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General Information. Cu(OAc),*H,0 (>98%), CsOAc (>99.99%), [Cp*RhCl,],, AgSbF¢ (98%)),
AgOAc (99.99%), Ag,CO5; (99%), Ag,O (99%), Cu(OTY), (98%), Pd/C (10%) and PhI(OAc),
were purchased from Aldrich and used as received. Silica gel-G plates (Merck) were used for TLC
analysis with a mixture of hexane and ethyl acetate as the eluent. Melting point was measured on
Biichi melting point apparatus, MPB-540. Open capillary tubes were used for the measurements
and are uncorrected. NMR spectra were recorded on Bruker 400 MHz spectrometer using TMS as
an internal standard and CDCl; as a solvent. Mestrenova software was used throughout the spectral
analysis. Chemical shifts are given in parts per million (9-scale) and the coupling constants are
given in Hertz. Q-Tof ESI-MS instrument (model HAB273) was used for recording HRMS.
Infrared spectra were recorded on Perkin Elmer FT-IR instrument. Single crystal X-ray data were
collected on a Bruker SMART APEX equipped with a CCD area detector using Mo/Ka radiation

and the structure was solved by direct method using SHELXL-16 (Géttingen, Germany).

Preparation of [Cp*Rh(CH;3CN);](SbFg),.! [Cp*RhCl,], (0.16 mmol, 100 mg) and AgSbFg
(0.65 mmol, 225 mg) were stirred in CH;CN (5 mL) for 30 min under nitrogen. The prcipitated
salt was filtered over a short pad of celite using CH;CN (5 mL). Evaporation of the solvent gave a
residue that was dissolved in a 1:1 mixture of CH;CN and CH,Cl, (10 mL) and filtered through
silica gel using a 1:1 mixture of CH;CN an CH,Cl, (25 mL). The resultant solution was
concentrated to minimal volume and diethyl ether was added. The target complex was precipitated
as a light yellow solid in 85% (243 mg) yield. '"H NMR (400 MHz, DMSO-d¢) 6 2.07 (s, 9H), 1.54

(s, 15H).

Synthesis of 7-Azabenzonorbornadienes. 7-Azabenzonorbornadienes were synthesized as per
the reported procedure.>* Compounds 1b, 1¢, 1e, 1f, 1k, 1n, 1q and 1r are new, while 1a, 1d, 1h,

1i, 1n and 1p are known, however, their characterization data were not given. On the other hand,
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the compounds 1g, 1j, 11, Im and 1o are known with their characterization data, which were in
agreement with our data.

Step-1. tert-Butyl 1,4-dihydro-1,4-epiminonaphthalene-9-carboxylate (10). To a solution of N-
(tert-butoxycarbonyl)pyrrole (6 mmol, 1g) in dimethoxymethane (DME) (2 mL) at 60 °C in a
three-neck flask fitted with a reflux condenser and 2 addition funnels, was simultaneously and
dropwise added a solution of anthranilic acid (6 mmol, 822 mg) in DME (2 mL) and a solution of
isoamylnitrite (7.2 mmol, 1 mL) in DME (2 mL) separately. After stirring the resultant mixture at
60 °C for 2 h, the reaction mixture was concenrated and the residue was dissolved in ethyl acetate
(20 mL) and washed with saturated K,COj3 (5 mL). Drying (Na,SO,) and evaporation of the solvent
gave a residue, which was purified by column chromatography using a 1:20 mixture of ethyl
acetate and hexane to afford 1o as a colorless solid in 62% (903 mg) yield. '"H NMR (400 MHz,

CDCl3) 6 7.18 (s, 2H), 6.90-6.86 (m, 4H), 5.41 (s, 2H), 1.30 (s, 9H).

Step-2. 1,4-Dihydro-1,4-epiminonaphthalene. To a stirred solution acetyl chloride (6 mmol, 85
uL) in MeOH (10 mL) at 0 °C was added tert-butyl 1,4-dihydro-1,4-epiminonaphthalene-9-
carboxylate 10 (2 mmol, 500 mg). The reaction mixutre was allowed to warm up to room
temperature and the stirring was continued for an additional 2 h. The reaction mixture was then
quenched with saturated K,COj; and adjusted to pH ~ 10. The aqueous solution was extracted using
ethyl acetate (25 mL) and dried over Na,SO,. Evaporation of the solvent gave the bicyclic amine,
which was directly utilized for the next step.

Step-3. 9-Aryl/alkylsulfonyl-1,4-dihydro-1,4-epiminonaphthalene. To a stirred solution of the
amine prepared from step-2, 1,4-dihydro-1,4-epiminonaphthalene (1 mmol) in CH,Cl, (10 mL),
was added aryl/alkyl sulfonyl chloride (1.1 mmol), 4-(dimethylamino)pyridine (10 mol %) and

triethylamine (5 mmol) at room temperature and the resultant mixture was stirred for an additional
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24 h. The progress of the reaction was monitered by TLC using ethyl acetate and hexane. The
reaction mixture was diluted with CH,Cl, (25 mL) and washed successivly with brine (5 mL) and
water (5 mL). Dyring (Na,SO,) and evaporation of the solvent gave a residue that was purified on
silica gel column chromatography using a 1:4 mixture of ethyl acetate and hexane to produce the
N-protected 7-azabenzonorbornadienes 1.

The data for the new compounds and the compounds that are reported without data follow:
9-Phenylsulfonyl-1,4-dihydro-1,4-epiminonaphthalene (1a).>* Brown solid; yield 70% (198
mg); Ry=0.16 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;)  7.51-7.48 (m, 2H), 7.34-
7.30 (m, 1H), 7.23-7.18 (m, 2H), 6.94 (dd, J=5.1, 3.0 Hz, 2H), 6.72 (t, /= 1.6 Hz, 2H), 6.68 (dd,
J=5.2,3.0 Hz, 2H), 5.39 (t, /= 1.6 Hz, 2H); *C NMR (101 MHz, CDCl;) 6 147.2, 142.5, 138.2,
132.5, 128.8, 128.3, 125.2, 121.3, 67.8; FT-IR (KBr) 2927, 2853, 2478, 1911, 1637, 1445, 1400,
1336, 1264, 1161, 1085, 10113, 748 cm'; HRMS (ESI) calcd for [C;H13NO,S+H]" 284.0740,

found 284.0749.

9-(m-Tolylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1b). Colorless solid; yield 72% (214
mg); mp 129-130 °C; R,=0.26 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCls) 6 7.41 (td,
J=48,42,20 Hz, 1H), 7.30-7.29 (m, 1H), 7.10-7.17 (m, 2H), 7.00 (dd, J = 5.1, 3.0 Hz, 2H),
6.83 (t,J= 1.6 Hz, 2H), 6.75 (dd, J= 5.2, 3.0 Hz, 2H), 5.45 (t, J = 1.6 Hz, 2H), 2.28 (s, 3H); 13C
NMR (101 MHz, CDCl;) & 147.2, 142.6, 138.9, 137.8, 133.3, 128.8, 128.7, 125.5, 125.1, 121.3,
67.8, 21.2; FT-IR (KBr) 2306, 1958, 1910, 1801, 1635, 1449, 1401, 1335, 1220, 1156, 1090,

1012, 752 cm'; HRMS (ESI) caled for [C7H;sNO,S+H]" 298.0896, found 298.0909.

9-((3-(Trifluoromethyl)phenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1c¢). Colorless
solid; yield 76% (267 mg); mp 115-116 °C; Ry= 0.24 (1:6 ethyl acetate/hexane); 'H NMR (400

MHz, CDCl;) 6 7.72-7.71 (m, 2H), 7.60 (d, J = 7.8 Hz, 1H), 7.39 (t, J = 8.1 Hz, 1H), 6.97-6.93
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(m, 4H), 6.69 (dd, J = 5.2, 3.0 Hz, 2H), 5.47 (t, J = 1.6 Hz, 2H); 3C NMR (101 MHz, CDCl;) &
146.7, 143.1, 139.0, 131.9, 131.69, 131.68, 131.5, 131.2, 129.6, 129.1 (g, J = 3.5 Hz), 125.6 (q, J
=4.04 Hz), 125.58, 124.7, 122.0, 121.7, 67.9; '9F NMR (377 MHz, CDCl;) & -62.9; FT-IR (KBr)
2855, 1916, 1637, 1401, 1326, 1272, 1163, 1131, 1071, 1019, 750 cm’'; HRMS (ESI) calcd for

[Cy7H2F3NO,S+H]* 352.0614, found 352.0628.

9-((4-Bromophenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1d).3* Colorless solid;
yield 80% (289 mg); mp 157-158 °C; Ry= 0.32 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz,
CDCl;) 6 7.40 (m, 4H), 7.01 (dd, J=5.2, 3.0 Hz, 2H), 6.86 (t, /= 1.6 Hz, 2H), 6.80 (dd, /= 5.2,
3.0 Hz, 2H), 5.44 (t, J= 1.6 Hz, 2H); 3*C NMR (101 MHz, CDCls) & 147.0, 142.7, 137.1, 132.0,
129.8, 127.6, 125.3, 121.5, 67.8; FT-IR (KBr) 1916, 1644, 1572, 1399, 1345, 1275, 1158, 1071,

1012, 742 cm!'; HRMS (ESI) caled for [C6H;,BrNO,S+H]* 361.9845, found 361.9860.

9-((4-Chlorophenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1e). Colorless solid; yield
84% (266 mg); mp 148-149 °C; R,=0.18 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCls)
0 7.48-7.45 (m, 2H), 7.25-7.22 (m, 2H), 7.01 (dd, J = 5.2, 3.0 Hz, 2H), 6.85 (t, J = 1.6 Hz, 2H),
6.79 (dd, J=5.2, 3.0 Hz, 2H), 5.45 (t,J= 1.6 Hz, 2H);'*C NMR (101 MHz, CDCl;) 6 147.0, 142.7,
139.1, 136.5, 129.7, 129.0, 125.3, 121.5, 67.8; FT-IR (KBr) 2684, 2563, 2307, 1914, 1636, 1584,
1400, 1274, 1163, 1089, 1016, 750 cm'; HRMS (ESI) calcd for [C14H;,CINO,S+H]" 318.0350,

found 318.0367.

9-((4-Iodophenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1f). Brown solid; yield 77%
(314 mg); mp 168-169 °C; Ry = 0.32 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;) &
7.55-7.53 (m, 2H), 7.19-7.16 (m, 2H), 6.93 (dd, J= 5.2, 3.0 Hz, 2H), 6.78 (t,J= 1.6 Hz, 2H), 6.72

(dd, J= 5.2, 3.0 Hz, 2H), 5.36 (t, J = 1.6 Hz, 2H); '*C NMR (101 MHz, CDCl3) § 147.0, 142.7,
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137.9,129.7,125.3, 121.5, 100.1, 67.8; FT-IR (KBr) 1932, 1639, 1567, 1400, 1337, 1270, 1163,

1088, 1019, 735 cm!; HRMS (ESI) caled for [C;6H1,INO,S+H]* 409.9706, found 409.9722.

9-Tosyl-1,4-dihydro-1,4-epiminonaphthalene (1g).3¢ Colorless solid; yield 73% (217 mg); 'H
NMR (400 MHz, CDCl,) 6 7.46 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.1 Hz, 2H), 7.03 (dd, J = 5.1,

3.0 Hz, 2H), 6.79-6.77 (m, 4H), 5.44 (t, J = 1.6 Hz, 2H), 2.34 (s, 3H).

9-((4-Methoxyphenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1h).>¢ Colorless solid;
yield 61% (191 mg); mp 127-128 °C; Ry = 0.22 (1:4 ethyl acetate/hexane); 'H NMR (400 MHz,
CDCl;) 6 7.49 (d, J = 8.9 Hz, 2H), 7.03 (dd, J = 5.1, 3.0 Hz, 2H), 6.80-6.75 (m, 6H), 5.43 (t, J =
1.6 Hz, 2H), 3.81 (s, 3H); 3C NMR (101 MHz, CDCl3) 6 162.9, 147.3, 142.4, 130.4, 129.8, 125.2,
121.3, 114.0, 67.8, 55.7; FT-IR (KBr) 3021, 2847, 2567, 2400, 2304, 2054, 1593, 1496, 1450,
1401, 1339, 1261, 1156, 1093, 1019, 742 cm’'; HRMS (ESI) calcd for [C;;H;sNO;S+H]*

314.0845, found 314.0862.

9-((4-Nitrophenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1i).3¢ Colorless solid; yield
90% (295 mg); '"H NMR (400 MHz, CDCls) 6 8.07 (d, J = 8.8 Hz, 2H), 7.69 (d, J = 8.8 Hz, 2H),
7.00 (dd, J = 5.2, 3.0 Hz, 2H), 6.93 (s, 2H), 6.73 (dd, J = 5.2, 3.0 Hz, 2H), 5.49 (d, J = 1.7 Hz,

2H).

9-((4-(tert-Butyl)phenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1j).3¢ Colorless solid,;
yield 68% (230 mg); mp 158-159 °C; Ry= 0.27 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz,
CDCl5) 6 7.47-7.45 (m, 2H), 7.28-7.26 (m, 2H), 6.99 (dd, J= 5.1, 3.0 Hz, 2H), 6.90 (t,J = 1.6 Hz,
2H), 6.73 (dd, J = 5.2, 3.0 Hz, 2H), 5.45 (t, J = 1.7 Hz, 2H), 1.29 (s, 9H); '3C NMR (101 MHz,

CDCl) 6 156.2, 147.1, 142.9, 134.7, 128.2, 125.7, 125.1, 121.4, 67.8, 35.1, 31.1; FT-IR (KBr)
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2870, 2685, 1920, 1798, 1631, 1594, 1400, 1341, 1267, 1163, 1088, 1016, 744 cm™'; HRMS (ESI)

calcd for [C,0H,NO,S+H]™ 340.1366, found 340.1381.

9-(Naphthalen-2-ylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1k). Brown solid; yield
65% (216 mg); mp 173-174 °C; R,= 0.24 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;)
0 8.16-8.15 (m, 1H), 7.84 (ddd, J=13.3, 8.1, 1.5 Hz, 2H), 7.74 (d, /= 8.7 Hz, 1H), 7.62-7.54 (m,
3H), 6.98 (dd, J=5.2,3.0 Hz, 2H), 6.77 (t,J= 1.6 Hz, 2H), 6.60 (dd, /= 5.2, 3.0 Hz, 2H), 5.53 (t,
J=1.6 Hz, 2H); 3C NMR (101 MHz, CDCls) & 147.2, 142.5, 135.2, 134.7, 132.2, 129.8, 129.2,
128.9, 128.8, 128.0, 127.4, 125.0, 123.5, 121.2, 67.9; FT-IR (KBr) 1636, 1401, 1336, 1264, 1160,

1086, 1013, 747 cm!; HRMS (ESI) caled for [C,0H;sNO,S+H]" 334.0896, found 334.0901.

9-(Thiophen-2-ylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (11).3¢ Brown solid; yield 77%
(222 mg); mp 173-174 °C; Ry = 0.18 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;) §
7.45 (dd, J=5.0, 1.3 Hz, 1H), 7.22 (dd, J = 3.8, 1.3 Hz, 1H), 7.09 (dd, /= 5.1, 3.0 Hz, 2H), 6.88
(dd, J=5.0, 3.8 Hz, 1H), 6.84 (dd, J=5.2, 3.0 Hz, 2H), 6.76 (t, /= 1.6 Hz, 2H), 5.48 (t, J = 1.6
Hz, 2H); 3C NMR (101 MHz, CDCl) & 146.9, 141.5, 138.5, 133.5, 133.0, 127.9, 125.3, 121.4,
68.0; FT-IR (KBr) 3015, 2859, 2761, 1639, 1400, 1345, 1268, 1228, 1157, 1019, 736 cm™'; HRMS

(ESI) caled for [C1aH; NO,S,+H]* 290.0304, found 290.0326.

9-(Pyridin-2-ylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1m).3¢ Brown solid; yield 74%
(210 mg); 'H NMR (400 MHz, CDCl3) 6 8.47 (dt, J=4.7, 1.3 Hz, 1H), 7.62-7.61 (m, 1H), 7.24-
7.20 (m, 1H), 6.97 (dd, J = 5.2, 3.0 Hz, 1H), 6.72 (t, J = 1.6 Hz, 1H), 6.68 (dd, J= 5.2, 3.0 Hz,

1H), 5.54 (t, J = 1.6 Hz, 1H).

9-(Methylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1n).3¢ Colorless solid; yield 63%

(139 mg); mp 101-102 °C; Ry = 0.16 (1:4 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;) 6
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7.30 (dd, J = 5.1, 3.0 Hz, 2H), 7.07 (t, J = 1.6 Hz, 2H), 7.02 (dd, J= 5.2, 3.0 Hz, 2H), 5.47 (t, J =
1.6 Hz, 2H), 2.35 (s, 3H); '*C NMR (101 MHz, CDCly) & 147.5, 143.1, 125.9, 121.7, 67.7, 39.2;
FT-IR (KBr) 3017, 2933, 2859, 2470, 2294, 1915, 1632, 1449, 1401, 1334, 1273, 1153, 1020, 747

cm'; HRMS (ESI) caled for [C1H;NO,S+H]*" 222.0583, found 222.0561.

Benzyl-1,4-dihydro-1,4-epiminonaphthalene-9-carboxylate (1p).3" Colorless solid; yield 52%
(144 mg); mp 84-85 °C; R,=0.55 (1:10 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl3) 6 7.27-
7.16 (m, 7H), 6.95 (brs, 1H), 6.90 (dd, J = 5.2, 3.0 Hz, 3H), 5.52 (s, 2H), 4.99 (s, 2H); *C NMR
(101 MHz, CDCls) & 155.4, 148.2, 143.6, 142.8, 136.4, 128.6, 128.2, 127.9, 125.2, 121.2, 67.3,
66.4; FT-IR (KBr) 3028, 2956, 2922, 2852, 2065, 1708, 1638, 1451, 1387, 1325, 1244, 1072, 743

cm'; HRMS (ESI) calcd for [CgHsNO,+H]" 278.1176, found 278.1178.

6,7-Difluoro-9-(phenylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1q). Brown solid; yield
76% (242 mg); mp 178-179 °C; R,= 0.20 (1:6 ethyl acetate/hexane); 'H NMR (400 MHz, CDCls)
0 7.59-7.56 (m, 2H), 7.48-7.44 (m, 1H), 7.35 (dd, J = 8.4, 7.2 Hz, 2H), 6.87-6.82 (m, 4H), 5.43 (t,
J = 1.7 Hz, 2H); 13C NMR (101 MHz, CDCl;) 147.3 (dd, J = 249.3, 14.9 Hz), 143.6 (t, J=4.9
Hz), 142.8, 137.8, 132.9, 128.86, 128.44, 112.0 (tt, J = 21.6, 9.2), 67.4; ''F NMR (377 MHz,
CDCl;) 6 -142.0; FT-IR (KBr) 2963, 2927, 2857, 1626, 1462, 1401, 1261, 1160, 1089, 757 cm’!;

HRMS (ESI) calcd for [(:]6H111:“21\1()28""H]Jr 3200551, found 320.0559.

6,7-Dimethoxy-9-(phenylsulfonyl)-1,4-dihydro-1,4-epiminonaphthalene (1r). Colorless solid;
yield 58% (199 mg); mp 126-127 °C; Ry= 0.42 (2:3 ethyl acetate/hexane); 'H NMR (400 MHz,
CDCl,) 7.49-7.47 (m, 2H), 7.33 (t, J= 7.4 Hz, 1H), 7.22 (dd, J = 8.4, 7.1 Hz, 2H), 6.82 (t,J=1.7
Hz, 2H), 6.61 (s, 2H), 5.34 (t, J= 1.6 Hz, 2H), 3.66 (s, 6H); 3C NMR (101 MHz, CDCl;) 8 145.9,

143.0, 140.1, 138.2, 132.4, 128.6, 107.8, 68.1, 56.5; FT-IR (KBr) 3010, 2842, 2043, 1608, 1479,
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1446, 1401, 1333, 1266, 1074, 1009, 734 cm!'; HRMS (ESI) calcd for [CigH;;NO,S+H]*

344.0951, found 344.0956.

7-(tert-Butyl) 2,3-diethyl 7-azabicyclo[2.2.1]hepta-2,5-diene-2,3,7-tricarboxylate (1s).3" A
mixture of N-Boc-pyrrole (1 mmol) and diethyl acetylenedicarboxylate (0.5 mmol) were stireed
at 100 °C for 2 h. The resulting mixture was cooled to room temperature and purified directly on
silica gel column chromatography using a 1:20 ethyl acetate and hexane. '"H NMR (400 MHz,

CDCly) § 7.07 (s, 2H), 5.37 (s, 2H), 4.21-4.18 (m, 4H), 1.34 (s, 9H), 1.25-1.23 (m, 6H).

Preparation of 2-Aryl-2H-indazoles 2. 2-Aryl-2H-indazoles were prepared as per the literature
and the spectroscopic data were in agreement with literature values.* 2-Bromobenzaldehyde (1
mmol), amine (1.1 mmol), NaNj3 (1.2 mmol), Cul (15 mol %) and TMEDA (15 mol %) were stirred
in DMSO (10 ml) at 120 °C for 12 h. Progress of the reaction was monitored by TLC using ethyl
acetate and hexane as the eluent. The reaction mixture was then cooled to room temperature and
poured in ice cold water. The mixture was extracted using EtOAc (3 x 40 mL) and dried over
Na,SO,. The solution was passed through a short pad of cellite and evaporated to produce a residue
that was purified on silica gel column chromatography using a 1:20 ethyl acetate and hexane to
give aryl-2H-indazoles 2.

Compounds 2¢, 2k, 2s and 2t are new compounds, which have been synthesized using the
following procedure: 2-azidobenzaldehyde (0.5 mmol) and amine (0.5 mmol) were stirred at 110
°C as neat for 3 h. The resultant mixture was directly loaded on the silica gel column
chromatography and purified using ethyl acteate and hexane (1:19) as the eluent.
2-Phenyl-2H-indazole (22a).** '"H NMR (400 MHz, CDCl;) 6 8.41 (d, J= 1.0 Hz, 1H), 7.92 -7.89
(m, 2H), 7.81 (dd, J = 8.8, 1.1 Hz, 1H), 7.72 (dt, J = 8.5, 1.1 Hz, 1H), 7.53 (dd, J = 8.6, 7.2 Hz,

2H), 7.43-7.38 (m, 1H), 7.33 (ddd, /= 8.8, 6.6, 1.1 Hz, 1H), 7.12 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H).
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2-(2-Methoxyphenyl)-2H-indazole (2b).* '"H NMR (400 MHz, CDCl;) 6 8.52 (d, J = 1.0 Hz,
1H), 7.87 (dd, J = 7.9, 1.7 Hz, 1H), 7.79 (dd, J = 8.8, 1.0 Hz, 1H), 7.73 (dt, J= 8.5, 1.1 Hz, 1H),

7.42-7.38 (m, 1H), 7.32 (ddd, J= 8.8, 6.6, 1.1 Hz, 1H), 7.15-7.08 (m, 3H), 3.90 (s, 3H).

2-(2-(Difluoromethoxy)phenyl)-2H-indazole (2¢). Brown liquid; 105 mg, yield 81%; R,= 0.58
(1:9 ethyl acetate/hexane); '"H NMR (400 MHz, CDCl;) 6 8.43 (d, /= 1.0 Hz, 1H), 7.91 (dd, J =
7.7,2.0 Hz, 1H), 7.79 (dd, J = 8.8, 1.1 Hz, 1H), 7.74 (dt, J= 8.5, 1.1 Hz, 1H), 7.47-7.32 (m, 4H),
7.13 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H), 6.47 (t, Jur= 73.3 Hz, 1H); *C NMR (151 MHz, CDCl;) §
149.4, 143.63, 143.60, 133.0, 129.6, 127.5, 127.1, 126.6, 125.3, 122.5, 122.4, 121.2, 120.7, 116.0
(t, Jor = 263.5); 'F NMR (377 MHz, CDCl3) 6 -81.02. FT-IR (Neat) 2234, 1925, 1807, 1630,
1602, 1521, 1398, 1229, 1128, 1053, 756 cm’'; HRMS (ESI) caled for [C4HoF,N,O+H]*

261.0834, found 261.0837.

1-(3-(2H-Indazol-2-yl)phenyl)ethan-1-one (2d).*d "H NMR (400 MHz, CDCls) 6 8.50-8.48 (m,
2H), 8.17 (ddd, /= 8.1, 2.3, 1.1 Hz, 1H), 7.98 (dt, /= 7.9, 1.2 Hz, 1H), 7.79 (dd, J = 8.8, 1.1 Hz,
1H), 7.72 (dt, /= 8.4, 1.1 Hz, 1H), 7.64 (t, J= 7.9 Hz, 1H), 7.34 (ddd, J = 8.8, 6.6, 1.1 Hz, 1H),

7.13 (ddd, J= 8.5, 6.6, 0.9 Hz, 1H), 2.70 (s, 3H).

2-(3-Chlorophenyl)-2H-indazole (2e).% 'H NMR (400 MHz, CDCl3) § 8.40 (d, J= 1.1 Hz, 1H),
7.98 (t,J=2.1 Hz, 1H), 7.81-7.76 (m, 2H), 7.70 (dt, J= 8.5, 1.1 Hz, 1H), 7.45 (t, J = 8.0 Hz, 1H),
7.38-7.31 (m, 2H), 7.13 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H).

2-(3-Fluorophenyl)-2H-indazole (2f).* 'H NMR (400 MHz, CDCLy) § 8.40 (d, J = 1.0 Hz, 1H),
7.78 (dd, J=8.8, 1.0 Hz, 1H), 7.72-7.67 (m, 3H), 7.48 (td, J= 8.4, 6.0 Hz, 1H), 7.34 (ddd, J = 8.8,

6.6, 1.1 Hz, 1H), 7.14-7.08 (m, 2H).
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2-(m-Tolyl)-2H-indazole (2g).* 'H NMR (400 MHz, CDCl3) § 8.41 (d, J= 1.0 Hz, 1H), 7.81-7.77
(m, 2H), 7.72-7.70 (m, 1H), 7.66 (dd, J= 8.0, 2.1 Hz, 1H), 7.40 (t, J=7.8 Hz, 1H), 7.33 (ddd, J=

8.7, 6.6, 1.1 Hz, 1H), 7.22 (d, J= 7.6 Hz, 1H), 7.14-7.10 (m, 1H), 2.47 (s, 3H).

2-(3-Methoxyphenyl)-2H-indazole (2h).* '"H NMR (400 MHz, CDCls) & 8.39 (d, J = 1.0 Hz,
1H), 7.80 (dd, J = 8.8, 0.9 Hz, 1H), 7.71-7.69 (m, 1H), 7.52 (t, /= 2.2 Hz, 1H), 7.45-7.38 (m, 2H),
7.33 (ddd, J= 8.8, 6.6, 1.1 Hz, 1H), 7.11 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H), 6.94 (ddd, J = 7.5, 2.5,

1.6 Hz, 1H), 3.90 (s, 3H).

2-(3-(Trifluoromethyl)phenyl)-2 H-indazole (2i).** "H NMR (400 MHz, CDCl;) 6 8.46 (d, J =
1.0 Hz, 1H), 8.23-8.22 (m, 1H), 8.12-8.09 (m, 1H), 8.11 (td, J = 5.0, 2.5 Hz, 1H), 7.79 (dd, J =
8.8, 1.0 Hz, 1H), 7.72-7.70 (m, 1H), 7.66-7.65 (m, 2H), 7.35 (ddd, J = 8.8, 6.6, 1.1 Hz, 1H), 7.14

(ddd, J= 8.5, 6.6, 0.9 Hz, 1H).

2-(3-Nitrophenyl)-2H-indazole (2j).% 'H NMR (400 MHz, CDCl3) & 8.80 (t, J = 2.1 Hz, 1H),
8.53 (d,J= 1.0 Hz, 1H), 8.34 (ddd, J= 8.2, 2.2, 1.0 Hz, 1H), 8.26 (ddd, J= 8.2, 2.2, 1.0 Hz, 1H),

7.80-7.71 (m, 3H), 7.36 (ddd, J = 8.8, 6.6, 1.1 Hz, 1H), 7.15 (ddd, J= 8.5, 6.6, 0.9 Hz, 1H).

2-(2,3-Dihydro-1H-inden-4-yl)-2H-indazole (2k). Brown liquid; 82 mg, yield 70%; R, = 0.22
(1:50 ethyl acetate/hexane); 'H NMR (400 MHz, CDCls) 8 8.23 (d, J= 0.9 Hz, 1H), 7.80 (ddd, J
=8.8,1.8,0.9 Hz, 1H), 7.72 (dt, J= 8.5, 1.0 Hz, 1H), 7.51-7.47 (m, 1H), 7.33-7.30 (m, 3H), 7.12
(ddd, J= 8.4, 6.6, 0.8 Hz, 1H), 3.10 (t, J = 7.4 Hz, 2H), 3.02 (t, /= 7.5 Hz, 2H), 2.11 (t, /= 7.4
Hz, 2H); 13C NMR (151 MHz, CDCl3) 6 149.4, 147.1, 137.8, 137.7, 127.5, 126.6, 124.5, 123.0,
1223, 122.2, 122.0, 120.4, 118.0, 33.4, 32.2, 25.7; FT-IR (Neat) 3125, 3060, 2953, 2889, 2844,
1628, 1590, 1518, 1485, 1389, 1349, 1173, 1147, 1080, 845, 754 cm''; HRMS (ESI) calcd for

[C16H14N2+H]+ 2351235, found 235.1237.
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2-(4-Fluorophenyl)-2H-indazole (21).* '"H NMR (400 MHz, CDCl;) & 8.28 (d, /= 1.0 Hz, 1H),
7.81-7.78 (m, 2H), 7.70-7.69 (m, 1H), 7.63 (dt, J= 8.5, 1.1 Hz, 1H), 7.26 (ddd, J = 8.8, 6.6, 1.1

Hz, 1H), 7.19-7.13 (m, 2H), 7.05 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H).

2-(4-Chlorophenyl)-2H-indazole (2m).*® 'H NMR (400 MHz, CDCls) 6 8.38 (d, /= 1.0 Hz, 1H),
7.88-7.84 (m, 2H), 7.77 (dd, J= 8.8, 1.0 Hz, 1H), 7.70 (dt, /= 8.5, 1.1 Hz, 1H), 7.51-7.49 (m, 2H),

7.33 (ddd, J=8.8, 6.6, 1.1 Hz, 1H), 7.12 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H).

2-(p-Tolyl)-2H-indazole (2n).*> 'H NMR (400 MHz, CDCl3) § 8.38 (d, J= 1.0 Hz, 1H), 7.80-7.77

(m, 3H), 7.72-7.70 (m, 1H), 7.34-7.30 (m, 3H), 7.11 (ddd, J = 8.4, 6.6, 0.9 Hz, 1H), 2.43 (s, 3H).

2-(Pyridin-4-yl)-2H-indazole (20).* 'H NMR (400 MHz, CDCl3) § 8.77 (s, 2H), 8.53 (d, J= 1.0
Hz, 1H), 7.88 (d, J = 5.6 Hz, 2H), 7.76 (dd, J = 8.8, 1.1 Hz, 1H), 7.69 (d, J = 8.5 Hz, 1H), 7.35

(ddd, J= 8.8, 6.6, 1.1 Hz, 1H), 7.13 (dd, J = 8.6, 6.5 Hz, 1H).

5-Fluoro-2-phenyl-2H-indazole (2p).* 'H NMR (400 MHz, CDCls) 6 8.30 (d, J= 1.0 Hz, 1H),
7.82-7.79 (m, 2H), 7.69 (ddt, J= 9.3, 4.6, 0.9 Hz, 1H), 7.46 (dd, J = 8.6, 7.2 Hz, 2H), 7.36-7.32

(m, 1H), 7.22-7.18 (m, 1H), 7.06 (td, J= 9.3, 2.4 Hz, 1H).

5-Methoxy-2-phenyl-2H-indazole (2q).* 'H NMR (400 MHz, CDCl;) 6 8.27 (d, /= 1.0 Hz, 1H),
7.87 (dd, J = 8.6, 1.2 Hz, 2H), 7.69 (dt, J = 9.3, 0.9 Hz, 1H), 7.51 (dd, J = 8.6, 7.2 Hz, 2H), 7.40-

7.36 (m, 1H), 7.03 (dd, J=9.3, 2.4 Hz, 1H), 6.90 (d, J = 2.3 Hz, 1H), 3.86 (s, 3H).

2-Benzyl-2H-indazole (2r).** 'H NMR (400 MHz, CDCl;) & 7.89 (d, J = 1.0 Hz, 1H), 7.73 (dd, J
=8.7, 1.0 Hz, 1H), 7.63 (d, J = 8.4 Hz, 1H), 7.36-7.32 (m, 3H), 7.30-7.26 (m, 3H), 7.08 (ddd, J =

8.4, 6.6, 0.9 Hz, 1H), 5.61 (s, 2H).
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2-(2-Methylbenzyl)-2H-indazole (2s). Yellow oil; 101 mg, yield 91%; R, = 0.85 (1:9 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCls) 8 7.77-7.50 (m, 2H), 7.64-7.61 (m, 1H), 7.33-7.28
(m, 2H), 7.26-7.22 (m, 2H), 7.15-7.07 (m, 2H), 5.64 (s, 2H), 2.31 (s, 3H); 3C NMR (151 MHz,
CDCl5) 6 148.9,137.1, 133.6, 130.9, 129.5, 128.9, 126.7, 126.1, 122.8, 122.1, 121.8, 120.3, 117.6,
55.8; FT-IR (Neat) 1628, 1607, 1515, 1495, 1462, 1401, 1310, 1183, 1153, 1052, 756 cm™'; HRMS

(ESI) caled for [C1sHsNo+H]* 223.1230, found 223.1232.

2-(3-Chlorobenzyl)-2H-indazole (2t). Yellow oil. 105 mg, yield 87%; R, = 0.77 (1:9 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCls) 6 7.85 (d, J= 1.0 Hz, 1H), 7.67-7.64 (m, 1H), 7.58-
7.55 (m, 1H), 7.25-7.18 (m, 4H), 7.09-7.06 (m, 1H), 7.04-7.00 (m, 1H), 5.50 (s, 2H); '3C NMR
(151 MHz, CDCl;) 6 149.1, 137.9, 135.0, 130.4, 128.7, 128.1, 126.4, 126.1, 123.2, 122.3, 122.2,
120.3, 117.7, 56.9; FT-IR (Neat) 1628, 1599, 1577, 1516, 1473, 1400, 1344, 1206, 1155, 1079,

757 cm'; HRMS (ESI) caled for [C4H;CIN,+H]* 243.0684, found 243.0680.

2-(2,5-dimethylphenyl)-2H-indazole (2u). '"H NMR (400 MHz, CDCls) 6 7.98 (s, 1H), 7.71 (d, J
= 8.8 Hz, 1H), 7.63 (d, J= 8.5 Hz, 1H), 7.24 (ddd, /= 8.7, 6.6, 0.9 Hz, 1H), 7.17 (s, 1H), 7.14 (d,

J=17.6 Hz, 1H), 7.10 (d, J = 7.9 Hz, 1H), 7.06 -7.02 (m, 1H), 2.28 (s, 3H), 2.10 (s, 3H).

Preparation of 1-Phenyl-1H-pyrazole (2v).’ Pyrazole (1.2 mmol, 82 mg), phenylboronic acid (1
mmol, 122 mg) and Cu,O (20 mol%, 29 mg) were stirred in MeOH (2 mL) for 5 h at room
temperature. The solvent was evaporated and the residue was purified on silica gel column
chromatography using a 3:7 mixture of ethyl acetate and hexane to furnish 2u as a colorless oil
in 95 (137 mg) yield. '"H NMR (400 MHz, CDCl3) 6 7.95 (d, J= 2.4 Hz, 1H), 7.77-7.71 (m, 3H),

7.48 (dd, J = 8.5, 7.5 Hz, 2H), 7.34-7.28 (m, 1H), 6.50 (t, J = 2.2 Hz, 1H).
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Preparation of 2-Phenylimidazo[1,2-a]pyridine 2w.° 2-Aminopyridine (583 mg, 2.5 mmol),
phenacyl bromide (500 mg, 2.5 mmol) and NaHCOj; (315 mg, 3.7 mmol) were stirred in EtOH (4
mL) for 12 h at room temperature. Evaporation of the solvent gave a residue, which was treated
with water (10 mL) and extracted using CH,Cl, (30 mL). Drying (Na,SO,) and evaporation of the
sovlent produced a residue, which was purified on silica gel column chromatography using 20%
ethyl acetate in hexane to give 2v as a colorless solid in 87% (422 mg). '"H NMR (400 MHz,
CDCl,) 6 8.10 (dt, J= 6.8, 1.2 Hz, 1H), 7.96 (dd, J = 8.3, 1.3 Hz, 2H), 7.84 (s, 1H), 7.63 (dd, J =
9.2, 1.0 Hz, 1H), 7.43 (t,J = 7.6 Hz, 2H), 7.35-7.31 (m, 1H), 7.16 (ddd, J=9.1, 6.8, 1.3 Hz, 1H),

6.76 (td, J= 6.8, 1.2 Hz, 1H).

Preparation of 1-Phenyl-1H-tetrazole 2x.” Aniline (1 mmol, 93 mg), NaNj3 (1.1 mmol, 71 mg)
and triethyl orthoformate (3 mmol, 49 pL) were refluxed for 8 h in acetic acid. The reaction
mixture was quenched with saturated NaHCO; (5 mL) and extraced using ethyl acetate (25 mL).
Drying (Na,SO,) and evaporation of the solvent produced a residue, which was purified employing
silica gel coloumn chromatography with 20% ethyl acetate in hexane to furnish 2w as a colorless
solid in 82% (120 mg) yield. '"H NMR (400 MHz, CDCls) 8 9.02 (s, 1H), 7.73-7.69 (m, 2H), 7.61-

7.51 (m, 3H).

General Procedure for the Assembly of Indazolylbenzocarbazoles 3. 7-
Azabenzonorbornadiene (0.25 mmol), 2-aryl-2H-indazole (0.30 mmol), Cu(OAc),*H,O (0.62
mmol), CsOAc (0.25 mmol) and [Cp*Rh(CH3CN);](SbF¢), (5 mol %) were stirred in (CH,Cl), (2
ml) at 110 °C for 24 h under nitrogen. The progress of the reaction was monitored by TLC using
ethyl acetate and hexane as an eluent. The reaction mixture was extracted using CH,Cl, (25 mL)

and was washed with water (5 mL). Drying (Na,SO,) and evaporation of the solvent gave a residue
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that was purified on silica gel column chromatography using a 1:7 mixture of ethyl acetate in

hexane as the eluent.

7-(2H-Indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo|a]carbazole (3a).
Colorless solid; yield 61% (72 mg); mp 251-252 °C; R,=0.20 (1:7 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCl;) 6 8.00 (s, 1H), 7.96 (t, J= 8.6 Hz, 1H), 7.83 (d, J= 7.8 Hz, 1H), 7.72-7.64 (m,
5H), 7.49 (t, J="7.8 Hz, 2H), 7.38-7.27 (m, 3H), 7.19-7.12 (m, 3H), 6.81 (dd, J= 7.5, 1.3 Hz, 1H),
5.94 (d, J=9.9 Hz, 1H), 5.70 (d, J = 10.0 Hz, 1H), 4.76 (dd, J=9.9, 5.6 Hz, 1H), 3.97 (dd, J =
10.0, 5.6 Hz, 1H); *C NMR (101 MHz, CDCl3) 6 149.7, 143.3, 138.1, 137.6, 133.7, 131.8, 131.7,
131.0, 129.5, 129.0, 128.9, 128.6, 128.5, 127.7, 127.1, 126.9, 126.6, 123.9, 122.9, 122.7, 122.3,
121.5, 120.5, 119.9, 118.0, 64.1, 40.2; FT-IR (KBr) 2847, 1634, 1400, 1261, 1171, 1091, 1017,

798, 751 cm'; HRMS (ESI) caled for [Co9Hp N3O,S+H]* 476.1427, found 476.1455.

7-(2H-Indazol-2-yl)-11-(m-tolylsulfonyl)-6a,11a-dihydro-11H-benzo|a]carbazole (3b).
Colorless solid; yield 64% (78 mg); mp 259-260 °C; R,= 0.22 (1:7 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCls) 6 8.01 (d, /= 1.0 Hz, 1H), 7.97 (d, J= 7.7 Hz, 1H), 7.83 (dd, /= 8.1, 1.0 Hz,
1H), 7.73-7.70 (m, 2H), 7.48-7.44 (m, 3H), 7.38-7.27 (m, 4H), 7.20-7.12 (m, 3H), 6.81 (dd, J =
7.5, 1.3 Hz, 1H), 5.95 (dd, J=9.9, 1.4 Hz, 1H), 5.67 (d, J=10.0 Hz, 1H), 4.78 (dd, /=9.9, 5.5
Hz, 1H), 3.99 (dd, J=10.0, 5.6 Hz, 1H), 2.36 (s, 3H); '*C NMR (101 MHz, CDCl3) 6 149.7, 143 .4,
139.7, 137.9, 137.6, 134.5, 131.8, 131.7, 131.0, 129.4, 129.0, 128.9, 128.6, 128.5, 127.7, 127.6,
126.9, 126.6, 124.2, 123.9, 122.8, 122.7, 122.3, 121.6, 120.5, 119.9, 118.0, 64.0, 40.2, 21.5; FT-
IR (KBr) 1629, 1600, 1520, 1400, 1326, 1172, 1135, 1103, 1072, 757 cm!; HRMS (ESI) calcd for

[C30H23N30,S+H]* 490.1584, found 490.1612.
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7-(2H-Indazol-2-yl)-11-((3-(trifluoromethyl)phenyl)sulfonyl)-6a,11a-dihydro-11H-

benzo|a]carbazole (3¢). Colorless solid; yield 66% (89 mg); mp 203-204 °C; R,= 0.28 (1:7 ethyl
acetate/hexane); 'H NMR (400 MHz, CDCls) 4 8.07 (s, 1H), 7.91-7.85 (m, 4H), 7.81-7.79 (m, 1H),
7.70-7.72 (m, 2H), 7.59 (t, J=7.8 Hz, 1H), 7.39 (td, /= 8.0, 0.8 Hz, 1H), 7.35-7.27 (m, 2H), 7.23
(dd,J=7.9, 1.0 Hz, 1H), 7.19-7.13 (m, 2H), 6.79 (dd, J= 7.6, 1.3 Hz, 1H), 5.96 (dd, J=9.9, 1.6
Hz, 1H), 5.69 (d, J=9.6 Hz, 1H), 4.88 (dd, /= 9.8, 5.1 Hz, 1H), 4.12 (dd, J=9.7, 4.9 Hz, 1H);
IBCNMR (101 MHz, CDCl;) 6 149.8, 143.1, 139.6, 137.8, 132.1, 132.0, 131.7, 130.8, 130.3, 130.1
(q, J=3.5Hz),130.1, 129.73, 129.67, 129.1, 128.9, 128.4, 127.5, 127.0, 126.6, 124.5, 124.3 (q, J
=4.0 Hz), 123.6, 122.7, 122.6, 122.3, 122.2, 121.8, 120.5, 119.0, 118.0, 64.5, 40.4; '’F NMR (377
MHz, CDCls) 6 -62.82; FT-IR (KBr) 1627, 1598, 1520, 1400, 1351, 1157, 1085, 1027, 771 cm;

HRMS (ESI) calcd for [C30H,0F3N3;0,S+H]* 544.1301, found 544.1311.

11-((4-Bromophenyl)sulfonyl)-7-(2H-indazol-2-yl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3d). Colorless solid; yield 58% (80 mg); mp 223-224 °C; R,= 0.36 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCls) 6 8.05 (s, 1H), 7.93 (d, J= 7.8 Hz, 1H), 7.81 (d, J = 8.1 Hz, 1H), 7.73
(dd, J=11.6, 8.7 Hz, 2H), 7.61 (d, J = 8.6 Hz, 2H), 7.52 (d, J = 8.6 Hz, 2H), 7.38-7.27 (m, 3H),
7.21-7.13 (m, 3H), 6.82 (d, J=7.4 Hz, 1H), 5.96 (d, /J=9.8 Hz, 1H), 5.67 (d, /= 9.9 Hz, 1H), 4.82
(dd, J=9.9, 5.5 Hz, 1H), 4.06 (dd, J = 10.0, 5.5 Hz, 1H); '3C NMR (101 MHz, CDCl;) § 149.8,
143.1,137.7,137.2,132.8,131.8, 131.6, 130.6, 129.1, 129.0, 128.9, 128.63, 128.60, 128.58, 127.7,
127.0,126.6, 123.9,123.0, 122.7,122.3, 121.6, 120.6, 119.6, 118.0, 64.2, 40.3; FT-IR (KBr) 2852,
2826, 1628, 1598, 1573, 1400, 1265, 1170, 1090, 1068, 758 cm™; HRMS (ESI) calcd for

[C29H20BI'N302S+H]+ 5540532, found 554.0524.

11-((4-Chlorophenyl)sulfonyl)-7-(2 H-indazol-2-yl)-6a,11a-dihydro-11H-benzo|a]carbazole

(3e). Colorless solid; yield 62% (79 mg); mp 238-239 °C; R,=0.30 (1:7 ethyl acetate/hexane); 'H
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NMR (400 MHz, CDCls) § 8.05 (s, 1H), 7.94 (d, J = 7.8 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.72
(t, J=9.1 Hz, 2H), 7.60 (d, J = 8.6 Hz, 2H), 7.45 (d, J = 8.6 Hz, 2H), 7.38-7.27 (m, 3H), 7.21-7.13
(m, 3H), 6.82 (dd, J= 7.5, 1.3 Hz, 1H), 5.96 (d, J = 9.9 Hz, 1H), 5.67 (d, J = 9.9 Hz, 1H), 4.81
(dd, J=9.9, 5.5 Hz, 1H), 4.06 (dd, J = 9.9, 5.5 Hz, 1H); '*C NMR (101 MHz, CDCl;) & 149.8,
143.1, 140.4, 137.7, 136.7, 131.8, 131.6, 130.6, 129.9, 129.1, 129.0, 128.63, 128.61, 128.5, 127.7,
127.0, 126.6, 123.9, 122.9, 122.7, 121.6, 120.6, 119.6, 118.0, 64.2, 40.3; FT-IR (KBr) 1629, 1598,
1518, 1400, 1264, 1169, 1091, 1023, 759 em'; HRMS (ESI) caled for [CaoHooCIN;O,S+H]*

510.1038, found 510.1034.

7-(2H-Indazol-2-yl)-11-((4-iodophenyl)sulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3f). Colorless solid; yield 60% (90 mg); mp 220-221 °C; Ry=0.36 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCls) 6 8.04 (d, /= 1.0 Hz, 1H), 7.93 (d, J = 7.7 Hz, 1H), 7.84-7.79 (m, 3H),
7.73 (ddd, J=13.7, 8.7, 1.1 Hz, 2H), 7.38-7.33 (m, 4H), 7.29 (td, /= 7.6, 1.4 Hz, 1H), 7.21-7.13
(m, 3H), 6.82 (dd, J=17.5, 1.3 Hz, 1H), 5.96 (d, J = 9.9 Hz, 1H), 5.66 (d, J = 9.9 Hz, 1H), 4.81
(dd, J=9.9, 5.5 Hz, 1H), 4.04 (dd, J = 10.0, 5.5 Hz, 1H);!3C NMR (101 MHz, CDCl3) § 149.8,
143.1, 138.7,137.8,137.7, 131.8, 131.7, 130.6, 129.1, 129.0, 128.62, 128.60, 128.4, 127.7, 127.0,
126.6, 123.8,123.0, 122.7,122.3,121.6, 120.5, 119.6, 118.0, 101.5, 64.2, 40.2; FT-IR (KBr) 1628,
1599, 1567, 1491, 1400, 1265, 1169, 1091, 1054, 758 cm’'; HRMS (ESI) caled for

[C29H,0IN3O,S+H]* 602.0394, found 602.0394.

7-(2H-Indazol-2-yl)-11-tosyl-6a,11a-dihydro-11H-benzo|a]carbazole (3g). Colorless solid;
yield 47% (57 mg); mp 264-265 °C; Ry = 0.24 (1:7 ethyl acetate/hexane); 'H NMR (400 MHz,
CDCl;) 6 8.01 (d, J=0.9 Hz, 1H), 7.98 (d, J = 7.8 Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.72-7.69
(m, 2H), 7.57 (d, J = 8.2 Hz, 2H), 7.37-7.26 (m, 5H), 7.15 (ddd, J = 11.2, 6.5, 3.7 Hz, 3H), 6.81

(dd, J=17.5, 1.3 Hz, 1H), 5.94 (d, J= 9.9 Hz, 1H), 5.68 (d, /= 10.1 Hz, 1H), 4.76 (dd, J=9.9, 5.6
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Hz, 1H), 3.99 (dd, J=10.1, 5.7 Hz, 1H), 2.46 (s, 3H); 3C NMR (101 MHz, CDCl;) § 149.7, 144.7,
143.3, 137.5, 135.1, 131.9, 131.7, 131.2, 130.2, 128.9, 128.8, 128.6, 128.4, 127.7, 127.2, 126.9,
126.6, 124.0, 122.9, 122.6, 122.3, 121.5, 120.6, 119.9, 117.9, 63.9, 40.2, 21.8; FT-IR (KBr) 1647,
1632, 1598, 1493, 1400, 1265, 1167, 1091, 740 cm'; HRMS (ESI) calcd for [C3oHx3N;0,S+H]*

490.1584, found 490.1582.

7-(2H-Indazol-2-yl)-11-((4-methoxyphenyl)sulfonyl)-6a,11a-dihydro-11H-

benzo[a]carbazole (3h). Colorless solid; yield 54% (68 mg); mp 261-262 °C; R,= 0.34 (1:4 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCls) 6 8.02 (d, J= 1.0 Hz, 1H), 7.98 (d, /= 7.8 Hz, 1H),
7.81 (dd, J = 8.1, 1.0 Hz, 1H), 7.74-7.69 (m, 2H), 7.61 (d, J = 8.9 Hz, 2H), 7.37-7.27 (m, 3H),
7.18-7.13 (m, 3H), 6.94 (d, J = 8.9 Hz, 2H), 6.81 (dd, J= 7.5, 1.3 Hz, 1H), 5.95 (d, /= 10.0 Hz,
1H), 5.66 (d,J=10.1 Hz, 1H), 4.77 (dd, /=9.9, 5.6 Hz, 1H), 4.00 (dd, /= 10.1, 5.6 Hz, 1H), 3.89
(s, 3H); 13C NMR (101 MHz, CDCl;) & 163.7, 149.7, 143.5, 137.5, 132.0, 131.7, 131.3, 129.6,
129.3, 128.9, 128.8, 128.6, 128.4, 127.7, 126.9, 126.6, 124.0, 122.9, 122.7, 122.3, 121.5, 120.6,
120.1, 117.9, 114.8, 63.9, 55.8, 40.2; FT-IR (KBr) 1630, 1594, 1520, 1495, 1158, 1090, 1021, 739

cm'; HRMS (ESI) caled for [C30H,3N303S+H]* 506.1533 found 506.1535.

7-(2H-Indazol-2-yl)-11-((4-nitrophenyl)sulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3i). Colorless solid; yield 51% (66 mg); mp 208-209 °C; R,= 0.52 (1:4 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCl5) ¢ 8.28 (d, J= 8.8 Hz, 2H), 8.09 (d, /= 0.9 Hz, 1H), 7.90 (d, /= 7.7 Hz,
1H), 7.85 (dd, J= 8.1, 0.9 Hz, 1H), 7.81 (d, J = 8.8 Hz, 2H), 7.72-7.67 (m, 2H), 7.40 (td, J = 8.0,
0.9 Hz, 1H), 7.35-7.28 (m, 2H), 7.24 -7.12 (m, 3H), 6.80 (dd, J = 7.5, 1.3 Hz, 1H), 5.95 (dd, J =
10.0, 1.5 Hz, 1H), 5.71 (d, J = 9.6 Hz, 1H), 4.87 (dd, J = 9.9, 5.2 Hz, 1H), 4.13 (dd, /= 9.6, 5.3
Hz, 1H); 3C NMR (101 MHz, CDCls) 6 150.6, 149.8, 144.0, 142.8, 137.9, 132.0, 131.0, 129.7,

129.5, 129.2, 129.0, 128.5, 128.3, 127.6, 127.1, 126.7, 124.6, 123.7, 122.8, 122.3, 122.0, 120.5,
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119.0, 117.9, 64.6, 40.4; FT-IR (KBr) 1936, 1630, 1603, 1529, 1491, 1400, 1311, 1266, 1172,

1093, 1036, 737 cm'; HRMS (ESI) caled for [CyoHy0N4O4S+H]™ 521.1278, found 521.1289.

11-((4-(tert-Butyl)phenyl)sulfonyl)-7-(2 H-indazol-2-yl)-6a,11a-dihydro-11H-

benzo[a]carbazole (3j). Colorless solid; yield 63% (84 mg); mp 226-227 °C; R,= 0.42 (1:7 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCls) 6 8.00 (d, J= 1.0 Hz, 1H), 7.97 (d, J= 7.7 Hz, 1H),
7.81 (dd, J= 8.0, 1.0 Hz, 1H), 7.69 (dt, J = 8.4, 1.1 Hz, 1H), 7.66 (dd, J = 8.8, 1.0 Hz, 1H), 7.56
(d, J=8.6 Hz, 2H), 7.48 (d, J = 8.6 Hz, 2H), 7.38-7.29 (m, 3H), 7.20-7.12 (m, 3H), 6.80 (d, J =
7.0 Hz, 1H), 5.94 (d, J=10.2 Hz, 1H), 5.66 (d, J=10.0 Hz, 1H), 4.73 (dd, /=9.9, 5.6 Hz, 1H),
3.87 (dd, J=10.0, 5.6 Hz, 1H), 1.39 (s, 9H); 3*C NMR (101 MHz, CDCl;) 6 157.7, 149.7, 143.5,
137.5, 134.7, 132.1, 131.7, 131.1, 129.0, 128.8, 128.6, 128.4, 127.6, 127.1, 126.9, 126.6, 126.5,
123.7,122.8, 122.6, 122.3, 121.6, 120.5, 120.1, 117.9, 64.0, 40.1, 35.4, 31.2; FT-IR (KBr) 2970,
1930, 1629, 1599, 1489, 1451, 1400, 1267, 1169, 1089, 1021, 759 cm'!; HRMS (ESI) calcd for

[C33H29N30,S+H]" 532.2053, found 532.2061.

7-(2H-Indazol-2-yl)-11-(naphthalen-2-ylsulfonyl)-6a,11a-dihydro-11H-benzo|[a]carbazole

(3K). Colorless solid; yield 65% (85 mg); mp 265-266 °C; Ry= 0.26 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCl;) 6 8.33 (d, /= 1.8 Hz, 1H), 8.02 (d, J= 7.7 Hz, 1H), 7.96 (d, J=9.9 Hz,
1H), 7.93-7.89 (m, 4H), 7.71-7.60 (m, 4H), 7.55 (dd, J=8.7, 1.9 Hz, 1H), 7.39 (t,J= 8.0 Hz, 1H),
7.30 (qd, J = 8.6, 8.1, 1.2 Hz, 2H), 7.20-7.09 (m, 3H), 6.78 (dd, /= 7.5, 1.3 Hz, 1H), 591 (d, J =
10.1 Hz, 1H), 5.75 (d, J=9.9 Hz, 1H), 4.73 (dd, /= 9.9, 5.5 Hz, 1H), 3.95 (dd, J = 10.0, 5.6 Hz,
1H); BC NMR (101 MHz, CDCl;) 6 149.6, 143.4, 137.6, 135.3, 135.2, 132.2, 131.8, 131.6, 130.9,
129.9, 129.5, 129.3, 129.1, 128.9, 128.6, 128.5, 128.2, 127.9, 127.7, 126.8, 126.6, 123.9, 122.9,

122.6, 122.2,122.0, 121.6, 120.5, 119.7, 117.9, 64.1, 40.2; FT-IR (KBr) 1626, 1595, 1522,1491,
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1400, 1350, 1263, 1164, 1131, 1089, 754 cm'; HRMS (ESI) caled for [C33Hp;N30,S+H]?

526.1584, found 526.1597.

7-(2H-Indazol-2-yl)-11-(thiophen-2-ylsulfonyl)-6a,11a-dihydro-11H-benzo|a]carbazole (31).
Colorless solid; yield 70% (84 mg); mp 211-212 °C; R,=0.16 (1:7 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCls) 6 8.05 (d, J= 0.9 Hz, 1H), 7.94 (d, J=7.8 Hz, 1H), 7.79 (dd, J= 8.1, 1.0 Hz,
1H), 7.73 (td, J = 8.4, 1.1 Hz, 2H), 7.66 (dd, J= 5.0, 1.3 Hz, 1H), 7.48 (dd, J = 3.8, 1.3 Hz, 1H),
7.39-7.27 (m, 3H), 7.23-7.11 (m, 4H), 6.84 (dd, J = 7.6, 1.3 Hz, 1H), 5.98 (dd, J = 9.9, 1.4 Hz,
1H), 5.78 (d, /= 10.1 Hz, 1H), 4.79 (dd, J=9.9, 5.5 Hz, 1H), 4.17 (dd, J=10.2, 5.6 Hz, 1H); 3C
NMR (101 MHz, CDCls) & 149.8, 142.7, 137.6, 137.4, 133.4, 132.9, 132.1, 131.7, 131.0, 128.9,
128.9, 128.6, 128.5, 127.9, 127.7, 127.0, 126.7, 124.0, 123.3, 122.7, 122.3, 121.4, 120.6, 120.4,
118.0, 64.4, 40.2; FT-IR (KBr) 3013, 2923, 2851, 1629, 1599, 1519, 1491, 1450, 1400, 1261,

1165, 1093, 757 cm'!; HRMS (ESI) caled for [C,7H 9N30,S,+H]" 482.0991, found 482.1006.

7-(2H-Indazol-2-yl)-11-(methylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole (3n).
Colorless solid; yield 62% (64 mg); mp 193-194 °C; R,= 0.22 (1:4 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCly) 6 8.11 (d, J= 1.0 Hz, 1H), 7.76-7.71 (m, 2H), 7.69 (dd, J = 8.5, 1.1 Hz, 1H),
7.58 (dd, J= 8.1, 0.9 Hz, 1H), 7.34-7.24 (m, 2H), 7.21-7.17 (m, 1H), 7.15-7.09 (m, 3H), 6.80 (dd,
J=17.5,13Hz, 1H), 6.00 (d, J=9.6 Hz, 1H), 5.70 (d, /= 9.8 Hz, 1H), 4.95-4.78 (m, 2H), 2.84 (s,
3H); 3C NMR (101 MHz, CDCls) 8 149.9, 143.2, 137.9, 131.8, 130.7, 130.7, 129.5, 129.2, 128.7,
128.6, 127.7, 127.2, 126.6, 124.0, 122.8, 122.39, 122.37, 121.9, 120.7, 118.7, 117.9, 64.3, 40.8,
37.8; FT-IR (KBr) 2929, 1938, 1627, 1600, 1519, 1491, 1452, 1399, 1349, 1267, 1161, 1095, 762

cm!; HRMS (ESI) caled for [CasH;oN30,S+H]" 414.1271, found 414.1295.
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tert-Butyl 7-(2H-indazol-2-yl)-6a,11a-dihydro-11H-benzo[a]carbazole-11-carboxylate (30).
Colorless solid; yield 37% (40 mg); mp 108-109 °C; Ry= 0.42 (1:7 ethyl acetate/hexane); '"H NMR
(400 MHz, CDCl5) 6 8.14 (d, J=1.0 Hz, 1H), 7.81 (dd, J= 8.8, 1.1 Hz, 1H), 7.75 (dt,J=8.5, 1.1
Hz, 1H), 7.69 (d, J= 8.1 Hz, 1H), 7.49-7.46 (m, 1H), 7.37 (ddd, /=8.8, 6.6, 1.1 Hz, 1H), 7.29-7.24
(m, 1H), 7.21-7.12 (m, 3H), 7.04 (dd, /= 7.9, 1.0 Hz, 1H), 6.85 (dd, /= 7.4, 1.5 Hz, 1H), 6.02 (d,
J=9.9 Hz, 1H), 5.95 (d, J=10.2 Hz, 1H), 4.96 (dd, /= 9.9, 5.7 Hz, 1H), 4.74 (dd, J=10.2, 5.7
Hz, 1H), 1.65 (s, 9H); *C NMR (101 MHz, CDCls) 8 153.4, 149.6, 144.0, 137.4, 132.8, 132.1,
129.9, 128.4, 128.2, 128.1, 127.7, 127.5, 126.8, 126.7, 123.9, 122.55, 122.4, 122.3, 120.6, 120.5,
118.1,117.7,82.1,61.2,40.1, 28.6; FT-IR (KBr) 1700, 1603, 1519, 1457, 1399, 1298, 1261, 1155,

1040, 740 cm™'; HRMS (ESI) caled for [C,5HysN3O,+H]* 436.2020, found 436.2037.

Benzyl 7-(2H-indazol-2-yl)-6a,11a-dihydro-11H-benzo|a]carbazole-11-carboxylate (3p).
Colorless solid; yield 55% (64 mg); mp 219-220 °C; R,= 0.30 (1:7 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCl5) & 8.14 (d, J= 1.0 Hz, 1H), 7.82-7.73 (m, 3H), 7.46-7.35 (m, 7H), 7.29 (dd, J =
8.0, 0.9 Hz, 1H), 7.19-7.11 (m, 3H), 7.08 (dd, J = 8.0, 0.9 Hz, 1H), 6.87-6.84 (m, 1H), 6.03 (d, J
=9.1 Hz, 1H), 5.99 (d, /= 10.0 Hz, 1H), 5.40 (d, /= 1.2 Hz, 2H), 5.00 (dd, /= 9.9, 5.5 Hz, 1H),
4.76 (dd, J=10.0, 5.6 Hz, 1H); '*C NMR (101 MHz, CDCl;) é 154.2, 149.7, 143.6, 137.5, 135.9,
132.2, 131.9, 129.6, 128.8, 128.6, 128.5, 128.3, 128.2, 127.8, 127.7, 126.8, 126.7, 123.9, 122.6,
122.6, 122.3, 120.8, 120.6, 118.1, 117.6, 68.1, 61.6, 40.2; FT-IR (KBr) 1706, 1629, 1603, 1519,
1492, 1462, 1400, 1349, 1282, 1144, 1041, 755 cm'; HRMS (ESI) calcd for [C3;Hp;3N30,+H]*

470.1863, found 470.1876.

2,3-Difluoro-7-(2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-
benzo[a]carbazole (3q). Colorless solid; yield 72% (92 mg); mp 164-165 °C; R,= 0.20 (1:6 ethyl

acetate/hexane); 'H NMR (400 MHz, CDCl;) & 8.02 (s, 1H), 7.85-7.80 (m, 2H), 7.71-7.65 (m, 5H),
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7.52-7.48 (m, 2H), 7.40 (td, J = 8.0, 0.9 Hz, 1H), 7.34-7.32 (m, 1H), 7.21 (dd, J = 8.0, 1.0 Hz, 1H),
7.17-7.13 (m, 1H), 6.62 (dd, J= 10.4, 7.7 Hz, 1H), 5.83 (d, J= 10.5 Hz, 1H), 5.60 (d, J= 10.1 Hz,
1H), 4.81 (dd, J=9.9, 5.6 Hz, 1H), 3.97 (dd, J = 10.0, 5.5 Hz, 1H); '*C NMR (101 MHz, CDCl;)
5151.3 (dd, J=21.4, 12.8 Hz), 149.8, 148.8 (dd, J=22.0, 13.0 Hz), 143.0, 137.7 (d, J= 11.1 Hz),
133.9, 131.2, 129.6, 129.8, 128.7 (dd, J = 6.2, 3.8 Hz), 128.0 (dd, J = 5.4, 3.8 Hz), 127.2, 127.0,
125.8, 123.8, 123.1, 122.8, 122.5, 122.4, 122.3, 120.6, 119.9, 118.5 (d, J= 19.4 Hz), 117.9, 115.0
(d,J=17.9 Hz), 63.3, 39.8; '9F NMR (377 MHz, CDCl3) § -136.71 (d, J = 21.2 Hz), -138.90 (d, J
=21.1 Hz); FT-IR (KBr) 2327, 1936, 1599, 1512, 1399, 1211, 1170, 1094, 745 cm"'; HRMS (ESI)

caled for [CyoH9FoN3;0,S+H]" 512.1239, found 512.1248.

7-(2H-Indazol-2-yl)-2,3-dimethoxy-11-(phenylsulfonyl)-6a,11a-dihydro-11H-

benzo[a]carbazole (3r). Colorless solid; yield 66% (88 mg); mp 117-118 °C; R,= 0.25 (1:4 ethyl
acetate/hexane); 'H NMR (400 MHz, CDCls) & 8.00 (d, J= 0.9 Hz, 1H), 7.84 (dd, /= 8.1, 1.0 Hz,
1H), 7.72-7.63 (m, 5H), 7.54 (s, 1H), 7.49 (t, J = 7.9 Hz, 2H), 7.39-7.31 (m, 2H), 7.20-7.12 (m,
2H), 6.32 (s, 1H), 5.84 (dd, J=9.9, 1.4 Hz, 1H), 5.65 (d, /= 10.2 Hz, 1H), 4.64 (dd, J=9.8, 5.6
Hz, 1H), 4.00 (s, 3H), 3.97-3.93 (m, 1H), 3.78 (s, 3H); 13*C NMR (101 MHz, CDCl;) & 149.7,
149.0, 148.8, 143.0, 138.0, 137.6, 133.7, 132.0, 129.5, 128.8, 127.13, 127.08, 126.9, 124.7, 123.9,
123.3, 123.0, 122.6, 122.3, 120.5, 119.9, 119.7, 118.0, 112.0, 109.6, 64.1, 56.2, 56.0, 39.9; FT-IR
(KBr) 1653, 1600, 1518, 1400, 1268, 1169, 1035, 1095, 738 cm!'; HRMS (ESI) calcd for

[C31H25sN304S+H]" 536.1639, found 536.1647.

7-(2H-Indazol-2-yl)-8-methoxy-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole
(3t). Colorless solid; yield 71% (90 mg); mp 222-223 °C; Ry= 0.32 (1:4 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCl3) 6 7.91 (d, /= 7.8 Hz, 1H), 7.89 (d, J= 1.0 Hz, 1H), 7.70 (d, J = 8.8 Hz,

1H), 7.64-7.59 (m, SH), 7.47-7.43 (m, 2H), 7.27-7.20 (m, 2H), 7.12-7.03 (m, 2H), 6.85 (dd, J =
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8.9,0.9 Hz, 1H), 6.76 (dd, J="7.5, 1.3 Hz, 1H), 5.84 (d, /= 9.9 Hz, 1H), 5.55 (d, J = 10.0 Hz, 1H),
4.17 (dd, J=9.8, 5.8 Hz, 1H), 3.68-3.64 (m, 4H, methoxy protons merged); 3C NMR (101 MHz,
CDCl3) 6 152.6,149.2,137.9, 1354, 135.0, 133.7,131.7, 131.3, 129.6, 128.6, 128.6, 128.4, 127.7,
127.2,126.8,126.6, 126.6, 126.4,122.2,121.7,121.1, 120.7, 120.6, 117.9, 111.2, 64.1, 56.5, 40.2;
FT-IR (KBr) 2959, 2926, 2854, 1739, 1628, 1522, 1495, 1400, 1264, 1169, 1090, 1074, 757 cm™!;

HRMS (ESI) caled for [C30H3N305S+H]* 506.1533, found 506.1554.

8-(Difluoromethoxy)-7-(2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-

benzo[a]carbazole (3u). Colorless solid; yield 76% (103 mg); mp 114-115 °C; R,=0.20 (1:6 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCls) 6 7.96-7.95 (m, 2H), 7.81 (d, J= 8.8 Hz, 1H), 7.73-
7.67 (m, 5H), 7.53 (t,J= 7.8 Hz, 1H), 7.36-7.28 (m, 2H), 7.26-7.12 (m, 4H), 6.84 (dd, J=7.5, 1.3
Hz, 1H), 6.27 (dd, Jyr= 74.0, 72.1 Hz, 1H), 5.93 (d, /= 9.9 Hz, 1H), 5.66 (d, J = 10.0 Hz, 1H),
4.26 (dd, J=9.9, 5.8 Hz, 1H), 3.81 (dd, J = 10.0, 5.8 Hz, 1H); '3C NMR (101 MHz, CDCl;)
149.5, 139.9, 138.0, 135.6, 134.0, 131.6, 130.8, 130.0, 129.7, 128.8, 128.7, 128.6, 128.2, 127.1,
126.7, 126.5, 122.7, 121.9, 120.8, 120.7, 120.39, 120.37, 117.9, 115.7 (t, Jcr = 264.8 Hz), 64.4,
40.3; F NMR (377 MHz, CDCl;) 6 -80.9 (d, Jr = 163.5 Hz), -81.9 (d, Jry = 163.5 Hz); FT-IR
(KBr) 1630, 1523, 1493, 1400, 1266, 1168, 1123, 1089, 1057, 747 cm’!; HRMS (ESI) calcd for

[C30H21FaN3O03S+H]™ 542.1344, found 542.1362.

9-Chloro-7-(2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo|[a]carbazole

(3w). Colorless solid; yield 75% (95 mg); mp 207-208 °C; Ry = 0.30 (1:7 ethyl acetate/hexane);
'"H NMR (400 MHz, CDCl5) 6 7.94 (d, /= 0.9 Hz, 1H), 7.85 (d, J= 7.7 Hz, 1H), 7.76 (d, J= 1.8
Hz, 1H), 7.65-7.57 (m, 5H), 7.43 (t, J= 7.9 Hz, 2H), 7.28-7.18 (m, 2H), 7.12-7.05 (m, 3H), 6.73
(dd, J=7.5,1.3 Hz, 1H), 5.87 (dd,J=9.9, 1.4 Hz, 1H), 5.61 (d,J=9.8 Hz, 1H), 4.75 (dd, J=9.9,

5.5 Hz, 1H), 3.90 (ddd, J=9.8, 5.5, 1.5 Hz, 1H); 3C NMR (101 MHz, CDCl3) § & 149.8, 144.4,
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138.0, 137.9, 134.2, 133.9, 131.7, 130.4, 130.0, 129.6, 129.1, 128.7, 128.7, 127.9, 127.2, 127.1,
126.7,123.8,123.0, 122.7,122.4, 121.3, 120.6, 119.7, 118.0, 64.5, 40.0; FT-IR (KBr) 2926, 2854,
1629, 1596, 1519, 1486, 1448, 1421, 1400, 1265, 1168, 1030, 756 cm'!; HRMS (ESI) calcd for

[C2oH20CIN;O,S+H]" 510.1038, found 510.1054.

9-Fluoro-7-(2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3x). Colorless solid; yield 72% (89 mg); mp 199-200 °C; R,= 0.28 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCl3) 6 7.95 (d, /= 0.9 Hz, 1H), 7.86 (d, J = 7.7 Hz, 1H), 7.65-7.57 (m, 5H),
7.53 (dd,J=9.0,2.3 Hz, 1H), 7.43 (t,J= 7.9 Hz, 2H), 7.29-7.21 (m, 2H), 7.13-7.06 (m, 2H), 6.86
(dd, J=8.8,2.3 Hz, 1H), 6.74 (dd, J=7.5, 1.3 Hz, 1H), 5.88 (d, /= 10.0 Hz, 1H), 5.62 (d, J=9.8
Hz, 1H), 4.78 (dd, J=9.9, 5.4 Hz, 1H), 3.99-3.92 (m, 1H); 3*C NMR (101 MHz, CDCl;) 6 162.2
(d,J=247.3 Hz), 149.8, 144.6 (d, /= 12.8 Hz), 138.1, 137.8 (d, /= 11.6 Hz), 133.9, 131.8, 130.4,
129.6, 129.3, 128.7, 128.6, 127.8, 127.2, 127.1, 126.9 (d, J = 3.2 Hz), 126.6, 123.7, 123.0, 122.4,
121.7, 120.6, 118.00, 109.9 (d, J = 25.7 Hz), 107.4 (d, J = 27.0 Hz), 64.7, 39.8; 1°F NMR (377
MHz, CDCl;) 6-110.9; FT-IR (KBr) 2926, 2857, 2312, 1921, 1610, 1519, 1492, 1445, 1397, 1362,
1170, 1093, 1038, 746 cm™'; HRMS (ESI) caled for [CyoHp0FN;O0,S+H]" 494.1333, found

494.1333.

7-(2H-Indazol-2-yl)-9-methyl-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3y). Colorless solid; yield 76% (93 mg); mp 221-222 °C; R;= 0.26 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCls) & 7.97-7.95 (m, 2H), 7.72-7.64 (m, 6H), 7.49 (t, J= 7.9 Hz, 2H), 7.35-
7.26 (m, 2H), 7.17-7.11 (m, 2H), 7.02 (s, 1H), 6.80 (dd, J= 7.6, 1.3 Hz, 1H), 5.92 (d, /= 9.9 Hz,
1H), 5.67 (d, J=9.9 Hz, 1H), 4.78 (dd, /=9.9, 5.6 Hz, 1H), 3.87 (dd, /= 9.9, 5.6 Hz, 1H), 2.42
(s, 3H); 13C NMR (101 MHz, CDCl;) & 149.6, 143.2, 139.5, 138.1, 137.1, 133.7, 131.7, 131.1,

129.5, 128.9, 128.8, 128.6, 128.4, 127.5, 127.2, 126.8, 126.6, 123.8, 123.7, 122.6, 122.2, 121.7,
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120.6, 120.5, 118.0, 64.2, 39.8, 21.5; FT-IR (KBr) 2521, 2310, 1929, 1616, 1593, 1519, 1490,
1400, 1357, 1266, 1169, 1041, 738 cm’'; HRMS (ESI) caled for [C30H»;N30,S+H]* 490.1584,

found 490.1591.

7-(2H-Indazol-2-yl)-9-methoxy-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole
(3z). Colorless solid; yield 80% (101 mg); mp 233-234 °C; R, = 0.42 (1:4 ethyl acetate/hexane);
'"H NMR (400 MHz, CDCl;) 6 7.98 (d, J = 1.0 Hz, 1H), 7.96 (d, J = 7.8 Hz, 1H), 7.73-7.64 (m,
5H), 7.50 (t,J=7.9 Hz, 2H), 7.42 (d, /= 2.3 Hz, 1H), 7.35-7.27 (m, 2H), 7.18-7.11 (m, 2H), 6.80
(dd,J=17.5,1.3 Hz, 1H), 6.74 (d, J = 2.3 Hz, 1H), 5.92 (d, /= 10.0 Hz, 1H), 5.68 (d, /= 9.8 Hz,
1H), 4.80 (dd, /=9.9, 5.5 Hz, 1H), 3.91-3.87 (m, 1H), 3.86 (s, 3H); *C NMR (101 MHz, CDCl;)
0 160.2, 149.6, 144.2, 138.2, 137.7, 133.7, 131.8, 131.1, 129.5, 129.0, 128.6, 128.5, 127.4, 127.2,
126.9, 126.6, 123.8, 123.4, 122.7, 122.2, 122.0, 120.5, 118.0, 109.3, 105.8, 64.6, 56.2, 39.6; FT-
IR (KBr) 2852, 1615, 1594, 1494, 1400, 1357, 1261, 1193, 1090, 1047, 757 cm™'; HRMS (ESI)

caled for [C30H23N30;3S+H]" 506.1533, found 506.1540.

N-(3-(2H-Indazol-2-yl)-2-(naphthalen-2-yl)-5-(trifluoromethyl)phenyl)benzenesulfonamide

(3aa). Yellow solid; yield 43% (58 mg); mp 191-192 °C; R,= 0.16 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCl;) 6 8.22 (d,J=1.7 Hz, 1H), 7.85 (d, J= 1.7 Hz, 1H), 7.81 (d, J= 7.0 Hz,
1H), 7.71 (d, J= 8.4 Hz, 1H), 7.66-7.60 (m, 3H), 7.57-7.52 (m, 4H), 7.44 (dd, J = 8.4, 7.3 Hz, 2H),
7.40 (d,J=1.0 Hz, 1H), 7.27 (d, J=7.2 Hz, 2H), 7.20 (ddd, J = 8.8, 6.6, 1.1 Hz, 1H), 6.91 (dd, J
= 8.5, 6.5 Hz, 1H), 6.72 (dd, J = 8.4, 1.8 Hz, 1H), 6.68 (s, 1H); *C NMR (101 MHz, CDCls)
149.3, 140.7, 138.4, 136.6, 133.9, 133.19, 133.18, 132.3, 131.9, 131.51, 131.50, 130.3, 129.5,
128.7, 128.5, 128.3, 128.1, 127.7, 127.4, 127.3, 127.2, 125.7, 125.1, 122.5, 122.0, 120.5, 120.4,

120.4,117.7, 117.6; 1°F NMR (377 MHz, CDCl;) 6 -62.94; FT-IR (KBr) 3333, 1629, 1584, 1516,

S25



1473, 1401, 1330, 1268, 1172, 1133, 1103, 746 cm™'; HRMS (ESI) calcd for [C30H,0F3N30,S+H]*

544.1301, found 544.1314.

N-(3-(2H-Indazol-2-yl)-2-(naphthalen-2-yl)-5-nitrophenyl)benzenesulfonamide (3ab).
Yellow solid; yield 51% (66 mg); mp 202-203 °C; R;= 0.74 (1:4 ethyl acetate/hexane); 'H NMR
(400 MHz, CDCl5) 6 8.76 (d, J = 2.3 Hz, 1H), 8.43 (d, /= 2.3 Hz, 1H), 7.83 (d, J= 7.1 Hz, 1H),
7.76 (d, J = 8.4 Hz, 1H), 7.69-7.54 (m, 7TH), 7.48 (dd, J = 8.5, 7.3 Hz, 2H), 7.41 (d, J = 1.0 Hz,
1H), 7.35-7.34 (m, 1H), 7.27 (d, J=9.4 Hz, 1H), 7.22 (ddd, /= 8.9, 6.5, 1.1 Hz, 1H), 6.93 (ddd, J
= 8.5, 6.6, 0.9 Hz, 1H), 6.79-6.76 (m, 2H); *C NMR (101 MHz, CDCl3) 8 149.5, 148.2, 141.0,
138.4, 137.2, 134.1, 133.5, 133.3, 133.2, 130.5, 129.7, 128.7, 128.3, 128.2, 128.0, 127.6, 127.5,
127.4, 125.3, 125.0, 122.8, 122.2, 120.5, 118.2, 117.8, 114.7; FT-IR (KBr) 3468, 2782, 2261,
1636, 1530, 1401, 1352, 1268, 1167, 1091, 735 cm'!; HRMS (ESI) calcd for [Cy9H,0N4O4S+H]*

521.1278, found 521.1281.

7-(2H-Indazol-2-yl)-12-(phenylsulfonyl)-6a,8,9,10,12,12a-

hexahydrobenzo|a]cyclopenta[k]carbazole (3ac). Colorless solid; yield 61% (78 mg); mp 211-
212 °C; Ry= 0.22 (1:7 ethyl acetate/hexane); 'H NMR (400 MHz, CDCls) 6 7.97 (d, J = 7.6 Hz,
1H), 7.86 (s, 1H), 7.73-7.64 (m, SH), 7.51 (t, J = 7.8 Hz, 2H), 7.35-7.28 (m, 3H), 7.17-7.12 (m,
2H), 6.81 (d, J=7.4 Hz, 1H), 5.90 (d, /=9.9 Hz, 1H), 5.62 (d, J= 9.8 Hz, 1H), 4.34 (dd, J = 9.8,
5.8 Hz, 1H), 3.68 (dd, J=9.8, 6.0 Hz, 1H), 3.05-2.93 (m, 2H), 2.82 (dt,J=16.2, 8.1 Hz, 1H), 2.51
(ddd, J=16.1, 8.5, 4.8 Hz, 1H), 2.12-2.02 (m, 2H); 3C NMR (101 MHz, CDCl;) & 149.3, 146.6,
141.5, 138.4, 138.3, 133.6, 131.8, 131.4, 130.7, 129.6, 129.2, 129.1, 128.6, 128.3, 127.5, 127.2,
126.7, 126.6, 124.6, 122.5, 121.9, 121.5, 120.5, 118.0, 116.6, 64.4, 39.7, 33.5, 30.5, 25.7; FT-IR
(KBr) 1634, 1520, 1401, 1266, 1168, 1092, 1021, 741 cm’'; HRMS (ESI) calcd for

[C32H25N3028+HTr 516. 1740, found 514. 1760.
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7-(5-Fluoro-2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3ah). Colorless solid; yield 68% (84 mg); mp 257-258 °C; Ry= 0.26 (1:7 ethyl acetate/hexane);
'"H NMR (400 MHz, CDCls) 8 7.98-7.94 (m, 2H), 7.83 (dd, J = 8.1, 0.9 Hz, 1H), 7.70-7.64 (m,
4H), 7.48 (dd, J = 8.3, 7.4 Hz, 2H), 7.36 (td, J = 8.0, 0.9 Hz, 1H), 7.32-7.25 (m, 2H), 7.19-7.11
(m, 3H), 6.82 (dd, J= 7.5, 1.3 Hz, 1H), 5.96 (d, J=9.5 Hz, 1H), 5.69 (d, J=10.0 Hz, 1H), 4.73
(dd, J=9.9, 5.6 Hz, 1H), 3.93 (dd, /= 10.0, 5.6 Hz, 1H); *C NMR (101 MHz, CDCl;) 6 158.8 (d,
J =241.0 Hz), 147.1, 143.3, 138.0, 137.4, 133.7, 131.74, 131.70, 130.9, 129.5, 129.2, 129.0,
128.98 (d,/=3.9 Hz), 128.5,127.8, 127.1, 126.6, 124.0, 122.8, 121.6, 121.5, 121.3, 120.1, 120.06,
120.0, 118.7 (d, J=29.2 Hz), 102.9 (d, J = 24.5 Hz), 64.1, 40.1; FT-IR (KBr) 3013, 2845, 2783,
1637, 1524, 1400, 1265, 1167, 1090, 1025, 740 cm™!'; HRMS (ESI) calcd for [C,9H0FN;0,S+H]*

494.1333, found 494.1341.

7-(5-Methoxy-2H-indazol-2-yl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole
(3ai). Colorless solid; yield 49% (62 mg); mp 191-192 °C; R, = 0.36 (1:4 ethyl acetate/hexane);
"H NMR (400 MHz, CDCl3) 6 7.97 (d, J=7.7 Hz, 1H), 7.85 (d, J= 1.0 Hz, 1H), 7.81 (dd, J=8.1,
1.0 Hz, 1H), 7.69-7.65 (m, 2H), 7.60 (d, J = 9.4 Hz, 1H), 7.50-7.46 (m, 2H), 7.37-7.27 (m, 3H),
7.18-7.15 (m, 2H), 7.03 (dd, /= 9.4, 2.4 Hz, 1H), 6.88 (d, /= 2.3 Hz, 1H), 6.81 (dd, J=7.7, 1.3
Hz, 1H), 5.96 (d, J=9.6 Hz, 1H), 5.69 (d, /= 10.0 Hz, 1H), 4.81 (dd, J=9.9, 5.5 Hz, 1H), 3.96
(dd,J=10.1,5.7 Hz, 1H), 3.85 (s, 3H); '*C NMR (101 MHz, CDCl;) 4 155.7, 146.7, 143.2, 138.1,
137.7,133.7, 131.7, 131.6, 131.0, 129.5, 129.0, 128.8, 128.6, 128.5, 127.6, 127.2, 126.6, 122.84,
122.80, 122.3, 122.1, 121.7, 119.7, 119.3, 96.3, 64.0, 55.5, 40.2; FT-IR (KBr) 1735, 1636, 1594,
1527, 1493, 1400, 1265, 1225, 1164, 1089, 733 cm'!; HRMS (ESI) calcd for [C30Hp;N;0;S+H]*

506.1533, found 506.1549.
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7-((2H-Indazol-2-yl)methyl)-11-(phenylsulfonyl)-6a,11a-dihydro-11H-benzo[a]carbazole

(3aj). Colorless solid; yield 65% (79 mg); mp 245-246 °C; Ry = 0.24 (1:4 ethyl acetate/hexane);
'"H NMR (400 MHz, CDCl3) 6 7.91 (d, J=7.7 Hz, 1H), 7.76 (dd, J= 8.1, 1.0 Hz, 1H), 7.67 (dd,
J=28.8, 1.1 Hz, 1H), 7.55-7.50 (m, 3H), 7.45-7.41 (m, 1H), 7.32-7.27 (m, 6H), 7.19 (tt, J=7.5,
1.1 Hz, 1H), 7.10 (ddd, J= 8.4, 6.6, 0.9 Hz, 1H), 6.97 (dd, /= 7.6, 1.0 Hz, 1H), 6.91 (dd, J=17.5,
1.3 Hz, 1H), 6.33 (d, J=9.8 Hz, 1H), 5.99 (dd, J = 9.8, 6.0 Hz, 1H), 5.73 (d, J = 14.8 Hz, 1H),
5.56 (d,J=9.5 Hz, 1H), 5.31 (d, J = 14.8 Hz, 1H), 3.08 (dd, J= 9.5, 6.0 Hz, 1H); 13C NMR (101
MHz, CDCl;) 6 148.9, 142.5, 138.0, 135.3,133.3, 131.7, 131.6, 129.2, 128.9, 128.8, 128.5, 128.1,
126.9,126.7,126.2, 122.2,122.0, 121.9, 121.7, 120.6, 120.1, 117.7, 64.0, 55.5, 40.8; FT-IR (KBr)
1628, 1604, 1587, 1400, 1348, 1226, 1164, 1091, 1044, 748 cm'; HRMS (ESI) calcd for

[C30H23N30,S+H]* 490.1584, found 490.1588.

7-((2H-Indazol-2-yl)methyl)-8-methyl-11-(phenylsulfonyl)-6a,11a-dihydro-11H-

benzo[a]carbazole (3ak). Colorless solid; yield 62% (78 mg); mp 218-219 °C; R,=0.57 (1:4 ethyl
acetate/hexane); 'H NMR (400 MHz, CDCl3) 8 7.91 (d, J= 7.7 Hz, 1H), 7.70-7.65 (m, 2H), 7.59-
7.56 (m, 2H), 7.52-7.48 (m, 2H), 7.47-7.27 (m, 4H), 7.22-7.17 (m, 2H), 7.09-7.04 (m, 2H), 6.88
(dd,J=17.5,13 Hz, 1H), 6.23 (d,J=9.8 Hz, 1H), 5.91 (dd, J=9.8, 6.1 Hz, 1H), 5.66 (d, J = 14.8
Hz, 1H), 5.56 (d, J=9.3 Hz, 1H), 5.44 (d, J = 14.9 Hz, 1H), 3.16 (dd, J = 9.3, 6.0 Hz, 1H), 2.27
(s, 3H); 3C NMR (101 MHz, CDCl;) & 148.9, 140.6, 138.3, 136.7, 136.4, 133.3, 131.8, 131.7,
130.9, 129.3, 129.2, 128.9, 128.8, 128.5, 128.4, 127.0, 126.7, 126.2, 121.9, 121.8, 121.7, 121.6,
120.5, 120.7, 117.5, 64.2, 51.3, 41.0, 19.2; FT-IR (KBr) 1738, 1628, 1445, 1400, 1355, 1266,
1170, 1134, 1091, 1031, 756 cm™'; HRMS (ESI) calcd for [C3;H,sN30,S+H]* 504.1740, found

504.1731.
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7-((2H-Indazol-2-yl)methyl)-9-chloro-11-(phenylsulfonyl)-6a,11a-dihydro-11H-

benzo|a]carbazole (3al). Colorless solid; yield 58% (76 mg); mp 206-207 °C; Ry= 0.65 (1:4 ethyl
acetate/hexane); 'H NMR (400 MHz, CDCls) 6 7.87 (d, J=7.7 Hz, 1H), 7.75 (d, J= 1.9 Hz, 1H),
7.65 (dd, J=8.8, 1.1 Hz, 1H), 7.58-7.53 (m, 3H), 7.46-7.41 (m, 2H), 7.33-7.28 (m, 4H), 7.23-7.19
(m, 1H), 7.13-7.09 (m, 1H), 6.94-6.91 (m, 2H), 6.35 (d, /= 9.8 Hz, 1H), 6.00 (dd, /=9.8, 6.0 Hz,
1H), 5.67 (d, J=15.0 Hz, 1H), 5.56 (d, /= 9.4 Hz, 1H), 5.27 (d, /= 15.0 Hz, 1H), 3.12 (dd, J =
9.5, 5.9 Hz, 1H); 3C NMR (101 MHz, CDCls) 6 149.0, 143.8, 138.0, 134.4, 133.6, 133.5, 133.2,
131.7,131.1,129.3,129.0, 128.99, 128.7, 128.6, 127.5, 126.89, 126.86, 126.4, 122.4,122.2, 122.0,
121.4, 120.4, 120.2, 117.8, 64.5, 54.8, 40.5; FT-IR (KBr) 1628, 1513, 1400, 1265, 1178, 1166,
1149, 1134, 1034, 746 cm’'; HRMS (ESI) calcd for [C3oH,CIN;O,S+H] 524.1194, found

524.1217.

Synthetic transformations of 3a.

7-(2H-Indazol-2-yl)-11-(phenylsulfonyl)-6,6a,11,11a-tetrahydro-5H-benzo[a]carbazole (4a).
Compound 3a (0.15 mmol, 71 mg) and 10 wt% Pd/C (15 mg) were stirred in ethyl acetate (3 mL)
for 24 h at room temperature under H, (balloon). The resultant mixture was passed through celite
and the solvent was evaporated. The residue was purified on a short pad of silica gel using ethyl
acetate and hexane (1:7) to furnish 4a as a colorless liquid; yield 95% (68 mg); R,=0.20 (1:7 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCl;) 8 7.85 (d, J = 7.8 Hz, 1H), 7.56 (td, J= 8.3, 1.0 Hz,
3H), 7.51-7.47 (m, 1H), 7.34 (t,J = 7.8 Hz, 2H), 7.21-7.16 (m, 2H), 7.08-7.03 (m, 2H), 6.99 (dd,
J=28.0,1.0 Hz, 1H), 6.83 (dd, J=7.5, 1.3 Hz, 1H), 5.34 (d, J=9.1 Hz, 1H), 3.63 (dt,/=9.8, 5.4
Hz, 1H), 2.61 (t, J = 6.2 Hz, 2H), 2.49 (t, J = 6.2 Hz, 2H), 2.21-2.18 (m, 2H), 1.76-1.66 (m, 4H),
1.56-1.45 (m, 1H), 1.13-1.06 (m, 1H); 13C NMR (101 MHz, CDCl3)  151.0, 143.9, 139.2, 138.2,

134.2, 133.3, 130.3, 130.1, 129.2, 128.7, 127.6, 127.5, 127.3, 126.8, 126.7, 121.7, 118.1, 117.7,
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64.2,40.2,26.6,24.3,23.54,23.51, 23.49, 20.7; FT-IR (Neat) 3059, 2927, 2854, 2083, 1636, 199,
1493, 1449, 1355, 1265, 1168, 1092, 1022, 441 cm'; HRMS (ESI) calcd for [C,9Hp7N30,S+H]*

482.1897, found 482.1901.

8,9-Diphenyl-5-(phenylsulfonyl)-4b,15c-dihydro-5H-benzo[a]indazolo[2',3':1,6]pyrido[2,3-

glcarbazole (6a). Compound 3a (0.15 mmol, 71 mg), diphenylacetylene 5 (0.18 mmol, 32 mg),
Cu(OAc),*H,0 (0.18 mmol, 36 mg) and K,COj5 (0.15 mmol, 21 mg) were stirred in (CH,Cl), (2
mL) at 110 °C for 10 h under nitrogen. The resultant mixutre was extracted using CH,Cl, (10 mL)
and washed with water (5 mL). Drying (Na,SO,) and evaporation of the solvent gave a residue that
was purified on silica gel coloumn chromatography to afford 6a as a yellow solid; yield 73% (71
mg); mp 227-228 °C; R,=0.71 (1:9 ethyl acetate/hexane); 'H NMR (400 MHz, CDCl;) 6 8.13 (d,
J=09.1 Hz, 1H), 7.81-7.76 (m, 2H), 7.53 (d, J = 9.1 Hz, 1H), 7.45-7.21 (m, 18H), 6.89-6.85 (m,
2H), 6.63 (d, J= 8.5 Hz, 1H), 6.23 (dd, J=9.7, 2.4 Hz, 1H), 6.08 (dd, /= 9.7, 2.5 Hz, 1H), 5.89
(dt, J= 8.4, 2.5 Hz, 1H), 5.57 (d, J = 8.3 Hz, 1H); 3C NMR (101 MHz, CDCl3) 6 149.7, 145.1,
139.5,136.7,136.5, 134.2, 134.1, 133.8, 132.8, 132.7, 131.14, 131.07, 130.4, 129.7, 129.3, 128.7,
128.6, 128.52, 128.50, 128.4, 128.1, 127.9, 127.6, 127.5, 126.9, 126.8, 126.2, 125.8, 123.6, 121.8,
120.9, 120.5, 116.7, 116.7, 115.0, 65.9, 43.5; FT-IR (KBr) 3019, 2921, 2853, 1649, 1600, 1401,

1260, 1157, 742 cm-'; HRMS (ESI) caled for [Ca3HagN30,S+H]* 652.2053, found 652. 2076.

N-(3-(2H-Indazol-2-yl)-2-(naphthalen-2-yl)phenyl)benzenesulfonamide (7a). Compound 3a
(0.20 mmol, 95 mg) and solid NaOH (0.30 mmol, 12 mg) were refluxed in 4:1 v/v mixture of
MeOH:CH,Cl, (3 mL) for 8 h. The resultant mixture was concentatrated on a rotrary evaportor
and the residue was neutrailzed using 1 M HCI and extracted using CH,Cl, (25 mL). The organic
layer was washed with water (5 mL). Drying (Na,SO,4) and evaporation of the solvent gave a

residue, which was purified on silica gel coloumn chromatography using ethyl acetate and hexane
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(1:4) to produce 7a as a colorless solid; yield 75% (71 mg); mp 70-71 °C; R,= 0.20 (1:4 ethyl
acetate/hexane); '"H NMR (400 MHz, CDCl;) 4 7.98 (dd, J= 6.3, 3.2 Hz, 1H), 7.78-7.76 (m, 1H),
7.64-7.60 (m, 3H), 7.56 (dd, J = 6.9, 3.7 Hz, 3H), 7.52-7.49 (m, 4H), 7.42-7.37 (m, 3H), 7.28 (d,
J=28.5Hz, 1H), 7.22 (s, 1H), 7.18 (ddd, J = 8.8, 6.6, 1.1 Hz, 1H), 6.91-6.87 (m, 1H), 6.69 (dd, J
= 8.4, 1.8 Hz, 1H), 6.59 (s, 1H); *C NMR (101 MHz, CDCl3) 6 149.0, 140.3, 138.9, 135.5, 133.4,
133.2, 132.9, 129.7, 129.6, 129.5, 129.3, 129.1, 128.7, 128.2, 128.0, 127.3, 127.2, 127.1, 126.7,
126.3,125.1,123.9, 122.1, 121.8, 120.5, 117.7; FT-IR (KBr) 3325, 2306, 1945, 1910, 1730, 1626,
1582, 1400, 1339, 1265, 1167, 1091, 751 cm''; HRMS (ESI) caled for [CyoHyN;O,S+H]*

476.1427, found 476. 1433.

7-(2H-Indazol-2-yl)-11-(phenylsulfonyl)-11H-benzo|a]carbazole (8a). To a stirred solution of
7a (0.15 mmol, 71 mg), Cu(OTY), (5 mol %, 3 mg) and CF;CO,H (0.45 mmol, 34 pL) in (CH,Cl),
(1 mL) at 80 °C, a solution of PhI(OAc), (0.30 mmol, 97 mg) in (CH,Cl), (2 mL) was added, and
the resultant mixture was allowed to stir at the same temperature for 20 h. The reaction mixture
was then treated with CH,Cl, (30 mL), and successively washed with saturated NaHCOj3 (5 mL)
and water (5 mL). Drying (Na,SO,4) and evaporation of the solvent gave a residue, which was
purified on silica gel coloumn chromatography using ethyl acetate and hexane (1:7) to furnish 8a
as a colorless solid; yield 78% (55 mg); mp 197-198 °C; R,= 0.35 (1:7 ethyl acetate/hexane); 'H
NMR (400 MHz, CDCls) 6 8.98 (d, J = 8.6 Hz, 1H), 8.53 (dd, J = 8.3, 1.0 Hz, 1H), 8.02 (d, J =
1.0 Hz, 1H), 7.84 (ddd, J= 8.8, 5.0, 1.2 Hz, 2H), 7.76 (d, J = 8.5 Hz, 1H), 7.67 (ddd, J = 8.5, 6.8,
1.4 Hz, 1H), 7.60-7.51 (m, 3H), 7.47 (dd, J=17.8, 1.0 Hz, 1H), 7.41 (ddd, /=8.8, 6.6, 1.1 Hz, 1H),
7.35-7.31 (m, 1H), 7.21 (ddd, /= 8.5, 6.6, 0.9 Hz, 1H), 7.05 (dd, J = 8.5, 7.3 Hz, 2H), 6.99 (dd, J
= 8.5, 1.4 Hz, 2H), 6.54 (d, J = 8.7 Hz, 1H); *C NMR (101 MHz, CDCl;) & 149.8, 142.9, 137.6,

134.6, 134.2, 134.1, 133.8, 128.3, 128.1, 127.9, 127.4, 127.1, 127.0, 126.7, 126.6, 126.2, 125.9,
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125.8, 125.1, 124.9, 124.4, 122.8, 122.4, 120.9, 120.5, 119.0, 118.3; FT-IR (KBr) 1628, 1598,
1520, 1400, 1266, 1178, 1089, 738 cm'; HRMS (ESI) calcd for [C,9H 9N3O,S+H]* 474. 1271,

found 474. 1283.

7-(2H-Indazol-2-yl)-11H-benzo|a]carbazole (9a). Compound 8a (0.10 mmol, 47 mg) and solid
NaOH (0.12 mmol, 5 mg) were subjected to the reaction conditions described for 7a to produce
9a as a colorless solid; yield 82% (27 mg); mp 266-267 °C; R,= 0.25 (1:4 ethyl acetate/hexane);
'"H NMR (400 MHz, CDCl3) 6 9.44 (s, 1H), 8.32 (d, /= 1.0 Hz, 1H), 8.02-8.00 (m, 1H), 7.87-7.84
(m, 1H), 7.78-7.75 (m, 2H), 7.44 (dd, J= 5.7, 3.7 Hz, 1H), 7.40-7.33 (m, 3H), 7.26-7.20 (m, 2H),
7.17-7.13 (m, 2H), 7.02 (d, J= 8.7 Hz, 1H); 3C NMR (101 MHz, CDCl;) 6 149.7, 139.8, 135.9,
135.0, 132.6, 129.3, 129.0, 126.8, 125.9, 125.7, 124.8, 124.6, 122.49, 122.46, 121.0, 120.9, 120.8,
120.7, 119.6, 118.3, 118.0, 116.1, 112.2; FT-IR (KBr) 3346, 2863, 2792, 1910, 1626, 1519, 1400,
1323,1267, 1163, 1091, 744 cm''; HRMS (ESI) calcd for [CpH;sN;+H]™ 334.1339, found

334.1344.

Mechanestic Investigation

Procedure for H/D Exchange in (CH,Cl);:D,0 (Scheme 3a). 2-Aryl-2H-indazole 2a (0.25
mmol, 48 mg), Cu(OAc),*H,O (0.62 mmol, 123 mg), CsOAc (0.25 mmol, 48 mg) and
[Cp*Rh(CH;CN);3](SbFy), (5 mol %, 10 mg) were strirred in (CH,Cl), (2 mL) at 110 °C for 0.5 h
under nitrogen. Then, D,O (1 mmol, 2 uL) was added at the same temperature and the stirring was
continued for an additional 3 h. The reaction mixture was then extracted using CH,Cl, (30 mL)
and was washed with water (5 mL) and dried over Na,SO,4. Evaporation of the solvent gave a
resiude that was purified on silica gel column chromatography using a 1:20 mixture of ethyl acetate
and hexane. The 400 MHz '"H NMR showed that deutirum (D) has incorporated in C-2' and C-3
in 58 and 51%, respectively.
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Procedure for H/D Exchange in (CH,Cl),:D,0 with 1a (Scheme 3b). 9-(Phenylsulfonyl)-1,4-
dihydro-1,4-epiminonaphthalene 1a (0.25 mmol, 71 mg), 2-aryl-2H-indazole 2a (0.30 mmol, 58
mg), Cu(OAc),*H,O (0.62 mmol, 123 mg), CsOAc (0.25 mmol, 48 mg),
[Cp*Rh(CH;CN);3](SbFy), (5 mol %, 10 mg) and D,0O (1 mmol, 2 uL) were stirred in (CH,Cl), (2
mL) at 110 °C for 24 h under nitrogen. The reaction mixture was then extracted with CH,Cl, (25
mL), and the organic layer was washed with water (5 mL) and dried over Na,SO,. Evaporation of
the solvent provided a residue that was purified by column chromatography on silica gel using a
1:7 mixture of ethyl acetate and hexane. The 400 MHz 'H NMR showed that deutrium (D) is

incorporated in C-2" and C-3 in 40 and 28%, respectively.
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Benzen-3-d-amine. To a stirred solution of 3-nitroaniline (3.6 mmol, 497 mg) and acetic acid (1
mL) in CDCI; (5 mL), was added NaNO, (5 mmol, 345 mg) in H,O (5 mL). The resultant mixture
was stirred at room temperature for 2 h. After completion, the reaction mixture was extracted with
CH,Cl, (25 mL) and dried over Na,SO,. Evaporation of the sovlent produced a residue that was
purified on silica gel column chromatography using a 1:20 ethyl acetate and hexane as the eluent
to give the 1-nitrobenzene-3-d as a yellow oil in 13% yield (60 mg). The '"H NMR showed that
85% D was incorporated. 'H NMR (400 MHz, CDCl;) 6 8.24-8.22 (m, 2H), 7.75-7.67 (m, 1H),

7.55 (dd, J=9.0, 7.4 Hz, 1H). It, 1-nitrobenzene-3-d (4 mmol, 496 mg) was then refluxed with

SnCl,22H,0 (12 mmol, 2.275 g) in ethyl acetate (20 mL) for 7 h under nitrogen.

mixture was passed through a short pad of celite and the solvent was evaporated to give a residue

that was purified on silica gel column chromatography using 7% ethyl acetate in hexane to furnish
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benzen-3-d-amine as a brown oil in 62% (235 mg). '"H NMR (400 MHz, CDCl;) 6 7.16 (dd, J =
8.7, 7.3 Hz, 1H), 6.79-6.74 (m, 1H), 6.71-6.65 (m, 2H), 3.64 (s, 2H). The 'H NMR showed that

80% D was incorporated. HRMS (ESI) calcd for [CcH¢DN+H]* 95.0714, found 95.0711.

Procedure for the Synthesis of Deuterated 2-Phenyl-2H-indazoles. A mixture of 2-
azidobenzaldehyde (0.5 mmol) and benzen-2,4,6-d;-amine (82% D) or benzen-2-d-amine (70%
D) or benzen-3-d-amine (80% D) (0.5 mmol) was stirred at 110 °C for 3 h under solvent-free. The
resultant mixture was purified on silica gel column chromatography using 5% ethyl acetae in
hexane.

2-(Phenyl-2,6-d,)-2H-indazole ([D3]-2a). Colorless solid; yield 82% (81 mg); 'H NMR (400
MHz, CDCl;) 6 8.42 (d, /= 1.0 Hz, 1H), 7.80 (dd, J= 8.8, 1.1 Hz, 1H), 7.72 (dt, /= 8.5, 1.1 Hz,
1H), 7.54-7.52 (m, 2H), 7.33 (ddd, /= 8.8, 6.6, 1.1 Hz, 1H), 7.12 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H);

HRMS (ESI) calcd for [C3H7DsN,+H]™ 198.1105, found 198.1106.

2-(Phenyl-2-d)-2 H-indazole (0-[D]-2a). Colorless solid; yield 85% (83 mg); '"H NMR (400 MHz,
CDCl;) 6 8.43 (d, J= 1.1 Hz, 1H), 7.93-7.90 (m, 1H), 7.80 (dd, /= 8.7, 1.0 Hz, 1H), 7.72 (d, J =
8.5 Hz, 1H), 7.56-7.52 (m, 2H), 7.41 (td, J=7.5, 1.1 Hz, 1H), 7.33 (ddd, /= 8.8, 6.6, 1.1 Hz, 1H),
7.13 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H); HRMS (ESI) calcd for [Ci3HyDN,+H]" 196.0980, found

196.0983.

2-(Phenyl-3-d)-2H-indazole (m-[D]-2a). Colorless solid; yield 86% (84 mg); 'H NMR (400
MHz, CDCl;) & 8.42 (d, /= 1.0 Hz, 1H), 7.92-7.90 (m, 2H), 7.80 (dd, J = 8.8, 1.0 Hz, 1H), 7.72
(d, J=8.4 Hz, 1H), 7.53 (dd, J=8.7, 7.4 Hz, 1H), 7.43-7.40 (m, 1H), 7.33 (ddd, /= 8.8, 6.6, 1.1
Hz, 1H), 7.12 (ddd, J = 8.5, 6.6, 0.9 Hz, 1H); HRMS (ESI) calcd for [C;3HyDN,+H]* 196.0980,

found 196.1000.
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Kinetic Istope Experiments

One-pot Experiment (Scheme 4a). 9-((Phenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene 1a
(0.20 mmol, 57 mg), 2-phenyl-2H-indazole (0.096 mmol, 19 mg) 2a, 2-(phenyl-2,4,6-d;)-2H-
indazole (82% D) [D;]-2a (0.15 mmol, 30 mg), Cu(OAc),*H,0O (0.62 mmol, 123 mg), CsOAc
(0.25 mmol, 48 mg) and [Cp*Rh(CH;3CN);] (SbF¢), (5 mol %, 10 mg) were stirred in (CH,Cl), (2
mL) at 110 °C for 2 h under nitrogen. The reaction mixture was diluted using CH,Cl, (25 mL) and
was washed with water (5 mL). Drying (Na,SO,) and evaporation of the solvent gave a resiude
that was purified on silica gel column chromatography using 15% ethyl acetate in hexane. The 400

MHz 'H NMR showed that [Py/Pp] = 1.56.
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Parallel Experiments (Scheme 4b). 9-((4-Bromophenyl)sulfonyl)-1,4-dihydro-1,4-

epiminonaphthalene 1d (0.125 mmol, 54 mg), 2-phenyl-2H-indazole (0.125 mmol, 24 mg) 2a,
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Cu(OAc),*H,0 (0.31 mmol, 61 mg), CsOAc (0.125 mmol, 24 mg) and [Cp*Rh(CH;CN);] (SbF),
(5 mol %, 5 mg) in (CH,Cl), (2 mL) were taken in a flask under nitrogen. In another flask, 9-((4-
bromophenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene 1d (0.125 mmol, 54 mg), 2-(phenyl-
2,4,6-d5)-2H-indazole (82% D) [Ds]-2a (0.125 mmol, 25 mg) Cu(OAc),eH,0 (0.31 mmol, 61 mg),
CsOAc (0.125 mmol, 24 mg) and [Cp*Rh(CH3CN);3] (SbF¢), (5 mol %, 5 mg) were charged in
(CH,CI); (2 mL) under nitrogen. These two reaction mixtures were stirred in parallel in the same
preheated oil bath at 110 °C for 2 h. Both the reaction mixture were mixed and diluted using
CH,CI, (25 mL) and was washed with water (5 mL). Drying (Na,SO,) and evaporation of the
solvent gave the residue, which was purified on silica gel column chromatography using 15% ethyl

acetate in hexane. The 400 MHz 'H NMR showed ky/kp = 1.03.
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Intramolecular Experiment-I (Scheme 4c-i) 9-((4-Bromophenyl)sulfonyl)-1,4-dihydro-1,4-
epiminonaphthalene 1d (0.25 mmol, 90 mg), 2-(phenyl-2-d)-2H-indazole 70% D (0.25 mmol, 49
mg) o-[D]-2a, Cu(OAc),*H,O (0.62 mmol, 123 mg), CsOAc (0.25 mmol, 48 mg) and
[Cp*Rh(CH;3CN);3] (SbF¢), (5 mol %, 10 mg) were stirred in (CH,Cl), (2 mL) at 110 °C for 2 h
under nitrogen. The reaction mixture was diluted with CH,Cl, (25 mL) and washed using water (5
mL). Drying (Na,SO,4) and evaporation of the solvent yielded a residue that was purified using
silica gel column chromatography employing 15% ethyl acetate in hexane. The 400 MHz '"H NMR

showed [Py/Pp] = 1.36.
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Intramolecular Experiment-II (Scheme 4c-ii). 9-((4-Bromophenyl)sulfonyl)-1,4-dihydro-1,4-

epiminonaphthalene 1d (0.25 mmol, 90 mg), 2-(phenyl-3-d)-2H-indazole 80% D (0.25 mmol, 49
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mg) m-|D]-2a, Cu(OAc),*H,O (0.62 mmol, 123 mg), CsOAc (0.25 mmol, 48 mg) and
[Cp*Rh(CH;3CN);3](SbFs), (5 mol %, 10 mg) were stirred in (CH,Cl), (2 mL) at 110 °C for 2 h
under nitrogen. The work up and purification have been carried out as described above for the

intramolecular experiment-I. The 400 MHz '"H NMR exhibited [Py/Pp] = 3.03.
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Preparation of the Rodocycle 10 (Scheme 4d-i). 2-Phenyl-2H-indazole (0.10 mmol, 19 mg),
[Cp*Rh(CH;3CN);](SbF), (0.10 mmol, 83 mg) and CsOAc (0.20 mmol, 38 mg) were stirred in
(CH,Cl), (2 mL) at 110 °C for 24 h under nitrogen. The mixture was filtered through a short pad
of celite and the solvent was evaporated to produce a residue that was purified on silica gel column
chromatography using a 4:1 mixture of CH,Cl, and MeOH to give 10 as a red solid in yield 61%
(26 mg). 'H NMR (400 MHz, CDCl3) 6 8.46 (d, J= 1.1 Hz, 1H), 7.90 (dd, J=17.5, 1.3 Hz, 1H),
7.78 (dd, J = 8.8, 1.0 Hz, 1H), 7.68 (d, J = 8.5 Hz, 1H), 7.42-7.37 (m, 2H), 7.22 (td, J=7.4, 1.3
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Hz, 1H), 7.15 (ddd, J = 8.5, 6.7, 0.9 Hz, 1H), 7.08 (td, J= 7.6, 1.3 Hz, 1H), 1.68 (s, 15H); HRMS

(ESI) caled for [Cy3H4N,Rh]* 431.0989, found 431.1019.

The Catalytic Experiment using the Rhodocycle 10 (Scheme 4d-ii). A mixture of 9-
((phenyl)sulfonyl)-1,4-dihydro-1,4-epiminonaphthalene 1a (0.125 mmol, 35 mg), 2-phenyl-2H-
indazole (0.15 mmol, 29 mg) 2a, Cu(OAc),*H,0 (0.31 mmol, 61 mg), CsOAc (0.125 mmol, 24
mg) and Rh-complex 10 (5 mol %, 4 mg) was stirred in (CH,Cl), at 110 °C for 24 h under nitrogen.
The reaction mixture was diluted using CH,Cl, (25 mL) and washed with water (5 mL). Drying
(Na,SO,4) and evaporation of the solvent provided a residue that was purified by column

chromatography on silica gel using 15% ethyl acetate in hexane to give 3a in 54% (32 mg) yield.
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Crystal Structure of 3g. Recrystallization 3g in CH;CN produced single crystal whose structure

was determined using the single-crystal X-ray diffraction analysis (CCDC 1917915).

Table 1. Crystal data and structure refinement for vk141.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

VK-141
C30 Hx N3 O, S

489.57

293(2) K

0.71073 A

Monoclinic

P2l/c

a=13.65003) A a=90°.
b=9.7451(19) A b= 105.20(3)°.
c=19.194(4) A g =90°.
2463.8(9) A3

4

1.320 Mg/m3

0.165 mm-1

1024
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Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

0.086 x 0.057 x 0.047 mm3
1.546 to 26.359°.

-16<=h<=16, -12<=k<=12, -23<=1<=23
83192

4995 [R(int) = 0.1070]

99.9 %

Numerical

0.8778 and 0.5007

Full-matrix least-squares on F2
4995 /0 /368

1.023

R1=0.0530, wR2 = 0.1282
R1=0.0793, wR2 = 0.1483
n/a

0.386 and -0.429 ¢.A-3
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'H and '3C NMR spectra

o~ o~ T o w oy g NT DA OO N~ M
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o e N aun s wWwN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
5-121-1H/ 10/ fid
VK-5-121-1H.10.fid
VK:S-12]-1H

Bruker BioSpin GmbH

nmr

spect

CDCI3
298.7
zg30
iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

4.0894
2019-03-16T16:40:00
2019-03-16T16:40:41

400.23

8012.8
-1574.4
1H
32768
65536

L i
coohmom 2]
ao @R ® =
i o e =

6
f1 (ppm)
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8 M Mo WO r: ~ o
geoeanry 288
Egaaa@aa KRS B Parameter Value
A SN SN 1 DataFile Name E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
VK-S-121-13C/ 10/ fid
2 Title VK-S-123-13C.10.fid
3 Comment VK-5-123-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 299.9
11 Pulse Sequence zgpg30
o) 12 Experiment iD
D 13 Probe S mm PABBO BB/
~N' 19F-1H/ D Z-GRD
2108618/ 0877
1a 14 Number of 500
Scans
15 Receiver Gain 200
16 Relaxation 2.0000
Delay
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2019-03-16T17:10:00
21 Modification 2019-03-16T17:10:38
Date
22 Class
23 Spectrometer  100.65
Frequency
24 Spectral Width  24038.5
25 Lowest -1947.1
Frequency
i 26 Nucleus 13C
l 27 Acquired Size 32768
28-Spectral Size 65536
. T T T T T T s T T T . T . T y T " T . T 2 ks T y T ¥ T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 50 40 10

f1 (pom)
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—2.281

5450
5.446
5.442

—1.606

Parameter

1 Data File Name

Comment
Origin

Owner

Site
Spectrometer
Author

[T-TR - B T T S A N

Solvent

<

\
NS
=N" "0

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

Value

E:/ vkf bicyclef NMR/
STARTING MATERIALS/ SB-
B-SM-3ME-1H/ 30/ fid
SB-B-SM-3ME-1H.30.fid
SB-B-5M-3ME-1H

Bruker BioSpin GmbH

nmr

spect

CDCI3
295.9
zg30
iD

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263

6.2 6.0 5.8 5.6 5.4 20 Acquisition Date  2018-12-28T10:29:00
21 Modification Date 2018-12-28T10:29:55
22 Class
23 Spectrometer 400.23
Frequency
24 Spectral Width 12019.2
I | 25 Lowest Frequency -3547.2
26 Nucleus iH
27 Acquired Size 32768
28 Spectral Size 131072
1
P G i f
288883 8 8
- O NN ~ ™
1 I 1 I I T I T I 1 1 I 1 I T I 1 I I T 1
105 100 95 90 85 8.0 75 7.0 6.5 6.0 55 50 45 40 3.5 3.0 25 20 1.5 1.0 0.5
f1 (ppm)
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

LT=T - - B | o B W N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
SB-B-SM-3ME-13C/ 10/
fid

SB-B-SM-3ME-13C. 10.fid
SB-B-SM-3ME-13C
Bruker BioSpin GmbH
nmr

spect

CcDCI3
297.2
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

14 Number of Scans 400

15 Receiver Gain

200

16 Relaxation Delay 2.0000

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

9.9000

1.3631

20 Acquisition Date 2018-12-29T03:01:00

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

2018-12-29T03:01:39

100.65

24038.5
-1944.2

13C
32768
65536

SEEQNENF\’O" s -
SEERARETER B2y & T
r\'Nﬁr\'mﬁmmm—t Nowd e @ .
SEBRE88SSF ERE & g
PASY SV |
Me
O\\S
N\
=N" o
1
|
|
i l
I
T T T T T ' T ¥ T . T " T ' T ¥ T g T d T * T = T o T ¥ T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)
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2,02~z
1.01-%
1.07-%

4.08—

F3C

—1.581

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o o N [ BT, R A WS S

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acqguisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nudeus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ SB-B-
SM-3CF3-1H/ 10/ fid
SB-B-SM-3CF3-1H.10.fid
SB-B-SM-3CF3-1H

Bruker BioSpin GmbH

nmr

spect

CDC3
295.9
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-28T10:25:00
2018-12-28T10:25:52

400.23

12019.2
-3546.9
1H
32768
131072

2.03—=x

2.00=

~

6
f1 (ppm)
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129.169
129,135
129.063

3-129.099

Z
g

™-146.676

—143.076

_~138.990

131.856
131.688
131.680
131.523

131.193

129.583

129.169
129.135

129.099
129.063
125.706
666
629
580
696
985
121.719

77.578
77.260
76.942
—67.886

E

125.706
125.666
125629
125.580

L

F3C

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Authar

O 0N ! B W

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ SB-
B-SM-3CF3-13C/ 10/ fid
SB-B-5M-3CF3-13C.10.fid
SB-B-SM-3CF3-13C

Bruker BioSpin GmbH

nmr

spect

CDCI3
296.8
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

800

129.0 1285 128.0 1275 127.0 126.5 126.0 125.5 15 Receiver Gain 200

f1 (ppm) 16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation

Freguency
19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-29T701:09:00
21 Modification Date ~ 2018-12-29T01:09:05
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1932.6
26 Mucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
| |
ol
|
l -
T T T T g T T b T . T T T T T T " T ’ T ¥ T i T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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—-62.941

F3C

N

~N" o

1c

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

O 00N ;bW

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
VK-3CF3-19F/ 20/ fid
VK-3CF3-19F. 20.fid
VK-3CF3-19F

Bruker BioSpin GmbH
nmr

spect

CDCI3
298.2
zgfhiggn.2
1D

5 mm PABBO BB/ 19F-1H/ D

Z-GRD 7108618/ 0877
16

200

1.0000

11.9000

0.7340
2019-05-14T09:47:00
2019-05-14T09:47:20

376.55

89285.7
-82302.1
19F
65536
131072

T T T T T T T
-10 -20 -30 -40 -50 -60 -70 -80 90 -100 -110 -120
f1 (ppm)
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o~ T — O = M~ MW m
BENZ8EERu=RRR 199 - -~
MK ™NO e w oo 1w arameter ue
e
1 Data File Name E:/ vk/ bicyclef NMR/
STARTING MATERIALS/ VK-
S-113-1H/ 20/ fid
0 = I = e B = R Bl =) [sa "] M G n
# Hs388885RRR I92 2 Title VK-5-113-1H.20.id
~ L ol Il Y+ T« IR T = Tt IR T T« T ] w W
‘ | = Npm—" ~ 3 Comment VK-5-113-1H
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
Br| |9 Solvent coci3
10 Temperature 296.1
| 11 Pulse Sequence zg30
O
; \\S 12 Experiment 1D
i ] \N/ \O 13 Probe 5 mm PABBO BB/ 19F-1H/ D
h Z-GRD Z108618/ 0877
Hi o b H 1d 14 Number of Scans 16
& 885 8 ; ;
] man S 15 Receiver Gain 200
L ?ID '5 GIO 5'5 5‘0 16 Relaxation Delay  1.0000
. f1 (ppm) . ) : 17 Pulse Width 14,1000
18 Presaturation
Frequency
19 Acquisition Time 2.7263
20 Acquisition Date 2018-12-28T10:06:00
21 Modification Date  2018-12-28T10:06:31
22 Class
23 Spectrometer 400.23
Fregquency
24 Spectral Width 12019.2
25 Lowest Frequency -3574.9
26 Mucleus iH
| 1 27 Acquired Size 32768
28 Spectral Size 131072
) L
§ o by
=] ™~ O~ =
o oco =]
m NN~ ~
T - T - T T T - T - T T T - T - T T T -
10 9 8 7 6 5 4 3 2 1
f1 (ppm)
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™-146.996
—142.699
137.116
- 131.980
129.843
127.654
_~125.332

b4
7

-121.498

RE3 §
RRE B
SN

Br

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L= B - - I | (=2 BT, I S PV N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
5-113-13C/ 10/ fid

VK-S-113-13C.10.fid
VK-S-113-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.3
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

400
200
2.0000
9.9000

1.3631
2018-12-29T03:28:00
2018-12-29T03:28:31

100.65

24038.5
-1944.2
13C
32768
65536

T u T 4 T g T T T g T . T ¥y T ’ T . T . T
120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)
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§ 5
\
G

Cl

11.04
% 1.04
~ _|098-T

. 6.4 6.2 6.0 5.8 5.6
f1 (ppm)

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o o~ (=TT, I S PV S )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
SB-B-4Cl-SM-1H/ 10/ fid

SB-B-4C-SM-1H.10.fid
SB-B-4CI-SM-1H
Bruker BioSpin GmbH
nmr

spect

cDci3
295.2
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-31T10:14:00
2018-12-31T10:14:48

400.23

12019.2
-3547.3

1H
32768
131072

1.04~
0.98
1.03
1.00
1.02
1.00=

6
f1 (oom)
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RGER 2838 .
5888 K33 E8% g
23R8 8887 REEE B Parameter Value
FANA I e N | 1 Data File Name E:/ vk{ bicycle/ NMR/
STARTING MATERIALS/ SB-
B-4CL-SM-13C/ 10/ fid
2 Title SB-B-4CL-SM-13C.10.fid
3 Comment SB-B-4CL-SM-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 296.2
Cl 11 Pulse Sequence zgpg30
12 Experiment iD
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-
N GRD 2108618/ 0877
LY 14 Number of Scans 500
15 Receiver Gain 200
O 1e 16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-31T22:25:00
21 Medification Date 2018-12-31T722:25:05
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1947.6
26 Nucleus 13C
27 Acqguired Size 32768
! 28 Spectral Size 65536
I
LI [ S| P S P ey R B ] [ ) [ Sy UERIC. S I Sl R e [ S [T (s ] M S IS S o i <] P S TR |
200 190 180 170 160 150 140 130 120 flllgppm) 100 0 80 70 60 50 40 30 20 10
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Mc\thﬂ:Mﬂr‘mr\Nwrggsmhmm @ o
BREReRECSRg R BR88RRE 8388
e A - Rt Rt IV JT IR ¥ R . A LA
R e A RSty &
1
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II AM ﬂ
|
|
q T Al A T
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— ~ — — N o~
T 5 T ¥ T = T d T s T T T ‘ T s T p T 5 T E T ' T H T " T
8.0 7.8 7.6 74 7.2 7.0 6.8 6.4 6.2 6.0 5.8 5.6 5.4 52

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

W N s W N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency
24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
SB-B-SM-41-1H/ 10/ fid

SB-B-SM-4I-1H.10.fid
SB-B-SM-4I-1H
Bruker BioSpin GmbH
nmr

spect

CcDCI3
295.7
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-28T10:45:00
2018-12-28T10:45:35

400.23

12019.2
-3575.4

1H
32768
131072

12

11 10 9 8

S55




Parameter

1 Data File Name

Title
Comment
Origin

QOwner

Site
Spectrometer
Author

o 0N (=TT, [ PV R S

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
5B-B-SM-41-13C/ 10/ fid

SB-B-5M-41-13C.10.fid
SB-B-SM-41-13C
Bruker BioSpin GmbH
nmr

spect

cDCi
296.5
zgpg30
1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0877

400

200
2.0000

9.9000

1.3631
2018-12-28T16:30:00
2018-12-28T16:30:03

100.65

24038.5
-1947.3

13C
32768
65536

P O E oo un ~
{83 5y = B8 §
™~ L) v . =
£5h 8§88 g NS
&1 N XN | ~N- |
O\\s
7
T T . T T X T . T L4 T of T T T i T T b T - T ¥ T . T b T Y T T T T
200 190 180 170 160 150 140 130 120 1%0 ( 1)00 920 80 70 60 50 40 30 20 10
1 (ppm
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7503
™-7.481

%

6.773
6.767
6.756
6.750
5.429
5.425
5.421
—3.805

{ Z

5.429
5.425
5.421
—3.805

OMe

4210 =—

3131

8.0

~
[

~ _|2.07

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

W 0N O bW

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Freguency

24 Spectral Width

25 Lowest Frequency

26 Mucleus

27 Acquired Size

28 Spectral Size

\alue

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-120-1H/ 20/ fid
VK-S-120-1H. 20.fid
VK-5-120-1H

Bruker BioSpin GmbH

nmr

spect

CDCI3
295.9
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-28T10:21:00
2018-12-28T10:21:15

400.23

12019.2
-3547.0
1H
32768
131072

210

207—=

6.15-T
2.00—=
313—=

12 11 10

']

~ =

6
f1 (ppm)
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—162.904

—147.322

— 142436
=—130.421
N\ 120,775
~125.214

—121.262
—114.050

L
A

77477
77.160
76.842
—67.817
—55.678

OMe

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L=~ - ] (= R L

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-120-13C/ 10/ fid

VK-5-120-13C.10.fid
VK-S-120-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
297.0
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

400
200
2.0000
9.9000

1.3631
2018-12-29T03:55:00
2018-12-29T03:55:06

100.65

24038.5
-1944.4
13C
32768
65536

T
190

T
180

T
170

T
160

T
150

140 130 120 110 100 90 80 70 60 50 40
1 (ppm)
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—1.292

5.459
5.455
5.451

%

WO N o B W N

6.4
f1 (ppm)

=

2.02-=
2.26-x

Parameter

Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation

Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer

Frequency

24 Spectral Width
25 Lowest Frequency
26 Nucleus

27 Acquired Size
28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
5-119-1H/ 20/ fid
VK-S-119-1H.20.fid
VK-5-119-1H

Bruker BioSpin GmbH

nnr

spect

CDCI3
296.0
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 7108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-28T10:15:00
2018-12-28T10:15:48

400.23

12019.2
-3538.0
1H
32768
131072

2.03-x
2.00=
8.99-=

2,01
2.01




[=] m O w m ™~ -
2 985 K 4Rsd REE # g8 - =
§ 3 § 884§ NS 85 i =
| | | NV ~ | || 1 Data File Name E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-119-13C/ 10/ fid
2 Title VK-5-119-13C.10.fid
3 Comment VK-5-119-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CcDC3
10 Temperature 296.6
11 Pulse Sequence zgpg30
0 12 Experiment iD
\\S 13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-
\N/ \\O GRD 2108618/ 0877
14 Number of Scans 400
O 1j 15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-28T16:56:00
21 Modification Date 2018-12-28T16:56:32
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency  -1945.4
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
1
|
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o e N [= BT, B S PV N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ SB-
B-SM-NAPH-1H/ 10/ fid

SB-B-SM-NAPH-1H.10.fid
SB-B-SM-NAPH-1H
Bruker BioSpin GmbH
nmr

spect

CcDCI3
295.8
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263
2018-12-28T10:40:00
2018-12-28T10:40:02

400.23

12019.2
-3547.2
1H
32768
131072

1.01—=
2.09

106
3.081

2.04—=
1,99-=
2.02—=x

2.00=

-
¥}
=
s
-
=}
o
©

- =

6
f1 (ppm)
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R SA%RoERLeRgTS
R GEEELEEE EET L 883 3
S SARARANYNNNAS RRE B i e
|| SN\ ~ | 1 DataFile Name E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
SB-B-SM-NAPH-13C/ 10/
fid
2 Tile SB-B-SM-
NAPH-13C.10.fid
3 Comment SB-B-SM-NAPH-13C
4 Qrigin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
' 10 Temperature 296.5
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 7108618/ 0877
O 1K 14 Number of Scans 400
15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-29T02:02:00
21 Modification 2018-12-29702:02:36
Date
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width ~ 24038.5
' 25 Lowest -1945.2
Frequency
| 26 Nucleus 13C
i ’ 27 Acquired Size 32768
28 Spectral Size 65536
T T T T T | g a— T T T | | T A | T T T | S
200 190 180 170 160 150 140 130 120 110 g (pplarnnc)' 90 80 70 60 50 40 30 20 10
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XN 0000w R RV R- RPN Parameter Value
m—— e , ,
1 Data File Name  E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/
RN T ENOAN ST NN OO me 0~ Vie5-133-1H/ 10/ fid
%#3@222&33385%855%5%22§h FET 2 Title VK-S-133-1H.10.fid
[ o S o S N N A A A N S T T T T T Y. Y Y. T T Y i
S S e e ~ 3 Comment VK-5-133-1H
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
N
\ 7 Spectrometer spect
o S 8 Author
auN\S
, >N" "o 9 Solvent coci
10 Temperature 295.4
1l 11 Pulse Sequence zg30
‘ b 12 Experiment 1D
| 13 Probe 5 mm PABBO BB/ 19F-1H/
! ! i D Z-GRD 2108618/ 0877
14 Number of Scans 16
15 Receiver Gain 200
i oo ik H 16 Relaxation Delay 1.0000
3 3 & SR 8 17 Pulse Width 14.1000
T = = = T = —'\ = T T T T T T - T T 18 Presaturation
76 74 72 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 Frequency
f1 (ppm) 19 Acquisition Time ~ 4.0894
20 Acquisition Date  2019-01-04T09:21:00
21 Modification Date 2019-01-04T09:21:51
22 Class
23 Spectrometer 400.23
Frequency
24 Spectral Width ~ 8012.8
25 Lowest -1544.0
Frequency
26 Nucleus 1H
A 27 Acquired Size 32768
28 Spectral Size 65536
I
! Ao
A ;i
2SS9 g
o N o o~
T ¥ T T " T T 4 T T y T T 4 T T Y T
12 11 10 9 8 7 6 5 4 3 2 1
f1 (ppm)
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"\ 146.946

—141.503
—138.530

133.473
132.991
127.944

4
125.350
121396

e
e

r
N

77477
77.160
76.842
—67.972

h

0

=N

o

N
S

A
o

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L= - - I | (= T Y, B R VU )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Recelver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nudleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ Vi
5-133-13¢/ 10/ fid
VK-S-133-13C. 10.fid
VK-S-133-13C

Bruker BioSpin GmbH

nmr

spect

cociB
295.4
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD 72108618/ 0877

250
200
2.0000
9.9000

1.3631
2019-01-04T16:19:00
2019-01-04T16:19:31

100.65

24038.5
-1945.6
13C
32768
65536

T
200

T
190

T

T
180

T
170

T

T
160

T

T
150

T

T
140

T
130

T

T i T . T T T T
120 110 100 90 80 70
f1 (ppm)

S64
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7.306
7.298
7,293
7.286
7.078
7.074
7.070
7.026
7.018

2.01-

7.013
7.006

7.306
7,268
7.203
7.286
7.078
7.074
7.070
7.026
7.018

7.013
7.006

O\\ /CH3
Ay
=N O

5.471
5.467
5.463

W

5.471
5.467

e

5.463

200 ———————

74

7.2

203-T
12033

~
o

6.8

6.6

6.4 6.2 6.0 5.8
1 (ppm)

5.6

5.4

5.2

5.0

—2.348

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o e N (= RS B

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk{ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-134-1H/ 10/ fid

VK-5-134-1H.10.fid
VK-5-134-1H

Bruker BioSpin GmbH
nmr

spect

cDCi3
295.4
zg30
iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

4.08%4
2019-01-04T09:26:00
2019-01-04T09:26:22

400.23

8012.8
-1544.0
1H
32768
65536

)

201~
2.03
2.03

2.00—=

3.03—=

12

T T T T

6
f1 (ppm)

=

S65
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O N O bW

Solvent
10 Temperature
11 Pulse Sequence

12 Experiment
13 Probe
Oy ,CHs
S8 14 Number of Scans
=N" "0

o

15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Freguency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk{ bicycle/ NMR/
STARTING MATERIALS/ V-
5-134-13C/ 10/ fid

VK-S-134-13C.10.fid
VK-5-134-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
295.4
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

250
200
2.0000
9.9000

1.3631
2019-01-04T16:01:00
2019-01-04T16:01:47

100.65

24038.5
-1948.5
13C
32768
65536

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

T i T b

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

f1 (ppm)
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r7.276
-7.269
7.265
|7.254
-7.250
-7.247
-7.241
-7.236
-7.228
-7.218

7.206
7.204

7192
7.187
7.180
-7.173
/-7.168

3
:

&-7.160

EG.Q%

6.917

6.905
6.898
6.892
6.885

6.873

—5.523

—4.994

—4.994

2.10—T

¢ 2.0 ——-

w

iy
o

=

4.5

—-0.000

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O N WU b W N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
$-135-1H/ 10/ fid

VR-S-135-1H.10.fid
VR-5-135-1H

Bruker BioSpin GmbH
nmr

spect

CcDCI3
295.0
zg30
iD

S mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-01-08T10:42:00
2019-01-08T10:42:12

400.23

12019.2
-3579.4
1H
32768
131072

7561
4131

2.00—=

210—=

13

~ =

6
f1 (ppm)

v




—155.372

™-148.210

— 143,617

\-142.736

_-136.406

]

128.572
128.157

<
8
e

127.862
125.250
121.169

77478
77.160
76.843

Parameter

67330
~-66.411

1 Data File Name

Title
Comment
Qrigin

QOwner

Site
Spectrometer
Author

o N o AWM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
CBZ-13C/ 10f fid

VK-CBZ-13C.10.fid
VK-CBZ-13C

Bruker BioSpin GmbH
nmr

spect

CDCI3
299.2
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-05-27T21:27:00
2019-05-27T21:27:45

100.65

24038.5
-1943.5
13C
32768
65536

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T T T Y T T T T ¥ T T T T ¥ T
120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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5.433

7

5.428
5.424

5.433
5.428
5.424

i | T
8 6.6 6.4
f1 (ppm)

r

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o o~ AWM

Salvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk{ bicycle/ NMR/ STARTING
MATERIALS/ VK-5-155-1H/ 10/
fid

VK-5-155-1H.10.fid
VK-5-155-1H

Bruker BioSpin GmbH

nmr

spect

CDCI3
296.0
zg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-03-04T09:38:00
2019-03-04T09:38:27

400.23

12019.2
-3545.9
1H
32768
131072

2.03~,
1.07—=x

2162

4.00-1

2.00=<

12 b 10 9 8

L4 T

6
f1 (ppm)
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148.590
148.441

b
N\
\

146.112

145.965
143.564
142.797
137.850

128.437
112.241
112.135
112.059
111.997
111.921
111.814
77477
77.160
76.843

—67.409

™\-132.907
X 128.863

%

Parameter

1 Data File Name

Title
Comment
Origin

2

3

4

5 Owner
6 Site

7 Spectrometer
8 Author

9 Solvent

10 Temperature
11 Pulse Sequence

12 Experiment
13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ ViK-
5-155-13C/ 10/ fid

VK-155-13C. 10.fid
VK-155-13C

Bruker BioSpin GmbH
nmr

spect

cociB
298.0
2gpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-03-05T04:05:00
2019-03-05T04:05:11

100.65

24038.5
-1944.2
13C
32768
65536

T
200

T
190

180

170

160

150

100 90 80 70 60 50 40 30
f1 (pom)

140 130 120 110

S70




—-142.003

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

LT =T - - ] o AWM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-155-19F/ 10/ fid

VK-S-155-19F. 10. fid
VK-S-155-19F
Bruker BioSpin GmbH
nmr

spect

CDC3
296.2
zgfhiggn. 2
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
11.9000

0.7340
2019-03-04T09:40:00
2019-03-04T09:40:29

376.55

89285.7
-82302.1
19F
65536
131072

T
-140

S71
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o oo~ on;m AW N

Solvent

10 Temperature
11 Pukse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value

E:/ vk/ bicycle/ NMR/
STARTING MATERIALS/ VK-
5-137-1H/ 10/ fid
VK-5-137-1H.10.fid
VK-5-137-1H

Bruker BioSpin GmbH

nmr

spect

CDCI3
294.7
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-01-17T10:40:00
2019-01-17T10:40:43

400.23

12019.2
-3572.6
1H
32768
131072

w o = MWW - oW QN T O W wn
$¢3REE338 9 85412317 8
RN NN oo o nn;n ™
P e e, l
nNOOToOMmMUWL-SoWnY Hn- oW -
TIITLTARARIASNSE BRE T &8 8
MENNNENMRNMNNMNNNN 88 O W
T N = N ~
_SOzPh
| N
MeO O 1r
MeO
T
8
o~
LR S S SR T | | SO ) R |
6.2 6.0 5.8 5.6 5.4 52
|
1
|
s R
gL Hoy f iy
s M0 o o
b o = =
e il o o
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f1 (ppm)
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\N/SOZPh
MeO O r

MeO

Parameter

1 Data File Name

Title
Comment
Qrigin

Owner

Site
Spectrometer
Author

=T - I - ]

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Freguency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Freguency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

\alue

E:/ vk{ bicycle/ NMR/
STARTING MATERIALS/ VK-
S-137-13C/ 10/ fid
VK-5-137-13C.10.fid
VK-5-137-13C

Bruker BioSpin GmbH

nmr

spect

CDCI3
295.6
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

500
200
2.0000
9.9000

1.3631
2019-01-17T22:25:00
2019-01-17T22:25:14

100.65

24038.5
-1945.1
13C
32768
65536

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

S73
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8.433
8.431

8.433
8.431

L

7.924
7.920
7.905
7.900
7.799
7.796
2.777
7.774
7.749
7.746
7.743
7.727
7.725

|

-7.722
|-7.451

|- 7.432

|-7.427
|-7.423
|-7.418

-7.404

-7.399
-7.3684
|-7.380
|-7.376
|-7.365
|-7.362
|-7.357
|-7.349
-7.346
|-7.343
-7.340
17,327
|-7.324
|-7.151
1-7.148
17134
|7.132
17.129
L7.127

L6.656
L6.473
Le 290

1.00—=

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

W N U s W

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Mucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/ VK-
S-139-1H/ 10/ fid
VK-S-139-1H.10.fid
VK-5-139-1H
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.2
zg30
1D

5 mm PABBO BB/ 19F-1H/ D

Z-GRD Z108618/ 0877
16

200

1.0000

14.1000

2.7263
2019-02-27T09:51:00
2019-02-27T09:51:13

400.23

12019.2
-3547.0
1H
32768
131072

6
f1 (ppm)
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o N oo s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acqguisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

\Value
E:/ vk/ bicycle/ NMR/ VK-
5-139-13C/ 10/ fid
VK-S-139-13C.10.fid
VK-S-139-13C
Bruker BioSpin GmbH
nmr

spect

cDCi3
297.0
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-02-27T23:49:00
2019-02-27T23:49:43

100.65

24038.5
-1947.1

13C
32768
65536

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

J0 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30
f1 (ppm)
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g
- Parameter Value
@
| 1 Data File Name E:/ vk/ bicycle/ NMR/ VK-
S-139-19F/ 10/ fid
2 Title VK-S-139-19F. 10.fid
3 Comment VK-S-139-19F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer  spect
HF,CO 8 Author
N 9 Solvent CcDCI3
- \N© 10 Temperature 296.4
CL/ 11 Pulse Sequence zgfhiggn.2
2 12 Experiment iD
13 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 7108618/ 0877
14 Number of Scans 16
15 Receiver Gain 200
16 Relaxation Delay 1.0000
17 Pulse Width 11.9000
18 Presaturation
Frequency
19 Acquisition Time 0.7340
20 Acquisition Date 2019-02-27T09:53:00
21 Modification 2019-02-27T709:53:27
Date
22 Class
23 Spectrometer  376.55
Frequency
24 Spectral Width ~ 89285.7
25 Lowest -82302.1
Frequency
26 Nucleus 19F
27 Acquired Size 65536
28 Spectral Size 131072
- T T T T T T T R T T L R T T T, R O e T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
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—149,378
—147.151
137,782
137675
127517
126.560
124,524
123.014

%

122,280
122,241
122,014

120,431
118.018

72371
77.160
76.948

—25.663

_—33.403
™~32,228

Parameter

| 1 Data File Name

Title
Comment
Origin
Cwner
Site

| 7 Spectrometer
|8

Author

|9 Solvent

10 Temperature

| 11 Pulse Seguence

| 12 Number of Scans
13 Receiver Gain

| 14 Relaxation Delay
| 15 Pulse Width

| 16 Acquisition Time

| 17 Acquisition Date
| 18 Modification

Date

| 19 Spectrometer

Frequency

| 20 Spectral Width
21 Lowest

Frequency

22 Nudeus
| 23 Acquired Size
| 24 Spectral Size

130

120 110

100 a0 80 70 60 50 40
f1 (ppm)

S78

Value

CifUsers/ T
Punniyamurthy/ Desktop/
TP-14-9-17/ 5-36-13C/
1/ fid

5-36-13C

5-36-13C

Bruker BioSpin GmbH
nmrsu

spect

cDCl3

297.9

zgpg30

100

200

2.0000

12,0000

0.5044
2017-09-14T18:39:38
2017-09-14T18:39:40

150.93

36231.9
-3010.3

13C
32768
65536



2.313

S

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o e N (=BT B U N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vkf bicycle/ NMR/ A-
IND-2ME-1H/ 10/ fid
A-IND-2ME-1H. 10.fid
A-IND-2ME-1H
Bruker BioSpin GmbH
nmr

spect

cDCI3

300.0

zg30

iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

16

200

1.0000

14.1000

4.0894
2019-06-14T17:54:00
2019-06-14T17:54:40

400.23

8012.8
-1534.8
1H
32768
65536

197~
1.00—=
2.29

203
2.06-%

215—=

3.17=

12 11 10 9 8




137.058
133.626
130.916
129.534

—148.906

Parameter

j 128.939
126.681
< 126094
—122.765
& 122.065
\ 121.815
\ 120.291

117.610

77478
'/—‘ 77.160
\.76,843
—55.767

19.152

1 Data File Name

2 Title

3 Comment

4 Origin

5 Owner

6 Site

7 Spectrometer
8 Author

9

Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

Me

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value
E:/ vk{ bicycle/ NMR/ A-
IND-2ME-13C/ 10/ fid
A-IND-2ME-13C. 10.fid
A-IND-2ME-13C
Bruker BioSpin GmbH
nnr

spect

cDci3
301.4
zgpg30
D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

500
200
2.0000
9.9000

1.3631
2019-06-14T18:24:00
2019-06-14T18:24:37

100.65

24038.5
-1943.5

13C
32768
65536

T Y T 4 T L T 5 T T T . T o T if T . T r T b T T T T
140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)

S80




™~ M~ ~Nwmey — ("5} "2} ['=3 o~ ~ [N} - ~ W~
BEEEEEERECERRE ARS8 EEc22g8E5883H28
[ S L O e O S N S S ol S S L S S el e o S S e S NS S L S
th\r\r‘-hﬂmmr\ﬁmlﬂNU\\oﬂmﬁmhﬂNlﬂ\-ﬂNc\oV"‘o\
BEBELARRGRKAANANNANANRRIAISE33g8888
L N N N N N N S S O i i R N N N N N N N e O e T

e MR

=
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1.04—1
1.02-J
444

0.98-T

|

< 103

8.0 7.5
f1 (ppm)

Parameter

1 Data File Name

Title
Comment
Origin

QOwner

Site
Spectrometer
Author

o e~ [ B, R S PV B N

Solvent

cl 10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicyclef NMR/ Vic
A-3CI-1H/ 10/ fid
SK-301-1H.10.fid
SK-301-1H
Bruker BioSpin GmbH
nmr

spect

CDCI3
300.1
zg30
iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

4.0894
2019-06-14T20:44:00
2019-06-14T20:44:33

400.23

8012.8
-1574.3
1H
32768
65536

s
=

1,00~
1,04~
1.02-%
4.44
0.98
1.03

213=

12 1 10 9

[=:]

6
f1 (ppm)
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14 Mumber of Scans

mkm"ug?mﬁsr‘?ﬁgﬁ% —— ~

;ﬁigggzgamgﬁm ?g% & Parameter Value
SELEEREERREREE RRe 8 N e i
RS e N i faFleName £/ i bicyce/ NWR/

A-3C13C/ 10/ fid

2 Title SK-301-13C.10.fid

3 Comment SK-301-13C

4 Origin Bruker BioSpin GmbH
5 Owner nmr

6 Site

7 Spectrometer spect

8 Author

9 Solvent CDCI3

10 Temperature 301.3

11 Pulse Sequence zgpg30

12 Experiment iD

13 Probe 5 mm PABBO BB/ 19F-1H/ D

Z-GRD 2108618/ 0877
500

15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2019-06-14T21:14:00
21 Modification Date  2019-06-14T21:14:31
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1941.7
26 Nucleus 13C
27 Acquired Size 32768
Fits | 28 Spectral Size 65536

T ) T v T E T ‘ T : T ol T ' T = T ' T o T v T . T o T 4 T g T d T o T ‘ T ' T g
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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—149.708

143.279
138.101
137.623
133.743
131.774

131.735

i
/

131.002
129.547
129.003
128.902
128.625

L 128.491
L 127.728
L 127.167
L 126.911
L 126.600
| 123.942
| 122.952
| 122.677
| 122.310
| 121.501
1 120.546
| 119.887
L117.983
77477
77.160
76.843

—64.061

—40.178

3a

Parameter

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O 0N O B W N e

Solvent
10 Temperature

11 Pulse
Sequence

12 Experiment
13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition
Time

20 Acquisition
Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus

®7 Acquired Size
28 Spectral Size

Value

Data File Name VK-151-13C/ 10/ fid

VK-151-13C.10.fid
VK-151-13C

Bruker BioSpin GmbH
nmr

spect

CDCi3
296.8

zgpg30

1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
Z108618/ 0877
1000

200
2.0000

9.9000

1.3631
2018-12-17720:15:00

2018-12-17T20:15:50

100.65

24038.5
-1942.4

13C
32768
65536
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—149.688
143.430
139.727
137,928
137.59

7
z

| iH|Hmm

—134.507

131.765
131.739
131.030
129.379
129.054
128.867

128.591
-128.456

-127.680

|- 127.621

| 126.893

| 126.559

| 124.248

|- 123.899
|- 122.852

| 122.663

| 122.299

119.859
L117.975
77478
77.161

| 121.586
| 120.552

§

\E
76.842
64,006
40,186
21,522

3b

HaC

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O @ N ;b WM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Freguency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-154-13C/ 10/ fid
VK-154-13C. 10.fid
VK-154-13C
Bruker BioSpin GmbH
nmr

spect

coci3
296.9
zgpg30
1D

5 mmPABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1024
200
2.0000
9.9000

1.3631
2018-12-28T02:30:00
2018-12-28T02:30:47

100.65

24038.5
-1943.3
13C
32768
65536
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RUGES88REAZTO8RENELRACSANARILNRAAARGES BB = g
AR R RR R RR AR S SN NNNNNYEREEE ks : 5 Parameter Value
e L | S il e e i oy e
e e b | ‘ 1 DataFieName //172.16.33.138/ nnv/
NMR/ NMR/ JAN19/ TP/
01.01.19/ data/ nmr/ nmr/
VK-155-13C/ 10/ fid
2 Title VK-155-13C.10.fid
3 Comment Vi-155-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CcDCI3
2 0 o 8 P S 10 Temperature 295.4
§ § é E AR3R 11 Pulse Sequence  zgpg30
a2 2 2 a & & BE & 12 Experiment 1D
| | | NS 13 Probe 5 mm PABBO BB/ 19F-1H/
3c D Z-GRD 72108618/ 0877
' o 14 Number of Scans 1000
3 15 Receiver Gain 200
I 16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
: ; . ; S 19 Acquisition Time  1.3631
13020  130.15  130.10  130.05 124.4 124.3 124.2 124.1 20 Acquisition Date  2019-01-01T18:01:00
f1 (pom) f1 (ppm) 21 Modification Date 2019-01-01T18:01:10
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1943.9
26 Nucleus 13C
| 27 Acquired Size 32768
R [ 28 Spectral Size 65536
L |
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 ; (100 ) 90 80 70 60 50 40 30 20 10 0
1 ppm,
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—-62.82

Parameter

1 Data File Name

Value

E:/ vk/ bicycle/ NMR/
VK-155-19F/ 10/ fid

2 Title VK-155-19F.10.fid
3 Comment VK-155-19F
4 Origin Bruker BioSpin GmbH
5 Owner nnr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CcDCI3
10 Temperature 294.8
11 Pulse Sequence zgfhiggn.2
3¢ 12 Experiment 1D
F3C 13 Probe S mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877
14 Number of Scans 32
15 Receiver Gain 200
16 Relaxation Delay 1.0000
17 Pulse Width 11.9000
18 Presaturation
Frequency
19 Acquisition Time 0.7340
20 Acquisition Date 2019-01-07T10:19:00
21 Modification Date 2019-01-07T10:19:08
22 Class
23 Spectrometer 376.55
Frequency
24 Spectral Width 89285.7
25 Lowest Frequency -82302.1
26 Nucleus 19F
27 Acquired Size 65536
28 Spectral Size 131072
T T PR Lo L T R L J S T ST [ J T ST R g LA TR T d L ;
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -170

1 (ppm)
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= gr\Raqoawiﬁ_ss:v}\ogf%hg$£qr\mwuqxq8§§g; 2
$ SRRRANRNRARARNSENANNNNEERR S, g parameter Value
| NS Nttt —— e — ) | 1 Data File Name E:/ vk/ bicydle/ NMR/
VK-146R-13C/ 10/ fid
2 Title VK-146R-13C.10.fid
3 Comment VK-146R-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 297.2
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-
GRD 7108618/ 0877
14 Number of Scans 500
15 Receiver Gain 200
16 Relaxation Delay 2.0000
3d 17 Pulse Width 9.9000
18 Presaturation
Frequency
Br 19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-06T16:30:00
21 Modification Date 2018-12-06T16:30:22
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1943.4
26 Nucleus 13C
27 Acquired Size 32768
| 28 Spectral Size 65536
1
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Wﬁﬂzhﬁf. ""5“’:22:2 1ee oy = N P t \al
SRERAHERANARARNANANANEAS R & g PATEEr e
[ S N = —— | I | 1 Data File Name E:/ vi/ bicycle/ NMR/
VK-144-13C/ 10/ fid
2 Title VK-144-13C.10.fid
3 Comment VK-144-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 297.7
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
3e 7108618/ 0877
14 Number of 300
cl Scans
15 Receiver Gain 200
16 Relaxation 2.0000
Delay
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2018-12-03T16:41:00
21 Modification 2018-12-03T16:41:23
Date
22 Class
23 Spectrometer  100.65
Frequency
24 Spectral Width 24038.5
25 Lowest -1942.5
Frequency
! 26 Nudleus 13C
27 Acquired Size 32768
GugRgftral Size 65536
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Value

Parameter

E:/ vk/ bicycle/ NMR/
VK-148R-1H/ 10/ fid
VK-148-1H.10.fid

VK-148-1H

1 Data File Name

2 Title

3 Comment
4 Origin
5 Owner

6 Site

Bruker BioSpin GmbH

nmr

spect

7 Spectrometer

8 Author

CDCI3
295.0
zg30

11 Pulse Sequence
12 Experiment

13 Probe

9 Solvent
10 Temperature

1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

16

14 Number of Scans

200

15 Receiver Gain

2019-01-29T10:51:00
2019-01-29T10:51:36

1.0000
14.1000
2.7263

16 Relaxation Delay
Frequency
19 Acquisition Time

17 Pulse Width

18 Presaturation

20 Acquisition Date
21 Modification Date
22 Class

400.23

23 Spectrometer

Frequency
24 Spectral Width

12019.2

25 Lowest Frequency -3574.7

26 Mucleus

1H

32768

27 Acquired Size

131072

28 Spectral Size
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149,787
143.067

138.752

f

137.809
137.728
131.810
131.665
130.583
129.080
128.992
128.620
128.599
128.406

127.712

il|l|

126.991
126.643

~ -123.850
122.973
122.744
122.336
121.616
120.554
119.644
118.025

—101.480
77477
77160
76.843

—64.211
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Parameter

1 Data File Name

—40,251

Title
Comment

Origin

Owner

Site
Spectrometer
Author

(Y= I - N )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans

15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-148-13C/ 10/ fid
VK-148-13C.10.fid
VK-148-13C
Bruker BioSpin GmbH
nmr

spect

coci3
297.2
2gpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2018-12-14T22:28:00
2018-12-14T22:28:06

100.65

24038.5
-1943.2
13C
32768
65536
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149.684
144.707
143.337
137,552
135.141
131.910
131.692
131.229
130.178
128.936
128.834
128.624
128.410
127.716
127.195
126.924
126.564
124.038
122.898
122.654
122.269
121.470
120.569
119.937
117.901
77478

77.160

76.842
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L= B - I | s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Freguency

26 Nucleus

27 Acquired Size

28 Spectral Size

\Value
E:/ vk{ bicycle/ NMR/ 141/
VK-141R-13C/ 10/ fid
VK-141R-13C.10.fid
VK-141R-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
297.3
zgpg30
iD

5 mm PABBO BB/ 19F-1H/ D Z-

GRD Z£108618/ 0877
300

200

2.0000

9.9000

1.3631
2018-11-29T14:37:00
2018-11-29T14:37:41

100.65

24038.5
-1943.7
13C
32768
65536

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

S97



S19'TH
F68"E
866°€1
5L
994"
9LL
064"
9¥9'5
14976
SE6'5
0965
£08°9
908'9
€28'9
5¢8'9
626'9
FE6'9
9$6"9
156°91
8T
6ET'L
PLL
WL
0sTL
£5T°L
65T°L
S9TL
9T°L
LT
6LTL
09Z°L
89T°L
UTL
LBT°L
162°L
90£°L
ras
¥ZEL
et
LEEL
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6197
PT9°L
569

T0L°E
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T
€147
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61474
L
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1084
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€284
9964
986
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Value

Parameter

E:/ vk{ bicycle/ NMR/
VK-153-1H/ 10/ fid
VK-153-1H.10.fid

VK-153-1H

1 Data File Name

2 Title

3 Comment
4 QOrigin

5 Owner
6 Site

Bruker BioSpin GmbH

nmr

spect

7 Spectrometer

8 Author

cbci3

295.6

9 Solvent

10 Temperature

zg30
1D

11 Pulse Sequence
12 Experiment
13 Probe

5 mm PABBO BB/ 19F-1H/ D Z-

GRD 7108618/ 0877

16

200
1.0000
14.1000

14 Number of Scans

15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

2.7263

2018-12-21T10:25:00
2018-12-21T10:25:41

20 Acqguisition Date

21 Modification Date

22 Class

400.23

Frequency
24 Spectral Width

23 Spectrometer

12019.2
-3538.0

1H

25 Lowest Frequency

26 Nucleus

32768

27 Acqguired Size

131072

28 Spectral Size
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1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O 0N ;bW

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

3h 13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

| 26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-153-13C/ 10/ fid
VK-153-13C.10.fid
VK-153-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.5
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2018-12-26T18:37:00
2018-12-26T18:37:32

100.65

24038.5
-1943.2
13C
32768
65536
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149.816
132.038
131.029
129.663
129.539

129.227
128.956

— 144,053

142,773

_——137.876
128.550
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Parameter

1 Data File Name

Title
Comment
Origin

QOwner

Site
Spectrometer
Author

o e N A bhs WM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acqguisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-150-13C/ 10/ fid
VK-150-13C. 10.fid
VK-150-13C
Bruker BioSpin GmbH
nmr

spect

coci
295.6
zgpg30
iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2018-12-26T21:43:00
2018-12-26T21:43:25

100.65

24038.5
-1943.4
13C
32768
65536
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f1 (ppm)

S101

10




Value

Parameter

E:/ vk/ bicycle/ NMR/
VK-152-1H/ 10/ fid
VK-152-1H.10.fid

VK-152-1H

Bruker BioSpin GmbH
nmr

CDCI3

295.6

zg30

1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0877
16

1.0000

14.1000

2.7263

Name
Sequence
12 Experiment
13 Probe
Scans
15 Receiver Gain 200
16 Relaxation
Delay
17 Pulse Width
Frequency
19 Acquisition

2 Title
7 Spectrometer spect

8 Author
18 Presaturation

10 Temperature

11 Pulse
14 Number of

1 Data File
3 Comment
4 Origin

5 Owner

6 Site
9 Solvent

2018-12-21T710:21:00

Time

20 Acquisition

Date

21 Modification

2018-12-21T10:21:34

12019.2
-3547.2
1H

Frequency

Date

24 Spectral
Width

25 Lowest
Frequency

26 Nucleus

22 Class
23 Spectrometer 400.23

27 Acquired Size 32768

131072

28 Spectral Size
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E18°9
PET A
LETL
b1
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8STZ
[/AYE
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18T
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0924
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TTd
LBTL

bOE'L
905t
£t
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6EC'L
el
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65
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e
oL
68b'z
v6bL
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6bSt
pSSt
995°¢
1254
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299
891
089°¢
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e
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(6

£66°¢
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Foot
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L.

4.0

4.5

5.0
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1 (ppm)
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Parameter

1 Data File Name

Title
Comment
Origin

QOwner

Site
Spectrometer
Author

L= I - (= BN, R A FS B S

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicyclef NMR/
VK-152-13C/ 10/ fid
VK-152-13C.10.fid
VK-152-13C
Bruker BioSpin GmbH
nmr

spect

CDCi3
295.9
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877

1024
200
2.0000
9.9000

1.3631
2018-12-28T01:27:00
2018-12-28T01:27:02

100.65

24038.5
-1943.5
13C
32768
65536

T T L4 T Y T o T T T T . T Y T Y T b T T z T x T . T z T T kS T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)
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Parameter

149.620
143.421
129.278
129.096
128.953
128.532
128.197
127.880
117.947
77477

77.160

-135.308
128.593

-135.239

-132.247
- 131.808

] - 131.580

-129.909

129,534

L 127.669

-126.840
| 123.863

-137.630
-130.876
L 126.572
| 122.912
| 122.618
| 122.249
| 121.963
| 121.562
1 120.487
t119.744

[

76.842
—64.155
—40.244

#

1 Data File Name

]

Title
Comment
Origin

Owner

Site
Spectrometer
Author

= - I S e

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acguisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-156-13C/ 10/ fid
VK-156-13C. 10.fid
VK-156-13C
Bruker BioSpin GmbH
nmr

spect

CDC3
295.3
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-07T23:25:00
2019-01-07T23:25:13

100.65

24038.5
-1943.2
13C
32768
65536

200

T
190

1 I I I 1 I 1 ! I I 1 1 I T 1 1 ! I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
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—149.779

i

—40.219

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

[F=T - - B - (L I e

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-157-13C/ 10/ fid
VK-157-13C.10.fid
VK-157-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.0
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

1024
200
2.0000
9.9000

1.3631
2019-01-11T705:39:00
2019-01-11T05:39:23

100.65

24038.5
-1943.6
13C
32768
65536

T T T T
150 140 130 120

T T T T T
110 100 90 80 70
f1 (ppm)
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—149.909
—143.212

B3’
130.747
130.696
129.456
129.206

128.713
128.594

127.745
127.200
126.647
123.980
122.833
122.390
122.369
121.913
120.677
118.710
117.878

;

77.477
{77.160
76.843

—64.339

—40.849

—37.831

Parameter

1 Data File Name

Title
Comment
QOrigin

Owner

Site
Spectrometer
Author

[T - s =2 TV, B S Y R N )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-158-13C/ 10/ fid
VK-158-13C. 10.fid
VK-158-13C
Bruker BioSpin GmbH
nmr

spect

coci
296.7
zgpg30
iD

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-11T00:42:00
2019-01-11T00:42:46

100.65

24038.5
-1944.2
13C
32768
65536

T
150

T T T T T Y T
140 130 120 110 100 90
f1 (ppm)

T
80

70
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Parameter \Value
L R i e A e e R B R R Rl 1 Data FileName  //172.16.33.138/ nmv/
HH OB ORRANNROTTMNMANNNNA A A A A A A A~ " O00O000VRDOO D NMR/ NMR/ MAR19/ TP/
OONMNMNNMNNNNNNNNNNNNNNNMNNNNNNNNNNNNWYW O WO OO WnWm
B e e D319 Sl s omeey
VK-136R-1H/ 10/ fid
2 Title VK-136R-1H.10.fid
3 Comment VK-136R-1H
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDci3
10 Temperature 295.7
11 Pulse Sequence  zg30
12 Experiment iD
13 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877
14 Number of Scans 16
it m " 15 Receiver Gain 200
A MM 16 Relaxation Delay 1.0000
17 Pulse Width 14.1000
18 Presaturation
Frequen
I B~ sl T 2 auency
2 228 ELIGR 0 2R =] =] 19 Acquisition Time ~ 2.7263
PO L R T - . S - . Y. 20 Acquisition Date ~ 2019-03-01T10:19:00
82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 2 Mottt Ceie AMPISOITIEDEZD
f1 (ppm) 22 Class
23 Spectrometer 400.23
Frequency
| 24 Spectral Width 12019.2
25 Lowest Frequency -3547.2
26 Nucleus 1H
" M . LAM_;L 27 Acquired Size 32768
M i_ﬁ - 1 28 Spectral Size 131072
L b, oy B
88855 n8s 38§ g3 2
C-HO-N-NNOO - o — - (<))
T = T b T ' T . T ¥ T ' T 4 T . T . T " T ’ T . T
12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
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FCORRIBRASZRLBEBLEMRRS T SRBY g g 0z Paraneter Value

MomMNANGGOONNOOUmMANNNGS O oN o = < 0

NETOaaNNNNNNNNNNNNN S S SERe 3 g & 1 DataFieName  E:/ vk bicyclel NMR/ 136/

et (——— ~ [ [ VK-136R-13C/ 10/ fid
2 Title VK-136R-13C.10.fid
3 Comment VK-136R-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
74 | 9 Solvent cbci3
10 Temperature 296.4
11 Pulse Sequence  zgpg30
12 Experiment iD
13 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877
14 Number of Scans 800
15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time  1.3631
20 Acquisition Date  2019-03-01T723:11:00
21 Modification Date 2019-03-01T23:11:05
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1942.7
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
Lo i ll_ ‘ h ] " ' ' '
ok, 1‘ ILJ | I u. ? ’ J J VIR o | ]
T T T T H T . T T ¥ T x T E T ¥ T T ¥ T - T T 4 T L T 1 T Y T T -
200 1S0 180 170 160 150 140 130 120 11'91 ( 10? 90 80 70 60 50 40 30 20 10
ppm
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—154.170
—149.699

—143.557

_-137.4%0

132.188
131.953
129.626
128.825
128.584
128.507
128.260
128.169
L 127.852
- 127.669
|- 126.840
-123.859
117.585
77478
77.160
76,843

| 122.586
1 118.078

}

L 126.714
| 122.565
| 122.337
| 120.839
1 120.575

—135.934

<
;

™68.100

Parameter

Data File Name

—61.576
234

Title
Comment
Origin

Owner

Site
Spectrometer
Author

W N O s W

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Freguency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-160-13C/ 10/ fid
VK-160-13C.10.fid
VK-160-13C
Bruker BioSpin GmbH
nmr

spect

CcDCI3
296.9
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

1024
200
2.0000
9.9000

1.3631
2019-01-18T07:05:00
2019-01-18T07:05:58

100.65

24038.5
-1942.9
13C
32768
65536

T
200

T
190

T
180

T
170

T
160

150

140 130 120 110 100 920 80 70

f1 (ppm)
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Value

Parameter

E:/ vk bicycle/ NMR/
VK-189-1H/ 10/ fid

VK-189-1H.10.fid
VK-189-1H

1 Data File Name

2 Title

3 Comment

Bruker BioSpin GmbH

nmr

4 Origin
5 Owner
6 Site

spect

7 Spectrometer

8 Author

cDciB
296.0
zg30
1D

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment
13 Probe

5 mm PABBO BB/ 19F-1H/ D

Z-GRD 2108618/ 0877

16

200

14 Number of Scans

15 Receiver Gain

1.0000

16 Relaxation Delay
17 Pulse Width

14.1000

18 Presaturation

Frequency
19 Acquisition Time

2.7263

2019-03-04T09:23:00

20 Acqguisition Date

2019-03-04T09:23:16

21 Modification Date

22 Class

400.23

Frequency
24 Spectral Width

23 Spectrometer

12019.2

-3547.2
1H

25 Lowest Frequency

26 Nucleus

32768
131072

27 Acquired Size
28 Spectral Size

6¥6'E
£96'€
bL6"E
BB6'E
066"€
S6L't
608"t
028"t
PEB" P
98575
219'5
ST8'G
T+8'5
£65'9
21994
619°9
8€9°9
87174

P14
LeTL
0STL
99T
10T

122t
o
09zL
o1
61
€65
£t
THEY
vSEL
LGE°L
6%
T8¢
665°C
OV
6L
Tebe
8t
8abL
86b'c
205t
505t
o157}
st
959
659
0£9°¢
€091
949 ]
689
€69
6022
e
T08°¢
128
zet]
vESL ]
8va
258

#58°¢
pz0'8-

f1 (ppm)

Lk,

'y

ET1

Foart

=111
80T

f1 (ppm)

11 10

12
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-151.496
F151.367
L 151.282
149,024
148,893
148,803
148 676

|-151.156
-149.776

-142.979
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1 (ppm)

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O N v s WM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acguired Size
28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-189R-13C/ 10/ fid
VK-189R-13C.10.fid
VK-189R-13C
Bruker BioSpin GmbH
nnr

spect

CcDCI3
298.8
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1024
200
2.0000
9.9000

1.3631
2019-03-06T02:07:00
2019-03-06T02:07:49

100.65

24038.5
-1943.4

13C
32768
65536

T T T T T i T r T L T 4 T ¥ T T T ¥ T . T
160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)
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BRES
ﬁ ﬁ E§ Parameter Value
NV 1 Data File Name E:f v!q’ bicycle/ NMR/ VK-189-19F/
10/ fid
2 Title VIK-189-19F.10.fid
3 Comment VK-189-19F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 296.3
11 Pulse Sequence zgfhiggn.2
12 Experiment iD
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD
7108618/ 0877
14 Number of Scans 16
15 Receiver Gain 200
16 Relaxation Delay 1.0000
17 Pulse Width 11.9000
18 Presaturation Frequency
19 Acquisition Time 0.7340
20 Acquisition Date 2019-03-04T09:25:00
21 Modification Date 2019-03-04T09:25:42
22 Class
23 Spectrometer Frequency 376.55
24 Spectral Width 89285.7
25 Lowest Frequency -82302.1
26 Nucleus 19F
27 Acquired Size 65536
28 Spectral Size 131072

T L] T T T T T X T X T ¥ T ¥ T J T 1 T L T L T L] T ¥ T T T T T ¥
-100 -105 -110 -115  -120 -125 -130 -135 -140 _145f (—150) -155 -160 -165 -170 -175 -180 -185 -190  -195
1 (ppm
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7.501
7.486
7.466
7.366
7.364
7.352
7.350

7.346
7.344
7.335
7.332
7.260

7.202

7.200
7.182
7.180
7.158
7143
7139
7137
6.323
-5.853
-5.849
-5.828
-5.824
-5.663
-5.637
-4.649
-4.624
+3.997
13.967
L3.779

OMe

Parameter
Data File Name
Title
Comment
Origin
Owner
Site
Spectrometer
Author
Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

O 0N s W N e

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value
VK-161R-1H/ 10/ fid
VK-161R-1H.10.fid
VK-161R-1H
Bruker BioSpin GmbH
nmr

spect

CDCI3
298.2
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-05-02T10:13:00
2019-05-02T10:13:25

400.23

12019.2
-3547.4

1H
32768
131072
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149.678
149.047
148.775
143.046
137.985
137.598
133.733
132.007
129.531
128.846
127.126
127.079
126.861
124.736
123.920
123.297
123.014
122.634
122.278
120.520
119.901
119.657
117.987

|
|

111.976
109.623

77.477
77.160
76,842
—64.109
56,253
55,997

<

—39.952

OMe

OMe

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(=B - T | N s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Freguency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/ SB-
VK-161-13C/ 10/ fid
SB-VK-161-13C.10.fid
SB-VK-161-13C
Bruker BioSpin GmbH
nmr

spect

cDci3
295.6
zgpg30
D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-22T22:50:00
2019-01-22T22:50:12

100.65

24038.5
-1945.0
13C
32768
65536

| R PR | T T (PR
110 100 90 80 70 60 50
f1 (ppm)
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R P EEEEE R R R R E R R GRENBEEEEY 2
A MRS NN AL SO b L L T Parameter Value
1 Data File Name E:/ vk/ bicycle/ NMR/
VK-173-1H/ 10/ fid
2 Title VK-173-1H.10.fid
T N =AM T OO ANOANN_RBINNSNTAENRUNDNOSO S DO ["s]} TN~ O
N2EER8ENAdC33C Y EINNGEaCRRERERRTRIARGES ERFINNETI i
PRI S P P P P P P P P P P P P P P P P T I P P P 05 05 W8 A6 W0 A6 45 W5 Wi i i i g e
Sy e ————————— - 4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3

10 Temperature  295.3
11 Pulse Sequence zg30
12 Experiment iD

13 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0877
14 Number of 16
Scans

15 Receiver Gain 200
1l i 16 Relaxation 1.0000

i
17 Pulse Width 14.1000
18 Presaturation
M L i s b s Frequency
EESRSHSEA g 8 S a
s g PN PN PN P = - — <] o 19 Acquisition Time 2.7263
J T b T y T ’ T s T 2 T . T L T . T ' T T = %
8.0 75 70 65 0 5.0 45 40 35 20 Acquisition 2019-02-11T09:56:00
f1 (ppm) Date
21 Modification 2019-02-11T09:56:18
Date
22 Class
23 Spectrometer  400.23
Frequency
24 Spectral Width  12019.2
25 Lowest -3572.4
I Frequency
i 26 Nucleus 1H
27 Acquired Size 32768
i | 28 Spectral Size 131072
IR R Wy vy
oO@MMNONT NGO W o o w w
HO=TANMNMNOO Lo o o L]
: T v T T T : T i T g T y T T T : T " T i T L T :
12 g | 10 9 8 7 6 5 4 3 2 i

f1 (pom)

S119



152.594
149.188

i

137.934
135.412
135.002
133.732
131.713
131.349

129.616

128.630
128.583

128.362

127.700
127.186
126.827
126.622
126.567

126.382

122.216

121.724
121.105
120.706
120.630

117.946

—111.209

77478
77.160
76.843

L
N
—64.136

—56.495

—40.224

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L= - -] L= B

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-173-13C/ 10/ fid
VK-173-13C. 10.fid
ViK-173-13C
Bruker BioSpin GmbH
nmr

spect

coci
294.8
zgpg30
iD

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-02-11T19:55:00
2019-02-11T19:55:23

100.65

24038.5
-1944.5
13C
32768
65536

T
200

T
190

180

170

T
160

T
150

T
140

130

120

110 100 90 80 70 60
f1 (ppm)
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Lol e e

—1.594

098-] ===

0.98-T ‘::5

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

v ooN O s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date

23 Spectrometer
Frequency

24 Spectral Width
25 Lowest Frequency

27 Acquired Size
28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-187-1H/ 10/ fid
VK-187-1H.10.fid
VK-187-1H
Bruker BioSpin GmbH
nmr

spect

CcDCi3
295.6
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

4.0894
2019-02-28T18:07:00
2019-02-28T18:07:21

400.23

8012.8
-1557.7
1H
32768
65536

L Rl B g1 R W 22 Class
- - M ™ @ ™ o @
acmo o~ o o~ S @
— =T ~ M = — — (=]
T T T T T T T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)
26 Nucleus
I
2 2
=] =1
T T T T T T T T
12 11 10 9 5 4 3 0
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f1 (ppm)

77478
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KE
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Parameter

1 Data File Name

—40.315

Title
Comment
Origin
Owner
Site

Spectrometer
Author

(=T« I - R I T

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Freguency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-187-13C/ 10/ fid
VK-187-13C.10.fid
VK-187-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.7
zgpg30
iD

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-02-28T18:04:00
2019-02-28T18:04:43

100.65

24038.5
-1942.5

13C
32768
65536

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 a0 80
f1 (ppm)

70 60 50
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2888
2T Parameter Value
EF
~§4 1 Data File Name E:/ vk/ bicycle/ NMR/
VK-187-19F/ 10/ fid
2 Title VK-187-19F. 10.fid
3 Comment VK-187-19F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8§ Author
9 Solvent cDCi3
10 Temperature 295.9
11 Pulse Sequence zgfhiggn.2
12 Experiment 1D
13 Probe S mm PABBO BB/ 19F-1H/ D 2-
GRD 7108618/ 0877
14 Number of Scans 16
15 Receiver Gain 200
16 Relaxation Delay 1.0000
17 Pulse Width 11.9000
18 Presaturation
Frequency
19 Acquisition Time 0.7340
20 Acquisition Date 2019-03-04T11:09:00
21 Modification Date 2019-03-04T11:09:35
22 Class
" 23 Spectrometer 376.55
| Frequency
24 Spectral Width 89285.7
25 Lowest Frequency -82302.1
26 Nudleus 19F
27 Acquired Size 65536
28 Spectral Size 131072
T T T+ 1 T T T L — 1 Lo | T T T T T T L T T T : T
-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160
1 (ppm)
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—64.526

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(Y= I - T e U S

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

Value
E:/ vk/ bicycle/ NMR/
VK-159-13C/ 10/ fid
VK-159-13C.10.fid
VK-159-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
295.5
zgpg30
iD

5 mm PABBO BB/ 19F-1H/ D

Z-GRD 7108618/ 0877
1000

200

2.0000

9.9000

1.3631
2019-01-16T22:25:00
2019-01-16T22:25:24
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? BrIARRRA888RNNSAANNANASES RN
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|
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150 140 130 120 110 100 90 80 70

f1 (ppm)
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23 Spectrometer 100.65
Frequency

24 Spectral Width 24038.5
25 Lowest Frequency -1944.8
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536

T
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—163.430
—160.972

—149.830

144.690
144.563

138.152

4
£

137.815
137.700

~~133.877

1

131.811
130.373

129.614
129.304

128.738

128.612
127.758
127.228
127.123
126.871
126.840
126.650
123.733
122.974
122.381
121.661
120.560
118.004
109.984
109.729
107.587
107.319
77477

77.160

76,843
64.752
—39.846

Parameter

1 Data File Name

Title
Comment
Origin

QOwner

Site
Spectrometer
Author

o e~ Qs wN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value
E:/ vk{ bicycle/ NMR/
VK-164-13C/ 10/ fid
VK-164-13C.10.fid
VK-164-13C
Bruker BioSpin GmbH
nnr

spect

coci3
296.4
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-24T19:44:00
2019-01-24T19:44:25

100.65

24038.5
-1942.7

13C
32768
65536

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

1 1 I
120 110 100 90 80 70 60 50 40 30
f1 (ppm)
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-110.857

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

v oo N O s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-164-19F/ 10/ fid
VK-164-19F. 10. fid
VK-164-19F
Bruker BioSpin GmbH
nmr

spect

CcDCI3
295.0
zgfhiggn.2
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877

16

200
1.0000
11.9000

0.7340
2019-01-24T10:06:00
2019-01-24T10:06:04

376.55

89285.7
-82302.1
19F
65536
131072

T

T T T

-10 -20 -30 -40 -50 -60 -70 -80 -90 f—l(OO )—]10 -120  -130 -140 -150 -160 -170 -180 -190
1 (ppm
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NOUOoOOMUVUMOTOANTINOUNRNXEMMOAOMM®
BRACLBNCNBIRLRSIKINBINERS R3Y € 3 2
FHPOINM IOV B ONNGS SN OSN T390 o @ i Pardmeter Malue
TIAODTOONYONNNNNNNYNNNYNSYSE RRR & a ~N ‘ ,
|_|_|_r_|_\_|__|_-‘|_ \‘4 fm,_;'j_J ST Tl - ‘ | | 1 Data File Name E:fvlg’_bscycie,.’NMRf
e VK-166-13C/ 10/ fid
2 Title VK-166-13C. 10.fid
3 Comment VK-166-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 295.6
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-
GRD 2108618/ 0877
14 Number of Scans 1000
15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time 1.3631
20 Acquisition Date 2019-01-28T21:49:00
21 Modification Date 2019-01-28T721:49:28
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1943.2
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
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Read e R e NN T e o ~ oo @ ©
SOSN8 ERAERTR2GHRIFIBITIANEARN Kgg R R 0 Parameter \alue
CoTONMaI—S NN OOmmacn SN TR Y ! &
Ry OO N N NN SS ~RkE I R & 1 DataFileName  E:/ vk/ bicycie/ NMR/
T e ——————— | - (. VK-171R-13C/ 10/ fid
2 Title VK-171R-13C.10.fid
3 Comment VK-171R-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
( ) 8§ Author
9 Solvent CDCI3
10 Temperature 297.7
11 Pulse Sequence  zgpg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877
14 Number of Scans 1000
15 Receiver Gain 200

16 Relaxation Delay 2.0000
17 Pulse Width 9.9000

18 Presaturation
Frequency

19 Acquisition Time  1.3631
20 Acquisition Date  2019-03-12T03:29:00
21 Modification Date  2019-03-12T03:29:14
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width 24038.5
25 Lowest Frequency -1942.5

26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
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140.720
138.403
136.610
133.868
133.191
133.175
131.923
131.515
131.507
130.268
129.510
128.690
120.412
117.722
117.662
77477
+-77.160
L76.842

Parameter

132.261
| 120.450

L 128.491
| 128.263
| 128.112
L 127.739
L 127.437
L 127.313
| 127.224
| 125.657
| 125,061
| 122,502
| 122.031

\Lm.m

ey

—149.306
L
L
L

/
i

Data File Name

Title
Comment

136.610
133.868
133.191
133.175
132,261
131.923
131.515
131.507
130.268
129.510
128.690
128.491
128.263
128.112
127.739
127.437
127.313
127.224
125.657
125.061
122.502
122.031
120.500
120.450
120.412
117722
117.662

QOrigin
Owner
Site

&
g
|

—138.403

|
}
§

Spectrometer
Author

O N oo s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

-\ 14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
/ /\N 17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acguisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

\alue
E:/ vk/ bicyclef NMR/ SB-
VK-165-13C/ 10/ fid
SB-VK-165-13C. 10.fid
SB-VK-165-13C
Bruker BioSpin GmbH
nnr

spect

CcDCi3
296.2
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-28T20:48:00
2019-01-28T20:48:25

100.65

24038.5
-1942.5

13C
32768
65536
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SO,Ph

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o o~ ;s wWwN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Mucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-165-19F/ 10/ fid
VK-165-19F.10.fid
VK-165-19F
Bruker BioSpin GmbH
nmr

spect

CcDCI3
296.1
zgfhiggn. 2
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD 2108618/ 0877

16

200
1.0000
11.9000

0.7340
2019-01-28T10:20:00
2019-01-28T10:20:07

376.55

89285.7
-82302.1
19F
65536
131072
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B 82 8RN ERRRe8YeNBEE 8T REY
SREREZRANMBENSEEETAERARABN £E8%
SESRRARARRASNNSNNNUINNRERS ERg CR Wl
Vs i —— — S~ 1 DataFie Name  E:/ vk/ bicycle/ NMR/
VK-201B-13C/ 10/ fid
2 Title VK-201B-13C.10.fid
3 Comment VK-201B-13C
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
/ \N 7 Spectrometer spect
N~ 8 Author
OO 9 Solvent CDCI3
O 10 Temperature 298.6
O,N 'T‘H 11 Pulse Sequence  zgpg30
3ap SOPh 12 Experiment 1D
13 Probe S mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877
14 Number of Scans 1000
15 Receiver Gain 200
16 Relaxation Delay 2.0000
17 Pulse Width 9.9000
18 Presaturation
Frequency
19 Acquisition Time  1.3631
20 Acquisition Date  2019-05-07T21:46:00
21 Modification Date 2019-05-07T21:46:20
22 Class
23 Spectrometer 100.65
Frequency
24 Spectral Width ~ 24038.5
25 Lowest -1941.7
Frequency
26 Nucleus 13C
27 Acquired Size 32768
| 28 Spectral Size 65536
|
a 1ol ||\|'|I |
| 1 —_— s
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(V=T - T T I O T )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nudeus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-169-13C/ 10/ fid
VK-169-13C.10.fid
VK-169-13C
Bruker BioSpin GmbH
nmr

spect

coci3
301.0
2gpg30
1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
2108618/ 0877

1000

200
2.0000

9.9000

1.3631
2019-02-04T20:06:00
2019-02-04T20:06:59

100.65

24038.5
-1941.5

13C
32768
65536
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77478
77.160
76.843

—64.055
—40.115

Parameter

1 Data File Name

Title
Comment
Qrigin

Owner

Site
Spectrometer
Author

oo N O B W N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/ SB-
VK-162-13C/ 10/ fid
SB-VK-162-13C.10.fid
SB-VK-162-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.1
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-01-24T21:46:00
2019-01-24T21:46:56

100.65

24038.5
-1942.7
13C
32768
65536
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—-118.898

Parameter

1 Data File Name

\Value

E:/ vk/ bicycle/ NMR/
VK-162-19F/ 10/ fid

2 Title VK-162-19F.10.fid
3 Comment ViK-162-19F
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 295.1
11 Pulse Sequence zgfhiggn.2
12 Experiment D
13 Probe 5 mm PABBO BB/ 19F-1H/ D
Z-GRD 2108618/ 0877
14 Number of Scans 16
15 Receiver Gain 200
16 Relaxation Delay 1.0000
17 Pulse Width 11.9000
18 Presaturation
Frequency
19 Acquisition Time  0.7340

20 Acquisition Date
21 Modification Date
22 Class

2019-01-22T10:30:00
2019-01-22T10:30:56

23 Spectrometer 376.55
Frequency

24 Spectral Width 89285.7

25 Lowest Frequency -82302.1

26 Nucleus 19F

27 Acquired Size 65536

28 Spectral Size 131072

T T T T T T T T T T T T T
-70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190
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\Value

Parameter

E:/ vk{ bicycle/ NMR/
VK-163R-1H/ 10/ fid
VK-163R-1H.10.fid
VK-163R-1H

1 Data File Name
3 Comment

4 Origin

5 Owner

6 Site

2 Title

Bruker BioSpin GmbH

nmr

spect

7 Spectrometer

8 Author

CcDCI3
297.6
zg30
1D

9 Solvent

10 Temperature

11 Pulse Sequence

12 Experiment
13 Probe

5 mm PABBO BB/ 19F-1H/ D Z-

GRD 2108618/ 0877

16

14 Number of Scans

1.0000

200

16 Relaxation Delay

15 Receiver Gain
17 Pulse Width

14.1000

18 Presaturation

Frequency
19 Acquisition Time

2.7263

2019-04-22T13:03:00
2019-04-22T13:03:10

20 Acqguisition Date

21 Modification Date

22 Class

400.23

23 Spectrometer
Frequency
24 Spectral Width

12019.2

-3547.3
1H

25 Lowest Frequency

26 Nucleus

32768

27 Acquired Size

131072

28 Spectral Size

S£9'G
00451
P65
896'S1
20891
81891
12891
8/8'91
#8879
6101
S20°LT
0L
8r0°L1
SST'LA
8ST°LT
€97,
SLTL
8LTL
09¢’L
Tecs
YoT'L
SPEL
LrEL
85+,
ELVL
LivL
6LvL
L6¥L
88677
9L
9L
P99°L
899°L
89,
S89°L
889°L
96L°L
66L°L
L18°L
618,
€S8,

mmm.hv.
196°'L-F
Em..h\

Feot

o1

Foot

70 68 66 64 62 60 58 56 54 52 50 48 46 44 4.2

7.2

80 78 76 74

f1 (ppm)

|

-

=0T'E
Bt
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EH0'T
00T
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WTS
le.ﬂ

82°C
mmm.w
rBEE
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20T
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f1 (ppm)
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155.674
146.658
143.233
138.062
137.696

133.714

g

131.745
131.635
131.022
129.522

129.015

128.849
128.599
128.470
127.639
127.169

126.577
122.837
122.809
122.339
122.124
121.662
119.708
119.340

77.478
\.76.843

/

—96.325

—64.019

—55.495

M~
[1=]
—
=]
F
I

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

O 0N s WwN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicyclef NMR/
VK-163-13C/ 10/ fid
VK-163-13C.10.fid
VK-163-13C
Bruker BioSpin GmbH
nnr

spect

CDCI3
296.5

zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-

GRD Z108618/ 0877
2000

200

2.0000

9.9000

1.3631
2019-02-23T04:58:00
2019-02-23T04:58:10

100.65

24038.5
-1942.4
13C
32768
65536

200

190

180

170

160

150

140

130

120

110 100
f1 (ppm)

90 80 70

S144




8191+
SL0°E
PBO°E
S62°S
2EE'ST
15°S1
§/5°
0TL'S
LbL'ST
€L6'S
886's|
£66'S
210'91
€1€°91

BEE™9
1069

069

6169

€769
09691
79691
64691
18691
£80°41
S80°47

Value

Parameter

E:/ vk/ bicycle/ NMR/
VK-183R-1H/ 10/ fid

VK-183R-1H.10.fid
VK-183R-1H

1 Data File Name

Bruker BioSpin GmbH

nnr

3 Comment
4 Origin

5 Owner

6 Site

2 Title

spect

7 Spectrometer

8 Author

CDCI3

297.5

9 Solvent

10 Temperature

zg30
1

11 Pulse Sequence
12 Experiment

13 Probe

D

5 mm PABBO BB/ 19F-1H/

D

Z-GRD 2108618/ 0877

16
200

14 Number of Scans
15 Receiver Gain

1.0000
14.1000

16 Relaxation Delay
17 Pulse Width

18 Presaturation

27763

Frequency
19 Acauisition Time

66072
2012
$0T'L
9012
0T
€21
81
0612
2612
807,
957,
0972
9972
9T
S87
v6TL
L6TL
TOEL
90€Z
0zEsL
€26
ST
8IbL
£EL ]
105°21
052
6157
zes
5752
625
z€st ]
€557
6591
2997
189
897 |
18421
€541
1L
bt
1687

916°L-

090°¢
SL0'€E
¥80°E
660'E

wcﬁ.ﬁ

Foot

o1
Feo1

Rigy
ot
w_”\wo.m
Fert
Fsre
Feot
Fecot

5ot

58 56 54 52 50 32 31 30 29
f1 (ppm)

6.0

-

78 76 74 72 70 68 66 64 6.2
f1 (ppm)

8.0

EorT

Hrmc.._.
BT
=0T

Mmaé

FO'T

0T
T
0T
Egog
Mmﬁm
M/.nc.ﬂ

ek

45 40 35 30 25 20 15 1.0 05 00

5.0

115 110 105 100 95 90 85 80 75 70 65 60 55
f1 (ppm)

12.0

S145



138.022
135.273
133.329
131,723
131.566
129.171
128.876
128.763
128.466
128.139
126.923
126.754
126.218
122.203
122.019
121.874
121.660
120.600
120.146
117.722
77.478

it
76,842

—148.868
142.550

/
E
f
N

—64.038

—55.464

—40.780

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o oo ;A WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-183-13C/ 10/ fid
VK-183-13C. 10.fid
VK-183-13C
Bruker BioSpin GmbH
nmr

spect

CDCi3
295.8
zgpg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877

1024
200
2.0000
9.9000

1.3631
2019-02-22T01:59:00
2019-02-22701:59:08

100.65

24038.5
-1942.2
13C
32768
65536

T T 4 T 4 T T T . T el T . T b T T T 4 T L T T
200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

S146
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L

—64.249
—51.330

—40.991

— 19,206

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(Y= - T T I S )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nudeus
27 Acquired Size
28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-214-13C/ 10/ fid
VK-214-13C.10.fid
VK-214-13C
Bruker BioSpin GmbH
nnr

spect

coci3
300.9
2gpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

1000
200
2.0000
9.5000

1.3631
2019-06-18T08:22:00
2019-06-18T08:22:40

100.65

24038.5
-1941.2

13C
32768
65536

T
200

190

T

T
180

T

T
170

T

T
160

150

T T

T T T

140 130 120

110

T T

100
f1 (ppm)
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b4 T T

80 70
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149.026
143.830

138.045

134.397
133.577
133.527
133.173
131.697
131,065
129,317
129.044
128.985
128.708
128.603
127.472
126.893
126,860
126.362
122.357
122.225
122.036
121,365
120.361
120,181
117.782
77.477
77.160
76.842

—64.555

— 54,851

|

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o N (=TT, I SV S )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

Value
E:/ vk/ bicycle/ NMR/
VK-217-13C/ 10/ fid
VK-217-13C. 10.fid
VK-217-13C
Bruker BioSpin GmbH
nmr

spect

cbci3
301.3
zgpg30
D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 72108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-06-21T15:18:00
2019-06-21T15:18:03

23 Spectrometer 100.65
Frequency
24 Spectral Width ~ 24038.5
25 Lowest -1941.0
Frequency
26 Nucleus 13C
27 Acquired Size 32768
28 Spectral Size 65536
| | | |
L I
bdondd _ . 4
T R T R T R T T T L R L - T T N O T . O T T T T T TR
200 190 180 170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10
f1 (ppm)
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139.226

138.252
133.352

130.255
128.726
127.571
127.549
127.272
126.760

126.717
121.667

130.101
129.227
118.120
117.677

—151.049
143.905
134.252

/
J
-‘i
L7
\—?6.842
—64.221
—40.235

Parameter
1 Data File Name
2 Title

3 Comment

4 Origin

5 Owner

6 Site

7 Spectrometer
& Author

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acguisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nudleus

27 Acquired Size

28 Spectral Size

\alue
VK-205R-13C/ 10/ fid
VK-205R-13C. 10.fid
VK-205R-13C
Bruker BioSpin GmbH
nme

spect

cociB
299.9
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

150
200
2.0000
9.9000

1.3631
2019-05-20T18:20:00
2019-05-20T18:20:49

100.65

24038.5
-1945.4

13C
32768
65536

200

190

180

T ¥ T T v T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(=T - [= Y B S PR N

Solvent
10 Temperature
11 Pulse Sequence

Value
E:/ vk/ bicycle/ NMR/
VK-190-1H/ 10/ fid
VK-190-1H.10.fid
VK-190-1H
Bruker BioSpin GmbH
nmr

spect

CcDCI3
295.5
zg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-

GRD Z108618/ 0877
16

200

1.0000

14.1000

4.0894
2019-03-08T09:50:00
2019-03-08T09:50:41

400.23

8012.8
-1544.1
1H
32768
65536

6
f1 (ppm)

S153

T T =T T T T ™ T T T T T T T T T T T 12 ExpEnrrEnt
58 756 754 752 750 748 746 744 742 740 738 736 734 732 730 728 726 724 722 720
f1 (ppm 13 Probe
14 Number of Scans
15 Receiver Gain
SEiB33A0H ¥ A ABRE SSABIT %3 ;
&6 og 0@ | g oo NN Sogo G G 60 D DX w1 16 Relaxation Delay
L= e e O O Lol el e} WO WO OO WwwLwmwmw;mw;m wnwn )
\ =" |l SN \N g e\ I 17 Pulse Width
18 Presaturation
Frequency
19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class
I i N | I |1 23 Spectrometer
hoA | ol W | | Frequency
24 Spectral Width
o L — L — 25 Lowest Frequency
g 3 =] =) e 26 Nucleus
T T =T T T T =T T T i T T T 27 Acquired Size
6.8 6.7 6.6 6.5 6.4 4 (p%%) 6.1 6.0 5.9 5.8 5.7 5.6 28 Spectral Size
|
|
I I §
bl S B L SN
SRERAS 28 RESS
s Bals BBl ~N — o
T I T T I I 1 1
10 9 8 5 4 3 2




149,673
-145.073
i 139.494
136,754
L 136.529
134,243
134,113
133,841
132,826
| 132.714
131.141
131.075
130.384
129.716
129.337

128.718
128.583
128.518
128.498
128.395
128.085
127.950
127.606
127.515
126.900
126.850
126.176
125.777
123.578
121.766
120.875
120.545
116.673
116.658
114.992
77477
77.160
76.842
—65.871
43,512

x
i

Parameter

1 Data File Name

Title
Comment
QOrigin

Qwner

Site
Spectrometer
Author

o e~ [ B, B S VY B N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value
E:/ vkf bicycle/ NMR/
VK-190-13C/ 10/ fid
VK-190-13C. 10.fid
VK-190-13C
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.7
zgpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

2000
200
2.0000
9.9000

1.3631
2019-03-09T00:32:00
2019-03-09T00:32:31

100.65

24038.5
-1943.7

13C
32768
65536

T T
140 130 120 110 100 90 80 70 60 50 40
1 (ppm)
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140.263
138.860
135.517
133.448
133.186
132.942
129.739
129.655
129.553
129.306
129.086

128.752

| 128.204
120.467

L117.698
77.479
77.160
76.843

-128.005
|- 127.070

L 127.275
| 127.253
L 126.727
| 126.302
| 125.080
| 123.881
| 122.078
1 121.842

—148.985
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%
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Parameter

1 Data File Name

Title
Comment
Qrigin

Owner

Site
Spectrometer
Author

(=T - - I | N s WKN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ bicycle/ NMR/
VK-196R-13C/ 10/ fid
VK-196R-13C. 10.fid
VK-196R-13C
Bruker BioSpin GmbH
nmr

spect

cDCi3
299.1
2gpg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD 2108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-03-23T08:49:00
2019-03-23T08:49:27

100.65

24038.5
-1941.5
13C
32768
65536

110 100 90 80 70 60 50 40

f1 (ppm)
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142.897
137.613
134.644
134.225
133.846
128.265

128.145

134.118
127.868
127.362
127.068
127.028

| 126.687

L 126.570

L 126.251

| 125.889

| 125.829

| 125,142

| 124.892

| 124.399

| 122.827

| 122.395

| 120.884

1 120.530

1119.020

L118.301

. 77.478

- 77.160

L76.843

—149.767

%
§
|

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Authar

W N U B WwN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Modification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Mucleus

27 Acquired Size

28 Spectral Size

Value
E:/ v/ bicycle/ NMR/
VK-200-13C/ 10/ fid
VK-200-13C. 10.fid
VK-200-13C
Bruker BioSpin GmbH
nmr

spect

CcDCI3

298.6

zgpg30

1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD Z108618/ 0877
1000

200

2.0000

9.9000

1.3631
2019-03-27T20:45:00
2019-03-27T20:45:11

100.65

24038.5
-1942.7
13C
32768
65536

T T T T T v T T T T

150 140 130 120 110 100 90 80 70 60

f1 (ppm)
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i “‘%“W Parameter Value
1 Data File Name / VK-200A-1H/ 10/ fid
2 Title VK-200A-1H. 10.fid
3 Comment VK-200A-1H
4 Origin Bruker BioSpin GmbH
(=] M~ oo [Tl [3a] ™0 m =My [T} o wn M~ oo oM [Telw'] = 0w om0 =3 g p
3 AncSes RGBS BIIERRERERT? UG ARRERAREYHERLARYE8S|; |
o BHBHONNANRNNNNNNNNNNNRN NRENNNRNRNENRN RN NN NN NN NN SR Ll LiLE
| T N\ erei— 6 Site
7 Spectrometer spect
8 Author
9 Solvent cDbCi3
10 Temperature 298.4
11 Pulse Sequence zg30
12 Experiment 1D
13 Probe 5 mm PABBO BB/ 19F-1H/ D Z-
7\ GRD 2108618/ 0877
N 14 Number of Scans 16
15 Receiver Gain 200
Q 16 Relaxation Delay ~ 1.0000
N 17 Pulse Width 14.1000
9 H 18 Presaturation
a Frequency
19 Acquisition Time 2.3243
; 20 Acquisition Date 2019-04-18T09:31:00
! 21 Medification Date 2019-04-18T09:31:13
| 1 A_dﬁuﬂ ¥ TR 1Y AT 22 Class
A
23 Spectrometer 400.23
s it oo Al Frequency
8 8 2 &8 %2 RRARLE 245 ;
- ' P AN SN pectral Width 14097.7
T T T T T T T T T T T T T T T T T T T T T 25 Lowest Frequenq( -4628.6
102 100 98 96 94 92 90 883 86 B84 l‘sl-z(ppmjs 0 7.8 76 74 72 70 6.8 6.6 6.4 6.2 26 Nucleus 1H
27 Acquired Size 32768
28 Spectral Size 131072
|
|
1
A A 00, S, D=
f L
8 GARARRaRRY
— e AN AN OMNN
T . T T . T T T T : T N T T T y T T T N T 1 T . T : T \ T X T
14 13 12 11 10 9 8 [ 4 3 b 1 0 -1 -2
f1 (ppm)
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Parameter
Data File Name
Title
Comment

120.715
|- 119.570
-118.317
| 118.027
| 116.057
L112.179
77477
77160
76.842

Qrigin
Owner
Site
Spectrometer
Author
Solvent
10 Temperature
11 Pulse Sequence
/ \N 12 Experiment

N 13 Probe
O OQ 14 Number of Scans

15 Receiver Gain

9a 16 Relaxation Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Freguency
26 Nucleus

27 Acquired Size

28 Spectral Size

O 0N O bs W N

Value
VK-SB-F-13C/ 9/ fid
VK-SB-F-13C.9.fid
VK-SB-F-13C
Bruker BioSpin GmbH
nmr

spect

coci3
300.1
zgpg30
iD

5 mm PABBO BB/ 19F-1H/ D Z-
GRD Z108618/ 0877

1000
200
2.0000
9.9000

1.3631
2019-05-22T03:32:00
2019-05-22T03:32:50

100.65

24038.5
-1955.9
13C
32768
65536

200

T
190

T
180

T
170

T
160

T
150

1 1 I I I 1 I T I T I 1 ! 1
140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)
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Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

o N (=TT, B RSV N

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

\alue
E:/ v/ bicycle/ NMR/
5-121-1H/ 20/ fid
5-121-1H.20.fid
S-121-1H
Bruker BioSpin GmbH
nmr

spect

cDpci3
295.6
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

14 Number of Scans 16

15 Receiver Gain

200

16 Relaxation Delay 1.0000

17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

14.1000

2.7263

20 Acquisition Date 2018-12-21T710:29:00

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

2018-12-21T10:29:59

400.23

12019.2
-3547.2

1H
32768
131072

T =1
& 8 =
- — —
T . T . T - T . T . T - T . T . T . T - T . T . T . T T T . T " T .
87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71
f1 (ppm)
I
I
I
f ’H
& 841
- — ]
T T T b T . T : T ‘ T b T T T T
12 11 10 9 8 6 5 4 3 2
f1 (ppm)
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6.6 6.4 6.2

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

L= B - I | N s WN

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acqguisition Time
20 Acqguisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Freguency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:f vk/ my nmr/ Mar/ VK-
S-129R-1H/ 10/ fid
VK-S-129R-1H.10.fid
VK-S-129R-1H
Bruker BioSpin GmbH
nmr

spect

CcDCI3
296.9
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-03-14T09:23:00
2019-03-14T09:23:51

400.23

12019.2
-3547.3

1H
32768
131072

12 1 10

(']
-]

S162




8.420
8.417
7.921
7.900

-7.812
-7.810
-7.790

- 7.788

7.732
7.729
7.726

L7710
7.708
7.705
7.543
7.533
7.525
7.427

-
:
-

|

8.420
8.417
7.921
7.812
7.810
7.790
7.788
7.732
7.729
7.726
7.710
-7.708
-7.705
-7.543
-7.533
|-7.525
|-7.427
|- 7.408
|-7.351
-7.348
|-7.335
|-7.332
|-7.329
|-7.326
|-7.312
|-7.310
|-7.260
-7.260
|-7.142
|-7.140
|7.126
|7.123
L7121
F7.119

L7.104
L7.102
—1.642

|

7.408
7.351
7.348
7.335
7.332
7.329
7.326
7.312
7.310
7.260
7.260
7.142
7.140
7.126
7123
7121
7.119
7.104
7.102

|

R —

034-T
Joos]
41.8;'{
Joas-J
qmn—[

N

=\
N D

~

D
[Ds]-2a 82%D

e 091

S

3 o5

7.6
f1 (ppm)

?‘

~
RN
~
%)
~
o
=]
co

¥

0.91—=
0.34
0.95
0.99-=

7

1.87-%
0.18
1.00
0.99

Parameter

1 Data File Name

2 Title

3 Comment

4 Origin

5 Owner

6 Site

7 Spectrometer
8 Author

9 Solvent

10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

14 Number of Scans
15 Receiver Gain

16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ my nmr/ Feb/ VK-
S-144-1H/ 10/ fid
VK-S-144-1H.10.fid
VK-S-144-1H
Bruker BioSpin GmbH
nnr

spect

CcDCI3
295.3
zg30
1D

5 mm PABBO BB/ 19F-1H/ D
Z-GRD 7108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-02-11T10:00:00
2019-02-11T10:00:06

400.23

12019.2
-3547.3
1H
32768
131072

(=]

T T T T T

6
f1 (nnm}
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8.427
8.425
7.926
7.923
7.904
7.901
7.814
7.811
7.792
7.789
7.733
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L e e N O N N e R S N S N N R o N N o

D

o-[D]-2a 70%D

e

099
107

88 87 86 85 B84 83 82 81 80 79 7‘?

T T T T T T T

T 3

T
7 7.6 75 74

i T T 7T
73 72

o
=
Q
—

-
71 70 69 68 6.7

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

(=T - I | = TNV, B SOV N )

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of
Scans

15 Receiver Gain

16 Relaxation
Delay

17 Pulse Width

18 Presaturation
Frequency

19 Acqguisition Time

20 Acqguisition Date

21 Modification
Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest
Frequency

26 Nucleus
27 Acquired Size
28 Spectral Size

Value
E:/ vk/ my nmr/ Mar/ VK-
S-157-1H/ 10/ fid
VK-5-157-1H.10.fid
VK-S-157-1H
Bruker BioSpin GmbH
nnr

spect

CcDCI3
295.9
zg30
1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
7108618/ 0877

16

200
1.0000

14.1000

2.7263
2019-03-05T09:32:00
2019-03-05T09:32:45

400.23

12019.2
-3547.2

1H
32768
131072

11

10 9 8

6
f1 (ppm)
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L7.102

Parameter

1 Data File Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

e e N o AWM

Solvent

10 Temperature
11 Pulse Sequence
12 Experiment

13 Probe

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

18 Presaturation
Frequency

19 Acquisition Time

20 Acquisition Date

21 Medification Date

22 Class

23 Spectrometer
Frequency

24 Spectral Width

25 Lowest Frequency

26 Nucleus

27 Acquired Size

28 Spectral Size

Value
E:/ vk/ my nmr/ Mar/ VK-
S-161-1H/ 10/ fid
VK-S-161-1H.10.fid
VK-5-161-1H
Bruker BioSpin GmbH
nmr

spect

CDCI3
296.6
zg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 2108618/ 0877

16

200
1.0000
14.1000

2.7263
2019-03-12T10:24:00
2019-03-12T10:24:23

400.23

12019.2
-3547.2
1H
32768
131072

v @ — W~ ["aln' ~N O ™~ u M T OWnMm - wn oo "o ~ T+ = AN
37 HEFHERREZEFERC ARSI EET 88 NHARRRENERANEE
GGl i bt S e S
<5 RSN RTRBIRENRAAAL FTIAARIAFARGLILESNEZR
oo L o S R N N N S S S N N N M~~~ | N N LS S S Ll el Y
¥ SRV N P 2P At
N
=\
N
=
m-[D]-2a 80%D
]
|
I 1
f 1
k! s el n s s el R
o o0 o L) f=] [%2] [=a) (=]
@ @ @ @ ~ @ o o
=] — =] [=] - o o —
T T T v T T A T T T v T b T v T b T T v T od T T v T T T T T T A T
87 86 85 84 83 82 81 80 79 7.8 7.7 7.6 75 7.4 7. 72 71 70 69 68 6.7
f1 (ppm)
1
1
ERY o, SOREERY O R LRt
L ML
8 BRASE &S
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12 11 10 9 8 5 4 3: 2 1
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8.461
8.458
7.910
7.907
7.891
7.888
7.793
7.790
7770
7.768
7.689
7.668
7423

i

8.461

8.458

<

7.910
7.907
7.801
7.888
7.793
7.790
7.770
7.768
7.689
7.668
7.423
-7.419
L7415
17412
7403
-7.399
-7.395
-7.393
|-7.390
|-7.376
|-7.373
|-7.260
|- 7.240
|-7.237
|-7.221
|-7.218
|-7.203
|-7.200
|-7.170
| 7.168
|- 7.154
|-7.151
|-7.149
|-7.147

L7,

133

17.130
17.102

099
7.095
+7.083
+7.080
-7.064

L7.061
L1.681

7.419
7415
7412
7.403
7399
7395
7393
7.390
7.376
7373
7.240
7.237
7221
7.218
7.203

L 7.200

L 7.170

- 7.168

L 7.154

| 7.151

L7

—7.260

149
L7.147
17.133

102
-7.099
17.083
17.080
L7.064

L7.130

7.

§

rodocycle A

1100 =

~
o
-~
[N]
Fine
o
o
=]

|

Parameter
Data File Name
Title
Comment
Origin
QOwner
Site
Spectrometer
Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Probe

o Ny R W N

14 Number of Scans
15 Receiver Gain
16 Relaxation Delay
17 Pulse Width

19 Acquisition Time
20 Acquisition Date
21 Modification Date
22 Class

24 Spectral Width

25 Lowest Frequency
26 Nucleus

27 Acquired Size

28 Spectral Size

18 Presaturation Frequency

Value
VK-RH-2-1H/ 10/ fid
VK-RH-2-1H.10.fid
VK-RH-2-1H
Bruker BioSpin GmbH
nmr

spect

CDCI3
297.8
zg30
1D

5 mm PABBO BB/ 19F-1H/ D Z-
GRD 7108618/ 0877

16

200
1.0000
14.1000

4.0894
2019-05-27T13:55:00
2019-05-27T13:55:22

23 Spectrometer Frequency 400.23

8012.8
-1544.2
1H
32768
65536

T i T L T 5 T

6
f1 (oom)
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Sample Name VK-178 Position
User Name Inj Vol

P1-C7 Instrument Name
20 InjPosition

Sample Type Sample IRM Calibration Status  Success Data Filename

ACQ Method ESI ALS 200-1000.m Comment

Acquired Time

Instrument L

VK-178.d
29-04-2019 11:55:16 (UTC+05:30)

x10 6

4.6
4.4

4.2 4

431.1019

4
3.8
3.6
3.4 1
3.2

3
2.8
2.6
241
2.2

2.
18-
16
1.4

1.2

0.8+
0.6 4
0.4 4

0.24

F——283.0218

- 237.0162

T

—455.1017

+ESI Scan (rt: 0.940 min) Frag=175.0V VK-178.d

Cp*
/
h

€]
R
N’
— \
9
—
rodocycle A

HRMS (ES]), calcd = 431.0989

-888.2086

ke

200 250 300 350 400 450

500 550 600 650 700 750 800 850 900
Counts vs. Mass-to-Charge (m/z)
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