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Experimental procedures 

 

General 

 

All reactions involving air- and moisture-sensitive reagents were carried out using 

standard syringe-septum cap techniques. Unless otherwise noted, all solvents and 

reagents were obtained from commercial suppliers and used without further purification. 

Routine monitoring of reactions were carried out Merck silica gel 50 F254 TLC plates. 

Column chromatography was performed on Kanto Chemical silica Gel 60N (spherical, 

neutral 60-230 µm) with the solvents indicated. Melting points were taken on Yanako 
MP-S3 micro melting point apparatus and are uncorrected. 1H and 13C NMR spectra 

were measured with a Jeol ECZ-400s (400 MHz) spectrometer. Chemical shifts were 

expressed in ppm using CHCl3 (7.26 ppm for 1H NMR, 77.0 ppm for 13C NMR) in 

CDCl3 as an internal standard. Infrared spectral measurments were carried out with a 

JASCO FT/IR-4700 and only noteworthy absorptions were listed. HRMS spectra 

measured on a Micromass LCT spectrometer. 

 

Synthesis of 2-(but-3-en-1-yl)-2-methylcyclohexane-1,3-dione (13). 

 

 
 

To a stirred solution of 2-methyl-1,3-cyclohexane-1,3-dione 14 (10.0 g, 79.3 mmol) in 

DMSO (80 mL) was added 4-bromo-1-butene (21.4 g, 16.0 mL, 158.5 mmol), Cs2CO3 

(31.0 g, 95.1 mmol), NaI (17.8 g, 118.9 mmol) at room temperature under Ar, and the 

mixture was stirred for 18 h at same temperature. The reaction was quenched with H2O 

at 0 ºC and the mixture was extracted with AcOEt. The combined organic layers were 

washed with brine, dried over MgSO4, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (hexane-AcOEt, 3:1) to afford 13 (5.06 g, 

35%) as yellow oil and O-butenyl compound (4.29 g, 30%) as yellow oil.  
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Data for 13: IR (neat) 2944, 1726, 1695, 1456, 1026 cm–1; 1H NMR (400 MHz, CDCl3) 

d 1.24 (3H, s), 1.82-1.93 (5H, m), 1.96-2.06 (1H, m), 2.58-2.74 (4H, m), 4.92-5.00 (2H, 

m), 5.65-5.76 (1H, m); 13C NMR (100 MHz, CDCl3) d 17.6, 19.8, 29.0, 36.2, 38.0 (2C), 
65.1, 115.4, 137.4, 210.3 (2C); HRESIMS calcd for C11H16O2Na [M+Na]+ 203.1048 

found 203.1047. 

Data for O-butenyl compound: IR (neat) 2947, 1617, 1377, 1354, 1095 cm–1; 1H NMR 

(400 MHz, CDCl3) d 1.69 (3H, t, J = 1.8 Hz), 1.97 (2H, td, J = 6.4, 1.9 Hz), 2.34 (2H, t, 
J = 6.9 Hz), 2.46 (2H, qt, J = 6.4, 1.4 Hz), 2.54 (2H, td, J = 6.4, 1.9 Hz), 4.04 (2H, t, J = 

6.4 Hz), 5.09-5.18 (2H, m), 5.84 (1H, tdd, J = 16.9, 10.0, 6.8 Hz); 13C NMR (100 MHz, 

CDCl3) d 7.4, 21.0, 25.4, 34.1, 36.3, 67.0, 115.4, 117.6, 133.7, 171.1, 198.9; HRESIMS 
calcd for C11H16O2Na [M+Na]+ 203.1048 found 203.1040. 

 

Synthesis of (2R*,3R*)-2-(but-3-en-1-yl)-3-hydroxy-2-methylcyclohexan-1-one (12). 

 

 

To a stirred solution of 13 (3.67 g, 20.4 mmol) in MeOH (200 mL) was added NaBH4 

(231 mg, 6.12 mmol) at –78 ºC, and the mixture was stirred for 1 h at same temperature. 

The reaction was quenched with 1 M HCl aq. and the mixture was extracted with 

AcOEt. The combined organic layers were washed with brine, dried over MgSO4, and 

concentrated in vacuo. The resulting residue was purified by column chromatography 

(hexane-AcOEt, 6:1) to afford 12 (3.62 g, 97%, 15:1 diastereomer mixture) as colorless 

oil.  

IR (neat) 3464, 2941, 1695, 1454, 1060 cm–1; 1H NMR (400 MHz, CDCl3) d 1.17 (3H, 
s), 1.54-1.63 (2H, m), 1.70-1.85 (2H, m), 1.88-2.06 (4H, m), 2.32-2.44 (2H, m), 3.70 

(1H, dd, J = 8.5, 3.9 Hz), 4.94-5.05 (2H, m), 5.75-5.85 (1H, m); 13C NMR (100 MHz, 

CDCl3) d 18.9, 20.6, 27.6, 28.7, 30.7, 37.6, 54.5, 77.4, 114.7, 138.4, 213.8; HRESIMS 
calcd for C11H18O2Na [M+Na]+ 205.1204, found 205.1196.  
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Synthesis of 

(2R*,3R*)-3-(((bromomethyl)dimethylsilyl)oxy)-2-(but-3-en-1-yl)-2-methylcyclohexan

-1-one (S1). 

 
 

To a stirred solution of 12 (3.79 g, 20.8 mmol) in CH2Cl2 (104 mL) was added 

imidazole (3.40 g, 49.9 mmol) and ClMe2SiCH2Br (4.68 g, 3.40 mL, 24.9 mmol) at 

room temperature under Ar, and the mixture was stirred for 1 h at same temperature. 

The reaction was quenched with H2O and the mixture was extracted with CH2Cl2. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

20:1) to afford S1 (6.90 g, quantitative yield) as colorless oil. 

IR (neat) 2952, 1706, 1255, 1082 cm–1; 1H NMR (400 MHz, CDCl3) d 0.26 (6H, s), 
1.10 (3H, s), 1.50-1.59 (3H, m), 1.67-1.81 (2H, m), 1.89-2.01 (3H, m), 2.29-2.40 (2H, 

m), 2.45 (2H, s), 3.72 (1H, t, J = 6.4 Hz), 4.93-5.03 (2H, m), 5.79 (1H, tdd, J = 16.9, 

10.5, 6.0 Hz); 13C NMR (100 MHz, CDCl3) d –2.6, –2.5, 16.2, 19.1, 20.4, 27.7, 29.4, 
30.9, 37.6, 54.8, 78.7, 114.5, 138.6, 213.7; HRESIMS calcd for C14H26O2BrSi [M+H]+ 

333.0885 found 333.0879. 

 

Syntnesis of 

(1R*,5S*,7R*)-7-(but-3-en-1-yl)-3,3,7-trimethyl-2-oxa-3-silabicyclo[3.2.2]nonan-6-one 

(11). 
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To a stirred solution of S1 (10.0 g, 30.0 mmol) in THF (300 mL) was added dropwise 

LHMDS (1.0 M THF, 60 mL, 60.0 mmol) at –78 ºC room temperature under Ar, and the 

mixture was stirred for 10 min at same temperature. After the reaction mixture was 

stirred for 2 h at room temperature, the reaction was quenched with saturated NH4Cl 

aqueous solution and the mixture was extracted with AcOEt. The combined organic 

layers were washed with brine, dried over MgSO4, and concentrated in vacuo. The 

resulting residue was purified by column chromatography (hexane-AcOEt, 20:1) to 

afford 11 (6.56 g, 87%) as colorless oil. 

IR (neat) 2952, 1706, 1252, 1088 cm–1; 1H NMR (400 MHz, CDCl3) d 0.01 (3H, s), 
0.28 (3H, s), 0.94 (1H, dd, J = 15.1, 6.0 Hz), 1.02 (3H, s), 1.08 (1H, ddd, J = 15.1, 4.4, 

1.6 Hz), 1.64-1.72 (1H, m), 1.78-1.93 (2H, m), 2.02-2.25 (5H, m), 2.85 (1H, dd, J = 

10.3, 5.3 Hz), 4.12 (1H, dd, J = 4.4, 1.6 Hz), 4.92-5.06 (2H, m), 5.83 (1H, tdd, J = 16.9, 

10.1, 6.4 Hz); 13C NMR (100 MHz, CDCl3) d 1.2, 3.5, 20.0, 21.2, 23.2, 24.0, 27.2, 33.7, 
44.1, 52.0, 73.9, 114.3, 139.0, 218.9; HRESIMS calcd for C14H24O2NaSi [M+Na]+ 

275.1443 found 275.1436. 

 

Synthesis of 

(1R*,5S*,6S*,7R*)-7-(but-3-en-1-yl)-3,3,7-trimethyl-6-(2-methylallyl)-2-oxa-3-silabicy

clo[3.2.2]nonan-6-ol (15). 

 
 

To a stirred solution of 11 (2.80 g, 11.1 mmol) in Et2O (55 mL) was added dropwise a 

2-methylallylmagnesium chloride (0.5 M THF, 44.4 mL, 22.3 mmol) at –10 ºC under Ar, 

and the mixture was stirred for 1 h at same temperature. The reaction was quenched 

with saturated NH4Cl aqueous solution and the mixture was extracted with AcOEt. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

40:1) to afford 15 (3.20 g, 94%) as colorless oil. 
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IR (neat) 3548, 3067, 2919, 1639, 1477, 1244, 1102 cm–1; 1H NMR (400 MHz, CDCl3) 

d 0.16 (3H, s), 0.17 (3H, s), 0.53 (1H, dd, J = 14.6, 2.7 Hz), 0.88 (3H, s), 1.21 (1H, ddd, 
J = 14.6, 6.8, 1.8 Hz), 1.51-1.69 (3H, m), 1.74-1.81 (1H, m), 1.86 (3H, s), 1.97-2.16 

(4H, m), 2.25 (1H, 1/2ABq, J = 13.3 Hz), 2.34 (1H, 1/2ABq, J = 13.3 Hz), 2.61-2.65 

(1H, m), 3.82 (1H, t, J = 3.7 Hz), 4.79 (1H, brs), 4.93 (1H, d, J = 10.5 Hz), 5.00-5.08 

(2H, m), 5.87 (1H, tdd, J = 17.2, 10.3, 6.4 Hz); 13C NMR (100 MHz, CDCl3) d 1.5, 4.2, 
20.5, 20.9, 23.9, 25.4, 26.0, 28.5, 33.9, 38.5, 44.8, 45.4, 74.9, 75.5, 113.8, 116.3, 140.1, 

143.1; HRESIMS calcd for C18H32O2NaSi [M+Na]+ 331.2069 found 331.2060. 

Synthesis of 

(1S*,2R*,3R*,6R*)-2-(but-3-en-1-yl)-6-(hydroxymethyl)-2-methyl-1-(2-methylallyl)cyc

lohexane-1,3-diol (10). 

 

 

To a stirred solution 15 (100 mg, 0.32 mmol) in MeOH (0.3 mL) and THF (0.3 mL) was 

added KHCO3 (32.0 mg, 0.32 mmol), KF (40.0 mg, 0.65 mmol) and 30% H2O2 (36.0 

mg, 0.08 mL, 1.07 mmol) at 0 ºC, and the mixture was stirred for 30 min at same 

temperature. After the reaction mixture was stirred for 18 h at room temperature, the 

reaction was quenched with 50% Na2S2O3 aqueous solution at 0 ºC and the mixture was 

extracted with AcOEt. The combined organic layers were washed with brine, dried over 

MgSO4, and concentrated in vacuo. The resulting residue was purified by column 

chromatography (hexane-AcOEt, 1:1) to afford 10 (79.0 mg, 91%) as a white solid. 

M.p. 67-72 ºC; IR (KBr disk) 3323, 2939, 1739, 1640, 1446, 1243 cm–1; 1H NMR (400 

MHz, CDCl3) d 0.88 (3H, s), 1.34-1.40 (1H, m), 1.46-1.56 (1H, m), 1.71-1.86 (3H, m), 
1.90 (3H, s), 1.93-2.06 (1H, m), 2.16-2.23 (2H, m), 2.31 (1H, td, J = 13.3, 5.0 Hz), 2.36 

(1H, 1/2ABq, J = 14.6 Hz), 2.52 (1H, 1/2ABq, J = 14.6 Hz), 3.61 (1H, dd, J = 11.4, 1.8 

Hz), 3.66 (1H, t, J = 2.5 Hz), 4.42 (1H, dd, J = 11.4, 2.7 Hz), 4.86 (2H, d, J = 13.3 Hz), 

4.92-4.97 (1H, m), 5.01-5.08 (1H, m), 5.89 (1H, tdd, J = 16.9, 10.5, 6.4 Hz); 13C NMR 
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(100 MHz, CDCl3) d 19.3, 20.2, 24.9, 27.4, 28.2, 30.3, 42.0, 43.7 (2C), 65.6, 73.2, 81.8, 
113.9, 114.6, 139.8, 145.0; HRESIMS calcd for C16H28O3Na [M+Na]+ 291.1936 found 

291.1928. 

Synthesis of 

(1R*,4R*,4aS*,9aR*)-4-(hydroxymethyl)-6,9a-dimethyl-1,2,3,4,5,8,9,9a-octahydro-4aH

-benzo[7]annulene-1,4a-diol (16).  

 

 

To a stirred solution of 10 (2.00 g, 7.45 mmol) in CH2Cl2 (750 mL) was added Grubbs 

2nd generation catalyst (316 mg, 0.37 mmol) at room temperature under Ar, and the 

mixture was refluxed for 2 h. The solvent was concentrated in vacuo. The resulting 

residue was purified by column chromatography (hexane-AcOEt, 1:1) to afford 16 (1.68 

g, 94%) as a white solid. 

M.p. 149-151 ºC; IR (KBr disk) 3269, 2922, 1596, 1434, 1057, 1031 cm–1; 1H NMR 

(400 MHz, CDCl3) d 1.00 (3H, s), 1.07 (1H, dd, J = 13.5, 5.7 Hz), 1.49 (1H, d, J = 13.7 
Hz), 1.66 (1H, d, J = 13.3 Hz), 1.76-1.79 (4H, m), 1.93-2.04 (2H, m), 2.24-2.49 (5H, m), 

3.32 (1H, brs), 3.62 (1H, d, J = 11.0 Hz), 4.25 (1H, dd, J = 11.4, 2.3 Hz), 5.79 (1H, d, J 

= 8.2 Hz); 13C NMR (100 MHz, CDCl3) d 19.7, 20.1, 22.9, 27.8, 28.6, 31.5, 38.5, 39.9, 
44.1, 65.2, 79.1, 79.3, 127.4, 134.7; HRESIMS calcd for C14H24O3Na [M+Na]+ 

263.1623 found 263.1617.  
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Synthesis of 

(1R*,4R*,4aS*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)

methyl)-6,9a-dimethyl-1,2,3,4,5,8,9,9a-octahydro-4aH-benzo[7]annulen-4a-ol (17).  

.  

 

To a stirred solution of 16 (1.68 g, 6.99 mmol) in CH2Cl2 (35 mL) was added Et3N (8.49 

g, 11.6 mL, 83.9 mmol), 4,4-dimethylaminopyridine (2.56 g, 21.0 mmol) and 

tert-butyldimethylsilyl chloride (4.21 g, 28.0 mmol) at 0 ºC under Ar, and the mixture 

was stirred for 16 h at room temperature. The reaction was quenched with saturated 

NH4Cl aqueous solution and the mixture was extracted with AcOEt. The combined 

organic layers were washed with brine, dried over MgSO4, and concentrated in vacuo. 

The resulting residue was purified by column chromatography (hexane-AcOEt, 20:1) to 

afford 17 (3.27 g, quantitative yield) as a white crystal. 

M.p. 52-54 ºC; IR (KBr disk) 3488, 2929, 2857, 1471, 1389, 1256, 1063 cm–1; 1H NMR 

(400 MHz, CDCl3) d 0.05 (3H, s), 0.06 (3H, s), 0.07 (3H, s), 0.07 (3H, s), 0.90 (18H, s), 
0.99 (3H, s), 1.50-1.57 (2H, m), 1.62-1.76 (2H,m), 1.71 (3H, s), 1.83-1.92 (1H, m), 

1.94-2.02 (1H, m), 2.19-2.34 (3H, m), 2.43 (1H, td, J = 13.5, 2.7 Hz), 3.37 (1H, dd, J = 

10.1, 6.4 Hz), 3.40-3.43 (1H, m), 4.04 (1H, dd, J = 10.1, 4.6 Hz), 4.25 (1H, d, J = 2.3 

Hz), 5.53 (1H, d, J = 7.8 Hz); 13C NMR (100 MHz, CDCl3) d –5.34, –5.29, –5.0, –4.7, 
17.9, 18.3, 18.7, 19.6, 25.0, 25.8 (3C), 26.0 (3C), 28.64, 28.65, 32.8, 35.7, 43.8, 44.3, 

64.7, 77.2, 81.4, 126.7, 130.6; HRESIMS calcd for C26H52O3NaSi2 [M+Na]+ 491.3353 

found 491.3355. 
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Synthesis of 

tert-butyl(((1R*,4R*,4aR*,9aS*)-4-((tert-butyldimethylsilyl)oxy)-4a,8-dimethyl-9a-((tri

methylsilyl)oxy)-2,3,4,4a,5,6,9,9a-octahydro-1H-benzo[7]annulen-1-yl)methoxy)dimet

hylsilane (9).  

 

 

To a stirred solution of 17 (2.60 g, 5.55 mmol) in N,N-dimethylformamide (28 mL) was 

added Et3N (5.62 g, 7.70 mL, 55.5 mmol) and trimethylsilyl trifluoromethanesulfonate 

(4.93 g, 4.00 mL, 22.2 mmol) at 0 ºC under Ar, and the mixture was stirred for 14 h at 

50 ºC. The reaction mixture was added into the saturated NaHCO3 aqueous solution at 0 

ºC and the mixture was extracted with AcOEt. The combined organic layers were 

washed with brine, dried over MgSO4, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (hexane-AcOEt, 60:1) to afford 9 (2.85 g, 

95%) as colorless oil. 

IR (neat) 2955, 2930, 1684 cm–1; IR (neat) 2930, 2857, 1255, 1077 cm–1; 1H NMR (400 

MHz, CDCl3) d 0.01 (3H, s), 0.03 (3H, s), 0.05 (3H, s), 0.07 (6H, s), 0.09 (6H, s),  
0.89 (9H, s), 0.90 (3H, s), 0.91 (9H, s), 1.44-1.54 (1H, m), 1.54-1.61 (2H, m), 1.61-1.80 

(3H, m), 1.67 (3H, s), 2.07-2.17 (3H, m), 2.39-2.51 (2H, m), 3.27-3.34 (2H, m), 3.96 

(1H, dd, J = 9.8, 3.9 Hz), 5.39-5.43 (1H, m); 13C NMR (100 MHz, CDCl3) d –5.25, 
–5.22, –4.6, –4.5, 2.8 (3C), 18.3, 19.47, 19.50, 26.0 (4C), 26.2 (3C), 26.3, 28.5, 30.2, 

31.8, 44.1, 44.7, 47.2, 65.3, 79.8, 81.6, 125.4, 130.2; HRESIMS calcd for 

C29H60O3NaSi3 [M+Na]+ 563.3748 found 563.3748. 

 

 

 

 

TBSO

OTMS
TBSO

TMSOTf
Et3N

DMF
0 ºC to 50 ºC, 14 h

95%TBSO

OH
TBSO

17 9

S9



Synthesis of 

(1R*,4R*,4aS*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)

methyl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-7-ol 

(S2).  

 

 

To a stirred solution of 9 (1.56 g, 2.88 mmol) in THF (29 mL) was added dropwise 

BF3•THF(1 M THF, 4.00 mL, 4.03 mmol) at 0 ºC under Ar, and the mixture was stirred 

for 18 h at room temperature. To a reaction mixture was added NaBO3•4H2O (2.20 g, 

14.4 mmol) at 0 ºC and the mixture was stirred for 4 h at room temperature. The 

reaction was quenched with H2O and the mixture was extracted with Et2O. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

50:1) to afford S2 (1.27 g, 79%) as colorless amorphous. 

IR (neat) 3347, 2929, 2857, 1471, 1253, 1129, 1075 cm–1; 1H NMR (400 MHz, CDCl3) 

d 0.02 (3H, s), 0.03 (3H, s), 0.07 (6H, s), 0.14 (3H, s), 0.16 (6H, s), 0,90 (9H, s), 0.91 
(9H, s), 0.94 (3H, s), 1.00 (3H, d, J = 6.0 Hz), 1.45-1.70 (6H, m), 1.71-1.99 (5H, m), 

2.52 (1H, td, J = 14.6, 4.1 Hz), 3.24-3.38 (2H, m), 3.64 (1H, td, J = 10.1, 2.0 Hz), 3.99 

(1H, dd, J = 9.4, 3.4 Hz); 13C NMR (100 MHz, CDCl3) d –5.2 (2C), –4.8, –4.3, 0.4, 3.5 
(3C), 18.3, 19.1, 19.9, 20.6, 26.0 (3C), 26.2 (3C), 30.3, 32.1, 36.9, 39.9, 45.0, 46.0, 49.5, 

64.4, 72.8, 79.3, 82.9; HRESIMS calcd for C29H62O4NaSi3 [M+Na]+ 581.3854 found 

581.3856.  
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Synthesis of 

(1R*,4R*,4aS*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)

methyl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one 

(8)	  

 

 

To a stirred solution of S2 (1.11 g, 1.99 mmol) in CH2Cl2 (5 mL) was added 

2-hydroxy-2-azaadamantane (3.00 mg, 19.9 µmol), KBr (24.0 mg, 199 µmol) in 
NaHCO3 aqueous solution (2.5 mL), and mixture of NaClO (223 mg, 0.19 mL, 2.99 

mmol) aqueous solution and NaHCO3 aqueous solution (2.5 mL) at 0 ºC and the 

mixture was stirred for 1 h at same temperature. The reaction was quenched with 

Na2S2O3 aqueous solution and the mixture was extracted with CHCl3. The combined 

organic layers were washed with brine, dried over MgSO4, and concentrated in vacuo. 

The resulting residue was purified by column chromatography (hexane-AcOEt, 30:1) to 

afford 8 (1.04 g, 94%) as colorless oil. 

IR (neat) 2929, 2857, 1714, 1252, 1129, 1073 cm–1; 1H NMR (400 MHz, CDCl3) d 
0.03-0.11 (21H, m), 0.90 (18H, s), 1.03 (3H, d, J = 6.4 Hz), 1.14 (3H, s), 1.41-1.86 (7H, 

m), 2.01 (1H, dd, J = 14.9, 9.8 Hz), 2.38-2.59 (3H, m), 2.89-2.98 (1H, m), 3.31-3.44 

(2H, m), 3.91 (1H, dd, J = 9.6, 2.7 Hz); 13C NMR (100 MHz, CDCl3) d –5.22, –5.20, 
–4.7, –4.3, 2.9 (3C), 17.4, 18.2, 18.3, 19.4, 21.6, 26.0 (3C), 26.2 (3C), 30.3, 31.9, 41.9, 

42.1, 44.5, 45.6, 48.4, 64.3, 79.3, 82.7, 212.9; HRESIMS calcd for C29H60O4NaSi3 

[M+Na]+ 579.3697 found 579.3699. 
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Synthesis of 

(1R*,4R*,4aS*,6R*,9aR*)-6-allyl-1-((tert-butyldimethylsilyl)oxy)-4-(((tert-butyldimeth

ylsilyl)oxy)methyl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annul

en-7-one (20).  

 
 

To a stirred solution of 8 (212 mg, 0.38 mmol) in CH2Cl2 (3 mL) was added Et3N (461 

mg, 0.63 mL, 4.56 mmol) at –78 ºC under Ar, and the mixture was stirred for 30 min at 

same temperature. To a reaction mixture was added trimethylsilyl 

trifluoromethanesulfonate (338 mg, 0.27 mL, 1.52 mmol) at –78 ºC, and the mixture 

was stirred for 30 min at same temperature. After the mixture was stirred for 1 h at room 

temperature, the mixture was added to saturated NaHCO3 aqueous solution and 

extracted with Et2O. The combined organic layers were washed with brine, dried over 

MgSO4, and concentrated in vacuo to give the compound 19. The obtained 19 was used 

for next reaction without further purification.     

To a solution of 19 obtained above in tetrahydrofuran (4 mL) was added MeLi (1.1 M 

Et2O, 0.71 mL, 0.78 mmol) at 0 ºC under Ar, and the mixture was stirred for 20 min at 

same temperature. To a reaction mixture was added hexamethylphosphoric triamide 

(140 mg, 0.14 mL, 0.78 mmol) and allyl iodide (197 mg, 0.11 mL, 1.17 mmol) at –30 

ºC, and the mixture was stirred for 2 h at same temperature. The reaction was quenched 

with saturated NH4Cl aqueous solution and the mixture was extracted with AcOEt. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

60:1) to afford 20 (191 mg, 84% for 2 steps) as a white solid. 

M.p. 96-100 ºC; IR (KBr disk) 2929, 1697, 1471, 1253, 1076 cm–1; 1H NMR (400 MHz, 

CDCl3) d 0.06 (9H, s), 0.08 (3H, s), 0.20 (9H, s), 0.86 (3H, s), 0.90 (9H, s), 0.91 (9H, s), 
1.08-1.12 (1H, m), 1.30 (3H, s), 1.55-1.87 (6H, m), 1.94 (1H, d, J = 15.6 Hz), 2.14 (1H, 

1/2ABqd, J = 13.7, 7.8 Hz), 2.28 (1H ,1/2ABqd, J = 13.7, 6.8 Hz), 2.46-2.51 (1H, m), 

2.59-2.74 (2H, m), 3.35 (1H, dd, J = 10.5, 6.9 Hz), 3.45-3.48 (1H, m), 3.94 (1H, dd, J = 

TBSO

TBSO

O

OTMS

TBSO

TBSO

OTMS

OTMS

CH2Cl2

TMSOTf, Et3N
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O

OTMS

dr = >95:5
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I
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9.6, 3.7 Hz), 4.99-5.06 (2H, m), 5.67-5.77 (1H, m); 13C NMR (100 MHz, CDCl3) d –5.2 
(2C), –4.2, –4.1, 4.1 (3C), 18.3, 18.7, 19.6, 21.6, 22.7, 26.0 (3C), 26.5 (3C), 29.1, 29.6, 

38.3, 45.0, 46.0, 46.3, 46.5, 49.7, 65.0, 79.4, 83.1, 118.0, 134.6, 215.6; HRESIMS calcd 

for C32H64O4NaSi3 [M+Na]+ 619.4010 found 619.4019. 

 

Synthesis of 

(1R*,4R*,4aS*,6R*,7R*,9aR*)-6-allyl-4-(hydroxymethyl)-6,9a-dimethyloctahydro-4a,7

-epoxybenzo[7]annulene-1,7(2H)-diol (21).  

 

 

 

To a stirred solution of 20 (43.0 mg, 72.0 µmol) in MeOH (0.4 mL) was added a drop of 
conc. HCl at room temperature and the mixture was stirred for 1 h at same temperature. 

The reaction was quenched with saturated NaHCO3 aqueous solution and the mixture 

was extracted with AcOEt. The combined organic layers were washed with brine, dried 

over MgSO4, and concentrated in vacuo. The resulting residue was purified by column 

chromatography (hexane-AcOEt, 2:1) to afford 21 (19.0 mg, 89%) as a white solid. 

M.p. 154-159 ºC; IR (KBr disk) 3365, 2924, 1417, 1024 cm–1; 1H NMR (400 MHz, 

CDCl3) d 0.81 (3H, s), 1.08 (3H, s), 1.62-1.71 (3H, m), 1.75-1.99 (6H, m), 2.04-2.25 
(4H, m), 3.58 (1H, t, J = 2.7 Hz), 3.68 (1H, dd, J = 11.4, 3.2 Hz), 3.98 (1H, dd, J = 11.4, 

3.7 Hz), 5.05-5.13 (2H, m), 5.84 (1H, tdd, J = 16.9, 10.1, 7.3 Hz); 13C NMR (100 MHz, 

CDCl3) d 19.4, 22.3, 23.3, 28.7, 32.4, 33.3, 38.1, 38.9, 40.9, 41.1, 43.8, 63.8, 78.2, 86.7, 
106.1, 117.5, 134.9; HRESIMS calcd for C17H28O4Na [M+Na]+ 319.1885 found 

319.1877. 
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Synthesis of 

(1R*,4R*,4aS*,6R*,9aR*)-6-allyl-1-((tert-butyldimethylsilyl)oxy)-4-(hydroxymethyl)-6

,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (S3). 
 

 

 
To a stirred solution of 20 (29.2 mg, 49.0 µmol) in MeOH (0.5 mL) was added 0.5 M 
HCl aqueous solution (0.2 mL) at room temperature and the mixture was stirred for 2 h 

at same temperature. The reaction was quenched with saturated NaHCO3 aqueous 

solution and the mixture was extracted with AcOEt. The combined organic layers were 

washed with brine, dried over MgSO4, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (hexane-AcOEt, 10:1) to afford S3 (16.3 mg, 

69%) as a white solid. 

IR (neat) 3444, 2930, 1694, 1252, 1077 cm–1; 1H NMR (400 MHz, CDCl3) d 0.06 (3H, 
s), 0.08 (3H, s), 0.21 (9H, s), 0.87 (3H, s), 0.92 (9H, s), 1.09-1.15 (1H, m), 1.31 (3H, s), 

1.53-1.71 (4H, m), 1.78-1.88 (2H, m), 1.92 (1H, d, J = 15.6 Hz), 2.16 (1H, 1/2ABqd, J 

= 13.7, 8.2 Hz), 2.27 (1H, 1/2ABqd, J = 13.7, 6.9 Hz), 2.47-2.53 (1H, m), 2.59-2.76 

(2H, m), 3.44 (1H, dd, J = 10.3, 8.0 Hz), 3.47-3.49 (1H, m), 4.01 (1H, dd, J = 10.3, 3.9 

Hz), 4.99-5.08 (2H, m), 5.72 (1H, tdd, J = 17.2, 9.8, 7.6 Hz); 13C NMR (100 MHz, 

CDCl3) d –4.2, –4.1, 4.1 (3C), 18.7, 19.7, 21.6, 22.6, 26.5 (3C), 29.1, 29.5, 38.3, 45.0, 
46.0, 46.3, 46.6, 49.7, 64.6, 79.3, 83.0, 118.2, 134.5, 215.5; HRESIMS calcd for 

C26H50O4NaSi2 [M+Na]+ 505.3145 found 505.3147. 
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Synthesis of 

((1R*,4R*,4aR*,8R*,9aS*)-8-allyl-4-((tert-butyldimethylsilyl)oxy)-4a,8-dimethyl-7-oxo

-9a-((trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-1-yl)methyl 

4-methylbenzenesulfonate (22). 

 

 

 

To a stirred solution of S3 (20.0 mg, 41.4 µmol) in CH2Cl2 (2 mL) was added Et3N 

(16.6 mg, 0.02 mL, 0.16 mmol), 4,4-dimethylaminopyridine (5.5 mg, 45.0 µmol) and 

p-toluenesulfonyl chloride (16.0 mg, 82.8 µmol) at 0 ºC and the mixture was stirred for 
2 h at room temperature. The reaction was quenched with saturated NH4Cl aqueous 

solution and the mixture was extracted with CH2Cl2. The combined organic layers were 

washed with brine, dried over MgSO4, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (hexane-AcOEt, 10:1) to afford 22 (26.0 mg, 

99%) as a white solid. 

M.p. 79-89 ºC; IR (KBr disk) 2932, 1703, 1357, 1254, 1181, 1128 cm–1; 1H NMR (400 

MHz, CDCl3) d –0.06 (3H, d, J = 2.7 Hz), 0.03 (3H, s), 0.05 (3H, s), 0.09 (9H, s), 0.80 
(3H, s), 0.84-0.90 (10H, m), 0.97 (1H, d, J = 6.4 Hz), 1.06-1.13 (1H, m), 1.20 (3H, s), 

1.43-1.51 (1H, m), 1.56-1.64 (4H, m), 1.65-1.97 (2H, m), 2.07 (1H, dd, J = 13.7, 8.2 

Hz), 2.22 (1H, dd, J = 13.7, 6.9 Hz), 2.40-2.50 (3H, m), 2.54-2.70 (2H, m), 3.42-3.46 

(1H, m), 3.72-3.79 (1H, m), 4.28 (1H, dd, J = 9.4, 3.9 Hz), 4.94-5.08 (2H, m), 5.58-5.72 

(1H, m); 13C NMR (100 MHz, CDCl3) d –4.3, –4.1, 3.9 (3C), 18.6, 19.7, 21.5, 21.6, 
22.6, 26.4 (3C), 29.0, 38.0, 43.2, 45.0, 46.0, 46.2, 49.5, 72.5, 77.2, 78.9, 82.7, 118.4, 

128.0 (2C), 129.9 (2C), 132.7, 134.2, 145.0, 214.8; HRESIMS calcd for 

C33H56O6NaSSi2 [M+Na]+ 659.3234 found 659.3242. 
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Synthesis of 

(1R*,4S*,4aS*,6R*,9aR*)-6-allyl-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-((ph

enylselanyl)methyl)-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one 

(S4). 

 

 

 

To a stirred solution of diphenyl diselenide (26.5 mg, 84.8 µmol) in EtOH (0.4 mL) was 
added sodium borohydride (6.43 mg, 0.17 mmol) at 0 ºC and the mixture was stirred for 

10 min at room temperature. The mixture was added dropwise to a stirred solution of 22 

(27.0 mg, 42.4 µmol) in cyclopentyl methyl ether (0.2 mL) at room temperature and the 
mixture was stirred for 20 h at 100 ºC. To the reaction mixture was added Et2O and 

saturated NH4Cl aqueous solution then the mixture was extracted with Et2O. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

20:1) to afford S4 (22.1 mg, 84%) as colorless oil. 

IR (neat) 2928, 1696, 1472, 1253, 1132, 1080 cm–1; 1H NMR (400 MHz, CDCl3) d 0.05 
(3H, s), 0.07 (3H, s), 0.22 (9H, s), 0.76 (3H, s), 0.91 (9H, s), 0.96-1.17 (2H, m), 

1.25-1.30 (1H, m), 1.29 (3H, s), 1.58-1.87 (5H, m), 2.08 (1H, 1/2ABqd, J = 13.7, 8.2 

Hz), 2.19 (1H, 1/2ABqd, J = 13.5, 6.6 Hz), 2.44-2.74 (4H, m), 3.30 (1H, dd, J = 11.7, 

2.1 Hz), 3.43-3.48 (1H, m), 4.97-5.07 (2H, m), 5.62-5.74 (1H, m), 7.25-7.28 (3H, m), 

7.46-7.51 (2H, m); 13C NMR (100 MHz, CDCl3) d –4.2, –4.0, 4.3 (3C), 18.7, 21.7, 21.9, 
22.8, 26.5 (3C), 29.4, 29.7, 31.3, 38.2, 44.8 (2C), 46.2, 46.3, 49.5, 77.2, 79.5, 83.8, 

118.2, 127.1, 129.2 (2C), 133.0 (2C), 134.4, 215.3; HRESIMS calcd for 

C32H54O3NaSeSi2 [M+Na]+ 645.2674 found 645.2679. 
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Synthesis of 

(1R*,4aS*,6R*,9aR*)-6-allyl-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methyle

ne-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (23). 

 

 
 

To a stirred solution of S4 (11.0 mg, 17.9 µmol) in CHCl3 (2 mL) was added Davis 

oxaziridine (11.7 mg, 44.8 µmol) at 0 ºC under Ar and the mixture was stirred for 2 h at 
room temperature. The mixture was concentrated in vacuo. The resulting residue was 

purified by column chromatography (hexane-AcOEt, 40:1) to afford 23 (6.0 mg, 72%) 

as colorless amorphous. 

IR (neat) 2930, 1695, 1464, 1251, 1017 cm–1; 1H NMR (400 MHz, CDCl3) d 0.05 (3H, 
s), 0.06 (3H, s), 0.15 (9H, s), 0.65 (3H, s), 0.93 (9H, s), 1.15-1.18 (1H, m), 1.39 (3H, s), 

1.60-1.63 (1H, m), 1.71 (1H, 1/2ABq, J = 15.1 Hz), 1.75-1.90 (2H, m), 1.95 (1H, 

1/2ABq, J = 15.1 Hz), 2.20 (1H, 1/2ABqd, J = 13.5, 8.0 Hz), 2.32 (1H, 1/2ABqd, J = 

13.7, 6.9 Hz), 2.54-2.57 (2H, m), 2.94-3.02 (2H, m), 3.41-3.44 (1H, m), 4.84 (1H, s), 

4.96 (1H, s), 5.02-5.08 (2H, m), 5.80 (1H, tdd, J = 17.2, 9.4, 7.8 Hz); 13C NMR (100 

MHz, CDCl3) d –5.0, –4.1, 3.2 (3C), 18.3, 19.7, 22.0, 26.1 (3C), 27.6, 28.1, 31.4, 38.9, 
43.2, 46.4, 46.5, 49.9, 79.8, 80.6, 110.8, 118.0, 135.1, 151,7, 216.1; HRESIMS calcd for 

C26H48O3NaSi2 [M+Na]+ 487.3040 found 487.3038. 
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(1R*,4aS*,6R*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methylene-6-((E

)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)allyl)-4a-((trimethylsilyl)oxy)decahydr

o-7H-benzo[7]annulen-7-one (24). 

 

 
 

To a stirred solution of 23 (6.0 mg, 12.9 µmol) in CH2Cl2 (0.2 mL) was added 

4,4,5,5-tetramethyl-2-vinyl-1,3,2-dioxaborolane (2.98 mg, 19.4 µmol) and Zhan 

catalyst-1B (0.50 mg, 0.65 µmol) at room temperature under Ar and the mixture was 
refluxed for 4 h. The mixture was cooled to room temperature and concentrated in 

vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

60:1) to afford 24 (6.7 mg, 87%) as colorless oil. 

IR (neat) 2931, 1742, 1695, 1635, 1362, 1251, 1146 cm–1; 1H NMR (400 MHz, CDCl3) 

d 0.05 (3H, s), 0.06 (3H, s), 0.13 (9H, s), 0.63 (3H, s), 0.93 (9H, s), 1.09-1.21 (1H, m), 
1.25 (12H, s), 1.42 (3H, s), 1.55-1.61 (H, m), 1.64 (1H, 1/2ABq, J = 15.1 Hz), 1.75-1.89 

(2H, m), 1,97 (1H, 1/2ABq, J = 15.1 Hz), 2.31 (1H, 1/2ABqd, J = 13,7, 8.8 Hz), 2.43 

(1H, 1/2ABqdd, J = 13.6, 6.2, 1.1 Hz), 2.50-2.64 (2H, m), 2.94-3.04 (2H, m), 3.39-3.44 

(1H, m), 4.83 (1H, s), 4.94 (1H, s), 5.48 (1H, d, J = 17.9 Hz), 6.61 (1H, ddd, J = 17.5, 

8.3, 6.2 Hz); 13C NMR (100 MHz, CDCl3) d –5.0, –4.1, 3.2 (3C), 18.3, 19.6, 21.6, 24.7 
(4C), 26.1 (3C), 27.3, 28.1, 31.3, 39.1, 42.7, 46.5, 48.0, 50.3, 79.9, 80.6, 83.1 (2C), 

110.9, 122.2, 150.8, 151.5, 216.1; HRESIMS calcd for C32H59O5NaSi2B [M+Na]+ 

613.3892 found 613.3899. 
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Synthesis of 

3-((1R*,4aS*,6R*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methylene-7-

oxo-4a-((trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-6-yl)propanal (25). 

 

 
 

To a stirred solution of 24 (56.8 mg, 96.1 µmol) in tetrahydrofuran (0.5 mL) and H2O 
(0.5 mL) was added sodium peroxoborate tetrahydrate (59.0 mg, 0.38 mmol) at 0 ºC 

and the mixture was stirred for 6 h at room temperature. The reaction was quenched 

with H2O and the mixture was extracted with Et2O. The combined organic layers were 

washed with brine, dried over MgSO4, and concentrated in vacuo. The resulting residue 

was purified by column chromatography (hexane-AcOEt, 30:1) to afford 25 (31.0 mg, 

67%) as white amorphous. 

IR (neat) 2930, 1707, 1251, 1103 cm–1; 1H NMR (400 MHz, CDCl3) d 0.04 (3H, s), 
0.05 (3H, s), 0.14 (9H, s), 0.64 (3H, s), 0.92 (9H, s), 1.13-1.20 (1H, m), 1.41 (3H, s), 

1.56-1.73 (2H, m), 1.74-1.83 (2H, m), 1.86-2.03 (3H, m), 2.40-2.44 (2H, m), 2.51-2.55 

(2H, m), 2.92-3.02 (2H, m), 3.39-3.44 (1H, m), 4.83 (1H, s), 4.96 (1H, s), 9.77 (1H, 

brs); 13C NMR (100 MHz, CDCl3) d –5.0, –4.1, 3.2 (3C), 18.3, 19.6, 21.5, 26.1 (3C), 
27.6, 28.1, 31.3, 33.9, 38.9, 39.5, 44.2, 46.6, 49.5, 79.8, 80.7, 110.9, 151.4, 202.3, 

215.8; HRESIMS calcd for C26H48O4NaSi2 [M+Na]+ 503.2989 found 503.2989. 

 

Synthesis of 

(1R*,4aS*,6R*,9aR*)-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-6-(4-methyl-3-oxo

pentyl)-4-methylene-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (7). 
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To a stirred solution of 25 (9.4 mg, 19.5 µmol) in tetrahydrofuran (0.2 mL) was added 

dropwise isopropylmagnesium chloride (2.0 M THF, 0.01 mL, 20.0 µmol) at –10 ºC 
under Ar, and the mixture was stirred for 1 h at same temperature. The reaction was 

quenched with saturated NH4Cl aqueous solution and the mixture was extracted with 

AcOEt. The combined organic layers were washed with brine, dried over MgSO4, and 

concentrated in vacuo. The resulting residue was purified by column chromatography 

(hexane-AcOEt, 30:1) to afford S5 (6.7 mg, 64%, 1:1 diastereomixture) as colorless 

amorphous. The obtained S5 was used for next reaction with out further separation.     

To a solution of S5 (15.0 mg, 28.6 µmol) in CH2Cl2 (1.5 mL) was added NaHCO3 (7.21 

mg, 85.8 µmol) and Dess-Martin periodinane (12.1 mg, 28.6 µmol) at room temperature 
under Ar, and the mixture was stirred for 6 h at same temperature. The reaction was 

quenched with 50% Na2S2O3 aqueous solution and saturated NaHCO3 aqueous solution 

and the mixture was extracted with CH2Cl2. The combined organic layers were washed 

with brine, dried over MgSO4, and concentrated in vacuo.  The resulting residue was 

purified by column chromatography (hexane-AcOEt, 30:1) to afford 7 (12.9 mg, 85%) 

as colorless amorphous. 

IR (neat) 2929, 1251, 1075 cm–1; 1H NMR (400 MHz, CDCl3) d 0.04 (3H, s), 0.06 (3H, 
s), 0.14 (9H, s), 0.67 (3H, s), 0.92 (9H, s), 1.05-1.18 (1H, m), 1.08 (6H, d, J = 6.9 Hz), 

1.37 (3H, s), 1.54-1.69 (3H, m), 1.75-1.97 (4H, m), 2.36-2.50 (3H, m), 2.53-2.64 (2H, 

m), 2.88-3.02 (2H, m), 3.40-3.43 (1H, m), 4.85 (1H, s), 4.96 (1H, s); 13C NMR (100 

MHz, CDCl3) d –4.9, –4.1, 3.2 (3C), 18.29, 18.34, 18.4, 19.8, 22.0, 26.2 (3C), 28.16, 
28.21, 31.5, 35.6, 36.0, 38.6, 40.9, 44.6, 46.7, 49.4, 79.7, 80.8, 111.0, 151.5, 214.9, 

215.8; HRESIMS calcd for C29H54O4NaSi2 [M+Na]+ 545.3458 found 545.3460. 

 

Synthesis of isolinearol (1). 
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conc. HCl at room temperature and the mixture was stirred for 20 min at same 

temperature. The reaction was quenched with saturated NaHCO3 aqueous solution and 

the mixture was extracted with AcOEt. The combined organic layers were washed with 

brine, dried over MgSO4, and concentrated in vacuo. The resulting residue was purified 

by column chromatography (hexane-AcOEt, 2:1) to afford 1 (1.8 mg, 93%) as a white 

solid. 

M.p. 91-99 ºC; IR (KBr disk) 3355, 2947, 1705, 1472, 1089, 1023 cm–1; 1H NMR (400 

MHz, CDCl3) d 0.67 (3H, s), 1.01 (3H, s), 1.11 (6H, d, J = 6.9 Hz), 1.63-1.78 (4H, m), 
1.80-1.86 (2H, m), 1.88-2.01 (3H, m), 2.14-2.28 (2H, m), 2.48 (1H, qq, J = 6.9, 6.9 Hz), 

2.56-2.68 (2H, m), 2.69-2.79 (1H, m), 3.55-3.59 (1H, m), 4.82 (1H, brs), 4.97 (1H, brs); 
13C NMR (100 MHz, CDCl3) d 18.3, 18.4, 22.3, 22.6, 27.3, 29.5, 31.9, 32.0, 33.1, 35.8, 
39.8, 40.9, 41.0, 43.2, 78.6, 86.0, 105.5, 110.2, 146.5, 214.8; HRESIMS calcd for 

C20H32O4Na [M+Na]+ 359.2198 found 359.2191. 

 

Synthesis of (2R,3R)-2-(but-3-en-1-yl)-3-hydroxy-2-methylcyclohexan-1-one (–)-(12). 

 

 
 

To a stirred solution of (S)-2-nBu-CBS-oxazaborolidine (1 M toluene, 0.14 mL, 0.14 

mmol) in CH2Cl2 (3 mL) was added dropwise catecholborane (66.0 mg, 0.06 mL, 0.55 

mmol) at 0 ºC under Ar and the mixture was stirred for 30 min at same temperature. The 

mixture was added dropwise to a stirred solution of 13 (740 mg, 4.10 mmol) in CH2Cl2 

(3 mL) at –78 ºC under Ar and the mixture was stirred for 16 h at same temperature. 

The reaction was quenched with MeOH and 1 M HCl and the mixture was extracted 

with CH2Cl2. The combined organic layers were washed with brine, dried over MgSO4, 

and concentrated in vacuo. The resulting residue was purified by column 

chromatography (hexane-AcOEt, 10:1) to afford (–)-12 (328 mg, 44%, brsm 96%) as 

colorless oil and 13 (397 mg, 54%) as yellow oil. 

 

O

O
13

O

HO
(–)-12

(S)-2-nBu-CBS-oxazaborolidine

CH2Cl2
– 78 ºC, 16 h

catecholborane

44% (brsm 96%, dr = >95:5, 91% ee)
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Optical rotation of (2R,3R)-2-(but-3-en-1-yl)-3-hydroxy-2-methylcyclohexan-1-one 

(–)-(12); [a]D25 = –38.5 (c 1.01, CHCl3). 
 

Synthesis of (1R,2R)-2-(but-3-en-1-yl)-2-methyl-3-oxocyclohexyl acetate (–)-(26). 

 

 
 

To a stirred solution of (–)-12 (56.5 mg, 0.31 mmol) in CH2Cl2 (1 mL) was added 

pyridine (1 mL) and acetic anhydride (108 mg, 0.1 mL, 1.06 mmol) at room 

temperature under Ar and the mixture was stirred for 23 h at same temperature. The 

reaction was quenched with H2O and 1 M HCl aqueous solution and the mixture was 

extracted with AcOEt. The combined organic layers were washed with brine, dried over 

MgSO4, and concentrated in vacuo. The resulting residue was purified by column 

chromatography (hexane-AcOEt, 3:1) to afford (–)-26 (58.6 mg, 84%) as colorless oil. 

[a]D25 = –27.4 (c = 0.30, CHCl3); IR (neat) 2952, 1739, 1713, 1374, 1237, 1035 cm–1; 
1H NMR (400 MHz, CDCl3) d 1.13 (3H, s), 1.56-2.03 (8H, m), 2.05 (3H, s), 2.33-2.54 
(2H, m), 4.89 (1H, dd, J = 7.8, 3.7 Hz), 4.92-5.05 (2H, m), 5.71-5.85 (1H, m); 13C NMR 

(100 MHz, CDCl3) d 19.3, 20.6, 21.0, 25.6, 27.5, 31.5, 37.5, 52.5, 78.2, 114.7, 138.3, 
170.1, 212.4; HRESIMS calcd for C13H20O3Na [M+Na]+ 247.1310 found 247.1303. 

 

Synthesis of (1R,2R)-2-methyl-3-oxo-2-(3-oxobutyl)cyclohexyl acetate (–)-(27). 

 

 
 

To a stirred solution of CuCl (15.9 mg, 0.16 mmol) in N,N-dimethylformamide (0.3 

mL) and H2O (0.2 mL) was added PdCl2 (4.8 mg, 26.8 µmol) at room temperature and 
the mixture was stirred for 24 h at same temperature. To a stirred mixture was added 

O

HO

(–)-12
84%

rt, 23 h
pyridine

O

AcO

(–)-26

Ac2O

O

AcO rt, 13 h
DMF, H2O

O

AcO

CuCl, PdCl2

(–)-26 (–)-27
48%

O
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solution of (–)-26 (30.0 mg, 0.13 mmol) in N,N-dimethylformamide (0.2 mL) at room 

temperature and mixture was stirred for 13 h at same temperature under O2. The 

reaction was quenched with H2O and the mixture was extracted with AcOEt. The 

combined organic layers were washed with brine, dried over MgSO4, and concentrated 

in vacuo. The resulting residue was purified by column chromatography (hexane-AcOEt, 

10:1) to afford (–)-27 (15.6 mg, 48%) as colorless oil. 

[a]D25 = –39.3 (c = 0.24, CHCl3); IR (neat) 2952, 1738, 1712, 1373, 1237, 1038 cm–1; 
1H NMR (400 MHz, CDCl3) d 1.07 (3H, s), 1.62-1.73 (1H, m), 1.75-1.83 (1H, m), 
1.91-2.09 (4H, m), 2.05 (3H, s), 2.12 (3H, s), 2.20-2.42 (4H, m), 4.86 (1H, dd, J = 8.0, 

3.4 Hz); 13C NMR (100 MHz, CDCl3) d 19.0, 20.4, 21.0, 25.5, 25.7, 30.0, 37.5, 37.7, 
52.0, 78.2, 170.1, 208.0, 212.2; HRESIMS calcd for C13H20O4Na [M+Na]+ 263.1259 

found 263.1250. 

 

Synthesis of (1R,2R)-2-(but-3-en-1-yl)-2-methyl-3-oxocyclohexyl benzoate (–)-S6. 

 

 

 

To a stirred solution of (–)-12 (13.8 mg, 75.7 µmol) in CH2Cl2 (0.6 mL) was added 
pyridine (0.1 mL) and benzoyl chloride (21.0 mg, 0.02 mL, 0.15 mmol) at room 

temperature under Ar and the mixture was stirred for 3 h at same temperature. The 

reaction was quenched with 1 M HCl aqueous solution and the mixture was extracted 

with AcOEt. The combined organic layers were washed with brine, dried over MgSO4, 

and concentrated in vacuo. The resulting residue was purified by column 

chromatography (hexane-AcOEt, 20:1) to afford (–)-S6 (16.7 mg, 60%) as colorless oil. 

[a]D25 = –43.1 (c = 0.82, CHCl3); IR (neat) 2951, 2874, 1790, 1714, 1641, 1453, 1272 

cm–1; 1H NMR (400 MHz, CDCl3) d 1.22 (3H, s), 1.73-1.90 (4H, m), 1.95-2.20 (4H, m), 
2.42-2.57 (2H, m), 4.93 (1H, dd, J = 10.3, 1.1 Hz), 5.00 (1H, dd, J = 16.9, 1.4 Hz), 5.16 

(1H, dd, J = 7.3, 3.7 Hz), 5.72-5.83 (1H, m), 7.45 (2H, t, J = 7.6 Hz), 7.58 (1H, t, J = 

7.5 Hz), 8.01 (2H, d, J = 8.7 Hz); 13C NMR (100 MHz, CDCl3) d 19.5, 20.7, 25.6, 27.6, 
31.8, 37.6, 52.7, 78.8, 114.8, 128.5 (2C), 129.6 (2C), 129.9, 133.2, 138.2, 165.5, 212.5; 

BzCl, pyridine

rt, 3 h

O

BzO
(–)-S660%

CH2Cl2

O

HO
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HRESIMS calcd for C18H22O3Na [M+Na]+ 309.1467 found 309.1458. 

 

Optical rotation of 

(2R,3R)-2-(But-3-en-1-yl)-3-(((bromomethyl)dimethylsilyl)oxy)-2-methylcyclohexan-1

-one (–)-(S1) 

[a]D25 = –26.2 (c 1.03, CHCl3) 
 

Optical rotation of 

(1R,5S,7R)-7-(But-3-en-1-yl)-3,3,7-trimethyl-2-oxa-3-silabicyclo[3.2.2]nonan-6-one 

(–)-(11) 

[a]D25 = –46.8 (c 0.86, CHCl3) 
 

Optical rotation of 

(1R,5S,6S,7R)-7-(But-3-en-1-yl)-3,3,7-trimethyl-6-(2-methylallyl)-2-oxa-3-silabicyclo[

3.2.2]nonan-6-ol (+)-(15) 

[a]D25 = +53.6 (c 0.95, CHCl3) 
 

Optical rotation of 

(1S,2R,3R,6R)-2-(But-3-en-1-yl)-6-(hydroxymethyl)-2-methyl-1-(2-methylallyl)cyclohe

xane-1,3-diol (–)-(10) 

[a]D25 = –6.6 (c 1.00, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,9aR)-4-(Hydroxymethyl)-6,9a-dimethyl-1,2,3,4,5,8,9,9a-octahydro-4aH-ben

zo[7]annulene-1,4a-diol (–)-(16) 

[a]D25 = –56.1 (c 0.70, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,9aR)-1-((tert-Butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)meth

yl)-6,9a-dimethyl-1,2,3,4,5,8,9,9a-octahydro-4aH-benzo[7]annulen-4a-ol (–)-(17) 

[a]D25 = –23.0 (c 0.95, CHCl3) 
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Optical rotation of 

tert-Butyl(((1R,4R,4aR,9aS)-4-((tert-butyldimethylsilyl)oxy)-4a,8-dimethyl-9a-((trimeth

ylsilyl)oxy)-2,3,4,4a,5,6,9,9a-octahydro-1H-benzo[7]annulen-1-yl)methoxy)dimethylsil

ane (–)-(9) 

[a]D25 = –18.9 (c 1.16, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,9aR)-1-((tert-Butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)meth

yl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-7-ol (+)-(S2) 

[a]D25 = +1.84 (c 1.16, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,9aR)-1-((tert-Butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsilyl)oxy)meth

yl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (+)-(8) 

[a]D25 = +4.45 (c 0.90, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,6R,9aR)-6-Allyl-1-((tert-butyldimethylsilyl)oxy)-4-(((tert-butyldimethylsily

l)oxy)methyl)-6,9a-dimethyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-

one (–)-(20) 

[a]D25 = –12.6 (c 0.90, CHCl3) 
 

Optical rotation of 

(1R,4R,4aS,6R,9aR)-6-Allyl-1-((tert-butyldimethylsilyl)oxy)-4-(hydroxymethyl)-6,9a-di

methyl-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (–)-(S4) 

[a]D25 = –15.9 (c 0.45, CHCl3) 
 

Optical rotation of 

((1R,4R,4aR,8R,9aS)-8-Allyl-4-((tert-butyldimethylsilyl)oxy)-4a,8-dimethyl-7-oxo-9a-(

(trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-1-yl)methyl 

4-methylbenzenesulfonate (–)-(21) 

[a]D25 = –10.3 (c 0.36, CHCl3) 
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Optical rotation of 

(1R,4S,4aS,6R,9aR)-6-Allyl-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-((phenyls

elanyl)methyl)-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (+)-(22) 

[a]D25 = +1.1 (c 0.23, CHCl3) 
 

Optical rotation of 

(1R,4aS,6R,9aR)-6-Allyl-1-((tert-butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methylene-4

a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (–)-(23) 

[a]D25 = –63.4 (c 0.42, CHCl3) 
 

Optical rotation of 

(1R,4aS,6R,9aR)-1-((tert-Butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methylene-6-((E)-3-(

4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)allyl)-4a-((trimethylsilyl)oxy)decahydro-7

H-benzo[7]annulen-7-one (–)-(24) 

[a]D25 = –33.2 (c 0.53, CHCl3) 
 

Optical rotation of 

3-((1R,4aS,6R,9aR)-1-((tert-Butyldimethylsilyl)oxy)-6,9a-dimethyl-4-methylene-7-oxo-

4a-((trimethylsilyl)oxy)decahydro-1H-benzo[7]annulen-6-yl)propanal (–)-(25) 

[a]D25 = –54.0 (c 0.29, CHCl3) 
 

Optical rotation of 

(1R,4aS,6R,9aR)-1-((tert-Butyldimethylsilyl)oxy)-6,9a-dimethyl-6-(4-methyl-3-oxopent

yl)-4-methylene-4a-((trimethylsilyl)oxy)decahydro-7H-benzo[7]annulen-7-one (–)-(7) 

[a]D25 = –38.2 (c 0.15, CHCl3) 
 

Optical rotation of Isolinearol (–)-(1)  

[a]D25 = –47.4 (c 0.12, CHCl3) 
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Filename                 = YT7-25pb_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-25pb
Solvent                  = CHLOROFORM-D
Actual_Start_Time        =  9-AUG-2019 11:08:27
Revision_Time            = 10-MAR-2020 12:19:31

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 250
Total_Scans              = 250

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-27p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-27p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 19-AUG-2019 17:04:52
Revision_Time         = 10-MAR-2020 12:39:56

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.2[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-27p_Carbon-1-4.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-27p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 19-AUG-2019 17:08:30
Revision_Time            = 10-MAR-2020 12:49:45

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 300
Total_Scans              = 300

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.1[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-28p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-28p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 20-AUG-2019 14:44:09
Revision_Time         = 10-MAR-2020 13:22:18

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 20.3[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-28p_Carbon-1-3.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-28p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 20-AUG-2019 14:47:47
Revision_Time            = 23-AUG-2019 15:30:24

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 300
Total_Scans              = 300

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.3[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-29-2p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-29-2p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 22-AUG-2019 14:21:52
Revision_Time         = 10-MAR-2020 14:10:20

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 20.1[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-29-2p_Carbon-1-3.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-29-2p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 22-AUG-2019 14:25:31
Revision_Time            = 23-AUG-2019 15:31:46

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 300
Total_Scans              = 300

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.5[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-32p_Proton-1-4.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-32p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 23-AUG-2019 13:11:56
Revision_Time         = 10-MAR-2020 15:18:56

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.4[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-32p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-32p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 10-MAR-2020 17:49:37
Revision_Time            = 10-MAR-2020 19:01:30

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 106
Total_Scans              = 106

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 17.5[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT7-34p_Proton-2-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-34p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 26-AUG-2019 09:57:35
Revision_Time         = 10-MAR-2020 16:20:38

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 20.1[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-34p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-34p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 26-AUG-2019 10:05:26
Revision_Time            = 10-MAR-2020 17:05:27

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 300
Total_Scans              = 300

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.1[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT7-35p_Proton-2-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-35p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 28-AUG-2019 10:03:36
Revision_Time         = 10-MAR-2020 17:56:29

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.5[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-35p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-35p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 27-AUG-2019 19:00:07
Revision_Time            = 10-MAR-2020 18:06:31

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 300
Total_Scans              = 300

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.3[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT7-36p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-36p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 28-AUG-2019 09:40:37
Revision_Time         = 10-MAR-2020 19:22:13

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 19.4[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-36p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-36p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 11-MAR-2020 22:20:23
Revision_Time            = 16-MAR-2020 11:12:09

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 1024
Total_Scans              = 1024

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 16.8[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-37p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-37p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 28-AUG-2019 17:53:44
Revision_Time         = 11-MAR-2020 10:49:22

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.2[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-37p_Carbon-4-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-37p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 14-MAR-2020 15:10:04
Revision_Time            = 16-MAR-2020 12:45:02

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 101
Total_Scans              = 101

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.1[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-39p_Proton-2-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-39p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 31-DEC-2019 16:57:10
Revision_Time         = 11-MAR-2020 12:12:40

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 21[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-39p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-39p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 31-DEC-2019 17:00:39
Revision_Time            = 11-MAR-2020 12:24:07

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 97
Total_Scans              = 97

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.9[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-40p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-40p
Solvent               = CHLOROFORM-D
Actual_Start_Time     =  2-SEP-2019 20:03:47
Revision_Time         = 27-JUL-2020 11:46:13

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 19.3[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-40p_Carbon-1-4.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-40p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        =  2-SEP-2019 20:07:25
Revision_Time            = 11-MAR-2020 13:34:57

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 102
Total_Scans              = 102

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.2[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT7-43pa_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-43pa
Solvent               = CHLOROFORM-D
Actual_Start_Time     =  4-SEP-2019 14:07:32
Revision_Time         = 11-MAR-2020 15:35:22

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.8[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-43pa_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-43pa
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 18-MAR-2020 12:00:36
Revision_Time            = 27-JUL-2020 11:29:14

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 501
Total_Scans              = 501

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 17[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT4-49p_Proton-2-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT4-49p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 16-JAN-2020 23:11:27
Revision_Time         = 11-MAR-2020 16:46:51

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 18.6[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT4-49p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT4-49p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 16-JAN-2020 23:14:57
Revision_Time            = 11-MAR-2020 17:09:43

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 201
Total_Scans              = 201

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 18.5[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT7-43p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-43p
Solvent               = CHLOROFORM-D
Actual_Start_Time     =  4-SEP-2019 19:52:47
Revision_Time         = 11-MAR-2020 18:38:36

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 20.3[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-43p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-43p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 12-MAR-2020 00:15:38
Revision_Time            = 16-MAR-2020 17:14:44

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 630
Total_Scans              = 630

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 17.2[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]

TBSO

HO
OTMS

O

S3

S41



  

  

X : parts per Million : Proton
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Filename              = YT7-44p_Proton-1-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-44p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 17-SEP-2019 22:36:42
Revision_Time         = 11-MAR-2020 19:48:50

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 19.1[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-44p_Carbon-1-4.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-44p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 17-SEP-2019 22:40:21
Revision_Time            = 12-MAR-2020 09:49:15

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 367
Total_Scans              = 367

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.2[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-45p_Proton-2-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-45p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 10-SEP-2019 21:26:22
Revision_Time         = 12-MAR-2020 10:44:39

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.4[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-45p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-45p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 10-SEP-2019 21:29:56
Revision_Time            = 12-MAR-2020 11:05:14

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 441
Total_Scans              = 441

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.8[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-46p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-46p
Solvent               = CHLOROFORM-D
Actual_Start_Time     =  9-SEP-2019 20:10:03
Revision_Time         = 12-MAR-2020 12:58:47

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 19.2[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-46p_Carbon-2-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-46p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 12-MAR-2020 22:35:07
Revision_Time            = 16-MAR-2020 16:42:35

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 1024
Total_Scans              = 1024

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 18.3[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton

7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

6.
65

0
6.

63
5

6.
63

0
6.

61
4

6.
60

7
6.

59
1

6.
58

6
6.

57
0

5.
50

0
5.

45
6

4.
94

2
4.

82
8

3.
41

9

3.
01

4
3.

00
5

2.
98

6
2.

97
5

2.
95

7
2.

58
5

2.
57

4
2.

56
7

2.
55

8
2.

41
7

2.
33

7
2.

31
5

1.
99

2
1.

95
5

1.
88

2
1.

66
2

1.
62

4
1.

60
0

1.
59

0
1.

41
9

1.
24

8
1.

21
0

1.
18

4

0.
93

1

0.
63

3

0.
13

2
0.

05
9

0.
04

6

12
.4

7

9.
36

9.
01

3.
19

2.
93

2.
10

2.
08

2.
06

1.
16

1.
04

1.
03

1.
03

1.
01

1.
01

0.
96

0.
96 1.
04 1.

23

1.
19

3.
03

3.
02

Filename              = YT7-47p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-47p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 31-DEC-2019 17:09:39
Revision_Time         = 12-MAR-2020 14:00:39

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 20.8[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-47p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-47p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 31-DEC-2019 17:13:09
Revision_Time            = 12-MAR-2020 15:18:31

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 204
Total_Scans              = 204

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.9[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-48p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-48p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 10-SEP-2019 21:01:02
Revision_Time         = 12-MAR-2020 16:36:31

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 36
Temp_Get              = 19.7[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-48p_Carbon-1-4.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-48p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 10-SEP-2019 21:04:36
Revision_Time            = 12-MAR-2020 16:49:57

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 61
Total_Scans              = 61

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.3[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-50p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-50p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 12-SEP-2019 21:38:31
Revision_Time         = 12-MAR-2020 18:08:35

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 46
Temp_Get              = 19.3[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-50p_Carbon-1-3.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-50p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 12-SEP-2019 21:42:08
Revision_Time            = 19-SEP-2019 20:06:20

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 371
Total_Scans              = 371

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19.7[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Filename              = YT7-24p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-24p
Solvent               = CHLOROFORM-D
Actual_Start_Time     =  3-AUG-2019 18:39:18
Revision_Time         = 14-MAR-2020 11:16:45

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 19.4[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT7-24p_Carbon-1-4.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT7-24p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 18-AUG-2019 16:56:20
Revision_Time            = 18-MAR-2020 13:32:17

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 18000
Total_Scans              = 18000

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 20.2[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT9-24p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT9-24p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 22-JAN-2020 21:13:36
Revision_Time         = 14-MAR-2020 13:27:53

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 17.6[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]

X : parts per Million : Carbon13
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Filename                 = YT9-24p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT9-24p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 22-JAN-2020 21:17:06
Revision_Time            = 14-MAR-2020 13:42:34

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 126
Total_Scans              = 126

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 19[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton
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Filename              = YT10-14pc_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT10-14pc
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 14-MAR-2020 11:01:10
Revision_Time         = 16-MAR-2020 16:53:30

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 18.1[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]
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Filename                 = YT9-26p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT9-26p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 24-JAN-2020 16:08:14
Revision_Time            = 14-MAR-2020 14:45:00

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 101
Total_Scans              = 101

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 18.7[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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X : parts per Million : Proton

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

8.
01

6
7.

99
8

7.
99

5

7.
59

5
7.

55
7

7.
47

2
7.

45
3

7.
43

4

5.
82

6
5.

81
2

5.
79

7
5.

78
5

5.
76

9
5.

75
4

5.
74

4
5.

72
9

5.
16

7
5.

15
8

5.
14

9
5.

01
8

5.
01

4
4.

97
5

4.
97

2
4.

94
3

4.
94

1
4.

91
8

4.
91

5

2.
55

2
2.

53
5

2.
51

6
2.

50
0

2.
48

8
2.

47
4

2.
46

7
2.

45
2

2.
43

2
2.

09
7

1.
97

5
1.

95
0

1.
91

8
1.

83
8

1.
79

9
1.

77
4

1.
74

5

1.
22

1

4.
28

4.
07

3.
00

2.
08

2.
02

2.
01

1.
00

0.
97

0.
97

0.
96

0.
95

Filename              = YT7-62p_Proton-1-2.jdf
Author                = delta
Experiment            = proton.jxp
Sample_Id             = YT7-62p
Solvent               = CHLOROFORM-D
Actual_Start_Time     = 26-SEP-2019 09:39:27
Revision_Time         = 14-MAR-2020 16:00:41

Comment               = single_pulse
Data_Format           = 1D COMPLEX
Dim_Size              = 13107
X_Domain              = Proton
Dim_Title             = Proton
Dim_Units             = [ppm]
Dimensions            = X
Spectrometer          = JNM-ECZ400S/L1

Field_Strength        = 9.389766[T] (400[MHz])
X_Acq_Duration        = 2.18628096[s]
X_Domain              = 1H
X_Freq                = 399.78219838[MHz]
X_Offset              = 5[ppm]
X_Points              = 16384
X_Prescans            = 1
X_Resolution          = 0.45739775[Hz]
X_Sweep               = 7.4940048[kHz]
X_Sweep_Clipped       = 5.99520384[kHz]
Irr_Domain            = Proton
Irr_Freq              = 399.78219838[MHz]
Irr_Offset            = 5[ppm]
Tri_Domain            = Proton
Tri_Freq              = 399.78219838[MHz]
Tri_Offset            = 5[ppm]
Clipped               = FALSE
Scans                 = 8
Total_Scans           = 8

Relaxation_Delay      = 5[s]
Recvr_Gain            = 56
Temp_Get              = 19.3[dC]
X_90_Width            = 8[us]
X_Acq_Time            = 2.18628096[s]
X_Angle               = 45[deg]
X_Atn                 = 0.6[dB]
X_Pulse               = 4[us]
Irr_Mode              = Off
Tri_Mode              = Off
Dante_Loop            = 500
Dante_Presat          = FALSE
Decimation_Rate       = 0
Initial_Wait          = 1[s]
Phase                 = {0, 90, 270, 180, 180, 270, 90, 0}
Presat_Time           = 5[s]
Presat_Time_Flag      = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 5[s]
Repetition_Time       = 7.18628096[s]
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Filename                 = YT8-91p_Carbon-1-2.jdf
Author                   = delta
Experiment               = carbon.jxp
Sample_Id                = YT8-91p
Solvent                  = CHLOROFORM-D
Actual_Start_Time        = 23-JAN-2020 21:49:57
Revision_Time            = 14-MAR-2020 16:08:22

Comment                  = single pulse decoupled gated NOE
Data_Format              = 1D COMPLEX
Dim_Size                 = 26214
X_Domain                 = Carbon13
Dim_Title                = Carbon13
Dim_Units                = [ppm]
Dimensions               = X
Spectrometer             = JNM-ECZ400S/L1

Field_Strength           = 9.389766[T] (400[MHz])
X_Acq_Duration           = 1.03809024[s]
X_Domain                 = 13C
X_Freq                   = 100.52530333[MHz]
X_Offset                 = 100[ppm]
X_Points                 = 32768
X_Prescans               = 4
X_Resolution             = 0.96330739[Hz]
X_Sweep                  = 31.56565657[kHz]
X_Sweep_Clipped          = 25.25252525[kHz]
Irr_Domain               = Proton
Irr_Freq                 = 399.78219838[MHz]
Irr_Offset               = 5[ppm]
Clipped                  = FALSE
Scans                    = 110
Total_Scans              = 110

Relaxation_Delay         = 2[s]
Recvr_Gain               = 50
Temp_Get                 = 18[dC]
X_90_Width               = 9.7[us]
X_Acq_Time               = 1.03809024[s]
X_Angle                  = 30[deg]
X_Atn                    = 2.5[dB]
X_Pulse                  = 3.23333333[us]
Irr_Atn_Dec              = 23.752[dB]
Irr_Atn_Dec_Calc         = 23.752[dB]
Irr_Atn_Dec_Default_Calc = 23.752[dB]
Irr_Atn_Noe              = 23.752[dB]
Irr_Dec_Bandwidth_Hz     = 4.7826087[kHz]
Irr_Dec_Bandwidth_Ppm    = 11.96303566[ppm]
Irr_Dec_Freq             = 399.78219838[MHz]
Irr_Dec_Merit_Factor     = 2.2
Irr_Decoupling           = TRUE
Irr_Noe                  = TRUE
Irr_Noise                = WALTZ
Irr_Offset_Default       = 5[ppm]
Irr_Pwidth               = 0.115[ms]
Irr_Pwidth_Default       = 0.115[ms]
Irr_Pwidth_Default_Calc  = 0.115[ms]
Irr_Pwidth_Temp1         = 0.115[ms]
Irr_Wurst                = FALSE
Decimation_Rate          = 0
Initial_Wait             = 1[s]
Noe_Time                 = 2[s]
Noe_Time_Flag            = FALSE
Relaxation_Delay_Calc    = 0[s]
Relaxation_Delay_Temp    = 2[s]
Repetition_Time          = 3.03809024[s]
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Chiralcel OD-H column, hexane : iPrOH = 50 : 1, 1.0 mL/min; 
(+)-S6 (minor) ; tR = 23.7 min, (—)-S7 (major) ; tR = 25.5 min 
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Table S1. Comparison of the chemical shift of 1H and 13C NMR spectra of isolated 

isolinearol with those of synthetic sample 1. 

 

aCDCl3 

isolated isolinearol

C/H no.
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

δH  (J in Hz) 
a δC

a

146.6

33.3

32.2

78.7

39.8

31.9

29.8

105.5

214.5

27.4

35.9

43.4

41.0

86.0

109.8

–

N/A

–

C/H no. δH  (J in Hz) 
a δC

a

synthetic isolinearol

16 22.6

41.0

146.5

86.0

110.2

214.8

78.6

105.5

3.57, t, (4.5)

0.66, s, 3H

17 2.63, h, (7)

–

–

1.88-2.01, m

4.82, bs
4.97, bs

3.55-3.59, m

1.63-1.78, m, 2H

–

2.62, qq, (6.9)

1.11, d, (6.9), 3H

1.63-1.78, m

2.56-2.68, m, 2H

0.67, s, 3H

HO

O OH

O

isolinearol (1)

12
3 4 5

6 7
8

9
10

11

12
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14

15

16

17

18

19
20

18.3

18.3

22.6

18

19

43.2

40.9

41.0

39.8

35.8

33.1

32.0

31.9

29.5

27.3

22.6

22.3

18.3

18.4

N/A

–

N/A

N/A

–

N/A

N/A

N/A

–

4.82, bs
4.97, bs

–

20

1.10, d, (7)

1.10, d, (7)

1.02,s, 3H

1.63-1.78, m
1.88-2.01, m

1.80-1.86, m, 2H

–

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

–

1.88-2.01, m
2.14-2.28, m

–

2.69-2.79, m
2.14-2.28, m

1.11, d, (6.9), 3H

1.01, s, 3H

C/H no.
1
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3

4

5
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7

8

9

10

11

12

13

14

15

16

17

18

19

20

ΔδH|iso-synth|

–

–

–

–

–

–

–

–

–

–

–

–

–

–

0.00
0.00

0.01

0.01

0.01

0.01

0.01

ΔδC|iso-synth|

0.1

0.2

0.2

0.1

0.0

0.0
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0.0
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0.1

0.1

0.2

0.1

0.0
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0.0
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0.1

0.0
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X-Ray Crystallographic Data 
 

 
 
Figure S1. ORTEP drawing of 21. 
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Table S2. Crystal data and structure refinement of 21. 
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Figure S1. ORTEP drawing of 1. 
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Table S3. Crystal data and structure refinement of 1. 
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