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General

'"H and '3C NMR spectra were recorded on JEOL AL-400 NMR (400 MHz) and
ECP-600 NMR (600 MHz) spectrometers (Tokyo, Japan). "H NMR spectra were
referenced with (CH3)4Si (6 0.00 ppm) or CHCIs (8 7.26 ppm) as an internal
standard. '*C NMR spectra were referenced with deuterated solvent (§ 77.0
ppm for CDCI3). IR spectra were recorded on a JASCO FT-IR-800 Fourier
transform infrared spectrophotometer (Tokyo, Japan). High-resolution mass
spectra were obtained on a SHIMADZU LCMS-IT-TOF mass spectrometer
(Kyoto, Japan) with an electrospray ionization (ESI) method. Optical rotations
were measured on a JASCO DIP-370 digital polarimeter (Tokyo, Japan).
Column chromatography was performed on silica gel 60N (40-50 um, Kanto
Chemical Co., Inc., Tokyo, Japan). Preparative thin-layer chromatography was
performed on silica gel 60 F254 (0.5 mm, Merck, Tokyo, Japan). All experiments
were performed under anhydrous conditions in an argon atmosphere unless

otherwise stated.

Synthesis of compounds 7a,b-14a,b
(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-methylphenyl)-2H-tetrazol-
2-yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(7a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-methylphenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (7b)

To a solution of 5-(4-methylphenyl)-1H-tetrazole (29.5 mg, 0.184 mmol), PhsP
(52.7 mg, 0.201 mmol), and 24,24-difluoro-CD-ring (6) (42.4 mg, 0.092 mmol)
in CH2Cl2 (3 mL) was added diisopropyl azodicarboxylate (88 uL, 1.9 M in
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toluene, 0.166 mmol) at 0°C, and the mixture was stirred at 0°C for 5 min and
then at room temperature for 40 min. The mixture was evaporated in vacuo, and
the residue was roughly purified by flash column chromatography on silica gel
(hexane : EtOAc =5:1 -3 : 1) to obtain crude products (less polar and more
polar products).

p-Toluenesulfonic acid monohydrate (109.6 mg, 0.576 mmol) was added to
a solution of the above less polar crude product in MeOH (5 mL) and CH2Cl2 (2
mL). The mixture was stirred at room temperature for 1 h under air. p-
Toluenesulfonic acid monohydrate (109.6 mg, 0.576 mmol) was added to the
mixture and stirred at the same temperature for a further 30 min. After the
reaction was quenched with H20 and saturated aqueous NaHCOs3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2S0yg4, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 3 : 1) to obtain 7a (13.5 mg, 30%) as a
colorless oil.
7a: [a] 02’ +35.9 (¢ 1.04, CHCI3); IR (neat) 3442, 1464, 1380, 1176, 1041, 1017,
830, 754 cm™'; '"H NMR (600 MHz, CDClI3z) & 0.54 (s, 3H, 18-CH3s), 0.94 (d, J =
6.6 Hz, 3H, 21-CHs), 1.25-2.04 (m, 23H), 2.41 (s, 3H, p-CH3s), 2.83-2.85 (m,
1H), 5.21-5.35 (m, 3H), 7.28 (d, J = 7.8 Hz, 2H), 8.02 (d, J = 7.8 Hz, 2H); '3C
NMR (150 MHz, CDCls3) 6 11.8, 18.6, 21.5, 22.0, 23.3, 23.6, 26.8, 27.4 (t, J =
24 .4 Hz, C23), 27.4, 29.1, 35.6, 40.1, 45.8, 50.1, 55.6, 56.1, 73.3 (t, J = 26.6
Hz, C25), 111.8, 124.8, 125.5 (t, J = 246.3 Hz, C24), 126.7, 129.5, 140.3, 147.7,
165.1 (tetrazole-C); HRMS (ESI*) calcd for C2sH40N4OF2Na [M+Na]* 509.3062,
found 509.3075.

p-Toluenesulfonic acid monohydrate (203.6 mg, 1.07 mmol) was added to
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a solution of the above more polar crude product in MeOH (5 mL) and CH2Cl2
(2 mL). The mixture was stirred at room temperature for 70 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2S0ygq, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 7b (12.7 mg, 28%) as a
colorless oil.

7b: [a] 27 +41.3 (¢ 0.98, CHCI3); IR (neat) 3418, 1479, 1380, 1176, 1013, 826,
759 cm'; "H NMR (600 MHz, CDCls) & 0.48 (s, 3H, 18-CHs), 0.94 (d, J = 7.2
Hz, 3H, 21-CH3s), 1.24-2.01 (m, 23H), 2.45 (s, 3H, p-CH3), 2.56-2.58 (m, 1H),
5.04-5.15 (m, 3H), 7.34 (d, J = 7.2 Hz, 2H), 7.59 (d, J = 7.2 Hz, 2H); '3C NMR
(150 MHz, CDCls3) 6 11.8, 18.6, 21.5, 22.1, 23.1, 23.6, 26.7, 27.3, 27.4 (t, J =
24.5 Hz, C23), 28.9, 35.6, 40.0, 45.6, 45.6, 55.5, 56.1, 73.3 (t, J = 27.3 Hz,
C25), 113.1, 121.2, 125.4 (t, J = 245.6 Hz, C24), 128.7, 129.8, 141.6, 146.2,
154.1 (tetrazole-C); HRMS (ESI*) calcd for C2sH40N4OF2Na [M+Na]* 509.3062,

found 509.3079.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-trifluoromethylphenyl)-2H-
tetrazol-2-yl]ethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (8a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-
trifluoromethylphenyl)-1H-tetrazol-1-yl]lethylidene}-7a-methyloctahydro-
1H-inden-1-yl]-2-methylheptan-2-ol (8b)

To a solution of 5-(4-trifluoromethylphenyl)-1H-tetrazole (61.5 mg, 0.287 mmol),
PhsP (72.2 mg, 0.275 mmol), and 24,24-difluoro-CD-ring (6) (60.1 mg, 0.131
mmol) in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (124 uL, 1.9 M
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in toluene, 0.235 mmol) at 0°C, and the mixture was stirred at 0°C for 70 min.
The mixture was evaporated in vacuo, and the residue was roughly purified by
flash column chromatography on silica gel (hexane : EtOAc = 4 : 1) to obtain
crude products (less polar and more polar products).

p-Toluenesulfonic acid monohydrate (386.8 mg, 2.03 mmol) was added to
a solution of the above less polar crude product in MeOH (5 mL) and CH2Cl2 (2
mL). The mixture was stirred at room temperature for 35 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2SOygy, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 3 : 1) to obtain 8a (41.4 mg, 58%) as a
white powder.
8a: mp. 53.0-54.0 °C; [a] p?7 +35.2 (¢ 3.17, CHCI3); IR (neat) 3431, 1471, 1324,
1173, 1133, 1066, 858 cm™'; "TH NMR (600 MHz, CDCls3) § 0.55 (s, 3H, 18-CH3),
0.95 (d, J = 6.0 Hz, 3H, 21-CH3s), 1.26-2.05 (m, 23H), 2.83-2.86 (m, 1H), 5.27-
5.35 (m, 3H), 7.74 (d, J = 8.1 Hz, 2H), 8.26 (d, J = 8.1 Hz, 2H); "3C NMR (150
MHz, CDCls) &6 11.8, 18.6, 22.0, 23.4, 23.56, 26.8, 27.4, 27.4 (t, J = 24.4 Hz,
C23), 29.1, 35.6, 40.1, 45.9, 50.3, 55.6, 56.1, 73.3 (t, J = 27.2 Hz, C25), 111.5,
123.9 (q, J = 270.0 Hz, -CF3), 125.5 (t, J = 246.9 Hz, C24), 125.8, 127.0, 131.0,
131.9 (q, J = 31.7 Hz, p-C-CF3), 148.3, 163.8 (tetrazole-C); HRMS (ESI~) calcd
for C2sH37N4OFsCIl [M+CIl]- 575.2582, found 575.2577.

p-Toluenesulfonic acid monohydrate (411.7 mg, 2.05 mmol) was added to
a solution of the above more polar crude product in MeOH (5 mL) and CH2Cl2
(6 mL). The mixture was stirred at room temperature for 60 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
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temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2SOygy, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc =1 : 1) to obtain 8b (15.1 mg, 21%) as a
white powder.

8b: mp. 174.5-175.0 °C; [a] p?” +40.8 (c 1.16, CHCI3); IR (neat) 3522, 1459,
1328, 1173, 1129, 1073, 858 cm™'; "TH NMR (400 MHz, CDCl3) § 0.45 (s, 3H, 18-
CHs), 0.93 (d, J = 6.4 Hz, 3H, 21-CH3s), 1.22-2.10 (m, 23H), 2.53-2.57 (m, 1H),
5.04-5.20 (m, 3H), 7.82 (d, J = 8.7 Hz, 2H), 7.85 (d, J = 8.2 Hz, 2H); '3C NMR
(100 MHz, CDCIl3) & 11.8, 18.6, 22.0, 23.4, 23.55, 26.7, 27.3, 27.3 (t, J = 24.8
Hz, C23), 28.9, 35.6, 39.9, 45.6, 45.9, 55.5, 56.1, 73.3 (t, J = 27.2 Hz, C25),
112.5, 123.5 (q, J = 271.7 Hz, -CF3), 125.4 (t, J = 246.0 Hz, C24), 126.1, 127.8,
129.3, 133.1 (q, J = 32.7 Hz, p-C-CF3), 146.9, 153.0 (tetrazole-C); HRMS (ESI")

calcd for C28H37N4OFsCl [M+Cl]- 575.2582, found 575.2590.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-chlorophenyl)-2H-tetrazol-2-
yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(9a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(4-chlorophenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (9b)

To a solution of 5-(4-chlorophenyl)-1H-tetrazole (44.7 mg, 0.248 mmol), PhsP
(67.6 mg, 0.258 mmol), and 24,24-difluoro-CD-ring (6) (49.8 mg, 0.109 mmol)
in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (103 uL, 1.9 M in
toluene, 0.196 mmol) at 0°C, and the mixture was stirred at the same
temperature for 110 min. The mixture was evaporated in vacuo, and the residue

was roughly purified by flash column chromatography on silica gel (hexane :
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EtOAc = 5 : 1) to obtain crude products (less polar and more polar products).

p-Toluenesulfonic acid monohydrate (435.3 mg, 2.29 mmol) was added to
a solution of the above less polar crude product in MeOH (5 mL) and CH2Cl2 (5
mL). The mixture was stirred at room temperature for 1 h under air. After the
reaction was quenched with H20 and saturated aqueous NaHCOs3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2SO0ygy, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 3 : 1) to obtain 9a (31.4 mg, 57%) as a
colorless oil.
9a: [a] b2’ +41.4 (¢ 2.42, CHCI3); IR (neat) 3414, 1456, 1326, 1175, 1093, 1017,
841, 759 cm™'; '"H NMR (400 MHz, CDClI3) & 0.54 (s, 3H, 18-CH3s), 0.94 (d, J =
6.4 Hz, 3H, 21-CH3), 1.23-2.05 (m, 23H), 2.81-2.85 (m, 1H), 5.20-5.35 (m, 3H),
7.45 (dt, 2.3, 8.2 Hz, 2H), 8.07 (dt, 2.3, 8.7 Hz, 2H); '3C NMR (100 MHz, CDCls)
511.8, 18.6, 22.0, 23.3, 23.5, 26.7, 27.4 (t, J = 24.8 Hz, C23), 29.0, 35.6, 40.1,
45.8, 50.2, 55.6, 56.1, 73.3 (t, J = 27.2 Hz, C25), 111.6, 125.5 (t, J = 246.0 Hz,
C24),126.1,128.0, 129.1, 136.1, 148.0, 164.1 (tetrazole-C); HRMS (ESI*) calcd
for C27H37N4OF2CINa [M+Na]* 529.2516, found 529.2531.

p-Toluenesulfonic acid monohydrate (389.5 mg, 2.05 mmol) was added to
a solution of the above more polar crude product in MeOH (5 mL) and CH2Cl2
(5 mL). The mixture was stirred at room temperature for 85 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2SO0yg4, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 9b (15.3 mg, 28%) as a

colorless oil.
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9b: [o] 027 +43.0 (c 1.18, CHCI3); IR (neat) 3423, 1471, 1380, 1174, 1093, 1013,
838, 739 cm™'; 'H NMR (400 MHz, CDCl3) & 0.47 (s, 3H, 18-CHs), 0.93 (d, J =
6.4 Hz, 3H, 21-CH3), 1.24-2.05 (m, 23H), 2.54-2.58 (m, 1H), 5.03-5.18 (m, 3H),
7.53 (dt, J = 2.1, 8.2 Hz, 2H), 7.65 (dt, J = 2.1, 8.7 Hz, 2H); '3C NMR (100 MHz,
CDCls) 5 11.8, 18.6, 22.0, 23.1, 23.5, 26.7, 27.3, 27.3 (t, J = 24.3 Hz, C23),
28.9, 35.6, 39.9, 45.6, 45.8, 55.5, 56.1, 73.3 (t, J = 27.2 Hz, C25), 112.8, 122.6,
125.4 (t, J = 246.0 Hz, C24), 129.5, 130.1, 137.6, 146.7, 153.2 (tetrazole-C);

HRMS (ESI*) calcd for C27H37N4OF2CINa [M+Na]* 529.2516, found 529.2510.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(3-methylphenyl)-2H-tetrazol-
2-yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(10a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(3-methylphenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (10b)
To a solution of 5-(3-methylphenyl)-1H-tetrazole (28.6 mg, 0.179 mmol), PhsP
(47.8 mg, 0.182 mmol), and 24,24-difluoro-CD-ring (6) (51.4 mg, 0.112 mmol)
in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (83 uL, 1.9 M in
toluene, 0.157 mmol) at 0°C, and the mixture was stirred at 0°C for 5 min and
then at room temperature for 20 min. To the mixture were added diisopropyl
azodicarboxylate (83 uL, 1.9 M in toluene, 0.157 mmol) and PhsP (83.7 mg,
0.319 mmol) and stirred at room temperature for 40 min. The mixture was
evaporated in vacuo, and the residue was roughly purified on a preparative
silica gel TLC plate (hexane : EtOAc = 3 : 1) to obtain crude products (less
polar and more polar products).

p-Toluenesulfonic acid monohydrate (584.6 mg, 3.07 mmol) was added to
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a solution of the above less polar crude product in MeOH (10 mL) and CH2Cl2
(5 mL). The mixture was stirred at room temperature for 90 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2S0ygq, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 2 : 1) to obtain 10a (38.1 mg, 70%) as a
colorless oil.
10a: [a] 0?7 +23.1 (¢ 2.93, CHCI3); IR (neat) 3423, 1471, 1380, 1180, 1017, 858,
754 cm'; "TH NMR (600 MHz, CDCls) & 0.55 (s, 3H, 18-CHs), 0.95 (d, J = 6.0
Hz, 3H, 21-CHs), 1.26-2.06 (m, 23H), 2.43 (s, 3H), 2.83-2.86 (m, 1H), 5.22-5.35
(m, 3H), 7.27 (d, J = 7.8 Hz, 1H), 7.37 (t, J = 7.8 Hz, 2H), 7.93 (d, J = 7.8 Hz,
1H), 7.97 (s, 1H); "*C NMR (150 MHz, CDCl3) 6 11.8, 18.6, 21.4, 22.0, 23.3,
23.6, 26.8, 27.4 (t, J = 24.4 Hz, C23), 27.4, 29.0, 35.6, 40.1, 45.8, 50.2, 55.6,
56.1, 73.4 (t, J = 27.3 Hz, C25), 111.8, 123.9, 125.5 (t, J = 246.3 Hz, C24),
127.4, 127.5, 128.8, 130.9, 138.6, 147.8, 165.1 (tetrazole-C); HRMS (ESI*)
calcd for C2sH40N4OF2Na [M+Na]* 509.3062, found 509.3068.
p-Toluenesulfonic acid monohydrate (376.1 mg, 1.98 mmol) was added to
a solution of the above more polar crude product in MeOH (10 mL) and CH2Cl2
(5 mL). The mixture was stirred at room temperature for 60 min under air. After
the reaction was quenched with H20 and saturated aqueous NaHCO3 at room
temperature, the mixture was extracted with CH2Cl2 three times, dried over
Na2SOg, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 2) to obtain 10b (11.0 mg, 20%) as
a colorless oil.
10b: [a] 0?7 +44.6 (c 0.85, CHCI3); IR (neat) 3411, 1475, 1380, 1180, 1125, 1021,
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918, 854, 739 cm™'; "H NMR (600 MHz, CDClI3) § 0.46 (s, 3H, 18-CH3s), 0.93 (d,
J =6.0 Hz, 3H, 21-CH3s), 1.24-1.99 (m, 23H), 2.43 (s, 3H), 2.53-2.56 (m, 1H),
5.04-5.16 (m, 3H), 7.38 (d, J = 7.8 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 7.45 (d, J
= 7.8 Hz, 1H), 7.51 (s, 1H); '3C NMR (150 MHz, CDCls3) 5 11.8, 18.6, 21.4, 22.0,
23.1, 23.6, 26.7, 27.3, 27.3 (t, J = 24.5 Hz, C23), 28.9, 35.6, 40.0, 45.5, 45.6,
55.5,56.1,73.3 (t, J=27.2 Hz, C25), 113.0, 124.1, 125.4 (1, J = 246.3 Hz, C24),
128.9, 129.5, 139.2, 146.2, 154.2 (tetrazole-C); HRMS (ESI*) calcd for

C28H40N4OF2Na [M+Na]* 5609.3062, found 509.3039.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(3,5-dichlorophenyl)-2H-
tetrazol-2-yl]ethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (11a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-
(3,5-dichlorophenyl)-1H-tetrazol-1-yl]ethylidene}-7a-methyloctahydro-1H-
inden-1-yl]-2-methylheptan-2-ol (11b)
To a solution of 5-(3,5-dichlorophenyl)-1H-tetrazole (40.8 mg, 0.190 mmol),
PhsP (47.6 mg, 0.181 mmol), and 24,24-difluoro-CD-ring (6) (40.8 mg, 0.089
mmol) in CH2Cl2 (4 mL) was added diisopropyl azodicarboxylate (138 uL, 1.9 M
in toluene, 0.262 mmol) at 0°C, and the mixture was stirred at 0°C for 35 min
and then at room temperature for 25 min. The mixture was evaporated in vacuo,
and the residue was roughly purified on a preparative silica gel TLC plate
(hexane : EtOAc = 3 : 1) to obtain crude products (less polar and more polar
products).

p-Toluenesulfonic acid monohydrate (200.3 mg, 1.05 mmol) was added to
a solution of the above less polar crude product in MeOH (10 mL) and CH2Cl2

(5 mL). The mixture was stirred at room temperature for 2 h under air. After the
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reaction was quenched with H20 and saturated aqueous NaHCOs3 at room
temperature, the mixture was extracted with EtOAc three times, washed with
brine, dried over Na2SO0y4, filtered, and concentrated. The residue was purified
on a preparative silica gel TLC plate (hexane : EtOAc = 1 : 1) and followed by
re-purification on a preparative silica gel TLC plate (hexane : EtOAc =2 : 1) to
obtain 11a (27.6 mg, 57%) as a colorless oil.
11a: [a] 0?7 +33.8 (¢ 2.12, CHCI3); IR (neat) 3439, 1571, 1515, 1444, 1399, 1173,
1017, 862, 735 cm-'; "H NMR (600 MHz, CDCls) 8 0.55 (s, 3H, 18-CH3), 0.95 (d,
J =6.0 Hz, 3H, 21-CH3), 1.24-2.05 (m, 23H), 2.81-2.84 (m, 1H), 5.25-5.34 (m,
3H), 7.45 (t, J = 2.4 Hz, 1H), 8.07 (d, J = 2.4 Hz, 2H); '3C NMR (150 MHz,
CDClIs) 6 11.8, 18.6, 22.0, 23.3, 23.6, 26.8, 27.4 (t, J = 24.4 Hz, C23), 27.4,
29.0, 35.6, 40.1, 45.9, 50.4, 55.6, 56.1, 73.4 (t, J = 27.3 Hz, C25), 111.4, 125.1,
125.5 (t, J = 246.3 Hz, C24), 130.0, 130.4, 135.6, 148.3, 162.9 (tetrazole-C);
HRMS (ESI-) calcd for C28H37N4O3F2Cl2 [M+HCOO] 585.2216, found 585.2215.
p-Toluenesulfonic acid monohydrate (580.1 mg, 3.05 mmol) was added to
a solution of the above more polar crude product in MeOH (20 mL). The mixture
was stirred at room temperature for 1 h under air. After the reaction was
quenched with H20 and saturated agqueous NaHCOs at room temperature, the
mixture was extracted with EtOAc three times, washed with brine, dried over
Na2SOg, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) and followed by re-purification on
a preparative silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 11b (15.0
mg, 31%) as a colorless oil.
11b: [a] p?7 +30.1 (¢ 1.15, CHCI3) ; IR (neat) 3435, 1567, 1527, 1451, 1380,
1176, 1013, 905, 866, 727 cm-'; '"H NMR (600 MHz, CDCI3) 5 0.55 (s, 3H, 18-
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CHs), 0.95 (d, J = 6.0 Hz, 3H, 21-CHs), 1.24-2.05 (m, 23H), 2.81-2.84 (m, 1H),
5.25-5.34 (m, 3H), 7.45 (t, J = 2.4 Hz, 1H), 8.07 (d, J = 2.4 Hz, 2H); '3C NMR
(150 MHz, CDCls) & 11.8, 18.6, 22.0, 23.1, 23.7, 26.7, 27.3, 27.3 (t, J = 24.4
Hz, C23), 28.9, 35.6, 39.9, 45.6, 46.1, 55.5, 56.1, 73.4 (t, J = 27.3 Hz, C25),
112.4, 125.4 (t, J = 245.7 Hz, C24), 127.0, 127.2, 131.2, 136.1, 147.1, 152.0
(tetrazole-C); HRMS (ESI-) calcd for C2sH37N4O3F2Cl2 [M+HCOO]- 585.2216,

found 585.2221.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(3-fluorophenyl)-2H-tetrazol-2-
yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(12a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(3-fluorophenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (12b)
To a solution of 5-(3-fluorophenyl)-1H-tetrazole (36.4 mg, 0.222 mmol), PhsP
(58.9 mg, 0.225 mmol), and 24,24-difluoro-CD-ring (6) (52.9 mg, 0.115 mmol)
in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (103 uL, 1.9 M in
toluene, 0.196 mmol) at 0°C, and the mixture was stirred at 0°C for 20 min. The
mixture was evaporated in vacuo, and the residue was roughly purified by flash
column chromatography on silica gel (hexane : EtOAc =5:1 -2 : 1) to obtain
crude products (less polar and more polar products).

p-Toluenesulfonic acid monohydrate (123.3 mg, 0.65 mmol) was added to
a solution of the above less polar crude product in MeOH (10 mL). The mixture
was stirred at room temperature for 1 h under air. After the reaction was
quenched with H20 and saturated agueous NaHCOs at room temperature, the

mixture was extracted with EtOAc three times, washed with brine and dried over
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Na2S0ygy, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 2 : 1) to obtain 12a (34.8 mg, 62%) as a
colorless oil.
12a: [a] p?7 +38.9 (¢ 2.68, CHCI3); IR (neat) 3439, 1471, 1380, 1225, 1176, 1021,
763 cm'; "TH NMR (600 MHz, CDCls3) & 0.54 (s, 3H, 18-CHs), 0.94 (d, J = 6.0
Hz, 3H, 21-CH3), 1.24-2.04 (m, 23H), 2.83-2.85 (m, 1H), 5.28-5.37 (m, 3H), 7.22
(dd, J = 8.4, 10.2 Hz, 1H), 7.27 (t, J = 7.5 Hz, 3H), 7.24-7.46 (m, 1H), 8.12 (td,
J=1.8, 7.8 Hz, 3H); 3C NMR (150 MHz, CDCls) § 11.8, 18.6, 22.0, 23.3, 23.5,
26.8, 27.3 (t, J = 24.5 Hz, C23), 27.3, 29.0, 35.6, 40.1, 45.8, 50.2, 55.6, 56.1,
73.3 (t, J = 27.3 Hz, C25), 111.5, 113.8 (d, J = 24.5 Hz), 117.0 (d, J = 21.5 Hz),
122.4 (d, J = 2.9 Hz), 125.5 (t, J = 246.3 Hz, C24), 129.6 (d, J = 8.7 Hz), 130.5
(d, J = 8.6 Hz), 148.1, 163.0 (d, J = 244.2 Hz, m-C-F), 164.0 (d, J = 3.0 Hz,
tetrazole-C); HRMS (ESI*) calcd for C2rH37N4OFsNa [M+Na]*® 513.2812, found
513.2817.

p-Toluenesulfonic acid monohydrate (211.9 mg, 1.11 mmol) was added to
a solution of the above more polar crude product in MeOH (10 mL). The mixture
was stirred at room temperature for 40 min under air. After the reaction was
quenched with H20 and saturated agqueous NaHCOs at room temperature, the
mixture was extracted with EtOAc three times, washed with brine and dried over
Na2SOg, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 12b (10.2 mg, 18%) as
a colorless oil.
12b: [a] 027 +66.9 (c 0.79, CHCI3); IR (neat) 3411, 1475, 1384, 1204, 1176, 1017,
739 cm™'; "TH NMR (600 MHz, CDCls3) &6 0.54 (s, 3H, 18-CHs), 0.94 (d, J = 6.0
Hz, 3H, 21-CH3s), 1.24-2.04 (m, 23H), 2.83-2.85 (m, 1H), 5.28-5.37 (m, 3H), 7.22
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(dd, J = 8.4, 10.2 Hz, 1H), 7.27 (t, J = 7.5 Hz, 3H), 7.24-7.46 (m, 1H), 8.12 (td,

J=1.8,7.8 Hz, 3H); "3C NMR (150 MHz, CDCls) 5 11.8, 18.6, 22.0, 23.0, 23.6,

26.7, 27.3, 27.3 (t, J = 24.5 Hz, C23), 27.3, 28.9, 35.6, 39.9, 45.6, 45.9, 55.5,

56.1, 73.3 (t, J = 26.6 Hz, C25), 112.7, 116.1 (d, J = 23.0 Hz), 118.3 (d, J =

21.6 Hz), 124.6 (d, J = 4.4 Hz), 125.4 (t, J = 245.6 Hz, C24), 126.1 (d, J = 8.6
Hz), 131.0 (d, J = 8.6 Hz), 146.7, 153.0 (tetrazole-C), 162.7 (d, J = 247.1 Hz,
m-C-F); HRMS (ESI*) calcd for C27H37N4OF3sNa [M+Na]® 513.2812, found

513.2821.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(2-chlorophenyl)-2H-tetrazol-2-
yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(13a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(2-chlorophenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (13b)
To a solution of 5-(2-chlorophenyl)-1H-tetrazole (39.9 mg, 0.221 mmol), PhsP
(58.2 mg, 0.222 mmol), and 24,24-difluoro-CD-ring (6) (51.7 mg, 0.113 mmol)
in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (103 uL, 1.9 M in
toluene, 0.196 mmol) at 0°C, and the mixture was stirred at 0°C for 35 min. The
mixture was evaporated in vacuo, and the residue was roughly purified by flash
column chromatography on silica gel (hexane : EtOAc = 5 : 1) to obtain crude
products (less polar and more polar products).

p-Toluenesulfonic acid monohydrate (5673.2 mg, 3.01 mmol) was added to
a solution of the above less polar crude product in MeOH (20 mL). The mixture
was stirred at room temperature for 5 h under air. After the reaction was
quenched with H20 and saturated aqueous NaHCO3 at room temperature, the
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mixture was extracted with EtOAc three times, washed with brine and dried over
Na2SOygy, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 3 : 1) to obtain 13a (22.7 mg, 40%) as a
colorless oil.
13a: [a] p?” +37.7 (c 1.75, CHCI3); IR (neat) 3435, 1446, 1380, 1176, 1125, 1073,
1038, 754 cm-'; "TH NMR (400 MHz, CDCls) § 0.54 (s, 3H, 18-CH3s), 0.94 (d, J =
6.4 Hz, 3H, 21-CH3s), 1.24-2.05 (m, 23H), 2.83-2.87 (m, 1H), 5.29-5.39 (m, 3H),
7.35-7.42 (m, 2H), 7.52-7.54 (m, 1H), 7.91-7.96 (m, 1H); '*C NMR (100 MHz,
CDClIs) 6 11.8, 18.6, 22.0, 23.4, 23.6, 26.8, 27.4 (t, J = 24.8 Hz, C23), 27 .4,
29.0, 35.6, 40.1, 45.8, 50.3, 55.6, 56.1, 73.3 (t, J = 26.7 Hz, C25), 111.6, 125.5
(t, J = 246.0 Hz, C24), 126.8, 126.8, 130.8, 130.9, 131.3, 133.1, 148.1, 163.2
(tetrazole-C); HRMS (ESI*) calcd for C27H37N4OF2CINa [M+Na]* 529.2516,
found 529.2519.

p-Toluenesulfonic acid monohydrate (580.7 mg, 3.05 mmol) was added to
a solution of the above more polar crude product in MeOH (20 mL). The mixture
was stirred at room temperature for 90 min under air. After the reaction was
quenched with H20 and saturated aqueous NaHCO3 at room temperature, the
mixture was extracted with EtOAc three times, washed with brine and dried over
Na2SOygq, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 13b (20.7 mg, 36%) as
a colorless oil.
13b: [a] p?7 +29.4 (c 1.59, CHCI3); IR (neat) 3407, 1459, 1380, 1176, 1125, 1073,
1020, 767 cm™'; "H NMR (400 MHz, CDCls3) § 0.40 (s, 3H, 18-CHs), 0.91 (d, J =
6.9 Hz, 3H, 21-CH3), 1.18-2.02 (m, 23H), 2.36-2.40 (m, 1H), 4.91-5.06 (m, 3H),
7.40-7.45 (m, 2H), 7.51-7.58 (m, 2H); '3C NMR (100 MHz, CDCl3) § 11.8, 18.6,
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21.9, 23.1, 23.5, 26.7, 27.2, 27.3 (t, J = 24.8 Hz, C23), 28.5, 35.6, 40.0, 45.4,
55.4, 56.0, 73.3 (t, J = 26.7 Hz, C25), 112.0, 124.4, 125.4 (t, J = 246.0 Hz, C24),
127.2, 130.1, 131.9, 132.5, 133.9, 147.1, 152.2 (tetrazole-C); HRMS (ESI*)

calcd for C27H37N4OF2CINa [M+Na]* 529.2516, found 529.2531.

(6R)-3,3-Difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(2-fluorophenyl)-2H-tetrazol-2-
yllethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-methylheptan-2-ol
(14a) and (6R)-3,3-difluoro-6-[(1R,3aS,7aR,E)-4-{2-[5-(2-fluorophenyl)-1H-
tetrazol-1-yl]lethylidene}-7a-methyloctahydro-1H-inden-1-yl]-2-
methylheptan-2-ol (14b)
To a solution of 5-(2-fluorophenyl)-1H-tetrazole (36.5 mg, 0.222 mmol), PhsP
(59.2 mg, 0.226 mmol), and 24,24-difluoro-CD-ring (6) (51.4 mg, 0.112 mmol)
in CH2Cl2 (8 mL) was added diisopropyl azodicarboxylate (103 uL, 1.9 M in
toluene, 0.196 mmol) at 0°C, and the mixture was stirred at 0°C for 30 min. The
mixture was evaporated in vacuo, and the residue was roughly purified by flash
column chromatography on silica gel (hexane : EtOAc =5:1 -2 : 1) to obtain
crude products (less polar and more polar products).

p-Toluenesulfonic acid monohydrate (585.7 mg, 3.08 mmol) was added to
a solution of the above less polar crude product in MeOH (20 mL). The mixture
was stirred at room temperature for 105 min under air. After the reaction was
quenched with H20 and saturated agqueous NaHCOs at room temperature, the
mixture was extracted with EtOAc three times, washed with brine, dried over
Na2SOg, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 2 : 1) to obtain 14a (30.8 mg, 56%) as a

colorless oil.
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14a: [a] p?7 +36.7 (¢ 2.37, CHCI3); IR (neat) 3435, 1479, 1376, 1228, 1180, 1037,
754 cm™'; "TH NMR (600 MHz, CDCls3) 6 0.54 (s, 3H, 18-CHs), 0.94 (d, J = 6.0
Hz, 3H, 21-CH3s), 1.24-2.04 (m, 23H), 2.83-2.85 (m, 1H), 5.28-5.37 (m, 3H), 7.22
(dd, J = 8.4, 10.2 Hz, 1H), 7.27 (t, J = 7.5 Hz, 3H), 7.24-7.46 (m, 1H), 8.12 (td,
J=1.8, 7.8 Hz, 3H); 3C NMR (150 MHz, CDCls3) § 11.8, 18.6, 22.0, 23.3, 23.6,
26.8, 27.3 (t, J = 24.5 Hz, C23), 27.4, 29.1, 35.6, 40.1, 45.8, 50.3, 55.6, 56.1,
73.3 (t, J = 27.3 Hz, C25), 111.6, 115.8 (d, J = 11.4 Hz), 116.6 (d, J = 20.1 Hz),
124.4 (d, J = 4.2 Hz), 125.5 (t, J = 246.3 Hz, C24), 129.9, 131.1 (d, J = 8.7 Hz),
148.0, 160.1 (d, J = 254.3 Hz, 0-C-F), 161.2 (d, J = 4.4 Hz, tetrazole-C); HRMS
(ESI*) calcd for C27H37N4OF3s [M+Na]* 513.2812, found 513.2797.
p-Toluenesulfonic acid monohydrate (619.1 mg, 3.25 mmol) was added to
a solution of the above more polar crude product in MeOH (20 mL). The mixture
was stirred at room temperature for 1 h under air. After the reaction was
quenched with H20 and saturated agqueous NaHCOs at room temperature, the
mixture was extracted with EtOAc three times, washed with brine, dried over
Na2SOyg, filtered, and concentrated. The residue was purified on a preparative
silica gel TLC plate (hexane : EtOAc = 1 : 1) to obtain 14b (21.6 mg, 39%) as
a colorless oil.
14b: [a] p?7 +38.0 (c 1.66, CHCI3); IR (neat) 3423, 1479, 1384, 1217, 1173,
1021, 774,739 cm-'; "H NMR (400 MHz, CDCl3) 6 0.36 (s, 3H, 18-CH3), 0.90 (d,
J =6.4 Hz, 3H, 21-CH3), 1.20-2.06 (m, 23H), 2.47-2.52 (m, 1H), 4.98-5.12 (m,
3H), 7.24-7.29 (m, 1H), 7.33 (td, J = 1.8, 7.4 Hz, 1H), 7.56-7.62 (m, 1H); 3C
NMR (100 MHz, CDCls) 6 11.7, 18.6, 21.9, 23.1, 23.5, 26.7, 27.3, 27.3 (t, J =
24.3 Hz, C23), 28.6, 35.6, 40.0, 45.5, 45.6, 45.7, 55.4, 56.0, 73.3 (t, J = 27.2
Hz, C25), 112.1, 112.9 (d, J = 14.3 Hz), 116.3 (d, J = 21.0 Hz), 125.0 (d, J =
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2.9 Hz), 125.4 (t, J = 246.0 Hz, C24), 131.8, 133.5 (d, J = 7.6 Hz), 147.0, 150.1
(tetrazole-C), 159.6 (d, J = 248.8 Hz, 0-C-F); HRMS (ESI*) calcd for

C27H37N4OF3Na [M+Na]* 513.2812, found 513.2825.
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Cell Culture

CHO-K1 cells were maintained in medium A (1:1 mixture of Ham’s F-12 medium
and DMEM, supplemented with 100 units/mL penicillin, 100 pg/mL streptomycin
sulfate, and 5% [v/v] fetal bovine serum) at 37°C in a humidified 5% CO:

incubator.

Luciferase Reporter Assay

CHO-K1 cells were seeded in 96-well plates at 8x103 cells per well in medium
A and incubated for 24 h. For the SREBP reporter assay, cells were co -
transfected with an SRE-1-driven luciferase reporter plasmid (pSRE-Luc) and
an actin promoter-driven B-galactosidase expression plasmid (pAc -pB-gal) at a
20:1 ratio, using FUGENE HD Transfection Reagent (Promega) according to the
manufacturer’s protocol. For the VDR reporter assay, Cignal Vitamin D Receptor
Reporter (QIAGEN) was used for transfection instead of pSRE-Luc. After 20 h,
the medium was changed to medium B (1:1 mixture of Ham’s F-12 medium and
DMEM, supplemented with 100 units/mL penicillin, 100 ug/mL streptomycin
sulfate, 5% [v/v] lipid-depleted serum, 50 uM compactin (Tokyo Chemical
Industry), and 50 uM lithium mevalonate (Sigma-Aldrich) containing the specific
test compounds. After 24 h incubation, the cells in each well were lysed with
100 pL of 1x Reporter Lysis Buffer (Promega), and 50 uL aliquots were used to
measure luciferase and B-gal activities. Luciferase activity was measured using
the Steady-Glo Luciferase Assay System (Promega), and p-gal activity was
measured using the p-Galactosidase Enzyme Assay System (Promega).

Luciferase activity was normalized to B-gal activity.
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-+ o~ NS00 00 00O - ST~ Ko 20 O\ B N= e
=  ARSE2E3FoTEQERE  S8ERYE 232 2I2n3yesasis
g FHHEAaRSAARRNRS RREREE  ¥8%% § RARKRSQRNZS
X : parts per Million : Carbon13
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single_pulse
<
<
-4 dc_balance )
<& sexp( 0. 2(!:1.
Q cnp-:ou( u(u, om, um, 100(%] )
lt:( x nm TRUE )
lulu.nqh-n
ppm
EUFICH%: : 41XKWG190131-minor_Proton-1-1.3jdf
<]
-
FiC
Filename = 41KWG190131-minor_Proton-1
Author -y-y:
Experiment = proton.3jxp
Sample_Id = 41KWG190131-minor
Solvent - -D
Creation Time = 31-JAN-2019 17:07:43
Revision Time = 31-JAN-2019 17:12:25
Current_Time = 31-JAN-2019 17:12:57
) it = single ’lll'
Pl Data_Format = 1D COMPLEX
 Size = 13107
Dim_Title = Proton
Dim_Units = (ppm]
Dimensions -X
Site = JNM-ECS400
Spectrometer = DELTA2 NMR
Field Strength = 9.389766(T] (400(MHz])
X_Acq Duration = 2.18365952(s)
Domain =18
X3 = 399.78219838 [Miz]
X_Offset - ]
< X_Ppoints = 16384
- X_Prescans =
X =0. 1
X_Sweep = 7.5030012(XHz]
8 X_Sweep_Clipped = 6.00240096 (kAz)
pc L ITr_Domain = Proton
2 { Irr_Freq = 399.78219838 [MHz)
i < 1rr_offset = 5(ppm)
Tri_Domain = proton
Tri_Freq = 399.78219838 [MHz)
g ) Trioffset = 5(ppm]
c1 =
-] Scans =8
'g°' I | — . I Total_Scans -8
T T T T T T T T T Relaxation Delay = :;ll
.0 8.0 3 . 3 = -
9. 7.0 6.0 5.0 4.0 30 20 1.0 0 Bat = 24.2140)
X_90_Width = 6.3[us)
X_Acq_Time = 2.18365952(s)
X_Angle = 45[deg])
X_Ata = 1.1(dB)
X_pulse = 3.15(us)
IEE_Mode = off
Tri Mode = off

de_balance
sexp( 2. o[lu,

uapuotd(

0['1. 0(.1. '0('!. 100(8] )

ne( 1, nm. TRUE )
machinephase

ppm
BUFiChE::

41KWG1 90131 -minor_Carbon-1-1.jdf

Filenamo = 41KWG190131-minor_Carbon-1
Author = y-y:
Experiment = carbon.)xp
Sample_Id = 41XWG190131-minor
Solvent - W‘

y_Time - 19 17:11:51
Revision Time = :-m-zou 09:11:51
Current_Time = 1-FEB-2019 09:17:19

Wt 1 - lll,.ngl.. pulse decoupled gat
Forma = 1D COMPLEX
Dim_Size = 26214
o0 Dim Title = Carbonl:
5] Dim Units = (ppm)
< Dimensions -
Site = JWM-ECS8400
Spectrometer = DELTA2 ) MR
Field | =9. !l.'l“[f] uoon-:n
X_Acq Duration = 1 oum:
o X_Domain -
s X = 1oo 52530333 (Miz)
X_offset = 100 (ppm]
X_Points - 32768
X_Prescans -
X3 =0. 1
X_Sweep = 31.40703518 [xHz]
| | X_Sweep_Clipped = 25.12562814 [kHz)
— Irr_Domain = Proton
i | Irx_Freq = 399.76219838 [MHz]
‘xnn_ottm = 5[ppm)
| ipped -
Scans = 16000
g Total_Scans = 16000
g Relaxation Delay = 2(s)
5 5 . I lL. .l | l Becvz_dain T8
Temp, -24.
| T T T T T T T T T T T T T T T T T X_90_Width = 10.9[us)
170.0 160.0 150.0 140.0 130.0 1200 110.0 100.0 90.0 800 700 600 500 400 300 200 100 §— :“' - ;o‘:ﬁ:?’“("
L] A AN A A AASSS B 2 e
X 50 = 3.6 us
S \ Irr_Atn_Dec = 26.327(dB)
85 0p3BIineNSooEsiiiIINl s gspsfssrpiasisamms  lnES
& 8 CRECRIRNISSILNSAAGZERNE  BY RRRAGAAGERAS SRR Ian - o.uistee
g ¥ SOdHANRESEEANN2Srreres Y8 9YARSRRNRERRY=T = i
X : parts per Million : Carbon13
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abundance

< -{single_pulse
|
|
~--- PROCESSING PARAMETERS ---=
] dc_balance( ?. nulo )
H sexp( 0.2([Hz], 0.0(s] )
8 a( 0[%), O[], BO[%], 100(%] )
zerofill( 1 )
fft( 1, TRUE, TRUR )
machinephase
S 5
o BTl : Ph-maj

= 41KWG190201-24F-tetrazole~
Y-¥s
proton. Jxp
= 41KWG190201-24F-tetrazole-
= CHLOROFORM-D
19 15:05:37

= 1
= 1-FEB-2019 15:10:07
= 1-FEB-2019 15:10:22

= single_pulse
1D COMPLEX

13107

Proton

[ppm]

X
= JNM-ECS400
DELTA2_NMR

9.389766(T] (400(MHz])
18365952(s]

399.78219838 (MHz)
5(ppm]

16384

1

7.5030012 (kiz}
6.00240096 (xHz]

Proton
399.78219838 [MHz)
5 (ppm]

Proton
399.78219838 (MHz)
5(ppm)

5(s]

26

23.4(4C)
6.3[us]
2.18365952(s)
45[,

abundance

single pulse decoupled gated ]

==== PROCESSING PARAMETERS ~---
:_balance( 0, FALSE
( 2.0[Hz], 0.0(s] )
trapezoid( O[%], O[%], 80(%), 100(%] )
zerofill( 1)
££t( 1, TRUE, TRUE )
machinephase

0.7

ppm
BUFCh%: : Ph-maj

cl 9a 41KWG190201-24P-tetrazole-

y-yakka

0.5

carbon. Jxp
41KWG190201-24P-tetrazole-
CHLOROPORM-D

0.4

single pulse decoupled gat
1D COMPLEX

D
26214
Carbon13
(ppm]
X
JNM-ECS400
DELTA2_MMR

9.389766(T] (400[MHz])
o(s)

0.3

13¢
100.52530333 [MHz ]
100 (ppm]

32768

4

0.2

o
31.40703518[kHz)
25.12562814 [kHz)

Proton
399.78219838 [MHz)
5 (ppm])

0.1

ol -

1700 1600 1500 1400 130.0 1200 110.0 1000 900 800 700

=
w
(=
=
-
=5
o
w
=
(=
w
=3
=3
S
=
>

%
\
7
;
;

123.0043
1115724

26.327(aB)

26.327(aB)
WALTZ

= 0.115([ms)

64.1175——
48.0422
136.1430 —
129.1160~_
128.0481
127.9242
126.1126
77.3242
77.0000
76.6854
73.5962
733196
73.0527
56.1193
55.6235
502078~ ¢
45.8410——
40.0916 — ¢
35.6104
29.0315
27.5918
27.3820
27.0960
26.7432
23.5491
23.3394
21.9855
18.5912
11.7930

125.4643

X : parts per Million : Carbon13
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X : parts per Million : Carbon13

e N AN

3
10
55

T

153.2099
137.6495
130.0981
129.5165
127.9051
125.4452
1229853
112.7547~_
77.3242
77.0000
76.6854
73.6057
73.3292
73.0622
56.0907
55.4614
45.8029
45.5836
39.9200
35.6009
28.9362
27.5918
27.3439
27.2867
27.1055
26.7242
23.5491
23.1201
22.0427
18.5816
11.8216

122.6420

£10.0-20.0 X%

single_pulse
o4
-
- 2 TROCEESING PARNMETERS ----
S dc_balance( O ru.n( l)
. seXp( 0.2[Hz], 0.0(s) )
a trapezoid( O[], O[], BO[%], 100(%] )
zerofill (
£££( 1, TRUE, TRUE )
pem
BFCa%
<
e cl
Pilename 41KHG190204-4C1Ph-tetrazol
Author y-yakka
proton. Jxp
Sample_Id 41KWG190204-4C1Ph-tetrazol
Solvent = CHLOROFORM-D
Creation_Time = 4-FEB-2019 13:56:23
Revision Time = 4-FEB-2019 13:59:00
| Current_Time = 4-FEB-2019 13:59:10
= | & = single_pulse
o | Data_Format = 1D COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions x
site = JNM-ECS400
| Spectrometer = DELTA2_NMMR
| Field Strength = 9.389766(T) (400 (MHz])
| X _Acq Duration = 2.18365952(s]
X -
X1 = 39978219838 [MHz)
X offset = 5(ppa]
< X_Points = 16384
- X_Prescans -
X =0.
X_sweop = 7.5030012 (XHz]
| X_Sweep_( cnwoa = 6.00240096 [kHz]
ITr_I = Proton
| = 399.78219838 [MHz)
5(ppm)
399.78219838 (MHz)
= 5(ppm]
= FALSE
= 5(s)
=34
= 23.8(aC)
= 6.3(us)
= 2.18365952(s]
= 45(deg)
a =1.1(dB]
g = 3.15[us]
d - Off
~ = off
X : parts per Million : Proton
single pulse decoupled gated NOE
0
= R F
—— PARAMETERS -==~
aa balance
P sexp( 2. o(n). ofs] )
< Erapezoid( 0[41, O[%], 80[%1, 100(8) )
zerofill( 1
£££( 1, TRUE, TRUE )
machinephase
PP
© Cl BUFEd%: : 41KWG1
2
= 41KWG190204-4C1Ph-tetrazol
wy -
s = carbon.)xp
= 41KWG190204-4C1Ph-tetrazol
= CHLOROFORM-D
= 4-FEB-2019 13:59:30
= 4-PEB-2019 15:16:41
= 4-FEB-2019 15:17:18
<
<] = single pulse decoupled gat
= 1D COMPLEX
= 26214
= Carbonl,
= [ppm)
“d = JNM-ECS400
4 = DELTA2_NMR
9.389766(T] (400 (MHz])
043333128’
00. 52530333 [MHz)
a7 o
< 1 2768
it i
| = 31.40703518 [xHz)
| = 25.12562814 [XHz]
| = Proton
= B = 399.78219838 [MHz]
o ! i | : ¢ = 5(ppm)
| | | c1 = TRUE
| || J‘ Scans = 1500
g [ l | I | Total_scans = 1500
L] L L
1
S O . I W} i PRI N

WALTZ
= 0.115(ms)
= TRUE

S25




X : parts per Million : Carbon13

single_pulse
o]
wy
= 41KWG190222-24¥-3meph-tetr
3 = y-yaxxa
<+ = proton. Jxp
a = 41K70190222-24F-3meph-tetr
CHLOROFORM-D
9 12:08:03
= 22-FEB-2019 12:15:05
o = 22-FEB-2019 12:16:11
3
= single_pulse
= 1D COMPLEX
= 13107
= Proton
= (ppm)
-X
= JHM-ECA600
= DELTAZ_RMR
> Field Strength = 14.09636928(T] (600 [MHz])
24 X_Aoq Duration = 1.4548992(s)
X1 - 18
H,;C % = 600.1723046 [Miz]
| X_offset = 5(ppm)
| X_Points = 16384
X_Prescans -1
10a X_Resolution = 0.68733284 [Hz)
X_Sweep = 11.26126126 [kEz]
X 00900901 [kHz]
;| Proton
o] ) 600.1723046 [Miz]
& x 5(ppm)
i = Proton
Tri} = 600.1723046 [Miz]
Tri_Offset = 5(ppm)
Clipped FALSE
Scans =8
Total_Scans =8
Relaxation Delay = 5(s]
Recvr_Gain =36
<] | Temp_Get = 23.1(dC)
- | X_90_Widtn = 8.1[us]
X_Acq_Time = 1.4548992(s)
R 2 2 I X_Angle = 45(deg]
- & b X 1S X_Atn = 2.5[aB]
- ~ o X_pulse = 4.05[us]
o £ — ITr_Mode = off
P~ /‘O: i I Tri_Mode = off
g i S / | i Dante_presat = PALSE
.§ 1] WL | Initi3l Wait = 1(s]
WL s 0 o
S N ¢ | S— S — / VAL
F1
«
T T T T T T T d T
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
] e ————————CFN~
00 V)00 V)N T o — O s o w o -\ V) TV ~O® O TMm NSO —=WnoN TV gt g
R P N e LR L LR LR
PP S SR AR RV SV RSV PRI P pxut o It ul Sl -l -l Jul s i s e . Sk el Qul- Q- Jl Stk fp- -2 9=~ 9=
X : parts per Million : Proton
25 B
&l Isingle pulse decoupled gated NOE
heE
N
RE
L = 41KWG190222-24F-3meph-tetr
o = y-yakka
3 = carbon. Ixp
= 41KWG190222-24F-3meph-tetr
] = CHLOROFORM-D
- - 12:11:16
@ = 22-FEB-2019 13
- = 22-FEB-2019 13:47:14
=4 & = single pulse decoupled gat
- Data_Format = 1D COMPLEX
©° Dim Size = 26214
- Dim Title = Carbenl
Dim_Units =
i Dimensions -
— site -
< Spectrometer =
-
)
=3 - !
L -
a -
=3 H;C :
S
2] 10a
=
*
24
~
S
=
<
ot 1
<
b
<
@
=
g | |
< q i | -
8 I | | | | | Decoupling -
.§ =3 | | | | | | Initial Wait =
© | “ | 3 | | [ Yos_Tine - 2ra)
) Il ) S 218
_g e ~ 4 L . ebadd AR Ropetition Time = 2.69206016(s)
T T T T T T T T T T T T T T T T T T T
180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 .0 500 400 300 200 100 0
LA AN A1 ANSSS
N \
= S RENERIGE8R SEEFNR RECINOENSISTRIERS
= L VIO W N800 0 Nenn= HQ=OROeREOAENNG MY
wi ~ WOV VNN — SO mnnm VNSOV OMOM N — 0
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single_pulse |
|
- Pilename = 41KNG190221-24P-m-methylph
~ Author - y~y
o = proton.)xp
< ] Sample Id - umuo:zl zu--—-myxpn
-« Solvent = CHLOROFORM-D
_Time = z:
] 'ime -
Current Time - 21-'!'-201! 12 3:28
Comment = single_pulse
| Data Format = 1D COMPLEX
Dim _Size = 13107
H,C Dim Title = Proton
3 Dim Units = (ppm)
Dimensions -
=3 Site = JWM-ECA600
S Spectrometer = DELTA2_WMR
Fi = 14. T] n
1.4548992(s)
18
600.1723046 (MHz]
5 (ppm)
16384
1
0.68733204 (Hz)
11.26126126[kHz]
=1 9.00900901 (kHz)
7 Proton
600.1723046 [MHz]
10b 5 [ppm)
= Proton
= 600.1723046 [MHz]
= 5(ppm)
-
=8
=8
= 5[s)
< =38
< = 22.8(dC]
= 8.1(us]
< = 1.4548992(s)
9 8 8 ] = 45(deg)
o o ~& & = 2.5(dB]
= 4.05[us)
| : ) = off
Eg Tri_Mode - off
8 - Dante_Presat -
5 Initial Wait = 1(s)
B 1 tion_Time = 6.4548992(s]
_g o ~ AN P M N R __"‘__\M -\_._/‘AL o | W
T T T T T T T l V
8.0 7.0 6.0 5.0 4.0 3.0 20
MVNANONO o - MW= AN~ O 00—~ R wv o o TNANND TS - —_g e no
:c«te:.s::§§:‘:§ssss%a:a&.aaaaﬁs%s%aaiss;;a:s;%ﬁ‘;mﬁmaa‘e
hl\hhI\I\hl\l\w\wmwv\v\v\mNNNN————————A————————-——c—————t—-—w———ooo
X : parts per Million : Proton
.
~ single pulse decoupled gated NOE
~
=4
oS
- Filename = 41KNWG190221-24P-m-methylph
Author = y-yakka
w Experiment = carbon.jxp
-] Sample_Id = 41KWG190221-24F-m-methylph
Solvent = CHLOROFORM-D
- 1 =21 9 12:37:51
-] Revision Time = 21-FEB-2019 13:40:59
Current Time = 21-FEB-2019 13:43:47
o t = single pulse decoupled gat
— Data_Format = 1D COMPLEX
Dim Size = 26214
o Dim Title = Carbon13
- Dim Units = (ppm]
Dimensions =-X
— Site = JNM-ECA600
= Spectrometer = DELTA2_WMR
= Field Strength = 14.09636928(T] (600(MHz]))
2 ors)
13¢
o H3c 150.91343039 [MHz)
(=3
®J
<
=]
(=
]
(=
“] =
© = 2(s]
= 58
< ] = 23.6[4C)
d 10b = 11.5[us])
= 0.69206016(s)
o = 30(deg]
uk = 12(dB]
= 3.83333333(us)
~ = 21.5(d8)
94 = 21.5(dB]
= WALTZ
= 76[us)
8 =1 | = TRUR
s S | = 1(s]
J | = TRUE
5o I ! = 2(s)
] = 2.69206016(s)
T T T T T
170.0 160.0 150.0 140.0 130.
= % RB25FR8%S
8§ § Z8RIBEIS
2 s oaasdds
X : parts per Million : Carbon13™




single_pulse
= 41KWG190403-1_Proton-1-4.
< re B k]
w [ ©
| oo
Ll
]
-+
-
| = INM-RCA600
= DELTAZ MR
=14 1 n
| 1a = 1.4548992(s]
- | (o] X Preq = 600.1723046 [MHz]
e | X offset = S(ppm]
| X_Ppoints - 16384
| X_Prescans =1
| X_Resolution = 0.68733284 (Hz)
| X_Sweep = 11.26126126 (kHz)
| X Sweep_Clipped = 9.00900901 [kHz]
| Irr_Domain = Proton
| Irr = 600.1723046 [MHz)
| Irsoffset = 5(ppm]
= | Tri_Domain = Proton
Py Tri_Freq = 600.1723046 [MHz)
Tri_Offset = 5(ppm)
Clipped -
Total_Scans -
‘ Relaxation Delay =
| ,_Get -
X_90_Width -
e | (Acq_Time =
| 2 « A =
: : X_pulse =
= m‘ = s " IFr_Mode = oft
o Tri_Mode - off
g = / - Dante_Presat = PALSE
8 Initial Wait = 1(s)
-1 I Repetition_Time = 6.4548992(s)
g o A A VT L L_,Lu..hﬂ_i S -
l! T T - T T
9.0 8.0 7.0 50 4.0 3.0
g .
— —_ _— ——— — — Qe o O = E Pl
2839988 n 858285 320N 038R53839833 8528885237
PR PR P by peipsibe ot put fuc it it ot (oS s e s s k- Sk Sk et (i i - (- k=4 = 2
X : parts per Million : Proton
jsinsle pulse decoupled gated NOE
~
hE
Pi1 -
n Author -
- % e
sample_td =
- ] Solvent - -D
- Creation Time = 019 16:51:22
Revision Time = 3-APR-2019 17:27:31
o Current_Time = 3-APR-2019 17:27:51
- € single pulse decoupled gat
Data_Format 1D COMPLEX
ha B Dim Size 26214
- Dim Title Carbon13
Dim_Units {ppm)
=3 Dimensions X
- site = JNM-ECA600
Spectrometer = DELTAZ MR
24 Pield =14 T) (600 (MHzZ])
(_Acq Duration = 0.69206016(s]
Domain - 13¢
g S, = 150.91343039 [MHz)
=3 X Offset = 100 (ppm)
X Points -
0 1 cl X_prescans =
=] X Resolution =
X_Sweep -
~ X_Sweep_Clipped =
= Irx_Domain = Proton
Irx_Preq = 600.1723046 (MHz)
© Irr_offset = 5(ppm)
> Pped = TRUE
= = 512
= 512
v
o = 2(s)
- 58
< = 22.5[ac)
ps = 11.5[us)
= 0.69206016(s]
@ = 30(deg)
pik = 12(d8)
= 3.83333333(us]
= 21.5[4B)
o = 21.5(dB]
S ‘ = WALTZ
. | ‘ = 76{us}
- | | = TRUE
ER=E ‘; L = 1la)
g y | | f | = TRUE
b1 { | | " - 2(s]
5 o - 1\ A = 2.69206016(s)
‘s T T T T T T T T T T T T T T T T T T
180.0170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 40.0  30.0 .0 100 0
W | A
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S g FE=28%sgR Z883%8 & EZ2HE8LEY82E
o % wSoSwvmvne 5w o~ -\ e e O 00 —|
§ € $s8d89488c EEgere ¥ ¥ YasRSSaqdss
X : parts per Million : Carbon13




7.0

5.0

3.0

20

1.0

single_pulse

3.03

abundance

Cl

Cl

§

25.26

= 41KWG190404-1_Proton-1-4.3
= y-yakxa

proton. jxp
41KWG190404-1
CHLOROFORM~-D

17:0

7
4-APR-2019 17 112
4-APR-2019 17:24:38

single_pulse
1D COMPLEX
13107

Proton

™

992 (3]

1m

600.1723046 [MHz]
[

16384
1

0.68
11.26126126 (kHz)
9.00900901 [kHz]

600.1723046 [MHz)
5(ppm]

Proton
600.1723046 [MHz]
S (ppm)

5(s)

40

22.4[4C]

8.1(us]

1.4548992(2)
deg]

i(s)
6.4548992(s)

01 02 03 . X
. . - 0[4 0|5 0;6 017 0;8 039 110 11 12 13 14 15

0

single pulse decoupled gated NOE

Cl

Cl

i "

11b

———

,_
S
——

41K0G190404-1_Carbon-1-3.3
y-yakka

carbon. 3xp
41KWG190404-1
-D

4-APR-2019 17:10:57
4-APR-2019 18:11:07
4-APR-2019 18:12:22
single pulse decoupled gat
1D COMPLEX

26214
Carbonl.
[ppm)

x
JI-ECAS00
DELTA2_MMR

3

4 T)

0.69206016(s]

1

150.91343039 [Miz)
00 [ppm)

32768
4

abundance

X:

1600 1500 140.0

2151.970 —
§147.059 ——
§136.067 —_

parts per Million : C:

P
oS3
(=

=

39.898 —

46.083
45.585

35.599 —

w
o4
=
[
=3
<

:

28.896
27.508 \—

27.336
27.288
27.173
26.723
23.554
23.123
22.041

—
o4
=3
=3

1834

18.584

Proton
600.1723046 [MHz)
5 (ppm]

FALSE
1024
1024

2(s)

58
23.6(aC)
11.5(us])
0.69206016(s)
30 (deg)

12(aB]
3.83333333[us]
21.5([dB)

2(s)
2.69206016(3)




single_pulse
<]
v Filenane = 41K0G190505-2_Proton-1-4.3
/& Author = y-yakka
M4 = proton. jxp
] Sample_Id = 41KWG190505-2
Solvent - D
Creation Time = 5-MAY-2019 14:
Revision Time = S5-MAY-2019 15
Current_Time = S5-MAY-2019 15:05:21
o t = single_pulse
<1 Data_Format 10
Dim Size = 13107
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X
te = JNM-ECA600
Spectrometes = DELTA2_ NMR
F Field Strength = 14.09636928(7) (600 (MHz])
X_Acq Duration = 1.4548992(s]
< X Domain =18
e« X_Freq = 600.1723046 [MEz)
[ppm)
12a = 16384
.68733284 (Hz)
1.26126126 (kHz]
00900901 [kHz]
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