.380 6.4 a4 731 812 1. 465 9.9
WMh-s0a  “isont 6 3669.434  7.346 19.5 45 724.487  1.450 7.1 0
PULSE SEQUENCE 7 3662.354 7.332 13.0 a6 626.343 1254 41.5
o ax-#alay 1. 000 st 8 3652.344 7.312 29.2 a7 0.000 0.000 7.7
5. time 5.000 sec 3 3651.489  7.310 29.1
Width 80000 Hz 10 3644.531 7.286 14.8 OH
16 repetitions 11 3633.8911 7.275 6.6 e
OBSERVE W1, 499.5244638 MHz 1n 5826 440 7257 1a7 {
DATA PROCESSING I |
FT size 131072 13 3617.676 7.242 21.0 / I
Total time 1 minutes 14 3610.474 7.228 9.8 ( !
15 3531.128 7.069 57.9 |
16 2610107 5.225 40.6 ‘
17 2154.058 4.312 5.7 |
18 2151.001 4.306 7.5 N
19 2148.192 4.300 8.7 | |
20 2142.578 4.288 21.1 |
21 2138.550 4.281 25.9
22 2135.864 4.2786 35.0 |
23 2130127 4.264 48.4
29 1605.713  3.214 160.8
25 1276.733 2.556 7.7
26 1274.536 2.551 8.2
27 1270.752  2.544 8.2 | 54f |
28 1268.677 2.540 8.4 | !
29 1265.991 2.534 8.2 !
30 1260.132 2.523 5.8 [ \
31 1217.041 2.436 5.5 - I
f [ 3z 1210.327 2.423 9.1 { |
/ I 33 1201.904 2408 8.3
i | | 34 1199.463 2.401 7.9
| | 35 1108.521 2.218 20.6 ( 1
| ‘ | 36 1101.196 2.204 az.1 |
[ | 37 1092.872 2.190 2z.2 | |
| | 38 776.367 1.554 18.7 | |
| | 33 769.653 1.541 20.1 |
! |
f | f
| | [ I
| | !
‘ | | | |
| |
| H
| | J'. { !
/ | '|!
| Il ’1 f
’ =/ | —~ A -
|
[ [
LA L = !\,g — i L j,
e N . —— — T T T F 7 T T T
8 7 5 3 2 1 ppm
Lt Lty L - —— [E— ] e
7.30 7.06 3.50 14.21 3.65  7.20 14.54
6.5 3.47 3.48 10.53 3.67  0.07 14.58
STANDARD 13C INDEX ~ FREQUENCY PPH HETGHT
gi;iBGE 1 22379.891 178.162 61.0
Berecz Gabor 2 18417.000 146.614 79.6 (o)
2006.03.16. (CzB) 3 17986.824 143.1930 76.8
Solvent: CDCIZ a 17558.602 139.781 50.3
Urgmp, isiz g’/ 288.1 K 5 16852.547 134.160 7.7
sers -~ 14% 6 16542.000 131.688 13.7
TNOWA-S00  "i500® 7 16379.402  130.383 a1 | HN OH
o amaes e s e
Pulee 6.0 ubee 9 16181.160 128.815 1.3 !:
Acg. time 1.300 sec 10 16002.938 127.396 62.7 !‘
:égupigéflpsignsz 11 15970711 127.140 64.1 I
6055371 MHz 12 15117.684 120.349 15.9 |
D SEnuEe Ch3y 123-30%saTl Mz 13 14838875 118.130 0.5 I 0
Power 32 dB 14 9704.10% 77.2583 151.4 |
UALTECTS modutated B e e e | S—N
DT R SaING 16 9640.145 76.743 154.1 | //\\
Line broadening 0.5 Hz 17 8237.313 65.576 15.2 | )
FT size 13107 18 8103.523 64.511 60.5 | OO0
Total time 49 minutes 19 8064.949 64.204 58.3
20 5881.356 46.820 52.2
21 4877.938 38.832 ar.7 |
22 4416.512  35.159 56.2 I 54f
23 2634.285 28.932 3.8 |
9 dnyu.3qU  fv.582 63.5 |
25 3364.754 26.7865 86.8
26 3155.770 25.123 85.9
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