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Materials and Methods 
 

 All reactions were performed in oven-dried (120 °C) or flame-dried glassware under an 

atmosphere of dry argon unless otherwise noted. Reaction solvents including dichloromethane (CH2Cl2, 

Fisher, HPLC Grade), hexanes (Fisher, HPLC Grade), diethyl ether (Et2O, Fisher, BHT stabilized, 

HPLC Grade), benzene (C6H6, Fisher, HPLC Grade), tetrahydrofuran (THF, Fisher, HPLC Grade), 

and toluene (PhCH3, Fisher, HPLC Grade) were dried by percolation through a column packed with 

neutral alumina and a column packed with Q5 reactant, a supported copper catalyst for scavenging 

oxygen, under a positive pressure of argon. 

 Solvents for workup and chromatography were: acetone (Fisher, ACS grade), hexanes (Fisher 

or EMD, ACS Grade), EtOAc (EtOAc, Fisher, ACS Grade), dichloromethane (CH2Cl2, Fisher, ACS 

Grade), and methanol (MeOH, Fisher, ACS Grade). Column chromatography was performed using 

EMD Millipore 60 Å (0.040–0.063 mm) mesh silica gel (SiO2). Analytical thin-layer chromatography 

was performed on Merck silica gel 60 F254 TLC plates. Visualization was accomplished with UV (254 

or 210 nm), and p-anisaldehyde, ceric ammonium molybdate or potassium permanganate and heat as 

developing-agents. 
 1H NMR and 13C NMR spectra were recorded at 298 K on Bruker GN500 (500 MHz, 1H; 125 

MHz, 13C), Bruker CRYO500 (500 MHz, 1H; 125 MHz, 13C), and Bruker AVANCE600 (600 MHz, 1H; 

125 MHz, 13C) spectrometers. 1H and 13C spectra were referenced to residual CHCl3 (7.26 ppm, 1H or 77.0 

ppm, 13C). 1H and 13C spectra taken in DMSO-d6 were referenced to residual DMSO-d5 (2.49 ppm, 1H or 

39.5 ppm, 13C). Chloroform-d (CDCl3, D 99.8%, DLM-7) and dimethyl sulfoxide-d6 (CD6SO, D 99.9%, 

DLM-10) were purchased from Cambridge Isotope Laboratories. Chemical shifts are reported in ppm and 

multiplicities are indicated by: app (apparent), s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), 

and br s (broad singlet). Coupling constants, J, are reported in Hertz. Infrared (IR) spectra were recorded 

on a Perkin-Elmer spectrum RX1 FT-IR instrument or Varian 640-IR instrument on NaCl plates and peaks 

are reported in cm-1. Mass spectrometry data were obtained from the University of California, Irvine Mass 

Spectrometry Facility. High-resolution mass spectra (HRMS) were recorded on a Waters LCT Premier 

spectrometer using ESI-TOF (electrospray ionization-time of flight) or CI-TOF (chemical ionization-time 

of flight) and data are reported in the form of (m/z). GC/FID analysis was performed on Agilent 7820A 

system with helium as carrier gas. HPLC analysis was performed on an Agilent 1100 series. 

 Citric acid (ACS grade, anhydrous, Fisher), potassium sodium tartrate (Oakwood), K2CO3 

(anhydrous, 99%, Alfa Aesar), NaHCO3 (ACS grade, Fisher), NaOH (ACS grade, Macron or Fisher), 

Na2S2O3 (ACS grade, Fisher), p-anisaldehyde (99%, Acros Organics), isopropenylmagnesium bromide (0.5 
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M in THF, Sigma-Aldrich), tetrabutylammonium fluoride (TBAF, 1 M in THF, Sigma Aldrich), 

trimethylaluminum (Al(CH3)3, Sure PackTM reagent grade, Sigma Aldrich), B-methoxy-9BBN solution (1 

M in hexanes, Sigma Aldrich), ethylaluminum dichloride solution (1 M in hexanes, EtAlCl2, Acros 

Organic), 2,6-di-t-butylpyridine (99%, Alfa Aesar), diisobutylaluminum hydride (i-Bu2AlH, Sure PackTM 

reagent grade, Sigma Aldrich), ammonia (2.0 M in methanol, Acros Organics), dicyclohexylboron 

trifluoromethansulfonate (Cy2BOTf, Sigma Aldrich) were used without further purification. 

The following reagents were distilled from the indicated drying agents under argon prior to use: 

triethylamine (Et3N, EMD, CaH2), pyridine (Alfa Aesar, CaH2 and N,N-diisopropylethylamine (i-Pr2NEt, 

Alfa Aesar, CaH2). Trimethylsilyl chloride ((CH3)3SiCl, Acros Organics) and dibutylboron triflate (n-

Bu2BOTf, Acros Organics), were fractionally distilled prior to use. 
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Experimental Procedures 
 

 

 

 

 

 

Homopropargylic Epoxide S1: 

A 1 L-three neck round bottom flask was charged with trimethylsilyl acetylene (23 mL, 162.1 mmol, 1.5 
equiv.) in dry THF (188 mL) and the solution was cooled to 78 ℃. n-BuLi (2.5 M in hexanes, 64 mL, 
162.1 mmol, 1.5 equiv.) was added through an addition funnel followed by BF3•OEt2 (20 mL, 162.1 mmol, 
1.5 equiv.). The yellow solution was stirred for 10 min at –78 ℃ before a solution of (S)-epichlorohydrin 
(10.0 g, 100.8 mmol, 1 equiv.) in dry THF (100 mL) was added dropwise. The reaction mixture was 
maintained at this temperature for 30 min, warmed to 0 ℃ over a period of 2 h, and then held at 0 ℃ for 1 
h. The resulting suspension was diluted with sat. aq. NH4Cl (800 mL) and Et2O (100 mL). The layers were 
separated, the aqueous layer was extracted with Et2O (3 x 50 mL), the combined organic extracts were 
washed with brine, dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The crude 
chlorohydrin was taken up in CH2Cl2 (300 mL), NaOH (~3 equiv.) was added, the mixture was stirred at 
ambient temperature for 14 h. The reaction was diluted sequentially with sat. aq. NH4Cl (100 mL) and water 
(200 mL). The layers were separated and the aqueous layer was extracted with CH2Cl2 (2 x 25 mL), the 
organic phases were combined, washed with brine, dried over anhydrous MgSO4, filtered, and concentrated 
in vacuo. The resulting crude oil was purified by fractional distillation (80 ℃, 40 mmHg) to give epoxide 
S1, contaminated with minor amounts of THF, as a clear, colorless oil (11.1 g, 72.5 mmol, 72%). This 
intermediate was immediately advanced to the next step. 

The 1H MR and 13C NMR spectra agreed with the literature data.1  

 

 

` 

 

Alcohol 10: 

A 3-neck round bottom flask was charged with a solution of S1 (8.50 g, 55.1 mmol, 1 equiv.) in dry THF 
(110 mL, 0.5 M), followed by the addition of CuI (734 mg, 3.85 mmol, 0.07 equiv.) and the suspension 
was cooled to –78 ℃. A solution of isopropenylmagnesium bromide (0.5 M in THF, 200 mL, 2 equiv.) was 
added dropwise through an addition funnel. The temperature was maintained at –78 ℃ for 30 min, the 
reaction mixture was allowed to warm to –25 ℃ over 4 h and then sat. aq. NH4Cl (100 mL) was added. The 
biphasic mixture was stirred at 0 ℃ for 20 min, further diluted with water (100 mL) and Et2O/hexanes (1:4, 
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50 mL), and the layers were separated. The aqueous layer was further extracted with Et2O/hexanes (1:4, 3 
x 50 mL), the organic layers were combined, washed with brine, dried over anhydrous MgSO4, filtered, and 
concentrated in vacuo. The crude orange oil was immediately taken up in dry MeOH (220 mL, ~0.25 M) 
and cooled to 0 ℃. K2CO3 (~3 equiv.) was added to the solution and the resulting suspension was allowed 
to warm to ambient temperature and stirred for 3 h. The MeOH was evaporated in vacuo to half the volume, 
Et2O/hexanes (3:1, 50 mL) was added and the suspension was diluted with sat. aq. NH4Cl (100 mL) 
followed by water to solubilize particulates. The biphasic mixture was separated and the aqueous phase was 
extracted with Et2O/hexanes (3:1, 3 x 30 mL). The combined organic extracts were washed with brine, 
dried over anhydrous MgSO4, filtered, and the organic solution was concentrated in vacuo to remove almost 
all of the solvent (25 ℃, 200 mmHg). The resulting yellow oil was purified by Kugelrohr short path 
distillation (100 ℃, 10 mmHg) to provide 10 as a colorless oil (4.51 g, 36.4 mmol, 66%).  

1H NMR (500 mHz, CDCl3) δ 4.89 (s, 1H), 4.82 (s, 1H), 3.94–3.90 (m, 1H), 2.46–2.37 (m, 2H), 2.34 (dd, 
J = 13.7, 4.6 Hz, 1H), 2.23 (dd, J = 14.0, 8.5 Hz, 1 H), 2.06 (t, J = 2.5 Hz, 1H), 2.00 (br s, 1H) 1.77 (s, 3H); 
13C NMR (125 mHz, CDCl3) δ 142.0, 113.8, 80.6, 70.8, 67.3, 44.7, 26.7, 22.4; IR (film) ν 3299, 3075, 
2934, 1646 cm-1; HRMS (ES+) m/z calc’d for C8H12O [M + Na]+: 147.0786; found 147.0890; [α]22

D –1.56 
(c = 1.00, CHCl3). 

Note: Alcohol 10 was also prepared starting from (R)-epichlorohydrin following a procedure reported by 
Danishefsky and coworkers.2 

 

 

 

Vinyl Iodide 11: 

Al(CH3)3 (11.0 mL, 115 mmol, 2.1 equiv.) was added dropwise to a suspension of Cp2ZrCl2 (8.41 g, 28.5 
mmol, 0.25 equiv.) in DCE (150 mL) at –30 ℃; this temperature was carefully maintained over the course 
of the addition. H2O (98 L, 5.47 mmol, 0.1 equiv.) was added very slowly and the reaction was warmed 
to 0 ℃; the suspension became a clear yellow solution. After stirring for 1.5 h at 0 ℃, the mixture was 
cooled to –50 ℃ and a solution of 10 (6.80 g, 54.7 mmol, 1 equiv.) in DCE (55 mL) was added dropwise. 
The reaction was warmed to room temperature and stirred for 18 h. After TLC analysis indicated 
consumption of starting material, the reaction was cooled to –50 ℃. A solution of I2 (29.1 g, 114.8 mmol, 
2.1 equiv.) in THF (27 mL) was cannulated into the reaction flask. The reaction mixture was allowed to 
warm to room temperature over 5 h at which time the deep red solution turned to yellow. The reaction was 
diluted at 0 ℃ with sat. aq. potassium sodium tartrate (20 mL), and the biphasic mixture was stirred for an 
additional 1 h at room temperature. The phases were separated, the aqueous phase was diluted with sat. aq. 
potassium sodium tartrate (200 mL) and was extracted with Et2O (3 x 50 mL). The organic phases were 
combined, washed sequentially with sat. aq. NaHCO3 (100 mL), brine (50 mL) then dried over anhydrous 
MgSO4, filtered, and concentrated in vacuo. The residue was purified by flash chromatography (SiO2, 20% 
EtOAc in hexanes) to afford 11 as a thick colorless oil (11.2 g, 42.1 mmol, 77%).  



S5 
 

1H NMR (500 mHz, CDCl3) δ 6.02 (s, 1H), 4.89 (s, 1H), 4.80 (s, 1H), 3.89–3.87 (m, 1H), 2.37–2.36 (m, 
2H), 2.19–2.09 (m, 2H), 1.89 (s, 3H), 1.76 (s, 3H), 1.70 (br s, 1H); 13C NMR (125 mHz, CDCl3) δ 145.0, 
142.2, 113.8, 77.2, 66.4, 47.0, 45.6, 24.2, 22.4; IR (film) ν 3410, 2990, 2900, 2855 cm-1; HRMS (ES+) m/z 
calc’d for C9H15IONa [M +Na]+: 289.0065; found 275.1471; [α]23

D –13.2 (c = 1.00, CHCl3). 

 

 

 

Chloride 12: 

Triphosgene (4.2 g, 14.3 mmol. 1 equiv.) was added to a pressure vessel, the vessel was evacuated and 
refilled with argon, and CH2Cl2 (20 mL) was added. The clear solution was cooled to 0 ℃ before slowly 
adding pyridine (4.61 mL, 57.1 mmol, 4 equiv.), followed by 11 (3.8 g, 14.3 mmol, 1 equiv.) in a solution 
of CH2Cl2 (10 mL) under an atmosphere of argon. The pressure vessel was sealed and stirred at 45 ℃ for 
12 h. The reaction mixture was cooled to 0 ℃ and 1 M HCl (5 mL) was slowly added. The mixture was 
diluted with hexanes (50 mL) and stirred for 30 min. Water (100 mL) and more hexanes (50 mL) were 
added to the diluted product mixture and the layers were separated. The aqueous layer was extracted with 
hexanes (2 x 20 mL), the organic phases were combined, washed with brine, dried over anhydrous MgSO4, 
filtered, and concentrated in vacuo. The crude residue was purified by flash chromatography (SiO2, 
hexanes) to afford 12 as a light yellow oil (2.83 g, 10.1 mmol, 70% yield, 95 % e.e.). This protocol was 
based on a procedure developed by Kartika and coworkers.3 

1H NMR (600 mHz, CDCl3) δ 6.07 (s, 1H), 4.89 (s, 1H), 4.80 (s, 1H), 4.14–4.11 (m, 1H), 2.65 (dd, J = 
14.3, 4.8 Hz, 1 H), 2.57 (dd, J = 14.3, 9.0 Hz, 1H), 2.43 (app. d, J = 7.3 Hz, 2H), 1.87 (s, 3H), 1.75 (s, 3H);  
13C NMR (125 mHz, CDCl3) δ 143.8, 141.3, 78.4, 57.3, 47.6, 46.4, 23.4, 21.8; IR (film) ν 2980, 2910, 
1640 cm-1; HRMS (CI+) m/z calc’d for C9H14ClI [CI+]+: 283.9829; found 283.9825; [α]23

D 18.9 (c = 1.10, 
CHCl3); GC/FID (HP – Chiral – 20B; 6.88 psi; 0.5 mL/min; column temperature 50 ֯C for 1 min, then 0.5 
℃/min to 135 ℃ hold for 20 mins); tR = 175.795, 176.491.  

  

 

 

 

 

Diol 14: 

K3Fe(CN)6 (5.10 g, 15.5 mmol, 2.1 equiv.), K2CO3 (2.56 g, 18.4 mmol, 2.5 equiv.), MeSO2NH2 (325 mg, 
0.367 mmol, 1.1 equiv.), K2OsO4•2H2O (54.0 mg, 0.147 mmol, 2 mol%) and (DHQD)2PYR (325 mg, 0.317 
mmol, 4 mol%) were mixed together and then taken up in t-BuOH/H2O (90 mL, 1:1). The slurry was stirred 
vigorously, cooled to 0 ℃ and then 12 (2.11 g, 7.39 mmol, 1 equiv.) was added. The reaction mixture was 
stirred at 0 ℃ until the reaction was complete, indicated by TLC analysis (24–36 h). The reaction slurry 
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was stirred with sat. aq. Na2SO3 (30 mL) for 1 h. EtOAc (20 mL) was added and the layers were separated. 
The aqueous layer was extracted with EtOAc (2 x 20 mL), the organic extracts were combined, washed 
sequentially with sat. aq. Na2SO3 and brine, and dried over anhydrous MgSO4, filtered, and concentrated in 
vacuo. The crude oil was eluted through a plug of silica gel (70% EtOAc in hexanes) and concentrated in 
vacuo to afford 14 and 13 as a 6 : 1 mixture of diastereomers (2.03 g, 6.43 mmol, 87%). The diastereomers 
could be separated by flash chromatography eluting with a gradient of EtOAc in hexanes (SiO2, 30% EtOAc 
in hexanes → 50% EtOAc in hexanes) to give 14 as a colorless oil (1.53 g, 4.81 mmol, 65% overall yield).  

Note: Diol diastereomer 13 was isolated as a white solid and an X-ray crystal structure of 13 was obtained 
to confirm the relative configuration. See pages 22–31 for crystallographic data.  

Diol 14: 1H NMR (500 mHz, CDCl3) δ 6.09 (s, 1H), 4.30–4.27 (m, 1H), 3.50 (dd, J = 18.8, 10.8 Hz, 2H), 
2.69–2.61 (m, 2H), 2.48 (br s, 1H), 2.03 (dd, J = 15.4, 9.8 Hz, 1H), 1.99 (br s, 1H), 1.90 (dd, J = 15.5, 2.6 
Hz, 1 H), 1.87 (s, 3H), 1.26 (s, 3H); 13C NMR (125 mHz, CDCl3) δ 143.2, 79.1, 72.3, 69.9, 55.9, 49.5, 45.6, 
24.3, 23.5; IR (film) ν 3373, 2969, 2923, 1616 cm-1; HRMS (ES+) m/z calc’d for C9H16ClIO2 [M+Na]+: 
340.9781; found 340.9773; [α]21

D –2.44 (c = 1.10, CHCl3). 

Diol 13: 1H NMR (500 mHz, CDCl3) δ 6.08 (s, 1H), 4.29–4.27 (m, 1H), 3.55 (d, J = 10.8 Hz, 1H), 3.47 (d, 
J = 10.8 Hz, 1H), 2.71–2.61 (m, 2H), 2.39–2.08 (br s, 1 H), 2.03 (dd, J = 15.3, 3.1 Hz, 1H), 1.89 (dd, J = 
15.3, 8.9 Hz, 1H), 1.87 (s, 3H), 1.27 (s, 3H); 13C NMR (125 mHz, CDCl3) δ 143.3, 79.1, 72.3, 69.8, 55.9, 
49.4, 45.6, 24.2, 23.5; IR (film) ν 3389, 2960, 2903, 1632 cm-1; HRMS (ES+) m/z calc’d for C9H16ClIO2 
[M+Na]+: 340.9781; found 340.9771; [α]22

D –0.95 (c = 0.6, CHCl3). 

Ligand Screen for Dihydroxylation of 12: 

 

 

 

 

 

 

 

 

Note: reactions were set up following the procedure described for the synthesis of 14.  
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Epoxide 15: 

Toluenesulfonyl chloride (500 mg, 2.61 mmol, 1.3 equiv.) and DMAP (170 mg, 4.00 mmol, 0.75 equiv.) 
were dissolved in CH2Cl2 (10 mL) and the solution was cooled to 0 ℃. Diol 14 (640 mg, 2.00 mmol, 1 
equiv.) was added as a solution in CH2Cl2 (3 mL). The reaction was allowed to warm to ambient temperature 
and stirred for 5 h. The solvent was concentrated in vacuo, and the resulting residue was taken up in MeOH 
(15 mL) followed by the addition of K2CO3 (830 mg, 6.00 mmol, 3 equiv.). The slurry was stirred for 3 h, 
the solvent was concentrated in vacuo to one third the initial volume, and the resulting mixture was diluted 
with EtOAc:pentanes (20 mL, 3:1). The remaining base was quenched with sat. aq. NH4Cl (50 mL). The 
layers were separated, and the aqueous layer was extracted with EtOAc:pentanes (3:1, 3 x 15 mL). The 
organic layers were combined, washed with brine, dried over anhydrous MgSO4, filtered, and concentrated 
in vacuo. The crude residue was purified by flash chromatography (SiO2, 10% EtOAc in hexanes) to afford 
15 (538 mg, 1.80 mmol, 90%) as a colorless oil.  

1H NMR (600 MHz, CDCl3) δ 6.07 (s, 1H), 3.97 (quint, J = 6.42, 1H), 2.63–2.60 (m, 3H), 2.09–2.04 (m, 
2H), 1.85 (s, 3H), 1.39 (s, 3H); 13C NMR (125 mHz, CDCl3) δ 143.3, 78.9, 72.3, 55.0, 54.8, 52.8, 48.5, 
44.0, 23.6, 22.0; IR (film) ν 2925, 2853, 1214 cm-1; HRMS (CI+) m/z calc’d for C9H14ClIONH4 [M+NH4]+: 
318.0122; found 318.0119; [α]21

D –10.5 (c = 0.95, CHCl3). 

 

 

 

Furan S2: 

2-t-Butyldimethylsilylfuran4 (3.5 g, 19.2 mmol, 1.4 equiv.) was dissolved in THF (155 mL) and cooled to 
–78 ℃, followed by the addition of n-BuLi (2.5 M in hexanes, 19.2 mmol, 1.4 equiv.). The solution was 
stirred for 2.5 h while warming to –25 ℃, and it turned a deep red color. The lithiated furan solution was 
cooled back to –78 ℃ and 2-t-butyldimethylsilyloxyethyl iodide (4.30 g, 15.9 mmol, 1 equiv.) was added 
dropwise as a 1 M solution in THF. The reaction was slowly warmed to ambient temperature and stirred 
for an additional 3 h before diluting with sat. aq. NH4Cl (100 mL). The biphasic mixture was further diluted 
with water (50 mL). The layers were separated, and the aqueous phase was extracted with hexanes (3 x 50 
mL). The combined organic phases were washed with brine, dried over anhydrous MgSO4, filtered, and 
concentrated in vacuo. The crude residue was then taken up in THF (70 mL), cooled to 0 ℃, sat. aq. K2HPO4 
(400 µL) was added followed by TBAF (1 M in THF, 1.2 equiv.). The solution was warmed to ambient 
temperature and stirred for 4 h. Sat. aq. NH4Cl (50 mL) was added, followed by Et2O (30 mL), then the 
layers were separated and the aqueous layer was further extracted with Et2O/hexanes (1:1, 3 x 30 mL). The 
organic layers were combined, washed with brine, dried over anhydrous MgSO4, filtered, and concentrated 

TsCl, DMAP
Et3N, then 

K2CO3 / MeOH I

Cl

O
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in vacuo. The crude residue was purified by flash chromatography (SiO2, 30% Et2O in hexanes) to afford 
S2 (2.47 g, 10.7 mmol, 67%) as a pale yellow oil.  

1H NMR (500 MHz, CDCl3) δ 6.56 (d, J = 3.0 Hz, 1H), 6.09 (d, J = 3.0, 1H), 3.88 (t, J = 3.2 Hz, 2H),  2.93 
(t, J = 3.2 Hz, 2H), 1.56 (br s, 1H), 0.90 (s, 9H), 0.20 (s, 6H); 13C NMR (125 MHz, CDCl3) δ 157.8, 157.1, 
121.6, 106.4, 61.2, 31.8, 26.3, 16.8, –6.30; IR (film) ν 3353, 2953, 2927, 2856, 1675 cm-1; HRMS (ES+) 
m/z calc’d for C12H22O2SiNa [M+Na]+: 249.1287; found 249.1291. 

 

 

 

Furan 16: 

Triphenylphosphine (2.56 g, 9.76 mmol, 1.3 equiv.) and imidazole (2.50 g, 37.5 mmol, 5 equiv.) were 
dissolved in CH2Cl2 (52 mL) and the solution was cooled to 0 ℃ before I2 (2.47 g, 9.76 mmol, 1.3 equiv.) 
was added portion-wise. Upon dissolution of the reaction mixture, S2 (1.70 g, 7.51 mmol, 1 equiv.) was 
added as a solution in CH2Cl2 (1 M). The reaction was allowed to warm to ambient temperature and stirring 
was continued for 5 h. The solution was diluted with hexanes (50 mL) and water (35 mL), and was stirred 
vigorously. The layers were separated, the organic layer was washed sequentially with sat. aq. Na2S2O3, 
brine and then dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The crude residue 
contained significant amounts of Ph3P=O and was extracted with hexanes (10 mL) and filtered (x2). The 
collected filtrate was concentrated under reduced pressure and the resulting crude oil was purified by flash 
chromatography (SiO2, hexanes → 5% Et2O in hexanes) to afford 16 (2.04 g, 6.10 mmol, 81%) as a pale 
yellow liquid. The compound was stored at –18 ℃ in a foil-wrapped vial and shielded from light when in 
use.  

1H NMR (500 MHz, CDCl3) δ 6.54 (d, J = 3.0 Hz, 1H), 6.10 (d, J = 3.0, 1H), 3.36 (t, J = 7.5 Hz, 2H),  3.23 
(t, J = 7.5 Hz, 2H), 0.91 (s, 9H), 0.20 (s, 6H); 13C NMR (125 mHz, CDCl3) δ 158.1, 157.9, 121.5, 106.2, 
32.8, 26.4, 16.8, 1.98, –6.33; IR (film) ν 2942, 2917, 1658 cm-1; HRMS (CI+) m/z calc’d for C12H21OISi 
[M]+: 336.0406; found 336.0416. 
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Cyclization precursor 17: 

A solution of 16 (581 mg, 1.73 mmol, 1.3 equiv.) in Et2O (4 mL) was cooled to –78 ℃ and t-BuLi (1.7 M 
in pentane, 3.20 mL, 4 equiv.) was added quickly followed by 9-BBN-OMe (1 M in hexanes, 6.0 mL, 4.5 
equiv.). THF (2 mL) was added and the reaction was warmed to ambient temperature over 1 h. After stirring 
for an additional 3 h the white slurry became homogeneous. Aq. K3PO4 (3M, 1.1 mL, 2.5 equiv.) and 
Pd(dppf)Cl2•CH2Cl2 (162 mg, 0.199 mmol, 0.15 equiv.) were added sequentially under an atmosphere of 
argon, followed by the addition of 15 (400 mg, 1.33 mmol, 1.0 equiv.) as a solution in DMF (5 mL). The 
reaction mixture was shielded from light and stirred vigorously at ambient temperature for 12 h. The 
biphasic mixture was diluted with brine (20 mL), hexanes (30 mL) and the layers were separated. The 
aqueous phase was extracted with Et2O/hexanes (1:3, 3 x 10 mL), the organic phases were combined, 
washed sequentially with water (2 x 10 mL) and brine (2 x 10 mL), and then dried over anhydrous MgSO4, 
filtered, and concentrated under reduced pressure. The crude product residue was purified by flash 
chromatography (SiO2, 5% EtOAc in hexanes) to afford 17 (440 mg, 1.13 mmol, 85%) as a colorless oil.  

1H NMR (600 MHz, CDCl3) δ 6.52 (d, J = 3.0 Hz, 1H), 5.96 (d, J = 3.0, 1H), 5.25 (t, J = 7.0 Hz, 1H),  
3.98–3.95 (m, 1H), 2.77 (d, J = 4.6, 1H), 2.69 (app t, J  = 7.4 Hz, 2H), 2.60 (d, J = 4.7 Hz, 1H), 2.39–2.37 
(m, 4H), 2.06 (dd, J = 15.2, 4.1 Hz, 1H), 1.97 (dd, J = 15.2, 8.9 Hz, 1H), 1.58 (s, 3H), 1.38 (s, 3H); 13C 
NMR (125 MHz, CDCl3) δ 160.0, 156.8, 131.6, 127.8, 121.5, 105.1, 56.2, 55.1, 52.9, 49.1, 44.0, 28.1, 26.5, 
26.3, 21.9, 16.7, 15.7, –6.25; IR (film) ν 2962, 2854, 1249 cm-1; HRMS (ES+) m/z calc’d for 
C21H35ClO2SiNa [M+Na]+: 405.1992; found 405.1996; [α]23

D –15.8 (c = 1.10, CHCl3). 

 

 

 

 

 

Decalin 18: 

To a solution of 17 (50 mg, 0.131 mmol, 1 equiv.) in dry CH2Cl2/toluene (6:1, 2.7 mL, 0.05 M) was added 
2,6-di-t-butylpyridine (6.55 µmol, 5 mol%). The solution was cooled to –78 ℃ and EtAlCl2 (0.9 M in 
heptane, 0.230 mmol, 1.7 equiv.) was added very slowly down the side of flask. The reaction was slightly 
warmed to –70 ℃ over 30 min while the solution turned a pale yellow color, and then Et3N (100 µL) and 
MeOH (200 µL) were added sequentially. The mixture was allowed to warm to 0 ℃ then a sat. aq. solution 
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of potassium sodium tartrate (3 mL) was added and the biphasic mixture was vigorously stirred for 20 min. 
The layers were separated and the aqueous layer was extracted with Et2O/hexanes (1:3, 3 x 1 mL). The 
organic phases were combined, washed with brine, and then dried over anhydrous MgSO4, filtered, and 
concentrated under reduced pressure. The crude product residue was purified by flash chromatography 
(SiO2, 10% → 20% EtOAc in hexanes) to afford 18 (31 mg, 78.6 μmol, 60%) as a colorless foam. This 
reaction was extremely moisture and temperature sensitive, the yield varied between 45–65% depending 
on the reaction scale (>200 mg resulted in the lower percent yield range).  

1H NMR (600 MHz, CDCl3) δ 6.41 (s, 1H), 4.36 (tt, J = 12.3, 4.3 Hz, 1H), 3.49 (d, J = 10.8 Hz, 1H), 3.22 
(d, J = 10.8 Hz, 1H), 2.72 (dd, J = 15.7, 5.9 Hz, 1H), 2.66–2.60 (m, 1H), 2.48 (app d, J = 12.5 Hz, 1H), 
1.93 (ddd, J = 13.0, 4.6, 2.3 Hz, 1H), 1.87–1.81 (m, 2H), 1.71–1.63 (m, 3H), 1.51 (br s, 1H), 1.19 (s, 3H), 
0.90 (s, 9H), 0.89 (s, 3H), 0.18 (app s, 6H); 13C NMR (125 MHz, CDCl3) δ 156.9, 152.7, 129.1, 117.8, 
71.3, 55.1, 48.3, 46.2, 44.3, 40.0, 36.6, 26.3, 24.4, 24.3, 18.4, 17.5, 16.7, –6.17, –6.19; IR (film) ν 3390, 
2955, 2925, 2854, 1745 cm-1; HRMS (CI+) m/z calc’d for C21H35ClO2Si [M]+: 382.2095; found 382.2086; 
[α]25

D 19.6 (c = 1.0, CHCl3). 

 

 

 

 

TBS-Ether 19:  

TBSCl (165 mg, 1.09 mmol, 3.5 equiv.) and imidazole (127 mg, 1.87 mmol, 6 equiv.) were dissolved in 
DMF (2.5 mL). The solution was cooled to 0 ℃ and 18 (120 mg, 0.313 mmol, 1 equiv.) was added as a 
solution in DMF (500 µL). The reaction was warmed to room temperature and stirred for 3 h. The reaction 
was diluted with water (5 mL) and the layers were separated. The aqueous layer was extracted with 
Et2O/hexanes (1:10, 3 x 1 mL). The organic extracts were combined, washed with water (2 mL), brine, and 
dried over anhydrous MgSO4, filtered, and concentrated under reduced pressure. The resulting crude 
residue was filtered through a plug of silica gel eluting with 5% Et2O in hexanes to afford 19 (120 mg, 
0.241 mmol, 77%) as a colorless oil.  

1H NMR (600 MHz, CDCl3) δ 6.41 (s, 1H), 4.38–4.33 (m, 1H), 3.40 (d, J = 9.7 Hz, 1H), 3.1 (d, J = 10.8 
Hz, 1H), 2.69 (dd, J = 16.4, 6.1 Hz, 1H), 2.66–2.60 (m, 1H), 2.45 (dd, J = 12.5 Hz, 3.4 Hz, 1H), 1.80 (d, J 
= 8.6 Hz, 2H), 1.80 (dd, J =13.2, 6.8,1H), 1.64 (app t, J = 12.5 Hz, 1H), 1.61–1.57 (m, 1H), 1.17 (s, 3H), 
0.90 (s,9H), 0.88 (s, 9H), 0.83 (s, 3H), 0.19 (s, 6H), 0.04 (s, 6H); 13C NMR (125 MHz, CDCl3) δ 156.7, 
152.9, 129.2, 118.0, 71.2, 55.5, 48.5, 46.4, 44.2, 40.1, 36.5, 26.3, 25.9, 24.5, 24.4, 18.4, 18.3 17.6, 16.7, –
5.56, –6.15, –6.17; IR (film) ν 2935, 2902, 2873, 1747 cm-1; HRMS (CI+) m/z calc’d for C27H49ClO2Si2 
[M]+: 496.2960; found 496.2967; [α]25

D 15.9 (c = 1.0, CHCl3). 
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Enoate 20: 

To a solution of 19 (180 mg, 0.362 mmol, 1 equiv.) in CH2Cl2 (4 mL) was added Rose Bengal (10 mg, 5 
mol %) and the pink mixture was cooled to –10 ℃. The reaction flask was equipped with a balloon of O2 
with long needle through the septum and an outlet needle in order to bubble O2 through the solution. The 
reaction was irradiated with 2 x CFL bulbs (20 W), while bubbling O2 through the solution and the dry 
ice/acetone bath was maintained between –10→0 ℃. Once TLC analysis confirmed consumption of 
starting material (1–2 h) the remaining solvent was evaporated under reduced pressure and the residue was 
immediately taken up in dry THF and cooled to –20 ℃. TBAF (1 M in THF, 0.543 mmol. 1.5 equiv.) was 
added slowly and the mixture was stirred for 10 mins. Iodomethane (112 µL, 1.81 mmol, 5 equiv.) was 
added and the reaction was allowed to warm to room temperature and stirred for 2 h at that temperature. 
The reaction was diluted with sat. aq. NH4Cl (2 mL) and the layers were separated. The aqueous layer was  
extracted with EtOAc/hexanes (1:5, 3 x 1 mL) and the organic phases were combined, washed with brine, 
and dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The pink residue was purified by 
flash chromatography (SiO2, 15% → 20% EtOAc in hexanes) to afford 20 (134 mg, 0.311 mmol, 86%) as 
a white solid. The remaining mass balance (~10%) consisted of undesired hydroxy-butenolide S3 which 
could be converted to 20 (in 80% yield) by stirring with K2CO3 (1 equiv.), iodomethane (3 equiv.) in acetone 
(0.10 M) .  

1H NMR (600 MHz, CDCl3) δ 5.57 (s, 1H), 4.25 (tt, J = 12.1, 3.8 Hz, 1H), 3.69 (s, 3H), 3.37 (d, J = 10.0 
Hz, 1H), 3.06 (d, J = 10.0 Hz, 1H), 2.66 (dd, J = 13.1, 4.2 Hz, 1H), 2.56 (app td, J = 13.1, 6.8 Hz, 1H), 2.13 
(app d, J = 12.1 Hz, 1H), 1.98–1.93 (m, 2H), 1.90–1.75 (m, 3H), 1.66 (ddd, J = 18.1, 13.2, 4.7 Hz, 1H), 
1.07 (s, 3H), 0.89 (s, 9H), 0.84 (s, 3H), 0.04 (s, 3H), 0.03 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 205.1, 
166.5, 164.7, 113.0, 70.5, 54.2, 51.9, 46.6, 46.2, 45.9, 44.9, 42.8, 41.1, 25.8, 22.4, 19.3, 18.4, 18.2, –5.52, 
–5.60; IR (film) ν 2952, 2926, 2854, 1727, 1711 cm-1; HRMS (ESI+) m/z calc’d for C22H37ClO4SiNa 
[M+Na]+: 451.2047; found 451.2042; [α]25

D 4.09 (c = 0.5, CHCl3). 
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Ketone S4:  

Enoate 20 (115 mg, 0.268 mmol, 1 equiv.) and Pd/C (10% Pd by weight, 43 mg, 0.04 mmol, 15 mol%) 
were taken up in EtOAc (3.5 mL). The flask was flushed with argon before bubbling H2 through the reaction 
mixture for 5 min. The reaction was vigorously stirred under balloon pressure of H2 for 4 h. The mixture 
was filtered through a pad of Celite, rinsing with EtOAc. The solvent was concentrated under reduced 
pressure and the crude residue was purified by flash chromatography (SiO2, 20% EtOAc in hexanes) to 
afford S4 (98 mg, 0.252 mmol, 94%) as a colorless oil. Diastereomer S4I (9.0 mg) was also isolated and 
could be converted to S4 (85% yield) by stirring with freshly prepared NaOMe (0.5 equiv.) in MeOH (0.05 
M) for 3 h.  

1H NMR (500 MHz, CDCl3) δ 4.15 (tt, J = 12.3, 3.5 Hz, 1H), 3.67 (s, 3H), 3.40 (d, J = 10.0 Hz, 1H), 3.06 
(d, J = 10.0 Hz, 1H), 2.84 (app d, J = 10.1 Hz, 1H), 2.71 (dd, J = 16.0, 10.1 Hz, 1H), 2.45 (dd, J = 14.0, 3.5 
Hz, 1H), 2.36 (app td, J = 13.4, 7.1 Hz, 1H), 2.22 (dd, J = 16.0, 3.1 Hz, 1H), 2.09 (app d,  J = 12.8 Hz, 2H), 
1.95–1.91 (m, 2H), 1.80 (d, J = 12.8 Hz, 1H), 1.58–1.53 (m, 2H), 0.9 (s, 9H), 0.79 (s, 6H), 0.07 (s, 3H), 
0.06 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 210.1, 173.7, 70.5, 59.4, 54.4, 51.7, 48.8, 45.8, 44.9, 43.0, 
40.9, 40.3, 27.3, 25.7, 22.2, 18.1, 18.0, 15.9, –5.80, –5.86; IR (film) ν 2939, 2920, 1718, 1692 cm-1 ; HRMS 
(ESI+) m/z calc’d for C22H39ClO4SiH [M+H]+: 431.2384; found 431.2395; [α]23

D –13.0 (c = 0.8, CHCl3). 

 

 

 

 

Exocyclic Alkene S5: 

Methyltriphenylphosphonium bromide (660 mg, dried at 110 ℃ at ~ 20 mmHg overnight, 1.84 mmol, 1 
equiv.) and NaNH2 (180 mg, 50% w/v in toluene, 2.31 mmol, 1.25 equiv.) were dissolved in toluene (6 mL) 
and heated at reflux (~110 ℃) for 3 h. The resulting yellow suspension was allowed to cool to room 
temperature over 1 h while the solids settled to the bottom of the flask. The clear yellow, salt free solution 
of Ph3P=CH2 (2.55 mL, 0.752 mmol, 3 equiv.) was transferred to a flask containing S4 (108 mg, 0.251 
mmol, 1 equiv.) in toluene (2.5 mL) at 0 ℃. After addition of the ylide, the reaction was allowed to warm 
to ambient temperature and stir for 1 h. The solution was diluted with brine (3 mL) and the biphasic mixture 
was extracted with hexanes (3 x 1 mL). The combined organic extracts were washed sequentially with water 
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(2 mL), and brine (2 mL), and then dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The 
crude residue was purified by flash chromatography (SiO2, 5% → 10% EtOAc in hexanes) to afford S5 
(80.7 mg, 0.188 mmol, 75%) as a colorless oil.  

1H NMR (600 MHz, CDCl3) δ 4.79 (s, 1H), 4.52 (s, 1H), 4.19 (tt, J = 12.4, 3.8 Hz, 1H), 3.65 (s, 3H), 3.34 
(d, J = 9.8 Hz, 1H), 3.00 (d, J= 9.8 Hz, 1H), 2.48–2.41 (m, 2H), 2.36, (app d, J = 13.0 Hz, 1H), 2.11–2.05 
(m, 2H), 1.86 (app t, J = 12.4 Hz, 1H), 1.78 (app d, J = 12.4 Hz, 1H), 1.68 (dd, J = 12.8, 2.4 Hz, 1H), 1.59–
1.57 (m, 1H), 1.47 (t, J = 12.0 Hz, 1H), 1.27–1.20 (m, 2H), 0.91 (s, 9H), 0.76 (s, 3H), 0.75 (s, 3H), 0.04 
(app s, 6H); 13C NMR (125 MHz, CDCl3) δ 173.8, 147.8, 107.3, 70.7, 55.8, 52.2, 51.6, 49.1, 46.4, 40.8, 
40.6, 37.0, 30.7, 25.9, 23.3, 18.2, 18.1, 15.4, –5.54, –5.58; IR (film) ν 2948, 2927, 2854, 1738, 1682 cm-1; 
HRMS (CI+) m/z calc’d for C23H41ClO3SiNH4 [M+NH4]+: 446.2857; found 446.2867; [α]23

D 2.66 (c = 0.5, 
CHCl3). 

 

 

 

 

 

Aldehyde 21: 

To a solution of S5 (90 mg, 0.209 mmol, 1 equiv.) in toluene (1.3 mL) at –78 ℃ was added a freshly 
prepared solution of i-Bu2AlH (1 M in toluene, 0.440 mmol, 2.1 equiv.) slowly down the side of the flask. 
The reaction mixture was stirred at –78 ℃ for 45 min and MeOH (100 µL) was added dropwise down the 
side of the flask. The reaction mixture was allowed to warm to room temperature and then further diluted 
with 0.5 M HCl (2 mL). The phases were separated and the aqueous phase was extracted with Et2O/hexanes 
(1:5, 2 x 1 mL). The organic extracts were combined, washed with a sat. aq. potassium sodium tartrate (2 
mL), brine (2 mL) and then dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The crude 
product residue was purified by flash chromatography (SiO2, hexanes → 5% EtOAc in hexanes) to afford 
21 (62 mg, 0.154 mmol 74%) as a colorless oil. A significant portion of the mass balance isolated was the 
over reduced alcohol product S6 (10-15%) which could be converted to the aldehyde (in 90% yield) by 
stirring with Dess–Martin Periodinane (3 equiv.) in CH2Cl2 (0.1 M) for 45 min. 

1H NMR (500 MHz, CDCl3) δ 9.64 (d, J = 3.38 Hz, 1H), 4.88 (s, 1H), 4.42 (s, 1H), 4.20 (tt, J = 12.4, 3.8 
Hz, 1H), 3.36 (d, J  = 9.8 Hz, 1H), 3.00 (d, J = 9.8 Hz, 1H), 2.54–2.50 (m, 1H), 2.46–2.38 (m, 3H), 2.13–
2.04 (m, 2H), 1.89 (app t, J = 12.7 Hz, 1H), 1.78 (ddd, J = 12.7, 4.3, 2.0 Hz, 1H), 1.71 (dd, J = 12.6, 2.6 
Hz, 1H), 1.60 (ddd, J  = 13.0, 5.0, 2.6 Hz, 1H), 1.42 (t, J = 12.0 Hz, 1H), 1.31–1.22 (m, 1H), 0.91 (s, 9H), 
0.78 (s, 3H), 0.75 (s, 3H), 0.05 (s, 3H), 0.04 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 202.8, 147.4, 109.3, 
70.4, 55.5, 50.5, 49.2, 46.2, 46.0, 40.6, 40.4, 39.4, 36.7, 25.6, 22.7, 17.9, 17.9, 15.3, –5.90, –5.94; IR (film) 
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ν 2921, 2855, 1727 cm-1; HRMS (CI+) m/z calc’d for C22H39ClO2SiH [M+H]+: 399.2486; found 399.2498; 
[α]22

D 17.3 (c = 0.6, CHCl3). 

Imide 23: 

Acylated oxazolidinone5 (22, 16.5 mg, 57 µmol, 1.5 equiv) was dried by azeotropic distillation from 
benzene (50 µL) in a 1 dram vial and dissolved in CH2Cl2 (350 µL). The solution was cooled to –78 ℃ and 
a freshly prepared solution of Cy2BOTf (1.0 M in CH2Cl2, 37 µmol, 1.7 equiv.)6 was added along the side 
of the vial. The clear solution was stirred at –78 ℃ for 30 min. At that temperature, Et3N (1.0 M in CH2Cl2, 
111 µmol, 2.5 equiv.) was added and the mixture was stirred for 20 min. To ensure complete enolization 
the solution was allowed to warm to 0 ℃ over 1 h and stirred at this temperature for an additional 30 min, 
then cooled back to –78 ℃. The enolate solution changed from clear to pale yellow during this warming. 
A solution of 21 (14 mg in 100 µL CH2Cl2, 37 µmol, 1.0 equiv.) was added at –78 ℃ and the reaction vial 
was warmed over 1.5 h to –10 ℃ and was maintained at this temperature for 20 h. The reaction mixture 
was diluted with methanol (50 µL) and warmed to ambient temperature. Aq. pH7 buffer solution (2 mL) 
was added. The phases were separated and the aqueous phase was extracted with CH2Cl2 (3 x 1 mL). The 
combined organic extracts were dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The 
crude aldol product was immediately transferred to a 1 dram vial, NH3 (2.0 M in methanol, 800 µL) was 
added, and the reaction was stirred at 23 ℃ for 24 h. The solution was concentrated in vacuo to afford a 
mixture of desired imide (23), and the primary amide. To complete succinimide formation, the crude 
material was dissolved in dry THF (800 µL), the solution was cooled to 0 ℃, and NaH (55% suspension in 
mineral oil, 7.0 mg, 80 µmol, 5 equiv.) was added. After bubbling subsided (~10 mins), 1 M HCl (500 µL) 
was added dropwise, followed by water (2 mL). The layers were separated and the aqueous phase was 
extracted with EtOAc (3 x 1 mL) then the combined organic phases were washed with brine, dried over 
anhydrous MgSO4, filtered, and concentrated in vacuo. The crude yellow oil was purified by flash 
chromatography (SiO2, 35 → 45% EtOAc in hexanes) to afford 23 (8.6 mg, 17.4 µmol, 47%) as an oil and 
its syn-aldol diastereomer in a 12:1 diastereomer ratio. The reaction sequence proceeds to 75% consumption 
of starting material, and unreacted aldehyde 21 can be recovered. The diastereomers could be separated by 
column chromatography or purified after TBS-ether deprotection.  

Note: This procedure was optimized and adapted from a similar procedure used in our previous syntheses 
of haterumaimide and lissoclimide products.7 

1H NMR (500 MHz, CDCl3) δ 7.96 (br s, 1H), 4.96 (s, 1H), 4.73 (s, 1H), 4.35 (app t, J = 6.2 Hz, 1H), 4.20 
(tt, J = 12.0, 3.8 Hz, 1H), 3.34 (d, J = 10.0 Hz), 2.98 (d, J = 10.0 Hz, 1H), 2.93–2.86 (m, 2H), 1.72–2.66 
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(m, 1H), 2.41 (d, J = 12.2 Hz, 1H), 2.21 (d, J = 12.2 Hz, 1H), 2.00–1.94 (m, 1H), 1.85 (app t, J = 12.5 Hz, 
1H), 1.78–1.67 (m, 2H), 1.61–1.55 (m, 2H), 1.27–1.20 (m, 2H), 0.91 (s, 9H), 0.75 (s, 3H), 0.73 (s, 3H), 
0.04 (s, 3H), 0.03 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 178.7, 176.3, 147.9, 108.5, 70.5, 69.5, 55.7, 53.9 
49.3, 46.9, 46.8, 46.1, 41.7, 40.5, 37.6, 29.4, 29.2, 25.9, 23.4, 18.2, 18.1, 15.4, –5.55, –5.59; IR (film) ν 
2921, 2855, 1727 cm-1; HRMS (ESI+) m/z calc’d for C26H44ClNO4SiNa [M+Na]+: 520.2626; found 
520.2608.  

 

 

 

 

 

Haterumaimide J (4): 

Imide 23 (6.7 mg, 13.4 µmol) was dissolved in THF (500 µL) in a 1 dram vial and the mixture was cooled 
to 0 ℃. A solution of HF(x)•pyridine (100 µL) was added dropwise and the reaction was allowed to warm 
to room temperature. After several min a white precipitate formed and the reaction was stirred vigorously 
for an additional 10 h at ambient temperature. The slurry was diluted with water (1 mL), EtOAc (1 mL) 
was added and excess acid was quenched with K2CO3 (500 µL). The biphasic mixture was separated, the 
aqueous layer was extracted with EtOAc (2 x 1 mL) and the combined organic extracts were washed with 
brine, dried over anhydrous MgSO4, filtered, and concentrated in vacuo to afford a fairly pure (~90%) 
product. The crude residue was purified by column chromatography (SiO2, 60% EtOAc in hexanes) to give 
pure haterumaimide J (4) (4.6 mg, 12.0 µmol, 90%) as a white solid.  

The data obtained for our synthetic sample of 4 matched those reported by Uemura et al.8 For 1H NMR and 
13C NMR data comparison to natural 4 in d6-DMSO see Table 1. Note: 1H and 13C NMR contains residual 
CH2Cl2, H2O and benzene from azeotropic distillation in attempts to remove excess H2O. 

1H NMR (500 MHz, CDCl3) δ 8.03 (br s, 1H), 4.97 (s, 1H), 4.72 (s, 1H), 4.35 (br s, 1H), 4.20 (tt, J = 12.0, 
4.0 Hz, 1H), 3.46 (d, J = 10.7 Hz), 3.12 (d, J = 10.7 Hz, 1H), 2.93–2.89 (m, 1H), 2.86 (d, J = 5.2 Hz, 1H), 
2.69 (dd, J = 17.4, 8.8 Hz, 1H), 2.42 (ddd, J = 13.0, 4.5, 2.2 Hz, 1H), 2.23 (dd, J = 12.2, 3.8 Hz, 1H), 2.07–
2.00 (m, 2H), 1,86–1.84 (m, 1H), 1.76–1.73 (m, 2H), 1.66 (ddd, J = 13.0, 4.7, 2.2 Hz, 1H), 1.62–2.59 (m, 
1H), 1.55–1.52 (m, 1H), 1.34–1.23 (m, 3H), 0.78 (s, 3H), 0.77 (s, 3H); 13C NMR (125 MHz, CDCl3) δ  
178.7, 176.4, 147.5, 108.6, 70.7, 69.2, 55.3, 53.5, 49.0, 47.0, 46.7, 45.9, 41.7, 40.4, 37.5, 29.3, 29.2, 23.4, 
18.1, 15.4; IR (film) ν 3680, 3340, 2966, 2864, 2843, 1709 cm-1;  HRMS (ESI-) m/z calc’d for C20H29ClNO4 
[M-H]-: 382.1785; found 382.106; [α]22

D 60.4 (c = 0.7, CHCl3), [lit: [α]29
D 68 (c = 0.92, CHCl3)].  
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Haterumaimide K (5): 

In a 1 dram vial, 4 (2.0 mg, 5.22 µmol, 1 equiv.) was dissolved in CH2Cl2 (300 µL) and pyridine (0.5 M in 
CH2Cl2, 26.2 µmol, 5 equiv.), acetic anhydride (0.3 M in CH2Cl2, 7.10 µmol, 1.2 equiv.) and DMAP (0.1 
M in CH2Cl2, 1.33 µmol, 0.25 equiv.) were sequentially added at 0 ℃. The solution was stirred for 3 h 
maintaining the temperature below 10 ℃, and water (500 µL) was added. The layers were separated and 
the aqueous layer was extracted with CH2Cl2 (3 x 500 µL) then the combined organic extracts were washed 
with brine, dried over anhydrous MgSO4, filtered, and concentrated in vacuo. The crude residue contained 
haterumaimide K (5) and the undesired bisacetylated (C18, C12-OAc) product in a 6:1 ratio. The desired 
product was purified by flash chromatography (SiO2, 40% EtOAc in hexanes) to give 5 (1.7 mg, 4.01 µmol, 
77%).  

The data obtained for our synthetic sample of 5 matched those reported by Uemura. For 1H NMR and 13C 
NMR data comparison to natural 5 in CDCl3 see Table 2.8 The 1H NMR contains a residual H2O signal.  

Note: CDCl3 calibrated to 7.24 ppm for 1H NMR and 77.2 ppm for 13C NMR according to reported literature 
data. 1H NMR (600 MHz, CDCl3) δ 7.65 (br s, 1H), 4.97 (s, 1H), 4.73 (s, 1H), 4.34 (br s, 1H), 4.17 (tt, J = 
12.0, 4.0 Hz, 1H), 3.85 (d, J = 11.1 Hz, 1H), 3.63 (d, J = 11.1 Hz, 1H), 2.92–2.89 (m, 1H), 2.87 (dd, J  = 
17.5, 5.0 Hz, 1H), 2.68 (dd, J = 17.5, 8.7 Hz, 1H), 2.42 (app dt, J = 13.0, 3.2 Hz, 1H), 2.23 (app d, J = 12.5 
Hz, 1H), 2.08 (s, 3H), 1.97–1.94 (m, 2H), 1.75–1.68 (m, 3H), 1.62–1.56 (m, 2H), 1.39 (dd, J = 12.8, 2.0 
Hz, 1H), 1.34–1.23 (m, 2H), 0.85 (s, 3H), 0.79 (s, 3H); 13C NMR (125 MHz, CDCl3) δ  178.8, 176.4, 171.4, 
147.6, 109.2, 71.8, 69.5, 54.7, 53.7, 49.1 48.5, 46.9, 46.3, 41.8, 39.1, 37.5, 30.9, 29.4, 29.2, 23.5, 20.9, 18.0, 
15.4; IR (film) ν 3480, 3221, 2936, 1774, 1712 cm-1; HRMS (ES+) m/z calc’d for C22H32ClNO5Na 
[M+Na]+: 448.1867; found 448.1877; [α]22

D 43.9 (c = 0.7, CHCl3), [lit: [α]29
D 59.6 (c = 0.19, CHCl3 )]. 

 

 

Epoxide S7: 

1H NMR (600 MHz, CDCl3) δ 6.08 (app. s, 1H), 4.14 (dddd, J = 20.0, 8.3, 5.7, 4.1 Hz, 1H), 2.72–2.61 (m, 
4H), 2.11 (ddd, J = 14.4, 4.1, 1.3 Hz, 1H), 1.88 (app. d, J = 1.3 Hz, 3H), 1.69 (dd, J = 14.4, 10.1 Hz, 1H), 
1.37 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 143.2, 78.9, 56.6, 55.1, 48.5, 45.4, 23.6, 22.2; IR (film) ν 
2957, 2893, 1237 cm-1; HRMS (MS+) m/z calc’d for C9H14ClIONH4 [M+NH4]+: 318.0122; found 
318.0120; [α]23

D 19.2 (c = 0.80, CHCl3).  
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Epoxide S7 was synthesized from (R)-epichlorohydrin following the same sequence of steps to make 13 
and 14 although the anti-chlorodiol diastereomer (the enantiomer of 13) was isolated and advanced through 
to epoxide formation. 

 

 

Cyclization precursor 24: 

Cyclization precursor 24 was obtained from epoxide S7 (50.0 mg, 0.166 mmol, 1 equiv.) and furan 16 (83.8 
mg, 0.249 mmol, 1.5 equiv.) as a clear oil (49.9 mg, 0.141 mmol, 85%) after column chromatography (SiO2, 
10% EtOAc in hexanes). For experimental details, refer to the procedure to make 17.  

1H NMR (600 MHz, CDCl3) δ 6.52 (d, J = 3.0 Hz, 1H), 5.96 (d, J = 3.0, 1H), 5.26 (t, J = 7.4 Hz, 1H),  4.11 
(dddd, J = 14.3,10.5, 7.1, 3.5 Hz, 1H), 2.73–2.67 (m, 4H), 2.44–2.34 (m, 4H), 2.17 (dd, J = 14.3, 3.2 Hz, 
1H), 1.60 (s, 3H), 1.55 (dd, J = 14.3, 10.5, 1H), 1.35 (s, 3H), 0.91 (s, 9H), 0.19 (s, 6H); 13C NMR (125 
MHz, CDCl3) δ160.0, 156.8, 131.5, 127.8, 121.6, 105.1, 57.8, 55.4, 55.2, 49.3, 45.2, 28.1, 26.5, 26.3, 20.3, 
16.7, 15.8, –6.25; IR (film) ν 2973, 2833, 1251 cm-1; HRMS (MS+) m/z calc’d for C21H35ClO2SiNa 
[M+Na]+: 405.1992; found 405.1999; [α]23

D 4.02 (c = 0.90, CHCl3).  

 

 

 

Decalin 25: 

A solution of 24 (30 mg, 88.2 µmol, 1 equiv.) in CH2Cl2 (0.05 M, 1.7 mL) was cooled to –78 ℃. EtAlCl2 
(0.9 M in heptane, 176 µmol, 2 equiv.) was added dropwise down the side of the vial. After 45 min Et3N 
(100 µL) was added and the solution was warmed to 0 ℃. Sat. aq. potassium sodium tartrate solution (1 
mL) was added and the mixture was stirred vigorously. The biphasic mixture was further diluted with water 
(2 mL), the phases were separated, and the aqueous phase was extracted with Et2O/hexanes (1:1, 2 x 2 mL). 
The organic extracts were combined, washed with brine, dried over anhydrous MgSO4, filtered, and 
concentrated in vacuo. The crude residue was purified by column chromatography (SiO2, 10 →15% EtOAc 
in hexanes) to afford 25 (12.8 mg, 36.1 µmol, 41%) as a colorless oil. The minor impurity in the 1H and 13C 
NMR is desilylated-25, which co-elutes with 25 during flash chromatography. 

1H NMR (600 MHz, CDCl3) δ 6.40 (s, 1H), 4.27 (tt, J = 12.3, 4.0 Hz, 1H), 3.74 (d, J = 10.8 Hz, 1H), 3.55 
(d, J = 10.8 Hz, 1H), 2.74 (dd, J = 16.7, 5.8 Hz, 1H), 2.59 (ddd, J = 17.6, 11.5, 7.0 Hz, 1H), 2.50 (ddd, J = 
12.4, 3.7, 2.2 Hz, 1H), 2.43 (ddd, J = 13.3, 4.0, 2.2 Hz, 1H), 2.04 (dd, J = 13.3, 7.0 Hz, 1H), 1.70–1.67 (m, 
2H), 1.49 (app d, J = 12.4 Hz, 1H), 1.37 (app t, 13.3 Hz, 1H), 1.23 (br s, 1H), 1.16 (s, 3H), 1.10 (s, 3H), 
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0.90 (s, 9H), 0.18 (s, 6H); 13C NMR (125 MHz, CDCl3) δ 157.2, 152.68, 129.08, 117.8, 65.2, 54.4, 51.6, 
48.7, 46.0, 41.1, 36.5, 26.9, 26.3, 25.0, 24.4, 19.0, 16.7, –6.18, –6.20; HRMS (CI+) m/z calc’d for 
C21H35ClO2Si [M]+: 382.2088; found 382.2080; [α]24

D 5.44 (c = 1.0, CHCl3). 

 

 

 

Des-chloro cyclization precursor S8:  

1H NMR (500 MHz, CDCl3) δ 6.50 (d, J = 3.0 Hz, 1H), 5.95 (d, J = 3.0 Hz, 1H), 5.15 (t, J = 7.0 Hz, 1H), 
2.67 (t, J = 7.7 Hz, 2H), 2.58 (dd, J = 14.5, 5.0 Hz, 2H), 2.30 (dd, J = 14.7, 7.2 Hz, 2H), 1.97 (t, J = 7.2 Hz, 
2H), 1.55 (s, 3H), 1.51–1.42 (m, 4H), 1.30 (s, 3H), 0.23 (s, 9H); 13C NMR (125 MHz, CDCl3) δ 260.4, 
158.3, 135.6, 123.7, 120.4, 105.0, 57.0, 54.0, 39.5, 36.2, 28.4, 26.5, 23.4, 21.0, 15.7, –1.45; HRMS (ESI+) 
m/z calc’d for C18H30O2SiNa [M+Na]+: 329.1907; found 329.1902. 

Des-chloro decalins S9 and S10: 

A solution of des-chloro cyclization precursor S8 (15 mg, 49 µmol, 1 equiv.) in CH2Cl2 (0.05 M, 980 µL) 
was cooled to –90 ℃. EtAlCl2 (0.9 M in heptane, 93 µmol, 2 equiv.) was added dropwise down the side of 
the vial. After 45 min, Et3N (100 µL) was added and the solution was warmed to 0 ℃. Sat. aq. potassium 
sodium tartrate solution (1 mL) was added and the mixture was stirred vigorously. The biphasic mixture 
was further diluted with water (1 mL), the phases were separated and the aqueous phase was extracted with 
Et2O/hexanes (1:1, 3 x 1 mL). The organic extracts were combined, washed with brine, dried over 
anhydrous MgSO4, filtered, and concentrated in vacuo. The crude residue contained a mixture of cyclized, 
silylated and desilylated diastereomers. To simplify the crude diastereomeric analysis the mixture was taken 
up in THF (400 µL) and HF(x)•pyridine (50 µL) was added. The mixture was stirred at room temperature 
for 7 h and then diluted with water (1 mL), EtOAc (1 mL) and the excess acid was quenched with sat. aq. 
K2CO3 (500 µL). The layers were separated and the aqueous layer was extracted with EtOAc (2 x 0.5 mL), 
the organic extracts were washed with brine, dried over anhydrous MgSO4, filtered, and concentrated in 
vacuo. The crude residue was analyzed by 1H NMR and a diastereomeric ratio of 5:1 was observed for S9 
and S10, respectively. The crude product residue was purified by flash chromatography (SiO2, 10% EtOAc 
in hexanes) to obtain the purified mixture of decalin diastereomers (S9 & S10, 5.1 mg, 35% and the same 
diastereomeric ratio was observed by comparing the resonances at 3.47 ppm, 3.26 ppm for C18-oxygenated 
product and 3.80 ppm, 3.55 ppm for C19-oxygenated product in the 1H NMR (see spectra for details).  
HRMS (ESI+) m/z calc’d for C15H22O2Na [M+H]+: 235.1698; found 235.1707.  
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Comparison Tables for Haterumaimide J (4) and Haterumaimide K (5) 
 

Table 1. Synthetic and natural haterumaimide J (4) in d6-DMSO. 

  
Atom δ C nat. 

(ppm) 
δ C syn. 
(ppm) 

Δ δ H nat. 
(ppm) 

Multiplicity, J (Hz) δ H syn. 
(ppm) 

Multiplicity, J 
(Hz) 

Δ 

1 48.4 48.4 – 2.12 
1.27 

ddd (12.5, 4.0, 1.5) 
t (12.5) 

2.13 
1.28 

d (11.5 Hz) 
t (12.5) 

+ 0.01 
+ 0.01 

2 57.3 57.3 – 4.38  (tt, 12.5, 4.0) 4.39 tt (12.4, 4.0) + 0.01 
3 45.9 45.9 – 1.67 

1.78 
ddd (12.5, 4.0, 1.5) 
t (12.5) 

1.69 
1.79 

dd (13.0, 3.5) 
t (12.8)  

+ 0.02 
+ 0.01 

4 40.3 40.2 0.1 –     
5 46.0 46.0 – 1.52 dd (12.5, 2.5) 1.53 d (12.5) + 0.01 
6 22.9 22.7 0.2 1.57 

1.15 
dddd (12.5, 5.0, 3.5, 2.5) 
dq (12.5, 4.0) 

1.56–1.58 
1.13–1.16 

m (overlapping) 
m 

– 
– 

7 37.0 36.9 0.1 2.30 
1.96 

ddd (13.0, 4.0, 3.5) 
dt (13.0, 5.0) 

2.31 
1.95 

app d (13.0) 
dt (13.0, 4.5) 

+0.01 
– 0.01 

8 147.6 147.8 0.2 –     
9 51.4 51.3 0.1 1.65 m 1.65 app d (11.0) – 
10 41.3 41.3 – –     
11 30.0 29.8 0.2 1.58 

1.40 
m 
ddd (13.0, 9.5, 5.0) 

1.56–1.59 
1.41 

m 
app t (13.0) 

– 
+ 0.01 

12 66.9 66.9 – 3.99 m 3.98–4.00 m – 
13 45.5 45.4 0.1 2.89 ddd (9.0, 5.0, 1.5) 2.89 dd (8.5, 5.0) – 
14 29.0 28.9 0.1 2.54 

2.46 
dd (17.5, 5.0) 
dd (17.0, 9.5) 

2.54 
2.46 

dd (17.5, 5.0) 
overlapping 

– 
– 

15 181.1 181.4 0.3 –     
16 178.8 179.2 0.4 –     
17 107.7 107.7 – 4.87 

4.69 
br s 
br s 

4.87 
4.71 

 – 
+ 0.02 

18 69.3 69.3 – 3.20 
2.84 

dd (11.0, 5.5) 
dd (11.0, 5.5) 

3.20 
2.85 

dd (11.0, 5.5) 
dd (11.0, 5.5) 

– 
+ 0.01 

19 17.9 17.7 0.2 0.68 s 0.69 s + 0.01 
20 15.0 14.8 0.2 0.67 s 0.68 s + 0.01 
NH    11.01 s 11.00  – 0.01 
12-OH    4.94 d (5.0) 4.93 d (4.8) – 0.01 
18-OH    4.74 t (5.5) 4.73 t (5.4) – 0.01 

 

Reported natural shifts: Uddin, M. J.; Kokubo, S.; Ueda, K.; Suenaga, K.; Uemura, D. Chem. Lett. 2002, 
1028–1029.    
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Table 2. Synthetic and natural haterumaimide K (5) in CDCl3 

 

Atom δ C nat. 
(ppm) 

δ C syn. 
(ppm) 

Δ δ H nat. 
(ppm) 

Multiplicity, J (Hz) δ H syn. 
(ppm) 

Multiplicity, J 
(Hz) 

Δ 

1 49.0 49.1 – 2.22 
1.23 

ddd (13.0, 4.0, 2.0) 
dd (12.5) 

2.23 
1.22–1.24 

d (12.5) 
m 

+ 0.01 
– 

2 54.7 54.7 – 4.17  (tt, 13.0, 12.0*) 4.17 tt (12.0, 4.0) – 
3 46.2 46.3 0.1 1.97 

1.68 
ddd (12.0, 4.0, 2.0) 
m 

1.96–1.98 
1.67–1.69 

m (overlapping) 
m 

– 
– 

4 39.1 39.1 –      
5 48.4 48.4 – 1.39 dd (12.5, 6.0) 1.39 dd (12.8, 2.0) – 
6 23.6 23.6 – 1.60 

1.30 
m 
dddd (13.0,12.5, 12.0, 6.5) 

1.60–1.62 
1.29–1.32 

m 
m 

– 
– 

7 37.5 37.5 – 2.41 
1.92 

ddd (13.0, 6.5, 2.5) 
ddd (13.0, 12.0, 6.4) 

2.42 
1.94 

dt (13.0, 3.0) 
m (overlapping) 

+ 0.01 
+ 0.02 

8 147.1 147.6 0.5      
9 53.5 53.7 0.1 1.70 m 1.69–1.71 m – 
10 41.7 41.8 0.1      
11 29.3 29.2 0.1 1.75 

1.55 
m 
m 

1.73–1.75 
1.56–1.58 

m 
m 

– 0.01 
+ 0.02 

12 69.2 69.5 0.3 4.33 dt (7.5, 2.0) 4.34 br s + 0.01 
13 46.8 46.9 0.1 2.89 ddd (8.5, 5.0, 2.0) 2.90 m (overlapping) + 0.01 
14 29.4 29.5 – 2.85 

2.68 
dd (17.5, 5.0) 
dd (17.4, 8.5) 

2.87 
2.68 

dd (12.0, 4.0) 
dd (17.5, 8.5) 

+ 0.02 
– 

15 178.8 178.8 –      
16 176.4 176.4 –      
17 109.0 109.2 0.2 4.96 

4.73 
br s 
br s 

4.97 
4.73 

s 
s 

+ 0.01 
– 

18 71.7 71.8 0.1 3.85 
3.63 

d (11.0) 
d (11.0) 

3.85 
3.64 

d (11.1 Hz) 
d (11.1 Hz) 

– 
+ 0.01 

19 18.0 18.0 – 0.85 s 0.85 s  
20 15.4 15.4 – 0.67* s 0.76 s + 0.09 
21 171.0 171.4 0.4      
22 21.0 20.9 0.1 2.1 s 2.08 s – 0.02 
NH    8.05 s 7.65 s – 0.4 

* Note: Reported resonance is the same as that for C20–CH3 for haterumaimide J (Table 1). We cannot 
rule out a possible transcription error.  

Reported natural shifts: Uddin, M. J.; Kokubo, S.; Ueda, K.; Suenaga, K.; Uemura, D. Chem. Lett. 2002, 
1028–1029  
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X-ray Data Collection, Structure Solution and Refinement for 
cdv45 (diol 13). 

 
 
 
A colorless crystal of approximate dimensions 0.050 x 0.195 x 0.267 mm was mounted in a 
cryoloop and transferred to a Bruker SMART APEX II diffractometer.  The APEX21 program 
package and the CELL_NOW2 were used to determine the unit-cell parameters.  Data was 
collected using a 15 sec/frame scan time for a sphere of diffraction data.  The raw frame data was 
processed using SAINT3 and TWINABS4 to yield the reflection data file (HKLF 5 format)4.  
Subsequent calculations were carried out using the SHELXTL5 program.  The diffraction 
symmetry was 2/m and the systematic absences were consistent with the monoclinic space group 
P21 that was later determined to be correct. 
 
The structure was solved by dual space methods and refined on F2 by full-matrix least-squares 
techniques.  The analytical scattering factors6 for neutral atoms were used throughout the analysis.  
Hydrogen atoms were included using a riding model.  There were two molecules of the formula-
unit present (Z = 4). 
 
Least-squares analysis yielded wR2 = 0.0741 and Goof = 1.214 for 240 variables refined against 
2883 data (0.75 Å), R1 = 0.0282 for those 2789 with I > 2.0(I).  The structure was refined as a 
two-component twin, BASF5 = 0.11.  The absolute structure was assigned by based on the 
synthetic method employed and was supported by refinement of the Flack7 parameter. 
   
Definitions: 
 
 wR2 = [[w(Fo

2-Fc
2)2] / [w(Fo

2)2] ]1/2 
 
 R1 = ||Fo|-|Fc|| / |Fo| 
 
 Goof = S = [[w(Fo

2-Fc
2)2] / (n-p)]1/2  where n is the number of reflections and p is the total 

 number of parameters refined. 
 
 The thermal ellipsoid plot is shown at the 50% probability level. 
 
References. 
   
1. APEX2  Version 2014.11-0, Bruker AXS, Inc.; Madison, WI  2014.  
2. Sheldrick, G. M. CELL_NOW, Version 2008/4, Bruker AXS, Inc.; Madison, WI  2008.  
3. SAINT  Version 8.34a, Bruker AXS, Inc.; Madison, WI  2013. 
4. Sheldrick, G. M. TWINABS, Version 2012/1, Bruker AXS, Inc.; Madison, WI  2012.  
5. Sheldrick, G. M. SHELXTL, Version 2014/7, Bruker AXS, Inc.; Madison, WI  2014.  
6. International Tables for Crystallography 1992, Vol. C., Dordrecht: Kluwer Academic    

Publishers. 
7. Flack, H. D. Acta. Cryst., A39, 876-881, 1983 

I

Cl

HO

OH

13



 S23

 

 
  



 S24

Table 1.  Crystal data and structure refinement for cdv45. 

Identification code  cdv45 (Sharon Michalak) 

Empirical formula  C9 H16 Cl I O2 

Formula weight  318.57 

Temperature  133(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21 

Unit cell dimensions a = 5.7307(7) Å = 90°. 

 b = 8.2795(11) Å = 91.3419(17)°. 

 c = 24.749(3) Å  = 90°. 

Volume 1174.0(3) Å3 

Z 4 

Density (calculated) 1.802 Mg/m3 

Absorption coefficient 2.926 mm-1 

F(000) 624 

Crystal color colorless 

Crystal size 0.267 x 0.195 x 0.050 mm3 

Theta range for data collection 1.646 to 28.235° 

Index ranges -7 ≤ h ≤ 7, 0 ≤ k ≤ 11, 0 ≤ l ≤ 32 

Independent reflections 2883 

Completeness to theta = 25.500° 99.0 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.6471 and 0.4986 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 2883 / 1 / 240 

Goodness-of-fit on F2 1.214 

Final R indices [I>2sigma(I) = 2789 data] R1 = 0.0282, wR2 = 0.0732 

R indices (all data, 0.75 Å) R1 = 0.0300, wR2 = 0.0741 

Absolute structure parameter 0.11(4) 

Largest diff. peak and hole 0.954 and -0.642 e.Å-3 
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Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for cdv45.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

I(1) 4254(1) 5052(1) 5265(1) 22(1) 

Cl(1) 1396(3) 10921(2) 5842(1) 19(1) 

O(1) -974(8) 11753(6) 7334(2) 12(1) 

O(2) -6009(8) 11397(6) 7262(2) 15(1) 

C(1) -4804(12) 12731(8) 7025(3) 15(1) 

C(2) -2334(11) 12196(8) 6863(3) 11(1) 

C(3) -2535(11) 10775(9) 6466(3) 12(1) 

C(4) -301(10) 9872(11) 6341(3) 14(1) 

C(5) -819(12) 8151(9) 6129(3) 15(1) 

C(6) 1297(12) 7141(9) 6010(3) 15(1) 

C(7) 1482(12) 6529(9) 5514(3) 20(2) 

C(8) -1148(12) 13709(9) 6634(3) 18(2) 

C(9) 2995(12) 6916(10) 6471(3) 16(1) 

I(2) 14246(1) 4993(1) 9717(1) 23(1) 

Cl(2) 11159(3) -865(2) 9176(1) 19(1) 

O(3) 8368(8) -1523(6) 7643(2) 13(1) 

O(4) 3301(8) -1420(6) 7784(2) 15(1) 

C(21) 4823(11) -2655(9) 7971(3) 15(1) 

C(22) 7291(11) -2102(8) 8135(3) 11(1) 

C(23) 7140(11) -688(9) 8538(3) 15(1) 

C(24) 9408(10) 199(12) 8671(2) 15(1) 

C(25) 8946(12) 1938(9) 8870(3) 19(2) 

C(26) 11101(12) 2930(9) 8980(3) 14(1) 

C(27) 11435(12) 3556(9) 9477(3) 18(2) 

C(28) 8597(12) -3564(9) 8351(3) 17(2) 

C(29) 12683(13) 3147(9) 8517(3) 18(2) 

________________________________________________________________________________ 
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Table 3.   Bond lengths [Å] and angles [°] for  cdv45. 

_____________________________________________________  

I(1)-C(7)  2.108(7) 

Cl(1)-C(4)  1.811(7) 

O(1)-C(2)  1.435(8) 

O(2)-C(1)  1.435(8) 

C(1)-C(2)  1.545(9) 

C(2)-C(3)  1.535(9) 

C(2)-C(8)  1.539(9) 

C(3)-C(4)  1.521(9) 

C(4)-C(5)  1.544(11) 

C(5)-C(6)  1.508(10) 

C(6)-C(7)  1.335(10) 

C(6)-C(9)  1.493(9) 

I(2)-C(27)  2.078(7) 

Cl(2)-C(24)  1.813(7) 

O(3)-C(22)  1.460(8) 

O(4)-C(21)  1.415(8) 

C(21)-C(22)  1.532(8) 

C(22)-C(28)  1.514(9) 

C(22)-C(23)  1.541(10) 

C(23)-C(24)  1.522(10) 

C(24)-C(25)  1.547(12) 

C(25)-C(26)  1.502(10) 

C(26)-C(27)  1.345(10) 

C(26)-C(29)  1.488(10) 

 

O(2)-C(1)-C(2) 109.8(5) 

O(1)-C(2)-C(3) 110.8(5) 

O(1)-C(2)-C(8) 105.7(5) 

C(3)-C(2)-C(8) 114.6(6) 

O(1)-C(2)-C(1) 110.2(5) 

C(3)-C(2)-C(1) 109.3(5) 

C(8)-C(2)-C(1) 106.1(5) 

C(4)-C(3)-C(2) 117.1(5) 

C(3)-C(4)-C(5) 111.5(5) 
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C(3)-C(4)-Cl(1) 111.8(6) 

C(5)-C(4)-Cl(1) 108.2(5) 

C(6)-C(5)-C(4) 115.4(6) 

C(7)-C(6)-C(9) 126.2(7) 

C(7)-C(6)-C(5) 118.2(7) 

C(9)-C(6)-C(5) 115.6(6) 

C(6)-C(7)-I(1) 124.4(6) 

O(4)-C(21)-C(22) 115.4(6) 

O(3)-C(22)-C(28) 109.9(5) 

O(3)-C(22)-C(21) 106.4(5) 

C(28)-C(22)-C(21) 107.5(6) 

O(3)-C(22)-C(23) 108.7(6) 

C(28)-C(22)-C(23) 114.5(6) 

C(21)-C(22)-C(23) 109.5(5) 

C(24)-C(23)-C(22) 116.5(6) 

C(23)-C(24)-C(25) 111.5(6) 

C(23)-C(24)-Cl(2) 111.8(6) 

C(25)-C(24)-Cl(2) 109.2(5) 

C(26)-C(25)-C(24) 114.8(6) 

C(27)-C(26)-C(29) 125.6(7) 

C(27)-C(26)-C(25) 118.3(7) 

C(29)-C(26)-C(25) 116.1(6) 

C(26)-C(27)-I(2) 125.1(6) 

_____________________________________________________________  
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Table 4.   Anisotropic displacement parameters  (Å2x 103) for cdv45.  The anisotropic 

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

I(1) 21(1)  26(1) 21(1)  -7(1) 5(1)  4(1) 

Cl(1) 16(1)  24(1) 17(1)  3(1) 5(1)  -3(1) 

O(1) 10(2)  13(2) 12(2)  2(2) 2(2)  -2(2) 

O(2) 9(2)  13(2) 24(3)  -1(2) 3(2)  5(2) 

C(1) 14(3)  9(3) 22(4)  -1(3) 1(3)  2(3) 

C(2) 9(3)  7(3) 17(3)  1(3) -1(2)  0(2) 

C(3) 8(3)  17(3) 11(3)  1(3) -1(2)  -1(3) 

C(4) 9(2)  17(4) 15(3)  -2(3) 3(2)  -5(3) 

C(5) 13(3)  19(4) 12(3)  -1(3) 1(3)  0(3) 

C(6) 15(3)  17(4) 14(3)  -1(3) 2(3)  -3(3) 

C(7) 17(3)  19(4) 22(4)  -3(3) 0(3)  3(3) 

C(8) 10(3)  13(3) 31(4)  1(3) 2(3)  -3(3) 

C(9) 19(3)  22(4) 8(3)  0(3) 1(3)  1(3) 

I(2) 21(1)  25(1) 22(1)  -7(1) -6(1)  -4(1) 

Cl(2) 15(1)  28(1) 14(1)  3(1) -5(1)  3(1) 

O(3) 11(2)  13(2) 14(2)  3(2) -4(2)  1(2) 

O(4) 7(2)  19(3) 20(2)  2(2) -3(2)  2(2) 

C(21) 9(3)  18(3) 17(3)  0(3) -4(3)  2(3) 

C(22) 8(3)  14(3) 11(3)  3(3) 0(2)  0(2) 

C(23) 9(3)  17(3) 20(4)  1(3) 2(3)  3(3) 

C(24) 13(3)  22(4) 11(3)  0(3) 0(2)  0(4) 

C(25) 14(3)  16(4) 26(4)  -5(3) -2(3)  2(3) 

C(26) 15(3)  14(3) 14(3)  -1(3) -3(3)  6(3) 

C(27) 13(3)  21(4) 20(4)  -3(3) -2(3)  -1(3) 

C(28) 13(3)  16(4) 21(4)  6(3) 0(3)  8(3) 

C(29) 19(3)  13(3) 22(4)  -1(3) 2(3)  1(3) 

______________________________________________________________________________ 
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Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for cdv45. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(1) -1581 10947 7482 18 

H(2) -7445 11599 7266 23 

H(1A) -4686 13631 7287 18 

H(1B) -5688 13117 6702 18 

H(3A) -3659 9990 6612 14 

H(3B) -3213 11188 6121 14 

H(4A) 662 9782 6682 16 

H(5A) -1753 7576 6400 18 

H(5B) -1790 8239 5794 18 

H(7A) 284 6776 5255 24 

H(8A) -2011 14075 6311 27 

H(8B) 460 13448 6540 27 

H(8C) -1137 14568 6907 27 

H(9A) 2189 6455 6779 24 

H(9B) 3671 7962 6573 24 

H(9C) 4241 6182 6362 24 

H(3) 8339 -509 7638 19 

H(4) 1999 -1822 7698 23 

H(21A) 4946 -3478 7683 18 

H(21B) 4113 -3183 8286 18 

H(23A) 6002 105 8390 18 

H(23B) 6509 -1108 8879 18 

H(24A) 10328 268 8334 18 

H(25A) 7963 2501 8595 22 

H(25B) 8045 1879 9206 22 

H(27A) 10297 3323 9739 22 

H(28A) 7887 -3930 8686 25 

H(28B) 10232 -3276 8424 25 

H(28C) 8517 -4433 8082 25 

H(29A) 11787 3555 8203 27 
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H(29B) 13391 2108 8426 27 

H(29C) 13912 3922 8616 27 

________________________________________________________________________________ 
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Table 6.  Torsion angles [°] for cdv45. 

________________________________________________________________  

O(2)-C(1)-C(2)-O(1) -63.9(7) 

O(2)-C(1)-C(2)-C(3) 58.1(7) 

O(2)-C(1)-C(2)-C(8) -177.9(5) 

O(1)-C(2)-C(3)-C(4) -47.1(8) 

C(8)-C(2)-C(3)-C(4) 72.4(8) 

C(1)-C(2)-C(3)-C(4) -168.8(6) 

C(2)-C(3)-C(4)-C(5) 158.0(6) 

C(2)-C(3)-C(4)-Cl(1) -80.7(6) 

C(3)-C(4)-C(5)-C(6) -178.2(6) 

Cl(1)-C(4)-C(5)-C(6) 58.5(7) 

C(4)-C(5)-C(6)-C(7) -123.6(7) 

C(4)-C(5)-C(6)-C(9) 56.8(8) 

C(9)-C(6)-C(7)-I(1) 0.8(11) 

C(5)-C(6)-C(7)-I(1) -178.8(5) 

O(4)-C(21)-C(22)-O(3) -65.3(7) 

O(4)-C(21)-C(22)-C(28) 177.0(6) 

O(4)-C(21)-C(22)-C(23) 52.0(8) 

O(3)-C(22)-C(23)-C(24) -54.1(8) 

C(28)-C(22)-C(23)-C(24) 69.2(8) 

C(21)-C(22)-C(23)-C(24) -170.0(6) 

C(22)-C(23)-C(24)-C(25) 156.3(6) 

C(22)-C(23)-C(24)-Cl(2) -81.1(6) 

C(23)-C(24)-C(25)-C(26) -176.6(6) 

Cl(2)-C(24)-C(25)-C(26) 59.4(7) 

C(24)-C(25)-C(26)-C(27) -122.5(7) 

C(24)-C(25)-C(26)-C(29) 58.2(9) 

C(29)-C(26)-C(27)-I(2) 0.3(11) 

C(25)-C(26)-C(27)-I(2) -178.9(5) 
_________________________________________________________ 



File       :D:\MassHunter\GCMS\1\data\SEM\SEM-racemic chloride-method3.D
Operator   :  
Acquired   : 06 Sep 2017  15:37     using AcqMethod racemic chloride 3.M
Instrument :    GCMS
Sample Name:                                                 
Misc Info  :                                                 
Vial Number: 6

170.00 171.00 172.00 173.00 174.00 175.00 176.00 177.00 178.00 179.00 180.00

5000

10000

15000

Time

Response_ Signal: SEM-racemic chloride-method3.D\FID1B.ch

175.573 176.198

                                                     Area Percent Report

  Data Path : D:\MassHunter\GCMS\1\data\SEM\
  Data File : SEM-racemic chloride-method3.D                      
  Signal(s) : Signal #1: FID1B.ch  Signal #2: TST2A.ch
  Acq On    : 06 Sep 2017  15:37
  Sample    :  
  Misc      :  
  ALS Vial  : 6   Sample Multiplier: 1

  Integration File signal 1: autoint1.e
  Integration File signal 2: events2.e
  Integration File signal 3: events3.e

  Method    : D:\MassHunter\GCMS\1\methods\SEM-3-252-method3.M
  Title     :  

  Signal #1 : FID1B.ch

 peak  R.T.   Start     End   PK  peak      peak     peak    % of
   #   min     min      min   TY height     area    % max.   total
 ---  -----   -----    ----  --- -------   -------  ------  ------
   1175.573 175.080 175.885     M  12764   2436584 100.00% 50.046%
   2176.198 175.885 176.696     M  12632   2432085  99.82% 49.954%

                        Sum of corrected areas:     4868669

  Signal #2 : TST2A.ch

                        Sum of corrected areas:           0 

Phenyl ethy...A_ketone 5.M Tue Feb 26 10:39:59 2019   

I

Cl

(±) - 12
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File       :D:\MassHunter\GCMS\1\data\SEM\SEM-racemic chloride-method4.D
Operator   :  
Acquired   : 07 Sep 2017  10:47     using AcqMethod racemic chloride 4.M
Instrument :    GCMS
Sample Name:                                                 
Misc Info  :                                                 
Vial Number: 7

172.50 173.00 173.50 174.00 174.50 175.00 175.50 176.00 176.50 177.00 177.50 178.00 178.50 179.00 179.50
0

5000

10000

15000

20000

Time

Response_ Signal: SEM-racemic chloride-method4.D\FID1B.ch

175.795

176.491

                                                     Area Percent Report

  Data Path : D:\MassHunter\GCMS\1\data\SEM\
  Data File : SEM-racemic chloride-method4.D                      
  Signal(s) : Signal #1: FID1B.ch  Signal #2: TST2A.ch
  Acq On    : 07 Sep 2017  10:47
  Sample    :  
  Misc      :  
  ALS Vial  : 7   Sample Multiplier: 1

  Integration File signal 1: autoint1.e
  Integration File signal 2: events2.e
  Integration File signal 3: events3.e

  Method    : D:\MassHunter\GCMS\1\methods\Phenyl ethyl CA_ketone 5.M
  Title     :  

  Signal #1 : FID1B.ch

 peak  R.T.   Start     End   PK  peak      peak     peak    % of
   #   min     min      min   TY height     area    % max.   total
 ---  -----   -----    ----  --- -------   -------  ------  ------
   1175.795 175.258 176.277     M  15374   3248634 100.00% 97.553%
   2176.491 176.277 176.837     M    489     81478   2.51%  2.447%

                        Sum of corrected areas:     3330112

  Signal #2 : TST2A.ch

                        Sum of corrected areas:           0 

Phenyl ethy...A_ketone 5.M Tue Feb 26 10:52:10 2019   
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Dihydroxylation of (±)-12 under Sharpless type conditions, with pyridine (no chiral ligand)
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Dihydroxylation of (±)-12 under Sharpless AD-mix b, (DHQD)2PHAL ligands

(±) - 12
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1H spectrum

Current Data Parameters
USER             michal               
NAME      SEM-4-41-2-pr               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20181211               
Time              18.41               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                    8               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200324 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                10.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME      SEM-4-41-2-pr               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20181211               
Time              18.44               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  155               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               7298.2               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804268 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P              -5.000 ppm           
F2              -628.90 Hz            
PPMCM           9.86842 ppm/cm        
HZCM         1241.25403 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME           SEM-4-10               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180914               
Time              13.15               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                912.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9534926 MHz           

F2 - Processing parameters
SI                65536               
SF          498.9500301 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                10.00 cm            
F1P               9.000 ppm           
F1              4490.55 Hz            
F2P              -1.000 ppm           
F2              -498.95 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          218.83774 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME        SEM-2-253-c               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20161118               
Time              15.07               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  275               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG                 3251               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804286 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1213.67078 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME           SEM-3-11               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170215               
Time              18.18               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  5.7               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200315 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-22-carbon               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170308               
Time              11.53               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                  168               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                19.65 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                10.00 usec          

F2 - Processing parameters
SI                65536               
SF          150.9028178 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P             220.000 ppm           
F1             33198.62 Hz            
F2P              -0.500 ppm           
F2               -75.45 Hz            
PPMCM           9.67105 ppm/cm        
HZCM         1459.38904 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-diol-recolumn              
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170824               
Time              13.14               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                    8               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200312 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-17-diol-carbon1              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170302               
Time              15.25               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd               
TD                65536               
SOLVENT           CDCl3               
NS                  318               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG                 4096               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804277 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1213.67078 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME        SEM-4-42-pr               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20181213               
Time              10.51               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                    8               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200000 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39474 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-17-diol-carbon2              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170302               
Time              15.36               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd               
TD                65536               
SOLVENT           CDCl3               
NS                   93               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG               2580.3               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804295 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1213.67078 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-269-pr-1               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180615               
Time              20.02               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   16               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG               1290.2               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9534926 MHz           

F2 - Processing parameters
SI                65536               
SF          498.9500301 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4490.55 Hz            
F2P              -1.000 ppm           
F2              -498.95 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          218.83774 Hz/cm         
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13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-269-pr-1               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180615               
Time              20.06               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                  153               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               5792.6               
DW               16.500 usec          
DE                 4.50 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                13C               
P1                 9.00 usec          
PL1               -0.60 dB            
SFO1        125.4748777 MHz           

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2             80.00 usec          
PL2               -3.00 dB            
PL12              12.80 dB            
SFO2        498.9524948 MHz           

F2 - Processing parameters
SI                65536               
SF          125.4610830 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P             220.000 ppm           
F1             27601.44 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1210.58948 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME       SEM-4-69-ref               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190130               
Time              20.31               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG               1149.4               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.8534919 MHz           

F2 - Processing parameters
SI                65536               
SF          498.8500272 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P               9.000 ppm           
F1              4489.65 Hz            
F2P              -1.000 ppm           
F2              -498.85 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          218.79388 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME         SEM-3-59-2               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170517               
Time              17.34               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  239               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG                 4096               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804268 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             200.000 ppm           
F1             25156.09 Hz            
F2P             -20.000 ppm           
F2             -2515.61 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1213.67078 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-4-73-proton               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190418               
Time              15.34               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  5.7               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200327 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                10.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-4-74-carbon               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190416               
Time              16.55               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  110               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               9195.2               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804282 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.70 Hz            
F2P             -10.533 ppm           
F2             -1324.82 Hz            
PPMCM          10.11109 ppm/cm        
HZCM         1271.77686 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-270-1-again              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180618               
Time              13.44               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  7.1               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200312 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-270-1-again               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180618               
Time              13.48               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  239               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG                 3251               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804263 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.70 Hz            
F2P             -10.518 ppm           
F2             -1322.96 Hz            
PPMCM          10.11044 ppm/cm        
HZCM         1271.69580 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME       SEM-4-119-pr               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190418               
Time              15.26               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   16               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  6.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200324 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         



020406080100120140160180ppm

pp
m

15
6.
95

15
2.
77

12
9.
18

11
7.
87

 7
7.
26

 7
7.
00

 7
6.
75

 7
1.
36

 5
5.
08

 4
8.
40

 4
6.
21

 4
4.
35

 4
0.
01

 3
6.
62

 2
6.
37

 2
5.
80

 2
4.
46

 2
4.
36

 1
8.
39

 1
7.
54

 1
6.
73

 -
6.
17

 -
6.
19

Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-cyclized               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170624               
Time              13.37               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  274               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               7298.2               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804258 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             200.000 ppm           
F1             25156.08 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM           9.21053 ppm/cm        
HZCM         1158.50391 Hz/cm         
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gnoe
Current Data Parameters
USER             michal               
NAME        SEM-3-33-2D               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170328               
Time              18.32               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG      gnoe1cc.wu               
TD                65536               
SOLVENT           CDCl3               
NS                  256               
DS                    8               
SWH            8012.820 Hz            
FIDRES         0.122266 Hz            
AQ            4.0894966 sec           
RG                 4096               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           1.00000000 sec           
D8           0.50000000 sec           
D16          0.00020000 sec           
d21          0.33374399 sec           
d22          0.16399699 sec           
p2                24.00 usec          

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
p3                36.00 usec          
p4                48.00 usec          
p5                32.00 usec          
P12            40000.00 usec          
PL1               -5.80 dB            
SFO1        499.0722064 MHz           
SP1               53.60 dB            
SPNAM1       gauss1.512               
SPOFF1             0.00 Hz            

====== GRADIENT CHANNEL =====
GPNAM1         sine.100               
GPNAM2         sine.100               
GPNAM3         sine.100               
GPNAM4         sine.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPX3               0.00 %             
GPX4               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPY3               0.00 %             
GPY4               0.00 %             
GPZ1               7.00 %             
GPZ2               3.00 %             
GPZ3               2.30 %             
GPZ4              -2.30 %             
P16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          499.0700000 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P               5.000 ppm           
F1              2495.35 Hz            
F2P               0.500 ppm           
F2               249.54 Hz            
PPMCM           0.19737 ppm/cm        
HZCM           98.50066 Hz/cm         

irradiated 3% NOE
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1H spectrum

Current Data Parameters
USER             michal               
NAME          SEM-4-120               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190420               
Time              16.00               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG            zg30               
TD                38460               
SOLVENT           CDCl3               
NS                   16               
DS                    2               
SWH            9615.385 Hz            
FIDRES         0.250010 Hz            
AQ            1.9999700 sec           
RG                   10               
DW               52.000 usec          
DE                13.81 usec          
TE                298.0 K             
D1           0.10000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        600.1342009 MHz           
NUC1                 1H               
P1                11.50 usec          

F2 - Processing parameters
SI                65536               
SF          600.1300365 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              5401.17 Hz            
F2P              -1.000 ppm           
F2              -600.13 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          263.21494 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME           SEM-3-75               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170623               
Time              18.28               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  160               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG                 4096               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804190 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.460 ppm           
F2             -1315.66 Hz            
PPMCM          10.10790 ppm/cm        
HZCM         1271.37537 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME          SEM-3-178               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180111               
Time              14.41               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   16               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  6.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200313 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME           SEM-3-79               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170706               
Time              18.58               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  220               
DS                    8               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG               4597.6               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804263 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM          10.08772 ppm/cm        
HZCM         1268.83765 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-220-NOSEY               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180405               
Time              12.12               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG            zg30               
TD                38460               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            9615.385 Hz            
FIDRES         0.250010 Hz            
AQ            1.9999700 sec           
RG                 22.6               
DW               52.000 usec          
DE                14.07 usec          
TE                298.0 K             
D1           0.10000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        600.1342009 MHz           
NUC1                 1H               
P1                10.25 usec          

F2 - Processing parameters
SI                65536               
SF          600.1300326 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P               9.000 ppm           
F1              5401.17 Hz            
F2P              -1.000 ppm           
F2              -600.13 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          263.21494 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME           SEM-3-80               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170707               
Time              17.58               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                   98               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                19.65 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                10.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804124 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                50.00 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM          10.08772 ppm/cm        
HZCM         1268.83752 Hz/cm         
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Current Data Parameters
USER             michal               
NAME     SEM-3-146-COSY               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20171114               
Time              19.18               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG    cosygp60.prd               
TD                 2048               
SOLVENT           CDCl3               
NS                    2               
DS                   16               
SWH            4006.410 Hz            
FIDRES         1.956255 Hz            
AQ            0.2556404 sec           
RG               5792.6               
DW              124.800 usec          
DE                 6.00 usec          
TE                298.0 K             
d0           0.00000300 sec           
D1           1.00000000 sec           
d13          0.00000300 sec           
D16          0.00025000 sec           
IN0          0.00024960 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9520258 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              17.00 %             
GPZ2              17.00 %             
P16             1000.00 usec          

F1 - Acquisition parameters
ND0                   1               
TD                  256               
SFO1            498.952 MHz           
FIDRES        15.650040 Hz            
SW                8.030 ppm           
FnMODE               QF               

F2 - Processing parameters
SI                 1024               
SF          498.9500300 MHz           
WDW                SINE               
SSB                   0               
LB                 0.00 Hz            
GB                    0               
PC                 1.00               

F1 - Processing parameters
SI                 1024               
MC2                  QF               
SF          498.9500300 MHz           
WDW                SINE               
SSB                   0               
LB                 0.00 Hz            
GB                    0               

2D NMR plot parameters
CX2               15.00 cm            
CX1               15.00 cm            
F2PLO             5.000 ppm           
F2LO            2494.75 Hz            
F2PHI             1.000 ppm           
F2HI             498.95 Hz            
F1PLO             5.000 ppm           
F1LO            2494.75 Hz            
F1PHI             1.000 ppm           
F1HI             498.95 Hz            
F2PPMCM         0.26667 ppm/cm        
F2HZCM        133.05334 Hz/cm         
F1PPMCM         0.26667 ppm/cm        
F1HZCM        133.05334 Hz/cm         
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gnoe

Current Data Parameters
USER             michal               
NAME     SEM-3-146-NOE1               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20171116               
Time              13.07               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG      gnoe1cc.wu               
TD                65536               
SOLVENT           CDCl3               
NS                  256               
DS                    8               
SWH            8012.820 Hz            
FIDRES         0.122266 Hz            
AQ            4.0894966 sec           
RG                 45.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           1.00000000 sec           
D8           0.50000000 sec           
D16          0.00020000 sec           
d21          0.33376500 sec           
d22          0.16399699 sec           
p2                15.00 usec          

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
p3                22.50 usec          
p4                30.00 usec          
p5                20.00 usec          
P12            40000.00 usec          
PL1                1.60 dB            
SFO1        500.2214890 MHz           
SP1               61.60 dB            
SPNAM1       gauss1.512               
SPOFF1             0.00 Hz            

====== GRADIENT CHANNEL =====
GPNAM1         sine.100               
GPNAM2         sine.100               
GPNAM3         sine.100               
GPNAM4         sine.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPX3               0.00 %             
GPX4               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPY3               0.00 %             
GPY4               0.00 %             
GPZ1               7.00 %             
GPZ2               3.00 %             
GPZ3               2.30 %             
GPZ4              -2.30 %             
P16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          500.2200000 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                50.00 cm            
F1P               3.500 ppm           
F1              1750.77 Hz            
F2P               1.000 ppm           
F2               500.22 Hz            
PPMCM           0.10965 ppm/cm        
HZCM           54.84869 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME        SEM-3-81-pr               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170712               
Time              10.01               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG            zg30               
TD                38460               
SOLVENT           CDCl3               
NS                   24               
DS                    2               
SWH            9615.385 Hz            
FIDRES         0.250010 Hz            
AQ            1.9999700 sec           
RG                 22.6               
DW               52.000 usec          
DE                13.70 usec          
TE                298.0 K             
D1           0.10000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        600.1342009 MHz           
NUC1                 1H               
P1                12.00 usec          

F2 - Processing parameters
SI                65536               
SF          600.1300353 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              5401.17 Hz            
F2P              -1.000 ppm           
F2              -600.13 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          263.21494 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME           SEM-3-81               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170710               
Time              14.36               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  108               
DS                    6               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0813940 sec           
RG               4597.6               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804258 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM          10.08772 ppm/cm        
HZCM         1268.83765 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-247-recoveredald              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180529               
Time              11.35               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   24               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG               1625.5               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9534926 MHz           

F2 - Processing parameters
SI                65536               
SF          498.9500301 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                30.00 cm            
F1P              11.000 ppm           
F1              5488.45 Hz            
F2P              -1.000 ppm           
F2              -498.95 Hz            
PPMCM           0.52632 ppm/cm        
HZCM          262.60529 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-227-recoveredcarbon              
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180529               
Time              12.48               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                  417               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                18.01 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                 9.60 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804190 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY               100.00 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.460 ppm           
F2             -1315.66 Hz            
PPMCM          10.10789 ppm/cm        
HZCM         1271.37524 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME        SEM-4-107-2               
EXPNO                 4               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190320               
Time              13.47               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   32               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                 10.1               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200319 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                40.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME        SEM-4-107-2               
EXPNO                 5               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190320               
Time              13.53               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  297               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG                 4096               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804263 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM          10.08772 ppm/cm        
HZCM         1268.83765 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME        SEM-4-108-2               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190321               
Time              15.25               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   24               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9999076 sec           
RG                    9               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200321 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P              10.000 ppm           
F1              5002.20 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME        SEM-4-108-c               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190321               
Time              15.36               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  583               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG                 3251               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804263 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                40.00 cm            
F1P             220.000 ppm           
F1             27671.70 Hz            
F2P              -5.000 ppm           
F2              -628.90 Hz            
PPMCM           9.86842 ppm/cm        
HZCM         1241.25427 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-4-108-3-DMSO              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190321               
Time              17.04               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG            zg30               
TD                38460               
SOLVENT            DMSO               
NS                  104               
DS                    2               
SWH            9615.385 Hz            
FIDRES         0.250010 Hz            
AQ            1.9999700 sec           
RG                 50.8               
DW               52.000 usec          
DE                13.81 usec          
TE                298.0 K             
D1           0.10000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        600.1342009 MHz           
NUC1                 1H               
P1                11.50 usec          

F2 - Processing parameters
SI                65536               
SF          600.1300135 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY               125.00 cm            
F1P              12.000 ppm           
F1              7201.56 Hz            
F2P              -1.000 ppm           
F2              -600.13 Hz            
PPMCM           0.57018 ppm/cm        
HZCM          342.17941 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-4-108-5-DMSO              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190321               
Time              20.24               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT            DMSO               
NS                 8800               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                18.01 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                 9.60 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804190 MHz           
WDW                  no               
SSB                   0               
LB                 0.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY               400.00 cm            
F1P             230.637 ppm           
F1             29009.68 Hz            
F2P             -10.287 ppm           
F2             -1293.96 Hz            
PPMCM          10.56688 ppm/cm        
HZCM         1329.10706 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME       SEM-4-117-pr               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190401               
Time              21.04               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG            zg30               
TD                38460               
SOLVENT           CDCl3               
NS                   72               
DS                    2               
SWH            9615.385 Hz            
FIDRES         0.250010 Hz            
AQ            1.9999700 sec           
RG                   10               
DW               52.000 usec          
DE                13.81 usec          
TE                298.0 K             
D1           0.10000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        600.1342009 MHz           
NUC1                 1H               
P1                11.50 usec          

F2 - Processing parameters
SI                65536               
SF          600.1300482 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                75.00 cm            
F1P              12.000 ppm           
F1              7201.56 Hz            
F2P              -1.000 ppm           
F2              -600.13 Hz            
PPMCM           0.57018 ppm/cm        
HZCM          342.17944 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME       SEM-4-117-pr               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20190402               
Time               3.50               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                17408               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                18.01 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                 9.60 usec          

F2 - Processing parameters
SI                65536               
SF          125.7803868 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY               400.00 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           9.64912 ppm/cm        
HZCM         1213.67041 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME          SEM-3-288               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180808               
Time              21.27               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   16               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                 2048               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9534926 MHz           

F2 - Processing parameters
SI                65536               
SF          498.9500301 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                13.00 cm            
F1P               9.000 ppm           
F1              4490.55 Hz            
F2P              -1.000 ppm           
F2              -498.95 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          218.83774 Hz/cm         
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13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-272-epoxidesample              
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180622               
Time              13.01               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                  257               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               5792.6               
DW               16.500 usec          
DE                 4.50 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                13C               
P1                 9.00 usec          
PL1               -0.60 dB            
SFO1        125.4748777 MHz           

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2             80.00 usec          
PL2               -3.00 dB            
PL12              12.80 dB            
SFO2        498.9524948 MHz           

F2 - Processing parameters
SI                65536               
SF          125.4610849 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                20.00 cm            
F1P             220.000 ppm           
F1             27601.44 Hz            
F2P              -0.500 ppm           
F2               -62.73 Hz            
PPMCM           9.67105 ppm/cm        
HZCM         1213.34070 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME       SEM-3-292-pr               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180821               
Time              15.34               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  6.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200313 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME       SEM-3-292-pr               
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180821               
Time              15.39               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp2.prd              
TD                65536               
SOLVENT           CDCl3               
NS                  160               
DS                    4               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG               7298.2               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P12             2000.00 usec          
P20              500.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP2                2.70 dB            
SP4                2.70 dB            
SPNAM2      Crp60comp.4               
SPNAM4   Crp60,0.5,20.1               
SPOFF2             0.00 Hz            
SPOFF4             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              23.54 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804263 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.000 ppm           
F2             -1257.80 Hz            
PPMCM          10.08772 ppm/cm        
HZCM         1268.83765 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-3-138-combined              
EXPNO                 3               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20171023               
Time              17.15               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  7.1               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200307 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-3-274-carbon              
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180710               
Time              23.41               
INSTRUM           av600               
PROBHD   5 mm CPBBO BB-               
PULPROG          zgdc30               
TD                65536               
SOLVENT           CDCl3               
NS                 6144               
DS                    4               
SWH           36231.883 Hz            
FIDRES         0.552855 Hz            
AQ            0.9044468 sec           
RG                 2050               
DW               13.800 usec          
DE                18.01 usec          
TE                298.0 K             
D1           0.40000001 sec           
D11          0.03000000 sec           
TD0                   1               

======== CHANNEL f1 ========
SFO1        150.9194080 MHz           
NUC1                13C               
P1                 9.60 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804190 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY               150.00 cm            
F1P             230.637 ppm           
F1             29009.68 Hz            
F2P             -10.287 ppm           
F2             -1293.96 Hz            
PPMCM          10.56688 ppm/cm        
HZCM         1329.10706 Hz/cm         
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gnoe
Current Data Parameters
USER             michal               
NAME     SEM-3-34-diast               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20170330               
Time              11.38               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG      gnoe1cc.wu               
TD                65536               
SOLVENT           CDCl3               
NS                  256               
DS                    8               
SWH            8012.820 Hz            
FIDRES         0.122266 Hz            
AQ            4.0894966 sec           
RG               3649.1               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           1.00000000 sec           
D8           0.50000000 sec           
D16          0.00020000 sec           
d21          0.33374399 sec           
d22          0.16399699 sec           
p2                24.00 usec          

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
p3                36.00 usec          
p4                48.00 usec          
p5                32.00 usec          
P12            40000.00 usec          
PL1               -5.80 dB            
SFO1        499.0721643 MHz           
SP1               53.60 dB            
SPNAM1       gauss1.512               
SPOFF1             0.00 Hz            

====== GRADIENT CHANNEL =====
GPNAM1         sine.100               
GPNAM2         sine.100               
GPNAM3         sine.100               
GPNAM4         sine.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPX3               0.00 %             
GPX4               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPY3               0.00 %             
GPY4               0.00 %             
GPZ1               7.00 %             
GPZ2               3.00 %             
GPZ3               2.30 %             
GPZ4              -2.30 %             
P16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          499.0700000 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                50.00 cm            
F1P               8.000 ppm           
F1              3992.56 Hz            
F2P              -0.500 ppm           
F2              -249.54 Hz            
PPMCM           0.37281 ppm/cm        
HZCM          186.05681 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME     SEM-2-124-1-pr               
EXPNO                 1               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20160416               
Time              15.31               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                    8               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG                  5.7               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                 7.50 usec          
PL1                1.60 dB            
SFO1        500.2235015 MHz           

F2 - Processing parameters
SI                65536               
SF          500.2200313 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 4.00               

1D NMR plot parameters
CX                22.80 cm            
CY                25.00 cm            
F1P               9.000 ppm           
F1              4501.98 Hz            
F2P              -1.000 ppm           
F2              -500.22 Hz            
PPMCM           0.43860 ppm/cm        
HZCM          219.39476 Hz/cm         
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Z-restored spin-echo 13C spectrum with 1H decoupling

Current Data Parameters
USER             michal               
NAME     SEM-2-124-1-pr               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20160416               
Time              15.40               
INSTRUM         cryo500               
PROBHD   5 mm CPTCI 1H-               
PULPROG  SpinEchopg30gp.prd              
TD                65536               
SOLVENT           CDCl3               
NS                   90               
DS                   16               
SWH           30303.031 Hz            
FIDRES         0.462388 Hz            
AQ            1.0814105 sec           
RG                 8192               
DW               16.500 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.25000000 sec           
d11          0.03000000 sec           
D16          0.00020000 sec           
d17          0.00019600 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           
P2                33.10 usec          

======== CHANNEL f1 ========
NUC1                13C               
P1                16.55 usec          
P11              500.00 usec          
P12             2000.00 usec          
PL0              120.00 dB            
PL1               -1.00 dB            
SFO1        125.7942548 MHz           
SP1                2.70 dB            
SP2                2.70 dB            
SPNAM1   Crp60,0.5,20.1               
SPNAM2      Crp60comp.4               
SPOFF1             0.00 Hz            
SPOFF2             0.00 Hz            

======== CHANNEL f2 ========
CPDPRG2         waltz16               
NUC2                 1H               
PCPD2            100.00 usec          
PL2                1.60 dB            
PL12              24.50 dB            
SFO2        500.2225011 MHz           

====== GRADIENT CHANNEL =====
GPNAM1         SINE.100               
GPNAM2         SINE.100               
GPX1               0.00 %             
GPX2               0.00 %             
GPY1               0.00 %             
GPY2               0.00 %             
GPZ1              30.00 %             
GPZ2              50.00 %             
p15              500.00 usec          
p16             1000.00 usec          

F2 - Processing parameters
SI                65536               
SF          125.7804190 MHz           
WDW                  EM               
SSB                   0               
LB                 1.00 Hz            
GB                    0               
PC                 2.00               

1D NMR plot parameters
CX                22.80 cm            
CY                15.65 cm            
F1P             220.000 ppm           
F1             27671.69 Hz            
F2P             -10.460 ppm           
F2             -1315.66 Hz            
PPMCM          10.10789 ppm/cm        
HZCM         1271.37512 Hz/cm         
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1H spectrum

Current Data Parameters
USER             michal               
NAME      SEM-3-264-HCl               
EXPNO                 2               
PROCNO                1               

F2 - Acquisition Parameters
Date_          20180614               
Time              17.22               
INSTRUM           gn500               
PROBHD   5 mm broadband               
PULPROG            zg30               
TD                32048               
SOLVENT           CDCl3               
NS                   32               
DS                    2               
SWH            8012.820 Hz            
FIDRES         0.250026 Hz            
AQ            1.9998451 sec           
RG               2580.3               
DW               62.400 usec          
DE                 6.00 usec          
TE                298.0 K             
D1           0.10000000 sec           
MCREST       0.00000000 sec           
MCWRK        0.01500000 sec           

======== CHANNEL f1 ========
NUC1                 1H               
P1                12.00 usec          
PL1               -5.80 dB            
SFO1        498.9534926 MHz           

F2 - Processing parameters
SI                65536               
SF          498.9500301 MHz           
WDW                  EM               
SSB                   0               
LB                 0.30 Hz            
GB                    0               
PC                 1.00               

1D NMR plot parameters
CX                22.80 cm            
CY                70.00 cm            
F1P               9.000 ppm           
F1              4490.55 Hz            
F2P               0.000 ppm           
F2                 0.00 Hz            
PPMCM           0.39474 ppm/cm        
HZCM          196.95396 Hz/cm         
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Cell lines and viability assay 

Human A2058 melanoma, DU145 prostate cancer and Hut78 cutaneous T-cell lymphoma cells 

were maintained in RPMI 1640 medium. P388 murine leukemia cells were maintained in 

Dulbecco’s Modified Eagle Medium. The culture medium was supplemented with 10% FBS. Cell 

viability was performed using an MTS reagent as described by the supplier (Promega; Madison, 

WI). Briefly, 5,000 cells/well for solid tumor cell lines were seeded in 96-well culture plates, 

incubated overnight at 37oC in 5% (v/v) CO2 and exposed to haterumaimide J and K in a dose-

dependent manner for 48 h. For assays using blood tumor cells, 7,500 cells/well were seeded in 

96-well culture plates, followed by treating cells with haterumaimide J and K in a dose-dependent 

manner for 48h. MTS reagents were added to each well of 96-well plates at the end point. 

Dimethyl sulfoxide (DMSO) was used as the vehicle control. Viable cells were determined by 

tetrazolium conversion to its formazan dye. Absorbance was measured at 490 nm using a BMG 

Labtech microplate reader. Experiment was in quadruplicate. IC50 values were determined using 

GrapPad Prism 7.02 software. 

 

 

 

 

 



Effects of Haterumaimide J and K on P388 cells

IC50 (µM)
Hat J = 0.026
Hat K = 0.033
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Effects of Haterumaimide J and K on Hut78 cutaneous T-
cell lymphoma cells

IC50 (µM)
Hat J = 0.16
Hat K = 0.2
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Effects of Haterumaimide J and K on DU145 prostate 
cancer cells

IC50 (µM)
Hat J = 0.57
Hat K = 0.53
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IC50 (µM)
Hat J = 1.4
Hat K = 1.1

Effects of Haterumaimide J and K on A2058 
melanoma cells
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