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1. General

Dry solvents were purchased from commercial suppliers and used without further purification. Analytical thin-
layer chromatography (TLC) was performed on glass plates coated with 0.25 mm 230-400 mesh silica gel containing
a fluorescent indicator (Merck, #1.05715.0009). Silica gel column chromatography was performed on Kanto silica
gel 60 (spherical, 100-210 um). Alumina column chromatography was performed on aluminium oxide 90 active
neutral (Merck, #1.01077.1000). Preparative thin-layer chromatography was performed on glass plates coated with
1 mm 230-400 mesh silica gel. IR spectra were recorded on JASCO FT/IR-4100 using ATR. 'H-NMR spectra were
recorded on JEOL ECS-400 (400 MHz), ECA-500 (500 MHz), ECX-400 (400 MHz) spectrometers. Chemical shifts
of "TH-NMR spectra were reported relative to tetramethyl silane (8 0). '*C-NMR spectra were recorded on JEOL ECS-
400 (100 MHz), ECA-500 (125 MHz), ECX-400 (100 MHz) spectrometers. Chemical shifts of 3C-NMR spectra
were reported relative to CDCls (8 77.0). Splitting patterns were reported as s, singlet; d, doublet; t, triplet; q, quartet;

m, multiplet; br, broad.

2. Synthesis of chiral Benzazaboroles and boronic acid catalysts

A. 1a, 1b, 1c, 1d and 1e

HO\B/OH H(\)
B. R
cHO s MS4A NaBH;2eq n-R
H2N 1,2-dichloroethane, rt  MeOH, rt
1.5eq 1eq

2-Formylphenylboronic acid (1.5 eq), amine (1 eq), 4A molecular sieves and 1,2-dichloroethane (0.35 M) were added
to a round-bottom flask containing a stir bar under Ar. After being stirred for appropriate time at room temperature,
4A molecular sieves were removed from the mixture by filtration, and the filtrate in one-necked round-bottom flask
was concentrated under reduced pressure. The residue was dissolved in MeOH (0.35 M), and sodium borohydride (2
eq) was added portionwise at 0 °C. After being stirred for 10 minutes at 0 °C, the mixture was further stirred for
appropriate time at room temperature. The reaction was quenched by the addition of water at 0 °C, and the aqueous
layer was extracted with dichloromethane 5 times. The combined organic layers were dried over Na,SOa, and
concentrated under reduced pressure. After purification by alumina column chromatography (Chloroform/methanol

= 1/0 to 100/1), corresponding catalysts were obtained.

2-((S)-quinolin-4-yl((1S,2S,4S,5R)-5-vinylquinuclidin-2-yl)methyl)-2,3-dihydro-1H-benzo[c][1,2]azaborol-1-
ol (1a)
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Cinchonidinee-derived amine was used; reaction time: 22 h for Schiff base formation, 4 h for reduction; white solids
(72% yield); *H NMR (400 MHz, CD30D): 6 8.94 (d, J = 4.5 Hz, 1H), 8.44 (d, J = 7.7 Hz, 1H), 8.10 (d, J = 8.4 Hz,
1H), 7.86-7.71 (m, 3H), 7.49 (d, J = 6.6 Hz, 1H), 7.20-6.96 (m, 2H), 6.86 (br s, 1H), 6.00-5.76 (m, 1H), 5.27-4.95
(m, 3H), 3.88 (br, 2H), 3.59-3.21 (m, 3H), 3.05-2.67 (m, 2H), 2.36 (br s, 1H), 1.62 (br s, 3H), 1.40-1.28 (m, 1H),
0.73 (br s, 1H); *C NMR (100 MHz, CDs0D): 6 150.8, 149.1, 144.9, 142.6, 134.1, 131.2, 130.2, 129.6, 128.6, 128.3,
127.9, 124.8, 121.6, 115.0, 61.3, 56.6, 52.2, 41.9, 40.8, 28.7, 28.4, 26.6; IR (neat) 3255, 3060, 3001, 2941, 1593,
1446, 1392, 1360, 1218, 745 cmt; HRMS (ESI+) calcd for C2sH29BN3O [M + H]* 410.2404: found 410.2394; [a]p?*
= +36.8 (c = 1.0, CHCls).

2-benzyl-2,3-dihydro-1H-benzo[c][1,2]azaborol-1-ol (1b)

Benzyl amine was used; reaction time: 16 h for Schiff base formation, 3 h for reduction; white solids (56% yield);
IH NMR (400 MHz, CD30D): § 8.28 (s, 1H), 7.48-7.18 (m, 9H), 4.39 (s, 2H), 3.87 (s, 2H); 3C NMR (100 MHz,
CDs0OD): 6 142.2,136.1, 131.6, 130.8, 129.9, 129.4, 128.3, 127.6, 124.3, 54.1, 52.2; IR (neat) 3240, 3071, 3038,
1452, 1354, 1289, 1218, 1180, 741, 702 cm*; HRMS (ESI+) calcd for C14H17BNO; [M + H30]* 242.1352: found
242.1347.

2-((R)-quinolin-4-yI((1S,2R,4S,5R)-5-vinylquinuclidin-2-yl)methyl)-2,3-dihydro-1H-benzo[c][1,2]azaborol-1-
ol (1c)

ﬁ o
2 | N B
WD

Cinchonine-derived amine was used; reaction time: 14 h for Schiff base formation, 2 h for reduction; white solids
(30% yield); *H NMR (400 MHz, CDs0D): § 8.97 (d, J = 4.7 Hz, 1H), 8.64-8.23 (m, 1H), 8.12 (d, J = 8.5 Hz, 1H),
7.97-7.69 (m, 3H), 7.60-7.42 (m, 1H), 7.36-6.68 (m, 3H), 5.96-5.76 (m, 1H), 5.32-5.02 (m, 3H), 3.97 (br s, 2H), 3.07
(s, 4H), 2.39 (br s, 1H), 1.66 (br s, 4H), 1.09 (m, 2H); 13C NMR (100 MHz, CDs0D): § 150.9, 149.2, 144.4, 141.2,
134.1, 131.4, 130.3, 129.5, 128.7, 128.1, 127.8, 124.8, 121.6, 115.3, 61.3, 51.8, 40.4, 38.3, 29.0, 27.1, 26.4, 25.9,
12.5; IR (neat) 2935, 2865, 1593, 1452, 1387, 1360, 751 cm; HRMS (ESI+) calcd for C2sH29BNsO [M + H]*
410.2398: found 410.2404; [a]o'’ = +78.4 (c = 0.5, CHCIs).

2-((S)-(6-methoxyquinolin-4-y1)((1S,2S,4S,5R)-5-vinylquinuclidin-2-yl)methyl)-2,3-dihydro-1H-
benzo|c][1,2]azaborol-1-o0l (1d)
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Quinine-derived amine was used; reaction time: 15 h for Schiff base formation, 5 h for reduction; white solids (35%
yield);*H NMR (400 MHz, CD30OD): § 7.61-7.24 (m, 7H), 7.24-7.13 (m, 2H), 7.07 (d, J = 7.0 Hz, 1H), 3.98 (s, 2H),
3.86 (s, 2H); 3C NMR (100 MHz, CDsOD): 6 158.7, 146.8, 144.0, 141.4, 132.9, 130.4, 129.5, 126.6, 122.6, 120.4,
113.8, 101.5, 59.9, 55.4, 55.1, 50.4, 48.6, 40.6, 39.5, 27.5, 27.3, 25.4, 11.1; IR (neat) 3370, 2484, 2229, 2065, 1473,
1370, 1120, 974 cm; HRMS (ESI+) calcd for Co7H3:BN3O2 [M + H]* 440.2509: found 440.2505; [a]p? = +13.8 (C
= 1.0, CHCIy).

(S)-2-(1-phenylethyl)-2,3-dihydro-1H-benzo[c][1,2]azaborol-1-0l (1e)
HO Me

(S)-(-)-1-Phenylethylamine was used; reaction time: 20 h for Schiff base formation, 2 h for reduction; white solids
(50% yield);'H NMR (400 MHz, DMSO-D6): & 8.23 (s, 1H), 7.69 (d, J = 7.0 Hz, 1H), 7.39-7.16 (m, 8H), 4.89 (q, J
= 7.0 Hz, 1H), 4.00 (d, J = 16.6 Hz, 1H), 3.65 (d, J = 16.6 Hz, 1H), 1.60 (d, J = 7.0 Hz, 3H); *C NMR (100 MHz,
CD30D): 6 141.3, 140.5, 133.0, 130.0, 129.5, 128.6, 127.9, 126.6, 58.9, 53.8, 20.9; IR (neat) 3294, 3001, 1446, 1337,
1300, 1218, 1186, 1110, 908, 751, 708 cm; HRMS (ESI+) calcd for C1sH1sBNO-, [M + H30]* 256.1503: found
256.1502; [a]p**=-2.1 (c = 1.0, CHCl5).

2-((1S,2S)-2-(1H-benzo[de]isoquinolin-2(3H)-yl)-1,2-diphenylethyl)-2,3-dihydro-1H-benzo[c][1,2]azaborol-1-
ol (1f)

(1S,2S)-2-(1H-benzo[de]isoquinolin-2(3H)-y1)-1,2-diphenylethan-1-amine was used; reaction time: 16 h for Schiff
base formation, 2 h for reduction; white solids (11% yield);'"H NMR (400 MHz, CDs0D): § 7.65 (d, J = 8.2 Hz, 2H),
7.49 (d, J = 7.0 Hz, 2H), 7.40-7.12 (m, 13H), 7.05 (t, J = 6.8 Hz, 1H), 6.92 (td, J = 6.1, 1.4 Hz, 1H), 6.66 (d, J = 7.7
Hz, 1H), 5.22 (d, J = 11.8 Hz, 1H), 4.72 (d, J = 11.8 Hz, 1H), 4.24 (d, J = 13.8 Hz, 2H), 3.93 (s, 2H), 3.85 (d, J =
12.5 Hz, 2H); 13C NMR (100 MHz, CDs0OD): 6 136.4, 135.1, 134.5, 133.7, 132.9, 131.6, 131.3, 129.7, 129.5, 129.2,
129.0, 128.9, 128.3, 128.0, 127.4, 127.0, 126.6, 123.1, 72.5, 60.4, 54.2, 51.4; IR (neat) 33358, 3060. 3038, 2935,
2506, 2224, 2077, 1446, 1376, 1110, 968, 751, 702 cm™; HRMS (ESI+) calcd for C33H30BN2O [M + H]* 481.2451:
found 481.2439; [a]p** = +46.5 (c = 1.0, CHCl5).
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B. (S)-(2-((2-(tert-butoxycarbonyl)pyrrolidin-1-yl)methyl)phenyl)boronic acid (1g)

HO. __OH HO.__OH o
B o\\\/OtBu B \—OtBu
CHO = NaBH, 1.5 eq R
+ HN -~ N
MeOH, rt, 17 h MeOH, rt, 1 h
1eq 1eq 1e

2-Formylphenylboronic acid (1 mmol, 1 eq), L-proline tert-butyl ester (1 mmol, 1 eq) and methanol (7.4 ml) were
added to a round-bottom flask containing a stir bar under Ar. After being stirred for 17 h at room temperature,
sodium borohydride (1.5 mmol, 1.5 eq) was added portionwise at 0 °C. After being stirred for 10 minutes at 0 °C,
the mixture was further stirred for 1 h at room temperature. The reaction mixture was concentrated under reduced
pressure and directly purified by alumina column chromatography (Chloroform). product was obtained as white
solids (51% yield). *H NMR (400 MHz, CDCls): 6 8.02 (br, 2H), 7.93-7.85 (m, 1H), 7.35-7.29 (m, 2H), 7.23-7.14
(m, 1H), 3.92 (d, J = 12.0 Hz, 1H), 3.82 (d, J = 12.0 Hz, 1H), 3.33-3.15 (m, 1H), 3.12-2.96 (m, 1H), 2.64-2.51 (m,
1H), 2.22-2.12 (m, 1H), 2.01-1.76 (m, 3H), 1.34 (s, 9H); 13C NMR (100 MHz, CD30D): 6 172.1, 142.1, 142.0, 131.7,
127.6, 126.3, 125.0, 80.8, 64.9, 57.6, 53.3, 28.8, 27.8, 22.5; IR (neat) 3341, 3012, 2980, 1730, 1338, 1216, 750 cm
1 HRMS (ESI+) calcd for C16H2504NB [M + H]* 306.1871: found 306.1868; [a]p?* = -50.4 (c = —1.0, CHCl5).

C. (2-((methyl((S)-quinolin-4-yl((1S,2S,4S,5R)-5-vinylquinuclidin-2-yl)methyl)amino)methyl)phenyl)boronic

acid (1h)
=z =
HO N paraformaldehyde 1.5 eq HO\B/OH N
é NaBH3;CN 2 eq
NS MeOH, rt, 12 h NS
— N Me — N

1f

la (0.51 mmol, 1 eq), paraformaldehyde (0.77 mmol, 1.5 eq) and methanol (1.5 ml) was added to a round-bottom
[flask containing a stir bar under Ar. The mixture was cooled to 0 °C, and sodium cyanoborohydride (1.02 mmol, 2
eq) was slowly added. After being stirred for 12 h at room temperature, the reaction was quenched by the addition of
water at 0 °C. The aqueous layer was extracted with dichloromethane 5 times. The combined organic layers were
dried over NaSOs, and concentrated under reduced pressure. After purification by alumina column chromatography
(Chloroform and Chloroform/methanol = 1/0 to 100/1), product was obtained as white solids (83% yield). 'H NMR
(400 MHz, CDsCl): 6 8.98 (d, J = 3.6 Hz, 1H), 8.16 (d, J = 8.3 Hz, 1H), 8.04 (d, J = 8.1 Hz, 1H), 7.90 (d, J = 3.6 Hz,
1H), 7.72 (t, J = 7.6 Hz, 1H), 7.55 (t, J = 7.6 Hz, 1H), 7.35-7.00 (m, 5H), 5.84-5.51 (m, 1H), 5.21-4.63 (m, 2H), 4.52
(d, J = 9.7 Hz, 1H), 3.62 (d, J = 13.7 Hz, 1H), 3.35 (d, J = 13.7 Hz, 1H), 3.18 (dd, J = 13.7, 10.1 Hz, 1H), 3.07-2.56
(m, 4H), 2.21 (br s, 1H), 1.80-1.39 (m, 3H), 1.22-1.01 (m, 1H), 0.91-0.62 (m, 1H); *3C NMR (100 MHz, CDsCl,
50°C): 6 149.4,148.8, 142.2,141.9, 141.3, 135.3, 130.6, 130.3, 129.1, 128.8, 127.1, 126.6, 123.4, 119.9, 114.2,61.1,
58.5,58.1, 56.3, 55.8, 40.9, 39.6, 35.8, 28.0, 27.5, 27.2, 17.3; IR (neat) 2944, 2865, 1443, 1376, 1346, 905, 725, 647
cmt; HRMS (ESI+) caled for C27H33sBN3O, [M + H]* 442.2666: found 442.2643; [a]p? = +13.3 (c = 1.0, CHCI5).
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D. (S)-N-benzyl-1-(quinolin-4-yl)-1-((1S,2S,4S,5R)-5-vinylquinuclidin-2-yl)methanamine (1i)

=
0 N
MS4A NaBH,4 2 eq
H + N W
H,>N | N 1,2-dichloroethane MeOH H |
N rt, 17 h rt, 4 h N

1.5 eq 1eq 19

iF\>

/

Benzaldehyde (1.5 eq), chinchonidine-derived amine (1 eq), 4A molecular sieves and 1,2-dichloroethane (0.35 M)
were added to a round-bottom flask containing a stir bar under Ar. After being stirred for 17 h at room temperature,
4A molecular sieves were removed from the mixture by filtration, and the filtrate in one-necked round-bottom flask
was concentrated under reduced pressure. The residue was dissolved in MeOH (0.35 M), and sodium borohydride (2
eq) was added portionwise at 0 °C. After being stirred for 10 minutes at 0 °C, the mixture was further stirred for 4 h
at room temperature. The reaction was quenched by the addition of water at 0 °C, and the aqueous layer was extracted
with dichloromethane 5 times. The combined organic layers were dried over Na;SO4, and concentrated under reduced
pressure. After purification by silica gel column chromatography column chromatography (hexane/ethyl acetate =
1/5), product was obtained as colorless oil (66% yield).!H NMR (400 MHz, CDCls): & 8.98 (d, J = 3.6 Hz, 1H), 8.16
(d, J=8.3 Hz, 1H), 8.04 (d, J = 8.1 Hz, 1H), 7.90 (d, J = 3.6 Hz, 1H), 7.72 (t, J = 7.6 Hz, 1H), 7.55 (t, J = 7.6 Hz,
1H), 7.41-6.92 (m, 5H), 5.97-5.50 (m, 1H), 5.23-4.73 (m, 2H), 4.52 (d, J = 9.7 Hz, 1H), 3.62 (d, J = 13.7 Hz, 1H),
3.35(d, J = 13.7 Hz, 1H), 3.21-3.15 (m, 1H), 3.10-2.40 (m, 4H), 2.21 (br s, 1H), 1.71-1.36 (m, 3H), 1.22-1.01 (m,
1H), 0.98-0.60 (m, 1H); 3C NMR (100 MHz, CDCls): § 150.5, 148.5, 148.1, 141.6, 140.3, 130.3, 128.8, 128.7,
128.1, 128.0, 126.7, 126.0, 122.5, 119.9, 114.0, 62.4, 55.9, 55.7, 50.8, 40.7, 39.7, 27.9, 27.3, 25.0; IR (neat) 2941,
2865, 2250, 2213, 1446, 914, 724, 642 cmt; HRMS (ESI+) calcd for C26H3oN3 [M +H]* 384.2434: found 384.2427;
[a]o®=+91.5 (c = 1.0, CHCI3).
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3.Optimization of reaction conditions

3-1. Screening of solvent

1a 10 mol % E HO
OH Na,CO; 1.5 e OTs | Be
2 3 ! q ' PR
L v L A0
oH solvent, rt, 24 h OH | ~N
2a 15eq 4a !
' 1a
entry solvent yield (%) ee (%)
1 MeCN 45 70
2 CHCl3 13 -12
3 toluene 6 -51
4 THF 11 47
5 DMF trace N.D.

cis-1,2-Cyclohexanediol 2a (0.1 mmol, 1 eq), sodium carbonate (0.15 mmol, 1.5 eq), catalyst 1a (0.01 mmol, 10

mol %), and tosyl chloride 3a (0.15 mmol, 1.5 eq) were added to a round-bottom flask containing a stir bar under Ar.

To the flask, solvent (0.5 ml) was added. After being stirred for 24 h, water was added to the reaction mixture, and

then the aqueous layer was extracted with ethyl acetate 3 times. The combined organic layers were washed with water

and brine, and then dried over Na;SOa. After removal of the solvent under reduced pressure, the resulting residue

was purified by silica-gel column chromatography (hexane/ethyl acetate =2/1) to afford product 4a. The enantiomeric

excesses of the product were determined by chiral stationary phase HPLC using Daicel Chiralcel OJ-H column.
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3-2. Screening of nucleophilic co-catalysts

1a 10 mol % E :
OH Na,CO; 1.5 e OTs B
2LU3z 1.0 €eq , o
C( +  TsCl C( ! N =
OH MeCN, rt, 24 h OH _N
2a 1.5 eq 4a :
' 1a
entry co-catalyst time (h) yield (%) ee (%)
1 DMAP 25 44 75
2 DMAP oxide 24 85 79
3 NMI 13 92 83
4 HOBt 13 35 69
5 5-(Ethylthio)-1H-tetrazole 18 27 rac
6 4,5-Dicyanoimidazole 19 84 72
7 N-Isopropylimidazole 16 86 71
Me., .M
Me. .Me © N ©
N N N, N-N NC
= [ > N P N B [ N
X | N N N N
| ot \ \ EtS ne” N \
= l}l Me OH H iPr
&
DMAP DMAP oxide NMI HOBt 5-(Ethylthio)-1H-tetrazole 4,5-Dicyanoimidazole N-Isopropylimidazole

cis-1,2-Cyclohexanediol 2a (0.1 mmol, 1 eq), sodium carbonate (0.2 mmol, 2 eq), catalyst 1a (0.01 mmol, 10 mol %),
co-catalyst (0.005 mmol, 5 mol %) and tosyl chloride 3a (0.2 mmol, 2 eq) were added to a round-bottom flask
containing a stir bar under Ar. To the flask, acetonitrile (0.5 ml) was added. After being stirred for appropriate time,
water was added to the reaction mixture, and then the aqueous layer was extracted with ethyl acetate 3 times. The
combined organic layers were washed with water and brine, and then dried over Na SOa. After removal of the solvent
under reduced pressure, the resulting residue was purified by silica-gel column chromatography (hexane/ethyl acetate
=2/1) to afford product 4a. The enantiomeric excesses of the product were determined by chiral stationary phase

HPLC using Daicel Chiralcel OJ-H column.
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4. General procedure for enantioselective sulfonylation of cis-1,2-diols

1a (10 mol %)
NMI (5 mol %)

- N
O:OH . O\\S//O Na,CO; (2 equiv) CIO R
PN -
OH Cl R MeCN, rt, time OH
2 3 4
1 equiv 2 equiv

N\

Diol 2 (0.2 mmol, 1 eq), sodium carbonate (0.4 mmol, 2 eq), catalyst 1a (0.02 mmol, 10 mol%), and sulfonyl chloride
3 (0.4 mmol, 2 eq) were added to a one-necked round-bottom flask containing a stir bar, under Ar atmosphere. To the
flask, 10 mM solution of 1-methylimidazole (NMI) in acetonitrile (1.0 ml, 0.01 mmol, 5 mol%) was added. After
stirring for the appropriate length of time at room temperature, water was added to the reaction mixture, and then,
the aqueous layer was extracted with ethyl acetate 3 times. The combined organic layers were washed with water and
brine, and then dried over Na,SO.. After removal of the solvent under reduced pressure, the resulting residue was
purified by silica-gel column chromatography (hexane/ethyl acetate = 3:1 or 2:1) to afford product 4. The
enantiomeric excesses of the products were determined by chiral stationary phase HPLC on Daicel Chiralpak AS-H,
AD-3, and Chiralcel OJ-H columns.

5. Analytical data for products of enantioselective sulfonylation of cis-1,2-diols

(1R,25)-2-hydroxycyclohexyl 4-methylbenzenesulfonate (4a)

Reaction time: 13 h; colorless oil (50.9 mg, 92% yield); *H NMR (400 MHz, CDCls): § 7.82 (d, J = 8.4 Hz, 2H),
7.35 (d, J = 8.4 Hz, 2H), 4.70-4.61 (m, 1H), 3.83 (br, 1H), 2.46 (s, 3H), 2.01 (d, J = 5.0, H), 1.95-1.87 (m, 1H), 1.78-
1.71 (m, 1H), 1.67-1.47 (m, 4H), 1.34-1.25 (m, 2H); *C NMR (100 MHz, CDCls): § 144.9, 133.8, 129.9, 127.7,
123.9,122.4,80.6,67.0,31.4,28.4, 21.6; IR (neat) 3418, 2945, 2870, 1343, 1174, 930, 892, 669 cm™*; HRMS (ESI+)
calcd for C13H1504NaS [M + Na]* 293.0818: found 293.0812; [a]p?? = +3.4 (¢ = 1.0, CHCls, 81% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 13.5 min, major enantiomer tg = 12.1 min, 81% ee.

(1R,25)-2-hydroxycyclohexyl benzenesulfonate (4b)

Reaction time: 12 h; colorless oil (25.7 mg, 96% yield); *H NMR (400 MHz, CDCls): § 7.95 (d, J = 7.3 Hz, 2H),
7.67 (t,J =7.3 Hz, 1H), 7.57 (t, J = 7.3 Hz, 2H), 4.69-4.65 (m, 1H), 3.84 (br, 1H), 1.97-1.89 (m, 2H), 1.79-1.72 (m,
1H), 1.68-1.48 (m, 4H), 1.35-1.25 (m, 2H); **C NMR (100 MHz, CDCls): § 137.1, 133.8, 129.3, 127.6, 83.4, 69.1,
30.2, 27.7, 21.6, 20.7; IR (neat) 3213, 2945, 2865, 1451, 1355, 1184, 1098, 937, 895 cmt; HRMS (ESI+) calcd for
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C12H20NSO4 [M + NH4]* 274.1108: found 274.1103; [a]o? = +3.6 (c = 1.0, CHCls, 84% ee).
Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 18.2 min, major enantiomer tg = 15.2 min, 84% ee.

(1R,2S5)-2-hydroxycyclohexyl 4-(zert-butyl)benzenesulfonate (4c)

Reaction time: 19 h; colorless oil (54.7 mg, 86% yield); *H NMR (400 MHz, CDCls): § 7.85 (d, J = 8.8 Hz, 2H),
7.56 (d, J = 8.8 Hz, 2H), 4.69-4.65 (m, 1H), 3.85-3.81 (m, 1H), 2.01 (br, 1H), 1.97-1.89 (m, 1H), 1.81-1.73 (m, 1H),
1.68-1.51 (m, 4H), 1.35 (s, 9H), 1.33-1.25 (m, 2H); 3C NMR (100 MHz, CDCls): § 157.6, 134.0, 127.4, 126.2, 83.1,
68.9, 35.2, 31.0, 30.2, 27.7, 21.7, 20.7; IR (neat) 3555, 2956, 1344, 1189, 943, 900, 761 cm*; HRMS (ESI+) calcd
for C16H2804NS [M + NH.]* 330.1734: found 330.1730; [a]p?3 = +4.2 (c = 1.0, CHCl3, 77% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (hexane:2-propanol = 95:5, 1.0

mL/min, 254 nm); minor enantiomer tg = 24.7 min, major enantiomer tg = 20.4 min, 77% ee.

(1R,2S)-2-hydroxycyclohexyl 4-chlorobenzenesulfonate (4d)

Reaction time: 13 h; colorless oil (54.8 mg, 90% yield); *H NMR (400 MHz, CDCls): § 7.88 (d, J = 8.6 Hz, 2H),
7.54 (d, J = 8.8 Hz, 2H), 4.70-4.67 (m, 1H), 3.86-3.84 (m, 1H), 1.98-1.90 (m, 1H), 1.82-1.49 (m, 6H), 1.36-1.25 (m,
2H); 13C NMR (100 MHz, CDCls): § 140.3, 135.6, 129.5, 129.1, 83.8, 69.0, 30.2, 27.8, 21.5, 20.8; IR (neat) 3534,
2951, 2865, 1350, 1189, 1092, 932, 900 cmt; HRMS (ESI+) calcd for C12H1504CINaS [M + Na]* 313.0272: found
313.0267; [a]p®=+1.9 (c = 1.0, CHClI3, 80% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 17.1 min, major enantiomer tg = 11.2 min, 80% ee.

(1R,25)-2-hydroxycyclohexyl 4-(trifluoromethyl)benzenesulfonate (4e)

Reaction time: 14 h; colorless oil (53.6 mg, 82% yield); *H NMR (400 MHz, CDCls): § 8.08 (d, J = 8.2 Hz, 2H),
7.83 (d, J=8.4 Hz, 2H), 4.78-4.75 (m, 1H), 3.88-3.86 (m, 1H), 2.01-1.93 (m, 1H), 1.81-1.71 (m, 1H), 1.68-1.52 (m,
4H), 1.38-1.30 (m, 2H); *3C NMR (100 MHz, CDCls): § 140.8, 135.3 (d, J = 33.5 Hz), 128.2, 126.4 (d, J = 3.8 Hz),
123.0 (d, J =274.0 Hz), 84.3, 69.0, 30.2, 27.9, 21.5, 20.8; IR (neat) 3424, 2941, 2870, 1360, 1333, 1170, 1120, 930,
898, 768 cmt; HRMS (ESI+) calcd for C13H1504F3NaS [M + Na]* 347.0535: found 347.0526; [a]p?? = +1.8 (c = 1.0,
CHCl3, 78% ee).
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Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 10.1 min, major enantiomer tg = 7.6 min, 78% ee.

(1R,25)-2-hydroxycyclohexyl 3-bromobenzenesulfonate (4f)
(6]

2P
O/S\©/Br

(L.

Reaction time: 13 h; colorless oil (52.9 mg, 77% yield); *H NMR (400 MHz, CDCls): & 8.09 (t, J = 1.8 Hz, 1H),
7.89-7.86 (m, 1H), 7.80-7.77 (m, 1H), 7.44 (t, J = 7.9 Hz, 1H), 4.73-4.69 (m, 1H), 3.87-3.85 (m, 1H), 1.98-1.92 (m,
1H), 1.79-1.72 (m, 1H), 1.70-1.51 (m, 5H), 1.39-1.30 (m, 2H); *C NMR (100 MHz, CDCls): 5 138.9, 136.8, 130.7,
130.5,126.2,123.1, 83.9,69.1, 30.1, 27.9, 21.5, 20.8,; IR (neat) 3550, 2940, 2860, 1355, 1178, 927, 900 cm™!; HRMS
(ESI+) calcd for C12H1004BrS [M + NH4]* 354.0198: found 354.0187; [a]p?3=—9.0 (c = 0.5, CHCls3, 73% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 27.6 min, major enantiomer tg = 24.7 min, 73% ee.

(1R,25)-2-hydroxycyclohexyl 3-fluorobenzenesulfonate (4g)

Reaction time: 13 h; colorless oil (52.4 mg, 95% yield); *H NMR (400 MHz, CDCls): § 7.75 (d, J = 7.9 Hz, 1H),
7.65 (td, J=7.9, 2.3 Hz, 1H), 7.67-7.64 (m, 1H), 7.37 (dt, J = 3.4, 8.3 Hz, 1H), 4.76-4.69 (m, 1H), 3.87-3.85 (m, 1H),
2.10-1.91 (m, 2H), 1.81-1.72 (m, 1H), 1.70-1.50 (m, 4H), 1.37-1.24 (m, 2H); 3C NMR (100 MHz, CDCls): 5 162.2
(d, J = 253.9 Hz), 139.0, 131.1, 123.4, 121.0 (d, J = 21.1 Hz), 115.0 (d, J = 24.9 Hz), 84.0, 68.9, 30.1, 27.8, 21.5,
20.7; IR (neat) 3588, 3020, 2940, 1365, 1220, 1173, 921, 755 cm™*; HRMS (ESI+) calcd for C12H1904NFS [M +
NH]* 292.1013: found 292.1013; [a]p?® = +1.3 (c = 1.0, CHCl3, 82% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 19.9 min, major enantiomer tg = 15.6 min, 82% ee.

(1R,25)-2-hydroxycyclohexyl 2-methylbenzenesulfonate (4h)

o\\S//o Me
od >
OH

Reaction time: 14 h; colorless oil (54.1 mg, 95% yield); *H NMR (400 MHz, CDCls): § 8.01 (d, J = 8.4 Hz, 1H),
7.53 (t, J = 7.5 Hz, 1H), 7.37-7.30 (m, 2H), 4.65-4.61 (m, 1H), 3.89 (br, 1H), 2.69 (s, 3H), 2.00 (d, J = 4.8 Hz, 1H),
1.94-1.86 (m, 1H), 1.81-1.74 (m, 1H), 1.67-1.46 (m, 4H), 1.36-1.26 (m, 2H); *C NMR (100 MHz, CDCls): § 138.2,
135.3, 133.7, 132.5, 129.5, 126.1, 83.1, 68.9, 30.2, 27.5, 27.8, 20.6, 20.2; IR (neat) 3533, 2946, 2870, 1452, 1337,
1180, 925, 892 cm; HRMS (ESI+) calcd for C16H1sN3NaO, [M + Na]* 308.1369: found 308.1362; [a]p** = +7.6 (C
= 1.0, CHCIs, 84% ee).
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Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 0.5

mL/min, 254 nm); minor enantiomer tg = 22.0 min, major enantiomer tg = 20.2 min, 84% ee.

(1R,25)-2-hydroxycyclohexyl 3-bromo-4-methylbenzenesulfonate (4i)
O 0

O,\\S//\©:Br

qOH Me

eaction time: 13 h; colorless oil (56.2 mg, 80% yield); *H NMR (400 MHz, CDCls): § 7.79 (d, J = 2.0 Hz, 1H), 7.72
(d, J = 8.4 Hz, 1H) 7.60 (dd, J = 2.3, 8.4 Hz, 1H), 4.7-4.65 (m, 1H), 3.86-3.84 (m, 1H), 2.49 (s, 3H), 2.05-1.90 (m,
2H), 1.81-1.72 (m, 1H), 1.68-1.50(m, 4H), 1.36-1.25 (m, 2H) ; 3C NMR (100 MHz, CDCls): § 139.7, 136.1, 133.3,
131.3, 129.4, 126.2, 83.7, 68.9, 30.2, 27.8, 23.0, 21.6, 20.7; IR (neat) 3463, 2941, 2865, 1354, 1174, 925, 898, 757
cmt; HRMS (ESI+) caled for C13H17BrOsNaS [M + Na]* 372.9903: found 372.9895; [a]p??>= +2.6 (c = 1.0, CHCls,
80% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 15.8 min, major enantiomer tg = 12.9 min, 80% ee.

(1R,25)-2-hydroxycyclohexyl 3,4-dichlorobenzenesulfonate (4j)
o

2P
O/S\©:CI

Reaction time: 13 h; colorless oil (55.7 mg, 84% yield); *H NMR (400 MHz, CDCls): § 8.03 (d, J = 2.3 Hz, 1H),

7.77 (dd, J = 8.4, 2.3 Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 4.75-4.68 (m, 1H), 3.88-3.85 (m, 1H), 2.05-1.95 (m, 2H),

1.81-1.52 (m, 5H), 1.39-1.24 (m, 1H) ; *C NMR (100 MHz, CDCls): § 136.7, 136.9, 133.8, 131.3, 129.6, 126.6,

84.3, 69.0, 30.3, 27.9, 21.5, 20.8; IR (neat) 3430, 2935, 2859, 1365, 1174, 925 cm’; HRMS (ESI+) calcd for

C12H1404CI2NaS [M + Na]* 346.9882: found 346.9874; [a]p?? = +0.4 (c = 1.0, CHCls, 77% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 14.3 min, major enantiomer tg = 12.1 min, 77% ee.

(1R,25)-2-hydroxycyclohexyl naphthalene-2-sulfonate (4k)

o O

\ /7

L

Reaction time: 14 h; white solids (52.5 mg, 85% yield); *H NMR (400 MHz, CDCls): § 8.52 (d, J = 1.6 Hz, 1H),
8.00 (dd, J=8.4, 2.7 Hz, 2H), 7.94 (d, J = 8.2 Hz, 1H), 7.89 (dd, J = 8.6, 1.8 Hz, 1H), 7.71-7.63 (m, 2H), 4.72-4.67
(m, 1H), 3.89-3.84 (m, 1H). 1.98-1.90 (m, 1H), 1.87 (br, 1H), 1.79-1.72 (m, 1H), 1.68-1.48 (m, 4H), 1.34-1.25 (m,
2H); 3C NMR (100 MHz, CDCls): § 135.2, 133.8, 131.9, 129.7, 129.4, 128.0, 127.8, 83.5, 69.0, 30.2, 27.8, 21.7,
20,7; IR (neat) 3523, 2940, 2865, 1350, 1173, 664 cmt; HRMS (ESI+) calcd for C16H2204NS [M + NH4]* 324.0264:
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found 324.1260; [a]p?®=+0.4 (c = 1.0, CHCls, 84% ee).
Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 28.4 min, major enantiomer tg = 19.3 min, 84% ee.

(1R,25)-2-hydroxycyclohexyl naphthalene-1-sulfonate (41)

¥ ‘
od ®
OH

Reaction time: 13 h; white solids (54.6 mg, 89% yield); *H NMR (400 MHz, CDCls): & 8.64 (dd, J = 8.6, 0.9 Hz,
1H), 8.31 (dd, J =7.4, 1.4 Hz, 1H), 7.97 (d, J = 8.3 Hz, 1H), 7.73 (dt, J = 7.9, 1.4 Hz, 1H), 7.64 (dt, J = 7.5, 1.1 Hz,
1H), 7.58 (t, J = 7.9 Hz, 1H), 4.65-4.61 (m, 1H), 3.73-3.71 (m, 1H), 1.93-1.79 (m, 2H), 1.74-1.49 (m, 4H), 1.45-1.37
(m, 1H), 1.30-1.17 (m, 2H); 3C NMR (100 MHz, CDCls): § 135.3, 134.1, 132.2, 130.0, 129.0, 128.7, 128.3, 127.2,
124.6, 124.1, 83.8, 69.0, 30.2, 27.7, 21.6, 20.8; IR (neat) 3397, 2935, 1343, 1170, 757 cm™*; HRMS (ESI+) calcd for
C16H1804NaS [M + Na]* 329.0818: found 329.0813; [a]p?? = +10.0 (c = 1.0, CHCls, 76% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 27.7 min, major enantiomer tr = 24.9 min, 76% ee.

(1R,6S5)-6-hydroxycyclohex-3-en-1-yl benzenesulfonate (4m)

Reaction time: 14 h; colorless oil (27.7 mg, 92% yield); *H NMR (400 MHz, CDCls): § 7.82 (d, J = 8.4 Hz, 2H),
7.36 (d, J = 8.4 Hz, 2H), 5.60-5.51 (m, 1H), 5.51-5.46 (m, 1H), 4.78-4.75 (m, 1H), 4.05-4.03 (m, 1H), 2.46 (s, 3H),
2.44-2.64 (m, 1H), 2.30-2.22 (m, 2H), 2.09 (d, J = 5.7 Hz, 1H); 3C NMR (100 MHz, CDCls): § 144.9, 133.9, 129.9,
127.7, 123.9, 122.4, 80.6, 67.1, 31.5, 28.5, 21.7; IR (neat) 3517, 3038, 2919, 1604, 1354, 1180, 914, 881, 745, 669
cmt; HRMS (ESI+) calcd for C13H1604NaS [M + Na]* 291.0662: found 291.0656; [a]p?? = +7.8 (¢ = 1.0, CHCls,
76% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 254 nm); minor enantiomer tg = 18.0 min, major enantiomer tg = 20.4 min, 76% ee.
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6. Gram scale synthesis of 4a.

1a (352 mg, 10 mol %

B

)
NMI (5 mol %) N
OH OT: HO
Na,CO3 (2 equiv) S ' :3 )
+  TsCl ' SN | X
o MeCN, rt, 21 h oH ! @J N
2a (1.0 g, 8.6 mmol) 3a without chromatography 4a (2.17 g, 8.0 mmol) .
(1 equiv) (2 equiv) 93% yield, 82% ee 1a

Diol 2a (1.0 g, 8.6 mmol, 1 eq), sodium carbonate (17.2 mmol, 2 eq), catalyst 1a (352 mg, 0.86 mmol, 10 mol %),
and sulfonyl chloride 3a (17.2 mmol, 2 eq) were added to a round-bottom flask containing a stir bar, under Ar
atmosphere. To the flask, acetonitrile (43 ml) and NMI (0.43 mmol, 5 mol %) were added. After stirring for 21 h at
room temperature, water (30 ml) and ethyl acetate (30 ml) were added. After stirring for 10 min, separated organic
layer was washed with 10% HCI aq (30ml X 2), saturated NaHCOz aq (30ml X 2), water (30ml X 2) and brine (30 ml),
and then dried over Na;SO4. Removal of the solvent under reduced pressure afforded product 4a (2.17 g, 93% yield,
82 % ee). The enantiomeric excesses of the products were determined by chiral stationary phase HPLC on Daicel

Chiralcel OJ-H column.

7. General procedure for enantioselective sequential dual protection of cis-1,2-diols

1a 10 mol %
NMI 5 mol %
TsCl 2 eq electrophile 3 eq
C(OH Na,CO3 2 eq pyridine 5 eq CKOTS
OH MeCN, rt, time  CHCIj3, rt or 50 °C, time OR
2a 5

Diol 2 (0.1 mmol, 1 eq), sodium carbonate (0.2 mmol, 2 eq), catalyst 1a (0.01 mmol, 10 mol %) and sulfonyl chloride
3 (0.2 mmol, 2 eq) were added to a round-bottom flask containing a stir bar under Ar. To the flask, 10 mM solution
of I-methylimidazole (NMI) in acetonitrile (0.5 ml, 0.005 mmol, 5 mol %) was added. After being stirred for
appropriate time at room temperature, solvent was removed under reduced pressure. To the residue, Choloroform
(0.1 ml) and pyridine (0.5 mmol, 5 eq) were added. The mixture was cooled to 0 °C, and additional electrophile (0.3
mmol, 3 eq) was slowly added. After being stirred for appropriate time at roon temperature or 50 °C, water was added
to the reaction flask, and separated aqueous layer was extracted with ethyl acetate 3 times. The combined organic
layers were washed with water and brine, and then dried over Na;SO4. After removal of the solvent under reduced
pressure, the residue was purified by silica-gel column chromatography to afford sequentially protected product 5.
The enantiomeric excesses of the products were determined by chiral stationary phase HPLC using Chiralpak AD-3

column.
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8. Analytical data for products of enantioselective sequential dual protection of cis-1,2-diols

(18,2R)-2-(tosyloxy)cyclohexyl benzoate (5a)

OTs
C£OBz
Reaction time: 15 h for tosylation, 8 h for acylation (at room temperature); white solids (30.0 mg, 80% yield); *H
NMR (400 MHz, CDCl3): 6 7.89 (d, J = 7.3 Hz, 1H), 7.71 (d, J = 7.3 Hz, 1H), 7.56 (t, J = 7.5 Hz, 1H), 7.41 (t, J =
7.7 Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 4.97 (id, J = 9.7, 3.0 Hz, 1H), 4.87-4.85 (m, 1H), 2.26 (s, J = 3H), 2.14-2.09
(m, 1H), 2.03-1.95 (m, 1H), 1.77-1.69 (m, 4H), 1.53-1.36 (m, 2H); 3C NMR (100 MHz, CDCls): & 165.4, 144.3,
133.9, 132.9, 129.8, 129.6, 128.1, 127.5, 79.1, 71.8, 29.2, 26.7, 22.3, 21.5, 20.2; IR (neat) 2935, 2870, 2359, 2337,
1718, 1360, 173, 1174, 1110, 898 cm'; HRMS (ESI+) caled for C20H220sSNa [M + Na]* 397.1080: found 390.1078;
[a]o?? = +5.4 (c = 1.0, CHCl3, 80% ee).
Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 99:1, 1.0

mL/min, 254 nm); minor enantiomer tg = 46.2 min, major enantiomer tg = 65.7 min, 80% ee.

(1S,2R)-2-(tosyloxy)cyclohexyl acetate (5b)

OTs
C£OAc
Reaction time: 19 h for tosylation, 17 h for acylation (at room temperature); white solids (25.9 mg, 79% yield); *H
NMR (400 MHz, CDCl3): 6 7.80 (d, J = 8.2 Hz, 2 H), 7.34 (d, J = 8.2 Hz, 2 H), 4.75-4.71 (m, 2 H), 2.44 (s, 3H),
1.90 (s, 3H), 1.93-1.79 (m, 2H), 1.73-1.52 (m, 4H), 1.44-1.25 (m, 2H); 3C NMR (100 MHz, CDCls): § 170.3, 144.5,
134.3, 129.7, 127.8, 78.9, 71.2, 29.1, 26.5, 22.3, 21.6, 20.9, 20.1; IR (neat) 2952, 2865, 1739, 1360, 1240, 1180,
1028, 935, 898, 751 cm™'; HRMS (ESI+) caled for CisH24OsNS [M + NH4]* 330.1370: found 330.1366; [a]p?? = —
24.3 (c = 1.0, CHCl3, 79% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 99:1, 1.0

mL/min, 254 nm); minor enantiomer tg = 39.6 min, major enantiomer tg = 63.4 min, 79% ee.

(1R,25)-2-((triethylsilyl)oxy)cyclohexyl 4-methylbenzenesulfonate (5c)
OTs

C(OTES

Reaction time: 15 h for tosylation, 4 h for silylation (at 50 °C); white solids (34.4 mg, 84% yield); *H NMR (400
MHz, CDCl3): 6 7.80 (d, J = 8.4 Hz, 2 H), 7.31 (d, J = 8.6 Hz, 2 H), 4.47-4.43 (m, 1H), 3.89-3.87 (m, 1H), 2.44 (s,
3H), 2.05-1.96 (m, 1H), 1.74-1.59 (m, 3H), 1.51-1.39 (m, 2H), 1.32-1.21 (m, 2H), 0.90 (t, J = 7.9 Hz, 9H), 0.52 (q,
J=8.2 Hz, 6H); 1*C NMR (100 MHz, CDCls): 6 144.2, 1340.8, 129.5, 127.7, 83.1, 69.4, 31.9, 27.5, 22.6, 21.6, 20.2,
6.8, 4.8; IR (neat) 2951, 2875, 1360, 1170, 903, 729 cm’'; HRMS (ESI+) caled for Ci19H3204SSiNa [M + Na]*
407.1683: found 407.1682; [a]p? = +13.2 (c = 1.0, CHCls, 81% ee).

Enantiomeric excess was determined after deprotection of silyl moiety (see section 8 for details) by HPLC with a

Chiralcel OJ-H column (hexane:2-propanol = 90:1, 1.0 mL/min, 254 nm); minor enantiomer tg = 13.5 min, major
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enantiomer tg = 12.1 min 81% ee.

(1R,25)-2-((tert-butyldimethylsilyl)oxy)cyclohexyl 4-methylbenzenesulfonate (5d)

OTs
CEOTBS
Reaction time: 16 h for tosylation, 26 h for silylation (at 50 °C); white solids (27.1 mg, 76% yield); 'H NMR (400
MHz, CDCl3): 6 7.77 (d, J = 8.2 Hz, 2 H), 7.29 (d, J = 8.2 Hz, 2 H), 4.40-4.37 (m, 1H), 3.94-3.93 (m, 1H), 2.42 (s,
3H), 1.96-1.87 (m, 1H), 1.68-1.37 (m, 4H), 1.27-1.18(m, 1H), 1.27-1.18 (m, 2H), 0.84 (s, 9H), 0.0 (s); 3C NMR
(100 MHz, CDCl3): & 144.2, 134.8, 129.6, 127.6, 83.1, 69.2, 32.2, 26.9, 25.7, 23.3, 21.6, 19.4, 18.1, -4.9, -5.0; IR
(neat) 2941, 2886, 2853, 1370, 1174, 941, 914, 729 cm'; HRMS (ESI+) calcd for Ci19H3204SSiNa [M + Na]*
407.1683: found 407.1681; [a]p?* = +22.1 (c = 1.0, CHCls, 81% ee).
Enantiomeric excess was determined after deprotection of silyl moiety (see section 8 for details) by HPLC with a

Chiralcel OJ-H column (hexane:2-propanol = 90:1, 1.0 mL/min, 254 nm); minor enantiomer tg = 13.5 min, major

enantiomer tg = 12.1 min 81% ee.

(1R,2S5)-2-((tert-butyldiphenylsilyl)oxy)cyclohexyl 4-methylbenzenesulfonate (5e)

L
OTBDPS

Reaction time: 16 h for tosylation, 50 h for silylation (at 50 °C); white solids (36.6 mg, 74% yield); 'H NMR (500
MHz, CDCl3): $ 7.70-7.61 (m, 4H), 7.60-7.55 (m, 2H), 7.45-7.29 (m, 6H), 7.20 (d, J = 8.0 Hz, 2H), 4.44 (d, J=7.7
Hz, 1H), 3.81 (d, J = 2.9 Hz, 1H), 2.40 (s, 3H), 2.19-2.05 (m, 1H), 1.79-1.45 (m, 4H), 1.36-1.11 (m, 3H), 1.04 (s,
9H); 1*C NMR (100 MHz, CDCls): 6 140.0, 136.1, 135.8, 134.7, 134.2, 133.4, 139.5, 127.6, 127.5, 82.8, 70.6, 31.1,
27.9, 26.9, 22.4, 21.6, 20.4, 19.3; IR (neat) 2941, 2853, 1354, 1180, 757 cm'; HRMS (ESI+) caled for
C29H3604SSiNa [M+ Na]* 531.1996: found 531.1993; [a]p?? = +2.6 (c = 1.0, CHCl3, 81% ee).

Enantiomeric excess was determined by HPLC with a Chiralpak AD-3 column (hexane:2-propanol = 99:1, 1.0

mL/min, 254 nm); minor enantiomer tg = 39.6 min, major enantiomer tg = 74.6 min, 81% ee.
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9. Determination of ee of dual protection products

C(OTS TBAF 2 eq O:OTS
R ————
OR THF, rt, time OH

5 4a
entry 5 R time (h) yield (%) ee (%)
1 5c TES 2 85 81
2 5d TBS 4 84 81

Dual protection product 5 (1 eq), and THF (0.2 M) were added to a round-bottom flask containing a stir bar under
Ar. To the flask, tetrabutylammonium fluoride solution (1 mol/L, 2 eq) was added at 0 °C. After being stirred for
appropriate time at room temperature, water was added to the reaction mixture, and then the aqueous layer was
extracted with ethyl acetate 3 times. The combined organic layers were washed with water and brine, and then dried
over Na,SO,. After removal of the solvent under reduced pressure, the resulting residue was purified by silica-gel
column chromatography (hexane/ethyl acetate = 2/1) to afford product 4a. The enantiomeric excesses of the products

were determined by chiral stationary phase HPLC using Daicel Chiralcel OJ-H column.

10. Transformation of the products

10-1. Azidation of 5f
NaN3 (2 equiv)

CEOTS 15-crown-5 (1 equiv) O:N3
OTBDPS DMF OTBDPS

90 °C, 8 h
5e 6
81% ee 71% yield, 81% ee
5e (0.038 mmol, 1 eq), 15-crown-5 (0.038 mmol, 1 eq) and DMF (0.1 ml) were added to a round-bottom flask

containing a stir bar. To this flask, sodium azide (0.076 mmol, 2 eq) was added. After being stirred for 8 h at 90°C,

the mixture was cooled to rt. Water was added to the reaction mixture, and separated aqueous layer was extracted
with ethyl acetate in 3 times. The combined organic layers were washed with water and brine, and dried over Na;SO..
After removal of the solvent under reduced pressure, the residue was purified by silica-gel column chromatography
(hexane/ chloroform = 5/1) to afford product 6 as colorless oil (10.1 mg, 71% yield). *H NMR (400 MHz, CDCls): §
7.79-7.63 (m, 4H), 7.47-7.33 (m, 6H), 3.61-3.45 (m, 1H), 3.37-3.19 (m, 1H), 2.10-1.91 (m, 1H), 1.71-1.46 (m, 4H),
1.39-1.19 (m, 3H), 1.08 (s, 9H); 1*C NMR (100 MHz, CDCls): § 165.7, 133.1, 129.8, 129.7, 128.4, 124.0, 123.5,
72.6, 59.6, 30.3, 30.1; IR (neat) 3077, 3060, 2935, 2865, 2098, 1267, 1104, 702 cm'; HRMS (ESI+) calcd for
Ci3H13N3NaO; [M + Na]* 402.1972: found 402.1968; [a]p?? = +0.9 (c = 0.5, CHCls, 81% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column (hexane, 0.5 mL/min, 220 nm); major

enantiomer tr = 11.1 min, minor enantiomer tr = 10.4 min, 81% ee.
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10-2. Dihydroxylation of (1R,6S5)-6-hydroxycyclohex-3-en-1-yl benzenesulfonate 4m
oTs ,\10“734((11_ smeoc;:f:/)) HO,, OTs
C(OH H,O/acetone i HO‘\\C(OH
am rt, 19 h 7
76% ee 89% yield, dr = 5:1, 76% ee
4m (0.11 mmol, 1eq), 4-Methylmorpholine N-Oxide (50% in water, 0.17 mmol, 1.5 eq) and water/acetone (1/3, 0.60

ml) were added to a round-bottom flask containing a stir bar. To this flask, osmium tetroxide (4% in water, 0.011mmol,

1 mol %) was added. After being stirred for 19 h, the reaction mixture was directly purified by silica-gel column
chromatography (ethyl acetate as eluent) to afford product 6 as white solid (30.6 mg, 89% yield). The diastereomeric
ratio of the products was determined by *H NMR spectroscopy. Diastereomers were separated by further silica-gel
column chromatography (chloroform/methanol = 20/1). Spectra of major diastereomer; *H NMR (400 MHz, CDCls):
57.81(d, J=8.4Hz, 2H), 7.36 (d, J = 8.4 Hz, 2H), 4.91-4.76 (m, 1H), 4.30-3.89 (m, 3H), 2.46 (s, 3H), 2.15-2.00
(m, 1H), 2.00-1.69 (m, 3H); 1*C NMR (100 MHz, CDCls): 5 145.1, 133.4, 130.0, 127.7, 80.1, 68.1, 66.8, 33.1, 30.9,
21.6; IR (neat) 3403, 2359, 2337, 1349, 1174, 898 cm*; HRMS (ESI+) calcd for C13H1sNaOgS [M + Na]* 325.0716:
found 325.0715; [@]p?? = +16.4 (c = 0.25, CHCl3).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 90:10, 1.0

mL/min, 220 nm) ; major enantiomer tr = 37.3 min, minor enantiomer tr = 43.2 min, 76% ee.
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11. Determination of relative stereochemistry of 7

TBSCI 6 eq
HOJC{OTS imidazole 7 eq TBSO:O:OTS Mg 10 eq TBSO]C(OH
HO OH DMF ,23h  1Bso otgs MeOH, reflux, 13h  1pgg OTBS
57% 44%
7 S1 s2
Ac,0 4.2 eq Ac,0 2 eq
Cu(OTf), 10 mol% Cu(OTf), 5 mol% AcO,,, O:OAC
DCM, rt, 44 h DCM, rt, 18 h ACO" OAc
46%

S3

7 (0.16 mmol, 1 eq), imidazole (1.28 mmol, 8 eq) and DMF (0.5 ml) were added to a round-bottom flask containing
astir bar under Ar. To this flask, TBSCI (0.96 mmol, 6 eq) was added. After being stirred for 24 h at room temperature,
water was added to the reaction flask, and separated aqueous layer was extracted with dichloromethane 4 times. The
combined organic layers were dried over Na SOa. After removal of the solvent under reduced pressure, the residue
was purified by silica-gel column chromatography (hexane/ethyl acetate = 3/1) to afford product S1. (57% yield).
S1 (0.084 mmol, 1 eq), magnesium (0.84 mmol, 10 eq) and methanol (1.4 ml) were added to a round-bottom flask
containing a stir bar under Ar. After being stirred for 3 h at room temperature, the resulting suspension was heated to
reflux for 13 h. The resulting reaction mixture was purified by silica-gel column chromatography (hexane/ethyl
acetate = 20/1 to hexane/chloroform = 5/1) to afford product S2. (57% yield).

S2 (0.0367 mmol, 1 eq), Cu(OTf)2 (0.004 mmol, 10 mol %) and dichloromethane (0.2 ml) were added to a round-
bottom flask containing a stir bar under Ar. To this flask, acetic anhydride (0.15 mmol, 4.2 eq) was added. After being
stirred for 44 h at room temperature, water was added to the reaction flask, and separated aqueous layer was extracted
with dichloromethane. The combined organic layers were washed with saturated NaHCOsaq and dried over Na;SOa.
the residue contained some partially acetylated compounds. This mixture was further stirred with Cu(OTf), (0.002
mmol, 5 mol %) , dichloromethane (0.5 ml) and acetic anhydride (0.073 mmol, 2 eq) for 18 h. Water was added to
the reaction flask, and separated aqueous layer was extracted with dichloromethane. The combined organic layers
were washed with saturated NaHCOsaq and dried over Na,SO4. The residue was purified by silica-gel column
chromatography (hexane/ethyl acetate = 20/1 to 5/1 to 1/1) to afford product S3. (46% vyield). *H NMR (400 MHz,
CDCls): § 5.30 (s, 4H), 2.06 (s, 16H); 3C NMR (100 MHz, CDCls): § 170.2, 67.8, 29.1, 21.0. *H and 3C NMR were
identical to those reported in the literature.
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12. Kinetic resolution of 3-methylcyclohexane-1,2-diol 8

1a (20 mol %)
e NMI (5 mol %)
TsCl (3 equiv)

OH  Na,CO; (3 equiv) OTs WOH
() . +

oH  MeCN.tt 15h oH O
8 9 10

(1 equiv) 65% yield, 35% ee 30% yield, 64% ee
(relative configuration) (relative configuration)

e Me

n
n

Diol 8 (0.1 mmol, 1 eq), sodium carbonate (0.3 mmol, 1 eq), catalyst 1a (0.02 mmol, 20 mol%), and sulfonyl chloride
3 (0.3 mmol, 3 eq) were added to a round-bottom flask containing a stir bar, under Ar atmosphere. To the flask, 10
mM solution of 1-methylimidazole (NMI) in acetonitrile (0.5 ml, 0.005 mmol, 5 mol%) was added. After stirring for
15 h at room temperature, solvent was removed under reduced pressure, and them the resulting residue was purified
by silica-gel column chromatography (hexane/ethyl acetate = 3:1 to 1:1) to afford mixture of 9 and 10. Regioisomers
were separated by preparative TLC on silica gel (hexane/ether = 1:1). The enantiomeric excesses of the products

were determined by chiral stationary phase HPLC on Chiralcel OJ-H column.

(1R,25,65)-2-hydroxy-6-methylcyclohexyl 4-methylbenzenesulfonate (9)

O)‘s”\©

C[OH Me

Colorless oil (18.4 mg, 65% yield); 'H NMR (400 MHz, CDCls): § 7.82 (dd, J = 6.5, 1.8 Hz, 2H), 7.35 (d, J = 8.1
Hz, 2H), 4.20 (dd, J = 10.3, 2.7 Hz, 1H), 4.12 (d, J = 2.5 Hz, 1H), 2.46 (s, 3H), 2.12-1.96 (m, 2H), 1.97-1.82 (m, 1H),
1.78-1.67 (m, 1H), 1.67-1.60 (m, 1H), 1.53-1.33 (m, 2H), 1.13-0.90 (m, 1H), 0.76 (d, J = 6.5 Hz, 3H); *C NMR
(100 MHz, CDCl3): 6 144.9, 134.0, 129.8, 127.7, 89.6, 68.0, 32.8, 31.0, 30.9, 21.7, 18.6, 18.0; IR (neat) 3537, 2935,
1712, 1457, 1354, 1278, 1180, 914 cm; HRMS (ESI+) calcd for C14H2004NaS [M + Na]* 307.0975: found
307.0972; [a]p® = +13.5 (c = 0.5, CHCl3, 35% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 95:5, 1.0

mL/min, 254 nm); minor enantiomer tg = 17.9 min, major enantiomer tg = 14.1 min, 35% ee.

(18,2R,6R)-2-methyl-6-tosylcyclohexan-1-ol (10)

72N

oo

Colorless oil (8.6 mg, 30% yield); 'H NMR (400 MHz, CDCls): 8 7.83 (d, J = 8.1 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H),
4.83 (s, 1H), 3.27-3.04 (m, 1H), 2.45 (s, 3H), 2.08-1.90 (m, 1H), 1.89-1.31 (m, 6H), 1.10-0.90 (m, 4H); 3C NMR
(100 MHz, CDCl3): 6 144.8, 134.0, 129.9, 127.7, 82.6, 75.7, 34.3, 32.1, 29.9, 21.7, 19.2, 18.0; IR (neat) 3538, 2935,
1723, 1349, 11174, 903 cm'; HRMS (ESI+) calcd for C14H2004NaS [M + Na]* 307.0975: found 307.0972; [a]p?° =
-1.2 (c = 0.2, CHCIs, 71% ee).

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (hexane:2-propanol = 95:5, 1.0

mL/min, 254 nm); minor enantiomer tg = 22.0 min, major enantiomer tg = 24.1 min, 64% ee
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13. Regioselective sulfonylation of protected methyl a-D-galactopyranoside 11

1a (10 mol %)

OH OBn NMI (5 mol %) OH OBn
0 TsCl (2 equiv) 0
HO Na;CO3 (2 equiv)  TsO
BnO Ome MeCN, rt, 24 h BnO Ome
1 12
(1 equiv) 82% yield

Protected methyl a-D-galactopyranoside 11 (0.1 mmol, 1 eq), sodium carbonate (0.2 mmol, 2 eq), catalyst 1a (0.01
mmol, 10 mol%), and sulfonyl chloride 3 (0.2 mmol, 2 eq) were added to a round-bottom flask containing a stir bar,
under Ar atmosphere. To the flask, 10 mM solution of 1-methylimidazole (NMI) in acetonitrile (0.5 ml, 0.005 mmol,
5 mol%) was added. After stirring for the 24 h at room temperature, water was added to the reaction mixture, and
then, the aqueous layer was extracted with ethyl acetate 3 times. The combined organic layers were washed with
water and brine, and then dried over Na SO.. After removal of the solvent under reduced pressure, the resulting
residue was purified by silica-gel column chromatography (hexane/ethyl acetate = 5:1 to 1:1) to afford product 12
(43.1 mg, 82% vyield).

'H NMR (500 MHz, CDCls): § 7.82 (d, J = 8.3 Hz, 2H), 7.14-7.36 (m, 12H), 4.86 (dd, J = 10.0, 3.2 Hz, 1H), 4.60
(d, J = 3.7 Hz, 1H), 4.56 (s, 2H), 4.41 (d, J = 12.0 Hz, 1H), 4.35 (s, 1H), 4.32 (d, J = 12.0 Hz, 1H), 3.88-3.93 (m,
2H), 3.74-3.67 (m, 2H), 3.33 (s, 3H), 2.82-2.86 (m, 1H), 2.39 (s, 3H); 3C NMR (100 MHz, CDCls): & 144.8, 137.7,
137.5, 133.7, 129.7, 128.5, 128.3, 127.9, 127.87, 127.85, 127.7, 98.5, 80.7, 73.7, 73.2, 73.1, 69.9, 69.7, 67.8, 55.4,
21.7; IR (neat) 3489, 2924, 2870, 1454, 1145, 813, 669 cm™*; C2sH3,0sNaS [M + Na]* 551.1710: found 551.1702;
[a]o = +68.0 (c = 1.0, CHClIs).
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14. Mechanistic Studies

14-1. Determination of the structure of 1a as benzazaborole
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Chart-a (*H NMR spectrum of 1a in DMSO-ds)

The integral value of OH group bound to the boron atom (broad singlet at 8.78 ppm) is 1H. Moreover, the chemical
shift is close to that of previously reported benzazaborole compound.l? ESI-MS analysis also support the structure
of 1a as benzazaborole (HRMS calcd for CasH29BNsO [M + H]* 410.2404: found 410.2394). These observations
indicate that 1a is a benzazaborole derivative, and is not a boronic acid compound.

14-2. Formation of intermediate S4

B OH .
G0 L, e 00
N toluene, reflux _N
OH 14'n

1a 2a S4
1.05 eq 1eq (crude mixture)

1a (0.053 mmol, 1.05eq), cis-1,2-cyclohexanediol 2a (0.05 mmol, 1 eq) and toluene (0.5 ml) were added to a round-
bottom flask containing a stir bar. After being stirred for 14 h at 100°C, solvent was removed under reduced pressure.
Resulting crude mixture contained S4. Formation of the S4 was confirmed by "H-NMR (Chart-b).
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ESI-MS analysis of the catalyst-substrate mixture solution suggested formation of intermediate S4 when mixing la

mz

with 2a in acetonitrile. An ion peak at m/z = 508.3123 was attributed to S4.
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14-3. Sulfonylataion from intermediate S4

T /% NMI 5 mol %

| TsCl 2 eq
B N Na2C03 2eq O:OTS
MeCN r,7h OH
4a
72% yield, 81% ee
(crude mlxture)
To the crude mixture including S4 in a round-bottom flask containing a stir bar, sodium carbonate (0.1 mmol, 2 eq),
NMI (0.0025 mmol, 5 mol %) and tosyl chloride 3a (0.1 mmol, 2 eq) were added. To the flask, acetonitrile (0.5 ml)
was added. After being stirred for 7 h, water was added, and then the separated aqueous layer was extracted with
ethyl acetate 3 times. The combined organic layers were washed with water and brine, and then dried over Na;SOa.
After removal of the solvent under reduced pressure, the resulting residue was purified by silica-gel column

chromatography (hexane/ethyl acetate =2/1) to afford product 4a in 72% yield with 81% ee.

14-4. Reactions catalyzed by phenylboronic acid with external amine bases

phenylboronic acid (10 mol %)
amine base (10 mol %)
NMI (5 mol %)

OH Na,COj3 (2 equiv) OTs
+ TsClI
oH MeCN, rt, 14 h OH

2a 1.5eq 4a
entry amine base yield (%)
1 diethylamine trace
2 triethylamine 17%

Diol 2a (0.1 mmol, 1 eq), sodium carbonate (0.2 mmol, 2 eq), phenylboronic acid (0.01 mmol, 10 mol %) and tosyl
chloride 3a (0.2 mmol, 2 eq) were added to a round-bottom flask containing a stir bar under Ar. To the flask, 10 mM
solution of 1-methylimidazole (NMI) in acetonitrile (1.0 ml, 0.01 mmol, 5 mol %) and amine base (0.01 mmol, 10
mol %) were added. After being stirred for 14 h at room temperature, water was added to the reaction mixture, and
then the aqueous layer was extracted with ethyl acetate 3 times. The combined organic layers were washed with water
and brine, and then dried over Na;SOa. After removal of the solvent under reduced pressure, the resulting residue

was purified by silica-gel column chromatography (hexane/ethyl acetate = 2/1) to afford product 4.
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14-5. 1B NMR study

30.2 ppm (DMSO-dp)
29.7 ppm (CDCl3)

.
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Ref. 3

"
B

N
@AP(O)(OEQ)

28.5 ppm (DMSO-dg)

"B NMR of crude mixture

HRMS for C3,H39BN;0,
28.1 ppm (CDCls)

[M+H]*: 508.3135 (calcd.)
[M+H]*: 508.3123 (found)

%

N
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condensed compound A boronate ester

12.4 ppm (CDCly)

"B NMR of benzazaborole 1a was examined. Chemical shift of 1a was 30.2 ppm in DMSO-d; (or 29.7 ppm in CDCls),

and the value was similar to that of benzazaborole derivative reported by Miynarz et al. (28.5 ppm in DMSO-dj)."]

"B NMR study of crude mixture was also investigated. While clear 'H NMR chart was obtained in CDCl3, 'H NMR chart

in DMSO-ds became messy. In general, "B NMR of 2-aminomethyl phenyl bononate ester has a peak between 10 and 20

(for example, 12.4 ppm in CDCls).! Compared to this value, observed chemical shift of crude mixture in CDCl; was 28.1

ppm in !'B NMR. This result suggests that the intermediate exists as a not boronate ester but benzazaborole derivative.
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€Y ==== PROCESSING PARAMETERS ——--—
g* HO do_balance( 0, FALSE )
lB xp( 0.2[Hz], 0.0[s] )
-1 trapezoid( 0[%], O[%], 80[%], 100[%] )
34 \N/\Ph zerofill( 1)
E £2( 1, TRUE, TRUE )
& machinephase
b ‘ 2
°_°~~ ‘ 1b BUFICEH®: : 20170406_hsk317A-Me_Proton-1-1.3jdf
=4
o Filename = 20170406_hsk317A-Me_Proto
~7 & Author = delta
v fq [ ’8 Experiment = proton.jxp
= ‘ i b Sample_Id = hsk317A-Me
<*3 Solvent = METHANOL-D4
= ren Actual_Start_Time = 6-APR-2017 18:20:36
« I | Revision_Time = 13-DEC-2018 15:07:07
a4 J J f By J Comment. = single_pulse
= / Data_Format = 1D COMPLEX
gt Dim_Size = 26214
= Dim_Title = Proton
3 ] Dim_Units = (ppm]
Dimensions -X
gﬁ site = JNM-ECS400SSL
= Spectrometer = DELTAZ_NMR
S Field_Strength = 9.20197068([T] (390 [MHz])
g E X_Acq Duration = 4.456448(s]
@ X_Demain = 18
24 = 391.78655441 [Muz]
o X_offset = 5(ppm]
&3 X_Points = 32768
- X_Prescans =1
S X_Resolution = 0.22439396[8z]
G X_Sweep = 7.35294118[kHz]
< X_Sweep_Clipped = 5.88235294 [kHz]
o = Proton
PR = 391.78655441 [MHz]
2 - | = S[ppm]
ER=E = Proton
= l = 391.78655441 [MHz]
H o ) M Tan
s B T R T I T T B A e R R RS s : :‘M-“
7.0 6.0 5.0 4.0 3.0 2.0 1.0 A, Foin e
I
/l‘n&t\\\;%\ ‘} l‘, Relaxation_Delay = 5[s]
CxANMTOEDO = O ) aem own=—» Riovegels =734
60— O\ % OB B~ D - WO OO Temp_Get = 18.4(dC]
FIGIREEEECE 3 FE G883 ] e SoTwiah - 155108
L e A A e o S S S - ien enenenen = 2 Time = 4.456448(s]
X : parts per Million : Proton *Angle - 45189}
JEOL
S
~--- PROCESSING PARAMETERS —---
dc_balance( 0, FALSE )
soxp( 2.0[Hz], 0.0[s]
o 1 HO trapezoid( O[%], O[%], 80[%], 100[%#] )
S | zerofill( 1 )
f££e( 1, TRUE, TRUE )
B ~ N P Ph machinephase
ppm
] EUFICEH%: : 20181112 hsk317carb_Carbon-1-1.3jdf
"
ad
1 b Filename = 20181112_hsk317carb_Carbo
Author = delta
Experiment = carbon. jxp
Sample_Id = hsk317carb
| Solvent = CHLOROFORM-D
> Actual_Start_Time = 12-NOV-2018 13:22:37
Revision_Time = 22-NOV-2018 13:55:04
Comment: = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
«] Dim_Title = Carbonl3
S Dim Units = [ppm]
Dimensions -X
Site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
A Field_Strength = 9.20197068([T] (390([MHz])
S X_Acq_Duration = 1.06430464(s]
X_Domain -
X_Freq = 98.51479726 (MHZ)
X_Offset = 100(ppm]
X_Points = 32768
X_Prescans =4
ot X_Resolution = 0.93958061 (8z]
s X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 [kHz]
Irr_Domain = Proton
P Irx_Freq = 391.78655441 [MHz]
2 Irr_Offset = 5(ppm]
g Clipped = FALSE
= | Scans =151
2 < oy Total_Scans = 151
< T T T T T T T T T T T T T 1 1 1. 2
150.0 1400 1300 1200 1100  100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 :c::‘:_‘;“m el 5;"
J ) Temp_Get = 20.4[dC)
/ % \ T NS X_30_Width = 10.51[us)
g = X_Acq_Time = 1.06430464(s]
® SR O «“ o) 0 -
£3IF2EARES S8IERZERRT X Angle = 30[deg]
R e s DR Emxcrastng X atn - 4(an)
SEZRA3853 FH23222%%2% X pulse = 3.50333333us)
X : paris per Million T Carbon13 Irr_Atn_Dec = 20.416[dB]
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abundance

i 7 JEOL o

]
= r
HO N (= ———— PROCESSING PARAMETERS ———-
1 [ o do_palance( 0, FALSE )
B | sexp( 0.2(Hz], 0.0(s) )
54 N trapezoid( 0[%], O[%], 80[%], 100(%] )
23 \
=] \N\ AN I‘ zerofill( 1)
££6( 1, TRUE, TRUE )
machinephas
= N (S PP
~ 3
< " - LUFICHI%: : 20181025_hsk482181025_Proton-1-1. jd|
|
| (n
[ Filenama = 20181025_hsk482181025_Pro
Author = delta
Experiment = proton. jxp
Sample_Id = hsk482181025
Solvent = METHANOL-DA
Actual_Start_Time = 25-0CT-2018 14:47:26
Revision_Time = 25-0CT-2018 20:13:49
€ = single_pulse
Data_Format = 1D comPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = ppm]
Dimensions =x
site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
Field Strength = 9.20197068(T] (390(MHz])
X_Acq Duration = 4.456448(s]
X_Domain =
req = 391.78655441 [MRz]
X_Offset = 5[ppm]
X_Points = 32768
X_Prescans =1
X_Resolution = 0.22439396(Hz]
X_Sweep = 7.35294118 [kHz)
X_Sweop_Clipped = 5.88235294 [kHz]
Irr_Domain = Proten
Irr_Freq = 391.78655441 [Maz]
Irr_Offset = S(ppm]
Tri_pomain = Proton
Tri_Froq = 391,78655441 [MHz)
Tri_offset = 5(ppm)
- - Clipped = FALSE
T T T T T T T T ntd T
9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0 i Tk
|oniy Ul J Ul N 1w I |
A /\ i / \ k\ / \ ///& /k\ | | Relaxation Delay = 5[s]
o) éo ISS85% -S%3% 95T BTN SE AIILE S=-S8S2 o § Raavz_gdetn 30
% = X OEXCFTA —SCF EAN—0 XSV F +S o D R S Temp_Get = 21.5(dc]
S 2OV I il v0gi00.60 9010 8 0000 Iy (9600, M 0 wewa b 2 X_90_Width = 12.3[us]
o6 o6 B EEEEES My nnn T dree e da e ===l D = g airGa
X : parts per Million : Proton XAngle =-451deg]

abundance

=1 o
" HO N -~ PROCESSING PARAMETERS ———-
=" \ dc_balance( 0, FALSE )
B sexp( 2.0(#z], 0.0(s] )
N trapezoid( 0[%], 0[%], B0[%], 100(%] )
2 \N\ AN zerofill( 1)
> ££6( 1, TRUE, TRUE )
S | iy
_N ppm
®
S4
=]
= MeO Filename = 20180911_hsk428carb_Carbo
= Author = delta
1 d Experiment. = carbon. Ixp
Sample_Td = hsk428carb
=3 Solvent = METHANOL-D4
g Actual_Start_Time = 11-SEP-2018 13:10:57
Revision_Time = 23-0CT-2018 12:27:42
w“ Comment. = single pulse decoupled ga
<S4 Data_Format = 1D COMPLEX
e Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = (ppm]
3 3 Dimensions =x
= Site = JNM-ECS400
Spectrometer = DELTA2_NMR
=4 Field_Strength = 9.2982153(T] (400([MHz])
=) X_Acq_Duration = 1.048576(s]
X_Domain = 13c
X_Freq = 99.54517646 [MHz)
a3 X_Offset = 100 [ppm]
S X_Points - 32768
X_Prescans =4
X_Resolution = 0.95367432(Hz]
23 X_Sweep = 31.25[kHz]
S X_Sweep_Clipped = 25[kHz]
| Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
Irr_Offset = 5[ppm]
e c: = FALSE
v Scans =512
j - -
T T T T T T T T T T T T T T .
1600 1500 1400 1300 1200 110.0 1000 900 80.0 700 600 500 400 300 200 100 A i ol
Iy L x - 2
AATVARN! : 7\ Do s
L i X_Acq_T: -1 s
2 83‘33 28R2% 3 = QS%@«S%%%% 588 < X Angle = 30(deg]
° g e N oM By V) b e - B B U R M o s = X_Atn = 5[dB]
Z £3% Fa&N8 ¢ =) MAREESSEESS &R 4G = X_Pulse = 3.43333333[us]
X : parts per Million  Carbon13" Irr_Atn_Dec = 22.5(48]
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1.0

6.05

dEDLD

——-- PROCESSING PARAMETERS --———
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s) )

trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1)

f££6( 1, TRUE, TRUE )

machinephase

ppm

LUFICHI%: : 20180227_hskd230227_Proten-1-1.3jdf

abundance

"
~

4.239
4222 —>=
4.205

T
-0.000— <7

1.656
1.639

Filename = 20180227_hsk4230227_Proto
Author = delta

riment = proton.jxp
sample_1d = hsk4230227
Solvent = METHANOL-DA
Actual_start_Time = 27-FEB-2018 14:21:52
Revision_Time = 22-0CT-2018 11:32:12
Comment = single_pulse
Data_Format = 1D coMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions -x
site = JNM-ECS400
Spectrometer = DELTAZ MMR
Field Strength = 9.2982153(T] (400 ([MHz])
X_Acq Duration = 4.41450496[s]
X_pomain -
X_Freq = 395.88430144 [Muz]
X_offset = S(ppm)
X_points = 32768
X_Prescans =1
X_Resolution = 0.22652597 (Hz)
X = 7.42280285 [kHz]
X_Sweep_Clipped = 5.93824228 [kHz]
Irr_Domain = Proto
Irr_Freq = 395.88430144 [MHz]
Irr_offset = S(ppm)
Tri_Domain = Proton
Tri_Freq = 395.88430144 [Muz]
Tri_Offset = 5(ppm]
Clipped = FALSE
Scans =4
Total_Scans =4
Relaxation Delay = 5[]

T_Gais =34
Temp_Got = 19(4c]
X_90_width = 9.54(us]
X_Acq_Time = 4.41450496(s]
X_Angle = 45[deg]

04

abundance

WMI"W UV

-

1e

dEDLD

——-- PROCESSING PARAMETERS --———
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0(s] )

trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase

ppm

LUFICHI%: : 20180911_hskd23carb_Carbon-1-5.jdf

Y " i

A

T
140.0

A

o
al
0

-
X : parts per Million :

N

140.4.

T T
1300 1200

/AN

126.559

e pre
1 l(‘)40 1000 90.0 80.0

20941 —

Filename = 20180911_hsk423carb_Carbo
Author = delta

riment = carbon.jxp
sample_1d = hské23carb
Solvent = METHANOL-DA
Actual_start_Time = 11-SEP-2018 18:03:00
Revision_Time = 22-0CT-2018 12:14:36
Comment = single pulse decoupled ga
Data_Format = LEX
Dim_Size = 26214
Dim_Title = carbon13
Dim Units = [ppm]
Dimensions -x
site = JNM-ECS400SSL
Spectrometer = DELTAZ MMR
Field Strength = 9.20197068([T] (390 (Mz])
X_Acq Duration = 1.06430464[s]
X_pomain -
X_¥roq = 98.51479726 [MHz]
X_offset = 100 (ppm)
X_points = 32768
X_Prescans =a
X_Resolution = 0.93958061 (Hz)
X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 [kHz]
Irr_Domain = Proton
Irr_Freq = 391.78655441 [MHz)
Irr_offset = S(ppm)
Clipped = FALSE
Scans = 229
Total_Scans - 229
Relaxation Delay = 2(s]
Recvr_Gais = 50
Temp_Got. = 21.3[dC)
X_90_Width = 8.76[us]
X_Acq_Time = 1.06430464 (3]
X_Angle = 30[deg]
X_Atn = 3.8(dB]
X_Pulse = 2.92[us]
Irr_Atn_Dec = 18.357(aB)




e
o

ik
-1
dec_balance( 0, FALSE )
~ sexp( 0.2[Hz], 0.0[s] )
21 trapezoid( 0[%], O[%], 80(%], 100(%] )
©° zerofill( 1)
HO Ph
"
-7 |
<+ B\N N BUFICEI%: : 20180912_hsk429_Proton-1-1.3jdf
-
-3 Ph Filename = 20180912_hsk429_Proton-1-
Author = delta
ol riment = proton. jxp
1f sample_1d = hska29
| Solvent = METHANOL-DA4
Actual_Start_Time = 12-SEP-2018 13:18:01
‘ Revision_Time = 22-0CT-2018 12:26:20
| Comment. = single_pulse
o ‘ Data_Format = 1D COMPLEX
< Dim Size = 26214
. ‘ Dim_Title = Proton
=¥ Dim_Units = [ppm]
Dimensions -X
53 ‘ Site = JNM-ECS400
=] Spectrometer = DELTAZ_NMR
=3
=7 [ é Field_Strength = 9.2982153(T] (400 ([MHz])
g i X Acq Duration = 4.41450496(s]
i - X_Pomain =18
e [ ] ‘ [ g = (2 X_Freq = 395.88430144 Muz]
J | |Eg = (= X_offset = 5(ppm)
3 4 1y J J X_Points = 32768
X_Prescans -1
= X_Resolution = 0.22652597 [8z)
X_Sweep = 7.42280285 (kHz)
« X_Sweep_Clipped = 5.93824228 [kiiz]
= Irr_Domain = Proton
s Irr_Freq = 395.88430144 [MHz]
2z J Irr_Offset = S(ppm)
g J Ll rei_pomain = Bt
=2 & ./ \ Ll A1 Tri_Freq = 395.88430144 [MHz]
a Tri_Offset 5(ppm]
B T Ty TP TP P T T e[ TP e[ fprrepermpp-rer—{ C1iPped = FALSE
s =4
6.0 4.0 3.0 20 1.0 0 Sotat msiay i
I\
/ L / k A‘\ A\ Relaxation_Delay = 5[s]
G s -G C\",\ 5 = o | Reevr_Gain - a4
8§88 =228 EE8 |rmo 3 M
I r0 mm ) 2 2 S | x_90_widen = 11fue)
tF e e - S22 | X Acqrime = 4.41450496(s]
X_Angle = 45[deg]
] O
i JEOL
=
=
% ~--= PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 1.0, 0.0[s]
trapezoid( 0[], O(%], 80(%], 100(s] )
S HO Ph zorofill( 1)
= \ ££6( 1, TRUE, TRUE )
B N machinephase
~ PP
N reference( 47.67751(ppm], 49(ppm] )
= reference( 49.0(ppm), 49(ppm] )
CE Ph
1f = 20180918_hskd429carb_Carbo
= delta
< = carbon. jxp
2 = hsk429carb
= METHANOL-D4
= 18-SEP-2018 15:50:41
= 22-0CT-2018 15:51:11
gﬁ = single pulse decoupled ga
- = 1D COMPLEX
= 26214
Dim_Title = Carbonl3
Dim_Units = (ppm]
=3 Dimensions -X
273 site = JNM-ECS400SSL
Spectrometer = DELTAZ_NMR
Field_Strength = 9.20197068(T] (390[MHz])
a5 X_Acq_Duration = 1.06430464(s]
= X_pomain =13¢c
a X_Freq = 98.51479726 [MHz]
X_offset = 100 [ppm)
X_Points = 32768
X_Prescans -4
= X_Resolution = 0.93958061 [Hz)
= X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 (kiz]
z Irr_Domain = Proton
‘:6 Irr_Freq = 391.78655441 [MHz]
& i Trr_Offset = 5(ppm)
Z o Clipped = PALSE
3 bl " Scans = 463
E=1 | 1 Total_Scans = 463
- o - N - - N : h o Recvr_Gain -
')\ | N [
222522823 % 2 S RAS8EEY e ot
58858884 & z S SaERS8don ='s.8tam)
BandBRES S N 8 222FZFE xruse = 2.92[us)
X paris per Million T Carbon13 Irr_Atn_Dec = 18.357[d8)
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8.0

7.0

6.0

4.0

1.0

abundance
0

3
o
HO\ /OH O sexp( 0.2[Hz], 0.0[s] )
B \\\\/OtBu trapezoid( 0[%], O[%], 80[%], 100(%] )
Ne zorofill( 1 )
N ££6( 1, TRUE, TRUE )
N machineph:
D )
Filename = 20181017 _hsk134181017_Pro
19 Ruthor s
riment = proton.jxp
Sample_Td = hsk134181017
Solvent = CHLOROFORM-D
Actual_Start_Time = 17-OCT-2018 18:07:41
Revision_Time = 20-0CT-2018 12:29:35
Comment = single_pulse
[sa] Data_Format = 1D COMPLEX
S Dim_Size = 26214
b Dim_Title = Proton
Dim_Units = [ppm]
fled Dimensions -X
‘2 | site = MM-ECS400
[ Spectrometer = DELTAZ WM
5 ‘ (2 Field Strength = 9.2982153(T] (400(M#z])
¥ I3 X_Acq Duration = 4.41450496(s]
[< | X_pomain =18
J 1l ¥ X_Freq = 395.88430144 [MHz]
X_offset = S(ppm)
X_Points = 32768
X_Prescans -1
X_Resolution = 0.22652597 (2]
X_Sweep = 7.42280285[kHz]
X_Sweep_Clipped = 5.93824228 (kHz]
Irr_Domain = proton
Irr_Freq = 395.88430144 [MHz]
Irr_Offset = 5(ppm)
Tri_Domain = Proton
7 1 h . '\.U Tri_Freq = 395.88430144 [MHz]
S LA A M UL Tri_Offset 5(ppm]
o o L T = - | Clipped = pue
s -
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 ot T
| [ { n }
AN 7\ \ w Sidanecion poley: =51l
. -
88838 & € ¥ 282828% 3 82 227 2EE | rempoe = 20.61dc]
Dioa'0q:-00:00 1 01 O SN o000 Aliciet Wl oy Mg o == X_90_Width = 11[us]
ReErRRN & =~ O e meied ol o = i S S 2 |Xacqrime = 4.41450496(s]
X : parts per Million : Proton XAngle = 45[deg]

abundance

HO.__OH 0}
B \\/OtBu ~--~ PROCESSING PARAMETERS ----
= dc_balance( 0, FALSE )
N sexp( 2.0(Hz], 0.0(s] )
- trapezoid( O[%], O[%), 80([%], 100(%] )
N zerofill( 1)
££t( 1, TRUE, TRUE )
machinephase
PPm
Filename = 20180911_hsk428carb_Carbo
Author = delta
Experiment = carbon.3ixp
Sample_Td = hsk428carb
Solvent = METHANOL-D4
Actual_Start_Time 11-SEP-2018 13:10:57
Revision_Time = 23-0CT-2018 12:27:42
't = single pulse decoupled ga
Data_Format = 10 compLEx
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units -
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153(T] (400(MHz])
X_Acq _Duration = 1.048576(s]
X_Domain 5
X_Freq = 99.54517646 [MHz]
X_Offset 100 (ppm]
X_Points = 32768
X_Prescan: =4
X_Resolution = 0.95367432([Hz]
34 X_Sweep = 31.25(kHz]
3 X_Sweep_Clipped = 25[kHz]
Irr_pomain = Proton
Irr_Freq = 395.88430144 [MHz]
Irr_Offset = 5[ppm]
< Clipped = FALSE
1 Scans = 512
i Total_Scans = 512
T T T T T T T T T X LAY T T T T N
1600 150.0 1400 1300 1200 1100 100.0 90.0 800 700 600 500 400 300 200 100 s e
| |1 L | = 21[dc)
| IR R \ [ =77\ ."\ iy
= 1.048576(s
2 233 2352% % 2 283 i oned
< ‘oan winea ] a3 ! - s(as)
Z $37 EA8AS = =) 8R4 = = 3.43333333[us]
X : parts per Million : Carbon13 =B A1dm]
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abundance

K | ’V w=== PROCESSING PARAMETERS --==
3 dc_balance( 0, FALSE )
HO\ /OH "" sexp( 0.2[Hz], 0.0[s] )
= B N trapezoid( O(%], O[%), 80(%), 100(%] )
[ e | zerofill( 1)
| = | ££e( 1, TRUE, TRUE )
K | machinephase
\
| N N g |
”®© d
24 | | " < |
Me N )
’ | Filename = 20180920_hsk4770920_Proto
packks 1 h | Author = delta
=, | Experiment = proton. jxp
| { Sample_Id = hskd770920
| Solvent = CHLOROFORM-D
i Actual_Start_Time = 20-SEP-2018 13:31:06
Revision_Time = 22-0CT-2018 21:21:
Comment = single_pulse
Data_Format = 1D COMPLEX
phs , = ’ Dim_Size = 26214
=] | = Dim_Title = Proton
LN [8 | i Dim_Units = [(ppm)
‘ lei | Dimensions -x
3 [ site = ONM-ECS400
[ ' Spectrometer = DELTAZ MR
| ‘ | ‘ Field Strength = 9.2982153(T] (400(M#z])
(0 o | | X_Acq Duration = 4.41450496(s]
=F w [ = { r X_Pomain =18
{E J’g [§ (8 [ i—f 3 | E=] X_Freq = 395.88430144 [MHz]
- = 3 | X_offset = 5(ppm]
‘ \’ ’ ‘ ‘ [/ ‘ X_Points = 32768
! ] | || [ | X_Prescans -1
| | | X_Resolution = 0.22652597 (2]
‘ ‘ ‘ ‘ X_Sweep = 7.42280285[kHz])
‘> } i { ) I ] X_Sweep_Clipped = 5.93824228 [kiz]
E J J J I/ J | Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
. M \“ )ﬂ JU‘ Irr_Offset = S(ppm)
Tri_Domain = Proton
U L_-’J ' =
_Freq = 395.88430144 [MHz]
o] \ LJUA At VI L.J (S S Y GO s 2 Stomm
R T i i [p- 7=, <
o -
9.0 8.0 7.0 6.0 5.0 40 30 2.0 1.0 0 ot T
myow ) ; (L |m L
| \ \ | fi \ Relaxation_Delay = S(s]
G /\ 7\ I\ N~ aerion s
z8 58 IRECgoH $U2% 2263 228 28 SLECZEEITSELESE |[remse = 20.31dc)
< & ey Pulgquolio)ed o0 galo0 00 b £ Ov0:%0 by QW AN NSNS 2| X_90_width = 11[us]
BLE LB NN EEGS R R e “el ma dacd——--= 333333 s S Saisoasstar
X : parts per Million : Proton XAngle = 45[deg]

abundance

a
| ~ o
)
< HO\ /OH —=-- PROCESSING PARAMETERS ----
3 B N dc_balance( 0, FALSE )
sexp( 2.0(Hz], 0.0(s] )
~ ] trapezoid( 0(%], 0[%], 80[%], 100[%] )
= N zerofill( 1 )
N\ AN £££( 1, TRUE, TRUE )
= | machinephase
v | PPR
S Me — N LUFICHI%: : 20181023 _hsk577carb@50C_Carbon-1-1.
a3 Filename = 20181023_hsk577carb@50c_C
=] Author = delta
Experiment = carbon. jxp
Sample_Id = hsk577carb@50c
- Solvent = CHLOROFORM-D
= Actual_Start_Time = 23-0CT-2018 11:36:36
= Revision_Time = 23-0CT-2018 12:39:01
Comment = single pulse decoupled ga
: Data_Format = 1D compLEX
= Dim_size = 26214
Dim_Title = Carbonl3
4 Dim_Units = [ppm]
=~ Dimensions =X
== Site = JNM-ECS400SSL
= Spectrometer = DELTA2_NMR
El Field Strength = 9.20197068(T] (390 (Muz])
'6\ ration = 1.06430464(s)
= X_Domain = 13¢
X_Freq = 98.51479726 [MHz]
- X_Offset = 100(ppm]
_ X_Points = 32768
=4 X_Prescans -4
= X_Resolution = 0.93958061 [Hz]
X_Sweep = 30.78817734 [kHz]
E X_Sweep_Clipped = 24.63054187[kHz]
1 Irr_Domai: = Proto:
=5 | | Irr Freq = 391.78655441 [MHz)
e | Irr_offset = 5(ppm]
u Clipped = FALSE
s Scans = 160
= Total_Scans = 160
T T T T T T T T T T T T T
160.0 150.0 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 ey, sl
| 1 | Temp_Get = 50[dC)
/“'\ ) \ /J \ \ 1 \ J l\ |\ ) X_90_width = 10.51[us]
® —a L ) T - —0mn e e we s © XAcqTine =1-08430404181
B8 38 RIB=LT R Aases ==88% aaS wx—= © X Angle = 30[deg]
I A NS ISRR = R =3I =R ReR AT A | yxaen - 4(a)
2% 537 SR3AKG2 = RS TRERE F28 888 ¢ X_Pulse = 3.50333333[us]
X : parts per MifTion : Carbon (3 Irr_Atn_Dec = 20.416(dB]
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dEDLO

=== PROCESSING PARAMETERS ~~-=
de_balance( 0, FALSE )

sexp( 0.2(Hz], 0.0[s] )

trapezoid( O(%], O[8], 8O[%], 100(%] )
zorofill( 1)

-+ ‘ £££( 1, TRUE, TRUE )
< . machinephase
A
N\ \ PPm
‘ H | BUFICE%:: 20181023_hsk876B-2_Proton-1-1.3jdf
| N
’ = Filename = 20181023 _hsk876B-2_Proton
. = Author = delta
\ 1i | & Expariment 3 el
) [ Sample_Id = hsk876B-2
Solvent = CHLOROFORM-I
‘ " Actual_Start_Time = 23-OCT-2018 11:19:16
| Revision_Time = 2-NOV-2018 14:20:28
‘ s Comment. = single_pulse
| & Data_Format = 1D COMPLEX
o Dim_Size = 26214
} Dim_Title = Proton
Dim_Units = [ppm]
Dimensions -X
Site = JNM-ECS400SSL
s Spectrometer = DELTAZ W
|«
| Fiold Strength = 9.20197068(T] (390 (MHz])
X Acq Duration = 4.456448(s]
X_pomain =
X_Freq = 391.78655441 [MHz]
X_offset = S(ppm]
4 fen = X_Points = 32768
=2 (f < (gl s X_Prescans -1
7 — | = R=] X_Resolution = 0.22439396(Hz)
[g ( % | X_sweep = 7.35294118 [kHz]
= | E | | = | X_Sweep_Clipped = 5.88235294 [kHz]
( f | Irr_Domain = Proton
" | I § Irr_rreq = 391.78655441 [MHz]
e | — J ‘ et A Irr_Offset = 5(ppm]
K ‘ ‘ \ t | | Tri_Domain = prot
)
2 | A J U L Tri_Freq = 391.78655441 [MHz)
32 oA—j Y K%_J \4) e v Tri_Offset = 5[ppm]
S e o e B o e e e s e £ = FALEN
S =4
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0 Sotat msiay i
| [ | [ ] ‘ Iy wm W [
‘ I h\ , | / Relaxation Delay =
/ i \ ! \ e z
v ] - e wwa® o =~ o n Racvz._
2 2H3d 8558 ZS88%d <r0mc$ SERE AL 5 SRR 24 8 Temp_Gat: -
S =gy Slalale NG i nw WNerer T, N 0¥ Hh < X_90_Width =
0 %0 20 o0 I~ I~ Ll ol ol ol v nn LT NN NN o —-——e— OO <
X_Acq_Time -
X : parts per Million : Proton XAngle e
2 JEOL
S /
===~ PROCESSING PARAMETERS ---=
= dc_balance( 0, FALSE )
S N sexp( 1.0[Hz], 0.0[s] )
trapezoid( 0[], O(%], 80(%], 100(s] )
zerofill( 1)
£££( 1, TRUE, TRUE )
. machinephase
= N\\ AN ppm
| reference( 77.31039(ppm], 77(ppm] )
H _ N EUFICHI%:: 20181025_hsk876carb_Carbon-1-1.3df
©
= Filename = 20181025_hsk876carb_Carbo
- Author = delta
1 1 Experiment = carbon. jxp
Sample_1d = hsk876carb
Solvent = CHLOROFORM-!
Actual_Start_Time = 25-OCT-2018 14:54:20
Revision_Time = 25-0CT-2018 15:36:54
Comment. = single pulse decoupled ga
Data_Format = 1D COMPLEX
E Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions -
Site = JNM-ECS400SSL
Spectrometer = DELTA2 MR
Field Strength = 9.20197068(T] (390 [Miz])
X_Acq_Duration = 1.06430464(s]
X_pomain =
X_Freq = 98.51479726[MHz]
| X_offset = 100 [ppm)
X_Points = 32768
X_prescans -
X_Resolution = 0.93958061 [#z)
ep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 (kiz)
Irr_Domain = Proton
o Irr_Freq = 391.78655441 [MHz]
2 Irr_Offset = 5(ppm)
k| Clipped = PALSE
I Wk Y T P
2 ‘otal_Scans = 233
() R R AR R R R R S R A RRAL]
150.0 1400 1300 1200 1100  100.0  90.0 80.0 70.0 60.0 500 40.0 30.0 200] | Saierrsioabelnyt mi2lel
| ] | .l >_Get. = 21.8(dc)
/!;\ / t\ | ‘\\ ‘ AN ,:] /K\ \ X_90_Wideh = 10.51[us]
oo el eroagy I z8e 2 832 2 222 [SelT e
7%2 88 §5=882 g G35 5 28% €% @3 s i itan
SXX —=C S W W WO o < -~~~ o ol o (=3 el o |
FEE 3§ 2&8&Sa = [N e Ann Fa aad X_Pulse = 3.50333333(us)
X : parts per Million : Carbon 3 TrrAtned TA0.418108)
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o
-
1 ra ~--- PROCESSING PARAMETERS ----
\ 7/ [& de_balance( 0, FALSE )
< sexp( 0.2[Hz], 0.0(s]
4 O/ | trapezoid( O[%], O[%], 80[%], 100([%] )
1 ‘ zerofill( 1 )
i [ ££6( 1, TRUE, TRUE )
machinephase
Me ‘ PP
|
=] OH |
4 (S |
q a =] Filename = 20171130_hsk575A_Proton-1
o Author = delta
Experiment = proton.ixp
1 sample_Id = hsk575A
Solvent = CHLOROFORM-D
1 Actual_Start_Time = 30-NOV-2017 14:36:11
1l Revision _Time = 18-0CT-2018 21:34:05
=8| W Comment = single_pulse
2| ( - Data_Format = 1D comprEX
(5 fg | Dim_Size = 26214
1 P ~ Dim_Title = Proton
1 ‘ Dim_Units = Ippm)
1 Dimensions =
4 = JNM-ECS400
= DELTAZ MR
Field Strength = 9.2982153[T] (400(MHz])
1 iration = 4.41450496(s]
1 i = 1H
e r |’ S . 8§ X_Freq = 395.88430144 [MHz]
=0 ‘ = = =L X_offset = S(ppm]
' ‘ X_Points = 32768
| ‘ ‘ X_Prescans =1
1 | | ‘ X_Resolution = 0.22652597[Hz]
1 | | weep = 7.42280285 [kHz]
1 ‘ ‘ | [ | X_Sweep_Clipped = 5.93824228 [kiz]
4 ‘ I Irr_Domain = Proton
i | ‘l ‘ | Irr_Freq = 395.88430144 [MHz]
2 4 Y, i J J Irr_Offset = 5(ppm]
5| f J *\ Tri_Domain = Proton
2 1 J Jl JI Aﬁu Tri_Freq = 395.88430144 [MHz]
2o L Tri_Offset = 5[ppm]
= T T - T T T T T Clipped = FALSE
Scans -4
8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 St panom e
LR
% /kN\ /%\ }\ \ | A\ | Relaxation_Delay = 5[s]

o ey : L Reevr_Gais =38
2IN5392% 188325 52 I 22585538 S Rk T 18y
R®HHR NS 20T xx ¥ Schaaada S | x soman = 9.541us]

B A T SF e N NN - ———— = egpsgrens G
X : parts per Million : Proton X_Angle = 45[deg]
O\\ //() ~=-~ PROCESSING PARAMETERS -—--
dc_balance( 0, FALSE )
0 - sexp( 2.0[Hz], 0.0(s] )
<) O trapezoid( 0[%], O[S, 80[%], 100[%] )
zerofill( 1)
££¢( 1, TRUE, TRUE )
M machinephase
e
O H LUFICEH3%: : 20180115_hsk526carb_Carbon-1-1.jdf
4a Filename = 20180115_hsk526carb_Carbo
Author = delta
Experiment = carbon. jxp
o Sample_td = hsk526carb
S Solvent = CHLOROFORM-D
Actual_Start_Time = 15-JAN-2018 18:12:24
Revision_Time = 18-0CT-2018 22:56:43
Comment. = single pulse decoupled ga
Data_Format =1
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
= | Field Strength = 9.2982153(T) (400 (MHz])
< X_Acq_Duration = 1.048576(s]
= 13c
= 99.54517646 [MHz]
= 100(ppm]
= 32768
-4
= 0.95367432(Hz)
= 31.25(kHz)
= 25(xHz]
= Proton
& = 395.88430144 [MHz]
2 = 5[ppm]
] L V| N 3 = = lm.sls
= -1 " » = 165
2 = il o il e b Total_Scans - 165
o T T T T T T T T T T T T
140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 :“""““-""’ Sialsl
cvr_Gain = 50
I | ‘ | Temp_Get = 19.3[dC]
| ‘ I ‘ /‘\ l ‘ | /‘\ X_90_width = 10.45[us]
L X_Acq_Time = 1.048576(s]
2L 5d faesy © SFE 88 | xangle = 30(deg]
< & g @ ey 9 b et X_Atn = 4.9(dB)
S« a8 S ERE 8 ER &8 X_Pulse = 3.48333333[us]
X : parts per Millfon : Carbon13 Irz_Atn_Dec = 22.77[aB]
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abundance

s
o JEOL ;
XE| O o o ===~ PROCESSING PARAMETERS -=--
= \\ /7 | a dc_balance( 0, FALSE )
S | < xp( 0.2[Hz], 0.0(s] )
3 ~ I trapezoid( 0[%], O[%], 80[%], 100[%] )
=4 O zerofill( 1 )
£££( 1, TRUE, TRUE )
| machinephase
A |
k| I
S
‘ = 20171207_hsk583A_Proton-1
4b = s
00 3 = proton.jxp
S = hsk583A
= CHLOROFORM-D
= 7-DEC-2017 10:35:55
~43 = 18-0CT-2018 21:54:39
S
fee = = single_pulse
. [ = 10 comprEx
| - -3 | e
= Foll 3 3 = 26214
a2 | < ‘ = Proton
- = [ppm]
i | T
=l | = JNM-ECS400
‘ = DELTA2_NMR
=3 ‘ Field Strength = 9.2982153(T] (400 (MHz])
S l X_Acq Duration = 4.41450496(s]
3 < ( X_pomain =18
“ P 8 1 3 ‘ | X_Freq = 395.88430144 [MHz]
= o - —_ ‘ X_Offset = 5[ppm]
X_Points = 32768
| e
X_Resolution = 0.22652597 (Hz]
=5 X_Sweep = 7.42280285(kHz)
X_Sweep_Clipped = 5.93824228 [kHz]
Irr_Domain = Proton
=4 Irr_Freq = 395.88430144 [MHz]
S | Irr_Offset = 5[ppm]
| l Tri_Domain = Proton
Tri_Freq = 395.88430144 [MHz)
o J oo { J Tri_offset = 5(ppm)
T T T T T T T T T T Clipped = FALSE
Scans =4
8.0 7.0 6.0 5.0 4.0 3.0 otaa, e o5
[}
= / Relaxation Delay = 5[s]
P \ =7 - Recvr_Gain - 42
narn T ewn SO NY N - alwn oo mvn—hggm =<3 =
Vi 00 o wwr\gvan T O Ol — 00 [~ =t == = ; S Temp_Get = 19.4(dC)
Saqadinn & £ococe =% e Einnnmead 3 X o0 wiath - 5. 8araa)
Lol o it ot R T e - e A e i S 2 F | X Acqrime = 4.41450496[3]
X : parts per Million : Proton XAngle =745 deg]

abundance

\// D
| /S
S O -~~~ PROCESSING PARAMETERS ~---
dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
trapezoid( O[%], O[3], 80[%], 100[%] )
zerofill( 1 )
££e( 1, TRUE, TRUE )
OH machinephase
= 20180110_hsk526carb_Carbo
~ = delta
=7 = carbon. jxp
= hsk526carb
= CHLOROFORM-D
= 10-JAN-2018 12:41:45
= 10-JAN-2018 12:54:41
= single pulse decoupled ga
=1
= 26214
= Carbon13
= Ippm]
Dimensions =x
site = Je-ECS400
Spectrometer = DELTAZ MR
=l Field Strength = 9.2982153(T) (400 (MHz])
X_Acq Duration = 1.048576(s)
X_pomain = 13c
X_Freq = 99.54517646 [MHz]
X_Offset = 100 (ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.95367432(Hz)
X_sweep = 31.25[kHz)
X_Sweep_Clipped = 25(kHz]
Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
Clipped = FALSE
o4 "y Secans = 159
Total_Scans = 189
T T RAnanaanas: T T T T y
1400 1300  120.0 70.0 60.0 50.0 40.0 30. 200 100 :'““ enPeiny. o
cvr_Gain =
I | | | I\ Temp_Got =
' ) A LW‘“::: ia 048576 (8]
=t < o X Acq_T: =1 s
% T 49 |83 =8 gg X_Angle = 30(deg]
= S %3 «88s =8 & X Atn - 4.9(a8)
< + o NN S =S
-+ @ &a [ Ao Aaa X_Pulse = 3.48333333[us]
X : parts per Million : Carbon13 IrzAtn_pec =:42:77(d8)
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2 JEOL
=
=)
a4
™ P ==== PROCESSING PARAMETERS ----
o] o dc_balance( 0, FALSE )
i -3 sexp( 0.2[Hz], 0.0(s] )
= ] O trapezoid( 0[%], O[%], 80[%], 100([%] )
Q zerofill( 1 )
= \ 7/ ££6( 1, TRUE, TRUE )
S machinephase
o -
A 0]
=)
o]
=} tBu Filename = 20170927_hsk475A_Proton-1
=3 O H Author = delta
Experiment = proton.jxp
= Sample_Id = hsk475A
27 4c Solvent = CHLOROFORM-D
Actual_Start_Time = 27-SEP-2017 20:20:35
] Revision_Time = 18-0CT-2018 21:39:26
=
r Comment =
S0 f 3 Data_Format -
o, [ 3 Dim_Size -
Dim_Title -
= i Dim_Units =
& Dimensions =
= ‘ Site =
o] I Spectrometer = DELTA2_NMR
o ‘ Field_Strength = 9.2982153(T] (400 (MHz])
a1 X_Acq_Duration = 4.41450496(s)
= 1"
o l = 395.88430144 [MHz]
<+ [5 8 (e = Sppm]
Sl ‘ [ = 32768
o ] =1
e« I‘ = 0.22652597 (Hz]
] Y = [ = 7.42280285 (kHz]
S ‘f ) \FE '§§J§\ ‘ = 5.93824228 [kHz]
o < | e ‘F5 I i = Proton
P | ( e = 395.88430144 [MHz]
8o _ J i) Irz_offset = Sippm)
8 = I Tri_Domain = Proton
= Tri_Freq = 395.88430144 [MHz)
E A PPV NI Tri_oteset = 5(ppm]
o v I T B T T aaa T T | Clipped = FALSE
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Rt i
‘otal_Scans =4
] L) |
A e T S R
A=nS o n D Ry N O~ e Ol I Recyr_fein =40,
e3¢ § 255888 23 BEBEbeRfacRT 288 | A
J B K : = d d ;g B St Pl Solal 800 Sond o) e | : P b 3 X_90_width = 9.54[us)
Duk o e TERYWRE 0 iniaiaiaiebelal i ST | xAcqrime = 4.41450496(s]
X : parts per Million : Proton XAngle =745 deg]
oon
JEOL 5
=~ \\ /7 ===~ PROCESSING PARAMETERS ----
S de_balance( 0, FALSE )
- sexp( 2.0[Hz], 0.0(s] )
O trapezoid( 0[%], O[%], 80[%], 100([%] )
zerofill( 1)
£££( 1, TRUE, TRUE )
<] tB machinephase
= u
OH
4c Filename = 20180104_hsk529carb2_Carb
Author = delta
Experiment = carbon. jxp
Sample_td = hsk529carb2
Solvent =
Actual_Start_Time =
-+ Revision_Time = 4-JAN-2018 17:55:44
S
Comment. = single pulse decoupled ga
Data_Format =10
Dim_size = 26214
Dim_Title = Carbonl3
- Dim_Units = [ppm)
= Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153(T) (400 (MHz))
X_Acq_Duration = 1.048576(s]
a4 X_Domain = 13c
< X_Freq = 99.54517646 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.95367432(Hz)
- X_Sweep = 31.25(kHz]
S X_Sweep_Clipped = 25(kHz]
] Irr_Domain = Proton
& Irr_Freq = 395.88430144 [MHz]
2 Irr_Offse = 5[ppm)
= Clipped = FALSE
2 " L Scans - 217
2 i 4 Total_Scans =217
o TITTT T T T T T T T T T T T T T T T T T T T T 5
160.0 150.0 140.0 130.0 120.0 1100 1000 900 8.0 700 60.0 500 400 300 200 ::::‘;_::—"’" 2 :;"
1ot \ Temp_Get. = 19.6[dc]
/| ‘\ /l /,l\ \ l‘ Vi ‘\ \ / \ X_90_Width = 10.45[us]
. ) ) X_Acq_Time = 1.048576(s]
] 2 88 $es=2823 ZRE22% | xangle = 30(deg]
v G R SNV o A =20 X_Atn = 4.9[dB]
= - &8 SRRERER LRIERSS X_Pulse = 3.48333333[us]
X : parts per Million : Carbon13 Irz_Atn_Dec = 22.77[aB]
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abundance

s 0 0 JEOL
\//
O/ ey ==== PROCESSING PARAMETERS ----
(e dc_balance( 0, FALSE )
| o xp( 0.2[Hz], 0.0[s] )
| trapezoid( 0[%], O[%], 80[%], 100([%] )
| zerofill( 1 )
CI ‘ £££( 1, TRUE, TRUE )
OH machinephase
l ppm
ES |
“
4d |
= 20171012_hsk507A_Proton-1
= delta
= proton.jxp
= hsk507A
= CHLOROFORM-D
= 12-0CT-2017 17:14:26
= 18-0CT-2018 21:42:39
2A = single_pulse
= 1D coMPLEX
= 26214
= Proton
= [ppm)
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153(T] (400 (MHz])
X_Acq_Duration = 4.41450496(s)
LI X_pomain = 1m
<4 35 X_Fraq = 395.88430144 [MHz]
= |~ X_Of£sot = Sippm]
X_Points = 32768
X_Prescans =1
ro X_Resolution = 0.22652597 (Hiz]
| = "g\ X_swee, = 7.42280285 (kHz]
| = =S X_Sweep_Clipped = 5.93824228 [kilz]
‘ Irr_Domain = Proton
| | Irr_Freq = 395.88430144 [MHz]
2 , 4 Irz_offset = S(ppm]
Tri_Domain = Proton
| l i \ Tei_Freq = 395.88430144 [MHz]
= E Tri_offset = 5(ppm]
i B L B T . r | Clipped = FALSE
Scans =4
8.0 7.0 6.0 0 At Bk o
% ! /\ A Relaxation Delay = 5[s]
5 A e s &0 2 Recvr_Gain = 50
AW O T %VN 8§§ Temp_Get = 20.2(dc)
faiadfa i A SSS | xo0mam = 9.54[us]
< X_Acq_Time = 4.41450496(s]
X : parts per Million : Proton XAngle =745 deg]

abundance

\ 7/ :
S ~ PROCESSING PARAMETERS ----
@ (@) de_balance( 0, FALSE )
=] xp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100([%] )
zerofill( 1)
£££( 1, TRUE, TRUE )
CI machinephase
OH ppm
= 20180219_hsk507carb_Carbo
= delta
- = carbon.jxp
&7 = hsk507carb
= CHLOROFORM-D
= 19-FEB-2018 14
= 19-FEB-2018 14:
= single pulse decoupled ga
= 1D coMPLEX
= 26214
= Carbonl3
= [ppm)
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
S Field Strength = 9.2982153(T) (400 (MHz])
X_Acq_Duration = 1.048576(s]
X_pomain = 13c
X_Freq = 99.54517646 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.95367432(Hz)
X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25[kHz]
Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
| 5 Clipped = FALSE
> A A A N e -
] Total_Scans - 102
I RARsasanssALS S T T T T T T e T T IRRARAREEAR S T
140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 :“""““-’"" Sialsl
cvr_Gain = 50
1 || ) Temp_Get = 19.3[dC]
‘ /\ ‘ /}\ [ /\ X_90_Width = 10.45[us]
S X_Acq_Time = 1.048576(s]
22 ﬁg 2 S83% © D8 22 | xane = 30(deg]
W N 5 aQe o e 1ol B = 4.9(dB]
g & 33 2 KRS € 28 S8 |xruse = 3.48333333[us]
X : parts per MiTlion : Carbon13 Irr_Atn_Dec = 22.77(dB]
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abundance

e JEOL
S-
()\\ //o fen ~--- PROCESSING PARAMETERS ----
S (& dc_balance( 0, FALSE )
| xp( 0.2[Hz], 0.0(s] )
o | trapezoid( 0[%], O[%], 80[%], 100([%] )
‘ zerofill( 1)
£fe( 1, TRUE, TRUE )
CF I machinephase
OH 3 |
3~ 4e | = 20170927_hsk484A_Proton-1
= delta
‘ = proton.jxp
= hsk4B4A
| = CHLOROFORM-D
= 27-5EP-2017 20:08:27
‘ = 18-0CT-2018 21:44:48
= single_pulse
= 1D coMPLEX
= 26214
= Proton
= [ppm]
Dimensions =X
Site = JNM-ECS400
- Spectrometer = DELTA2_NMR
! Field_Strength = 9.2982153(T] (400 (MHz])
X_Acq_Duration = 4.41450496(s)
(als e X_pomain =18
c,[ > s X_Freq = 395.88430144 [MHz]
L Kl | o X_Offset = S[ppm]
‘ X_Points = 32768
X_prescans =1
i & 2 | X_Resolution = 0.22652597(Hz]
[8 g X_swee; = 7.42280285 (kHz]
| = | = X_Sweep_Clipped = 5.93824228 [kilz]
‘ Irr_Domain = Proton
‘ Irzr_Freq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
| Tri_Domain = Protoen
Tri_Freq = 395.88430144 [MHz)
o () L L Tri_offset = 5(ppm]
, . I . e , : | Clipped - FaLSE
Scans =4
7.0 6.0 5.0 4.0 0 0 At Bk o
1 %"\ A S A Rt aren Rl (2ihlel
o= ~oN~D F % 0 % Recyr_fein =50,
2538 & REERE 8588 £33 EEE | remse - 19,8001
S el 5 S : z Ll S X_90_width = 9.54[us]
6 L ™~ I~ ~ FF TS ennen —_— ScSg % Ao Fine Zitiiesoesstsy
X : parts per Million : Proton XAngle =745 deg]

abundance

« O
S
0 0 "
\\ // PROCESSING PARAMETERS —--—-
dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
O trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )
££6( 1, TRUE, TRUE )
machinephase
OH CF;
- 4e = 20171220_hsk44Scarbo_Carb
=71 = delta
= carbon. jxp
= hskddScarbo
= CHLOROFORM-D
= 20-DEC-2017 19:37:54
= 20-DEC-2017 19:49:25
= single pulse decoupled ga
= 1D compEX
- 26214
= Carbonl3
= tppm]
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
S Field Strength = 9.2982153[T) (400 [Miz))
X_Acq Duration = 1.048576(s)
X_pomain = 13
X_Freq = 99.54517646 [MHz]
X_Offset = 100(ppm]
X_Points = 32768
X_Prescans -
X_Resolution = 0.95367432(Hz)
X_Sweep = 31.25[kHz]
X_Sweep_Clipped = 25(kiz]
Irr_Domain = Proton
Irr_Freq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
C1.: = FALSE
Ml gers "m."wm " “Fﬂ' Scans - 178
= v 4 L Total_Scans - 178
I R - v B R S SRR : e A |
1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 |Relexationselay =20
cvr_Gain = 50
1 1 | ‘ 11 Temp_Get = 20.114c]
‘ /\ /\\ \ ( /‘ || /\ X_90_width = 10.45[us]
X_Acq_Time = 1.048576(s]
2 B0 28RET £883% 2 SR8 88 |xange = 30[deg]
£ Miey QLenenien: ) anee < N e X_Atn = 4.9[dB]
§ 88 8883 IREE 2 R &8 X_Pulse = 3.48333333[us]
X : parts per MiTlion ~Carbon13 Irr_Atn_Dec = 22.77d8)
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Br f S o SSING PARAMETERS ~——-
- FROCH
O | dc_balance( 0, FALSE )
‘ sexp( 0.2[Hz], 0.0(s] )
trapezoid( 0[%], O[%], 80[%], 100([%] )
' zerofill( 1 )
‘ £££( 1, TRUE, TRUE )
machinephase
Fe
2‘ OH | ©
5
Filename = 20180124_hsk638A_Proton-1
I Author = delta
o (3 Experiment = proton.jxp
[ & ‘ (S Sample_td = hsk638A
f N Solvent = CHLOROFORM-D
| Actual_Start_Time = 24-JAN-2018 18:12:50
= | Revision_Time = 18-0CT-2018 22:03:27
B \
Comment -
| | Data_Format -
. s , Dim_size -
% | = ‘ , Dim_Title -
=] Dim_Units =
‘ f | [ Dimensions -
‘ l Site =
( ' | || |‘ ‘ Spectrometer = DELTA2_NMR
‘ J J j ,‘ | J Field Strength = 9.2982153(T) (400 (MHz])
P X_Acq_Duration = 4.41450496(s)
=) =18
- = 395.88430144 [MHz]
1 = Sippm]
= 32768
=1
= 0.22652597 (Hz]
= 7.42280285(kHz]
= 5.93824228 [knz]
= Proton
= 395.88430144 [MHz]
| Irr_Offset = 5(ppm]
n J %‘j Tri_Domain = Proton
1 Tri_Freq = 395.88430144 [MHz)
J L JU L,,J Tri_offset = S(ppm]
v T T T T T R T v T T | Clipped = FALSE
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 :"‘“’ i
otal_scans =4
| WE | T T g |
A\ | 4 N R Sl e 2308
SER8S 2 At o= o ——a R R R I = Q Recvrceln s
REEEZ § SEECEEER 553 ESELSLREZREREERE 0 8 |rme =i
Sy e R : Y A ) q S0 19! fomt e e gl 1 3 o o= X_90_width = 9.54[us])
L o L S o TEFTFTTTTT o A - —— - 4 X_Acq_Time = 4.41450496(s]
X : parts per Million : Proton XAngle =745 deg]

abundance

) JEOL 5
.S Br
O ==== PROCESSING PARAMETERS ~----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
trapezoid( 0[%], O[%], 80[%], 100([%] )
zerofill( 1)
o £££( 1, TRUE, TRUE )
S OH machinephase
ppm
Filename = 20180215_hsk638carb_Carbo
Author = delta
Experiment = carbon.jxp
Sample_td = hské38carb
Solvent = CHLOROFORM-D
| Actual_Start_Time = 15-FEB-2018 16:55:45
= Revision_Time = 15-FEB-2018 16:45:01
Comment. = single pulse decoupled ga
Data_Format =1
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm)
Dimensions =X
Site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
Field Strength = 9.20197068(T] (390 [MHz])
=] X_Acq Duration = 1.06430464(s]
< X_pomain =13
X_Freq = 98.51479726 [Maz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.93958061 (Hz]
X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 [kHz]
Irr_Domain = Proton
Irr_Freq = 391.78655441 [MHz]
1rz_Offs = 5(ppm]
| Clipped = FALSE
= A A AR VAN A g zcane - uz
4 Total_Scans - 112
ARREaan' BARAmamaRs T RS Rans T T T e T y
140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 :'““ easPuiay. pnielel
cvr_Gain = 50
‘ | l | | ‘ Temp_Got = 18.9[dC)
AN ;’ /| / / \ X_90_Width = 8.4[us]
S 240 . | X Acq_Time = 1.06430464 (2]
2 23523 nag8g ¢ ZRESE |xangle = 30(deg)
X Saaas canoe 9 S53228 [xam = 4.5[dB)
S Cu—=ag NN -] Smea=g
o MmN o0~~~ ~ - A olci ol A | X Pulse = 2.8[us]
X : part$ per Million™ Carbon13 Irz_Atn_Dec = 17.71d8]
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~--- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
xp( 0.2[Hz], 0.0(s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
3 zerofill( 1 )
o it ££6( 1, TRUE, TRUE )
o machinephase
] = 20180124_hsk637A_Proton-1
00 = delta
S
= proten. jxp
= hsk637A
= CHLOROFORM-D
= 24-JAN-2018 18:06:58
= 18-0CT-2018 22:00:48
s = single_pulse
S = 1D comPLEX
= 26214
= Proton
= Ippm]
=x
= JNM-ECS400
= DELTA2_NMR
o
S Field Strength = 9.2982153(T] (400 (MHz])
X_Acq Duration = 4.41450496(s]
X_pomain =18
X_Fraq = 395.88430144 [MHz]
X_Offset = Sippm]
X_Points = 32768
X_Prescans -1
= X_Resolution = 0.22652597 [Hz]
S | X_Sweep = 7.42280285 (kHz)
X_Sweep_Clipped = 5.93824228 [kHz]
Irr_Domain = proton
& Irr_Freq = 395.88430144 [MHz]
2 \ Irz_Offset = Sippm]
5 ] L J Tri_Domain = proton
z i Tri_Freq = 395.88430144 [MHz]
2 o—_._..-..J e Tri_offset = 5(ppm)
Bl — . — . - Clipped = FALSE
Scans =4
20 10 0 Total_Scans =4
I L [1]
/% 7{ / \\\ ‘ Relaxation Delay = 5[s]
© @ R a SO —tow ;w® ® Recvrceln e
gg gngan 82535 €3 EEE |- =l
2] Lt ek vi St "= e G 90_width = 9.54[us)
=~ e e —_———— == SSo X
T | X_Acq_Time = 4.41450496(s]
X : parts illion : Proton XAngle =745 deg]
S
] g
\//
- -~~~ PROCESSING PARAMETERS ~---
0] dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
trapezoid( O[%], O[3], 80[%], 100[%] )
zerofill( 1 )
££e( 1, TRUE, TRUE )
OH machinephase
o 4g
a4
= 20180726_hsk637A_Carbon-1
= delta
= carbon. jxp
= hsk637A
= CHLOROFORM-D
= 26-JUL-2018 13:37:23
= 26-JUL-2018 13:54:
= single pulse decoupled ga
= 1D compLEX
= 26214
= carbonl3
= Ippm]
=x
o = JNM-ECS400
< = DELTA2_NMR
Field Strength = 9.2982153(T] (400 (MHz])
X_Acq Duration = 1.048576(s)
X_pomain =13¢c
X_Freq = 99.54517646 [MHz]
X_Offset = 100 (ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.95367432(Hz)
X_sweep = 31.25[kz)
X_Sweep_Clipped = 25([kHz]
Irr_Domain = proton
& Irr_Freq = 395.88430144 [MHz]
2 Irr_Offset = S[ppm]
a . Clipped = FALSE
2 " " " L i i N Aaj Scans = 301
2 . va- ' Y Total_Scans = 301
a
v s I T T T T T T T
170.0160.0  150.0 140.0 130. 50.0 40.0 300 200 100 0 :“’"““-""’ Sialsl
cvr_Gain =50
Il | | Temp_Got = 20.7(4c]
[ A /\ ‘ / \ /\ X_90_width = 10.3[us]
—a oQx oo %o v m=own g | XAcLTime “"1.04007619)
38 2238 22 g goae S | = Sl
g S == "+ P Se=g o |2Am i
© 8 LR R - = k) L RSRSR] T | x_pulse = 3.43333333[us]
X : paris pe Carbon3 ™ - Irr_Atn_Dec = 22.51a81

S42




abundance
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O O Me
\ /7 o ~--~ PROCESSING PARAMETERS ----
A de_balance( 0, FALSE )
- [ o sexp( 0.2[Hz], 0.0(s] )
O ( trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1)
£££( 1, TRUE, TRUE )
machinephase
<
a
4h Filename = 20180921_hsk865A_Proton-1
Author = delta
Experiment = proton.jxp
sample_Td = hsk86SA
Solvent = CHLOROFORM-D
Actual_Start_Time = 21-SEP-2018 13:25:34
Revision_Time = 18-0CT-2018 21:58:14
Comment -
Data_Format -
Dim_size -
Dim_Title -
Dim_Units -
Dimensions =
=) site =
= Spectrometer = DELTAZ_MMR
Field _Strength = 9.2982153(T) (400 (MHz))
X_Acq_Duration = 4.41450496(s)
3 = 1"
% = 395.88430144 [MHz]
N = S[ppm]
= 32768
& -1
= = 0.22652597 (Hiz]
= 7.42280285(kHz)
[? [ g g = 5.93824228 (kHz]
(S |= | = = Proton
8 1 J J = 395.88430144 [MHz]
2 = Sipem)
= = Proton
-g | h = 395.88430144 [MHz)
£ Tri_offset = 5(ppm]
« T v T T r T r T T Clipped = FALSE
Scans =4
8.0 6.0 5.0 4.0 3.0 e e =
/’\ ///A ’ ! Relaxation_Delay = 5[s]
v n C®x o~ [ o =) Recvrceln =36
2e0 §eaasy & g 2 Zaa |Dre o
o] e i R o = = et == X_90_width = 11[us]
= 2 X_Acq_Time = 4.41450496[s]
X : parts per Million : Proton X_Angle = 45[deg]
“ JEOL
a-

~=-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1)

|

RaARas T
120.0 110.0 100.0

8
=]
®
sS4

53
e

83.141 —
77.326
68905 — =

[N R

X : parts pér Million : Carbon13

1

(=]
=
(=]

30210 — 24

e 1

1.779
20.601
0.246

5

27.489

2

machinephase
Filename = 20181003_hsk866carb_Carbo
Author = delta
Experiment = carbon. jxp
sample_Id = hsk866carb
Solvent = CHLOROFORM-D
Actual_Start_Time = 3-OCT-2018 17:00:47
Revision_Time = 3-0CT-2018 17:07:02
Comment: = single pulse decoupled ga
Data_Format =10
Dim_Size = 26214
Dim_Title = carbonl3
Dim_Units = [ppm]
Dimensions =x
site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153(T] (400 (MHz])
X_Acq Duration = 1.048576(s]

=13¢c

= 99.54517646 [MHz]

= 100 [ppm]

= 32768

=

= 0.95367432(Hz]

= 31.25[kaz]

= 25(kHz)

= proton

= 395.88430144 [MHz]

= S[ppm]

= FALSE

-84
Total_Scans -84
Relaxation_Delay = 2[s]
Recvr_Gain =50
Temp_Got = 20.6[dC]
X_90_Width = 10.3[us]
X_Acq_Time = 1.048576(s]
X_Angle = 30(deg]
X_Atn = 5(dB]
X_Pulse = 3.43333333[us]
Irr_Atn_Dec = 22.5[d8]




4.0

dEOLO

\\ // f S ==== PROCESSING PARAMETERS ----
| de_balance( 0, FALSE )
_ Br ‘ sexp( 0.2[Hz], 0.0(s] )
(o) trapezoid( 0[%], O[¥], 80[%], 100[%] )
' zerofill( 1 )
£ft( 1, TRUE, TRUE )
S = machinephase
o OH Me g |
4i Filename = 20180124_hsk638A_Proton-1
I Author = delta
‘o ra Experiment = proton.jxp
[& (7S sample_Td = hsk638A
| = Solvent = CHLOROFORM-D
| | Actual_Start_Time = 24-JAN-2018 18:12:50
o 1 | ‘ Revision_Time = 18-0CT-2018 22:03:27
e ‘ Comment -
| | Data_Format -
s ~ , Dim_Size -
= | = ‘ g ‘ ( Dim_Title -
- & Dim_Units =
‘ ‘ | | Dimensions =
‘ I Site =
| l Je il |‘ ‘ Spectrometer = DELTA2_NMR
J | j ,‘ | J Field Strength = 9.2982153(T] (400 (MHz])
s — Ji X_Acq_Duration = 4.41450496(s)
(-1 = 1"
= = 395.88430144 [MHz]
1 = Sippm]
= 32768
=1
= 0.22652597 (Hiz]
= 7.42280285(kHz)
= 5.93824228 [knz]
= Proton
F = 395.88430144 [MHz]
2 | = Sippm]
g n ‘ = Proton
£ L L / ‘J A = 395.88430144 [MHz)
2o Tri_offset = 5(ppm]
C . . - . . . - . | clipped = FALSE
Scans =4
6.0 5.0 4.0 0 2.0 1.0 0 At Bk o
WE | T T g |
| //Jy | /;‘ ‘\K o Relaxation_Delay = 5[s]
== £ ! e Recvr_Gain =38
0 OOl O0 = OO == COALCE == nAa~oOn =2 =
g EEBCREER 208 SoSDHNScdfR0RR 0B |mwme e
: d d - i ik s THN T Bt J e sl { St o = X_90_width = 9.54[us)
~ TSI v NN ——— - % X_Acq_Time = 4.41450496(s]
X_Angle = 45[dog]
\7/ c
O/ Br - PROCESSING PARAMETERS ———-
de_balance( 0, FALSE )
sexp( 2.0(Hz], 0.0(s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1)
a0 Me ££e( 1, TRUE, TRUE )
= O H machinephase
4i
Filename = 20180215_hsk638carb_Carbo
Author = delta
Experiment = carbon. jxp
Sample_Td = hsk638carb
Solvent = CHLOROFORM-D
Actual_Start_Time = 15-FEB-2018 16:55:45
Revision_Time = 15-FEB-2018 16:45:01
Comment. = single pulse decoupled ga
Data_Format =10
Dim_size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X
Site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
Field Strength = 9.20197068(T] (390 (MHz])
= X_Acq Duration = 1.06430464(s]
<, =13c
= 98.51479726 [MHz]
= 100(ppm]
= 32768
=4
= 0.93958061 (Hiz]
= 30.78817734 [kHz]
= 24.63054187 (kHz)
= Proton
= = 391.78655441 [MHz]
2 | = Stppm)
= = FALSE
2 Total_Scans =112
&
- Amamaaascst AR e
66 0 56 0 40.0 30.0 20.0 :'“‘“"“"”" Sialsl
cvr_Gain = 50
| I Temp_Get = 18.9(dC]
‘ ‘l ‘\ // \ X_90_Width = 8.4[us]
- & L o6t~ | XAcqTime = 1.06430464(s]
3 P % 0 €1 % | X _Angle = 30(deg]
‘g 2 ::;fg X_Atn = 4.5[dB]
-3 Aol & | X pulse = 2.8[us]
Irr_Atn_Dec = 17.7[dB]
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: Carbon13

]
= JEOL
7 \// g
v
2 - Cl
—1 O - PROCESSING PARAMETERS —-—-
- dc_balance( 0, FALSE )
-] xp( 0.2[Hz], 0.0(s] )
] trapezoid( O[%], O[%], 80[%], 100[%] )
<] Cl zerofill( 1 )
= OH ££e( 1, TRUE, TRUE )
machinephase
94
E 4
o
- | = [ § = 20180124_hsk639A_Proton-1
-] | = delta
] J = proten. jxp
=) = hsk639A
- = CHLOROFORM-D
= 24-JAN-2018 18:18:29
4 = 18-0CT-2018 22:06:56
S
] = single_pulse
| = 1D COMPLEX
S = 26214
X = Proton
3] = [ppm)
e Dimensions =x
™ site = JNM-ECS400
S Spectrometer = DELTA2_NMR
w Field Strength = 9.2982153(T] (400 (MHz])
S X_Acq Duration = 4.41450496(s]
1 X_Pomain = 1H
-+ X_Fraq = 395.88430144 [MHz]
=] X_Offset = S[ppm]
X_Points = 32768
o X_Prescans -1
S X_Resolution = 0.22652597 [Hz]
X_swee, = 7.42280285 (kHz)
o X_Sweep_Clipped = 5.93824228 [kHz]
S Irr_Domain = Proton
o 1 Irr_Freq = 395.88430144 [MHz]
2= Irr_Offset = Sippm]
g < I Tri_Domain = proten
B L Tei_Freq = 395.88430144 [MHz]
2 od—dul Tri_offset = 5(ppm]
Bl . . —rry - Clipped = FALSE
Scans =4
8.0 7.0 6.0 Total_Scans =4
]
/I \ )\ ‘ Relaxation Delay = 5[s]
Recvr_Gain = 40
:g, g % 5 § Temp_Get = 19.6[dC)
b v R S X_90_width = 9.54[us]
X_Acq_Time = 4.41450496(s]
X : parts per Million : Proton XAngle =745 deg]
)¢ JEOL 5
.S Cl
O ~ PROCESSING PARAMETERS ~---
dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
trapezoid( O[%], O[3], 80[%], 100[%] )
C| zerofill( 1 )
OH ££e( 1, TRUE, TRUE )
machinephase
A
S .
4
= 20180910_hsk840carb_Carbo
= delta
= carbon. jxp
= hsk840carb
= CHLOROFORM-D
= 10-SEP-2018 13:31:00
= 19-0CT-2018 16:07:
= single pulse decoupled ga
= 1D compLEX
= 26214
= carbonl3
= [ppm]
= Dimensions =x
site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
Field Strength = 9.20197068(T] (390 (MHz])
X_Acq Duration = 1.06430464(s]
X_pomain = 13¢
X_Froq = 98.51479726 [Maz]
X_Offset = 100 (ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.93958061(Hz)
X_sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 [kHz]
Irr_Domain = proton
& Irr_Freq = 391.78655441 [MHz]
g Irr_Offset = Sippm]
a c1i = FALSE
B S Scans = 101
2 Total_Scans = 101
G
¥ T T T T T T T T T T T
140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50. 40.0 :“’"““-"’" Sialsl
cvr_Gain =50
| Temp_Got = 21.2(4c]
IV BN M. cige
X X_Acq_Time = 1.06430464(s]
RRR R = 3888 X_Angle = 30(deg]
it g e o X_atn = 3.8[d8)
B G = RS =S %
ARG m A [N -] X_Pulse = 2.92[us]
X: pzu‘l‘s E‘ermmi—o-h'— Irr_Atn_Dec = 18.357[dB]
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~=-- PROCESSING PARAMETERS ~---

‘f & dc_balance( 0, FALSE )
¥ xp( 0.2[Hz], 0.0[s] )
\\ // | trapezoid( 0[%], 0[%], BO[%], 100([%] )
zerofill( 1)
o/ ‘ ££t( 1, TRUE, TRUE )
| machinephase
ppm
‘ EUFICE%E: : 20181015_hsk585181015_Proton-1-1. jd
] = 20181015_hsk585181015_Pro
o = delta
= 4k = proton. ixp
= hsk585181015
| = CHLOROFORM-D
< = 15-0CT-2018 14:19:49
\ = 18-0CT-2018 21:52:37
%]
< r 4=} = single_pulse
] & [5 - 1 comprex
~ o | = 26214
S = Proton
= Ippm]
9 Dimensions =x
=1 Site = JNM-ECS400
Spectrometer = DELTA2_NMR
"
=i Field_Strength = 9.2982153(T) (400(MHz))
X_Acq_Duration = 4.41450496(s)
-+ o B b} 9 X_Domain = 18
7 S = 9 X_Freq = 395.88430144 [MHz]
A X_Offset = 5[ppm]
o0 X_Points = 32768
S X_Prescans -1
X_Resolution = 0.22652597 (Hz]
P X_Swee) = 7.42280285 (kHz]
s X_Sweep_Clipped = 5.93824228 [kHz]
Irr_Domain = Proton
G Irr_Freq = 395.88430144 [MHz]
2 = Irz_Offset = S(ppm]
= Tri_Domain = Proton
2 l Tri_Freq = 395.88430144 [MHz]
2o (O 1 J Tri_Offset = 5(ppm]
G . - - . r — Clipped = FALSE
Scans =4
6.0 5.0 1.0 0 otaa, e o5
0 )
| BN s o
Q N e Qo NN X% oL TN ® O ® Recyr_fein a4z
-3 N=0 O x =3 PO T OSSR S 8§§ Temp_Get = 21.4(dC)
& SEREETS % R aAAq 3= 90_width = 11[us)
~ LR R R R - —_—————— cog %201
7 X_Acq_Time = 4.41450496(s]
X : parts per Million : Proton XAngle =745 deg]
“ JEOL
=)
~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
O o trapezoid( 0[%], O[%], 80[%], 100([%] )
\\ 7/ zerofill( 1)
S ££¢( 1, TRUE, TRUE )
- machinephase
O ppm
reference( 77.13178(ppm], 77(ppm] )
OH = 20180209_hsk585carb_Carbo
= delta
= carbon.jxp
= hsk585A
4k = CHLOROFORM-D
= 9-FEB-2018 15:45:31
= 18-0CT-2018 22:43:32
= single pulse decoupled ga
= 1D coMPLEX
= 26214
= Carbonl3
= Ippm]
Dimensions =X
Site = JNM-ECS400
- Spectrometer = DELTA2_NMR
S
Field Strength = 9.2982153(T) (400 (MHz])
X_Acq_Duration = 1.048576(s]
X_pomain = 13c
Ta = 99.54517646 [Maz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans -4
X_Resolution = 0.95367432(Hz)
X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25(kHz]
Irr_Domain = Proton
& Irr_Freq = 395.88430144 [MHz]
2 Irz_Offset = 5(ppm]
k] Clipped = FALSE
= M Scans = 164
2 Total_Scans =164
S
T RRSRARR g at v ARSERRR: v
130.0 120.0 100.0 90.0 .0 40.0 3 RelemmtionPelay. (nials]
Recvr_Gain = 50
|| J Temp_Get = 19.5[dC]
/ ‘u\\\ | ’ X_90_width = 10.45[us]
L X_Acq_Time = 1.048576(s]
35533 z 3% o D
stiaietal] pe =5 o X_Atn = 4.9[dB]
[SRSESES] % ° X_Pulse = 3.48333333[us]
 Million™ Carbon13 Irr_Atn_Dec = 22.77d8)




29 \//
S (O ==== PROCESSING PARAMETERS ----
~ = de_balance( 0, FALSE )
O ‘v xp( 0.2[Hz], 0.0(s] )
o trapezoid( O[%], O[%], 80[%], 100[%] )
=7 I zerofill( 1 )
£fe( 1, TRUE, TRUE )
‘ machinephase
w0
@ OH \
=3 4| ‘ = 20171002_hsk486A_Proton-1
< = delta
= proton.ixp
= hsk4B6A
& = CHLOROFORM-D
P4 = 2-0CT-2017 18:14:11
‘ = 18-0CT-2018 21:50:06
] = single_pulse
L e
S ‘ & = 26214
|« = Proton
190l | = [ppml
- Iﬂ =X
4 ‘ = JNM-ECS400SSL
E ‘l ‘ = DELTAZ_JMR
| | Field Strength = 9.20197068(T] (390(MHz])
i ‘ ( X_Acq Duration = 4.456448(s)
< | X_pomain =18
v . X_Freq = 391.78655441 [MHz]
Q149 8 = | \{ > X_Of£set = S(ppm]
- - p - = ‘ | X_Points = 32768
S X_Prescans -1
X_Resolution = 0.22439396[Hz)
X_Sweep = 7.35294118 (kHz)
X_Sweep_Clipped = 5.88235294 [kilz]
— Irr_Domain = Proton
P = Irzr_Freq = 391.78655441 [MHz]
g 4 - Irr_offset = 5(ppm]
g Tri_Domain = Proton
= | Tri_Freq = 391.78655441 [MHz)
2 oI J J e Tri_offset = Sippm]
o - T R R r A Bamat v e T o [rrr{ Clipped = FALSE
9.0 80 7.0 60 50 40 30 20 10 L =4
‘otal_Scans =4
, (IR ] ] [LILR ]
/ \ == A //7% &\ | Relssationfelsy = S0e)
=23 2 o~ NSt o oo EeH TR SRS n o 0@ |RecvnGein =
= ~= O w%nmm—% &= = W Qv ol T en o x§5 Temp_Get = 19.5(dc]
eg & PR E2838LE88 Rerm XX ARRRAAIA] 838 (Rl BEEte
% o6 %6 S FEFTIFTS s —_——— ~——ie Oge [SFEARS Ciiaeinta
X : parts per Million : Proton XAngle =745 degl
o

abundance

N JEOL D

o O === PROCESSING PARAMETERS ----
N dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0(s] )
/S trapezoid( 0[%], O[%], 80[%], 100([%] )

O zerofill( 1)
££¢( 1, TRUE, TRUE )

20180213_hsk486cab_Carbon

41

RN
g
H
*
4
>
g

13-FEB-2018 17:41:01

= single pulse decoupled ga
=1
- 26214
= Carbonl3
= tppm]
Dimensions =X
o | Site = JNM-ECS400
< Spectrometer = DELTAZ MR
Field Strength = 9.2982153(T) (400 (Miz])
X_Acq Duration = 1.048576(s)
X_pomain = 13
re. = 99.54517646 [Maz]
X_Offset = 100(ppm]
X_Points = 32768
X_Prescans -
X Resolution = 0.95367432(Hz)
X_Sweep = 31.25([kAz)
X_Sweep_Clipped = 25(kiz]
Irr_Domain = Proton
Irz_Froq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
Clipped = FALSE
o Y M' Scans = 184
Total_Scans - 184
| o ey e e v e I ; . oy ey ;
1300 1200 1100 1000 90 800 700 600 500 400 300 20 Relwxetionpelay - 2te)
cvr_Gain = 50
| ‘ J| | zemeset = 19.8(4c]
I\ /‘\ I ‘ ‘ /| x-s0_wiaen = 10.45[us]
4 X_Acq_Time = 1.048576(s)
CeasaTogaR g eee s 2% 53| xange = 30(deg]
NS =T m N8OS 0 Qv 5] o & T | x_Atn = 4.9[dB]
A3S2AFTRSIA 2 RRE 8 28 58| xruse = 3.48333333[us)
X parts per MiTlion “Carbon13 IrzAtn_pec =:42:77(d8)
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abundance

" O
i JEOL
\\ /7 =
2
- Ll ===~ PROCESSING PARAMETERS ----
(0] de_balance( 0, FALSE )
xp( 0.2[Hz], 0.0(s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1)
£ft( 1, TRUE, TRUE )
- machinephase
e- OH
N [8 4m [&
E it ul‘ - = 20180905_hsk550-0905_Prot
= delta
’ x = proton.jxp
‘ | = hsk550-0905
‘ = CHLOROFORM-D
= 5-SEP-2018 15:12:19
' = 18-0CT-2018 22:09:19
<
oL '?g ‘ = rs & a1ngly; Pules
o = = = 1p comprEX
‘ | = 26214
| ‘ = Proton
| = tppm]
| ‘ ' Dimensions =x
Site = JNM-ECS400
| | | ‘ Spectrometer = DELTA2_NMR
J JJ J ),
Field Strength = 9.2982153(T) (400 [Miz))
X_Acq Duration = 4.41450496(s]
o | X_pomain =18
- X_Freq = 395.88430144 [MHz]
X_Offset = 5[ppm]
X_Points = 32768
X_Prescans -1
X_Resolution = 0.22652597 (Hz)
X_Swee = 7.42280285(kHz)
X_Sweep_Clipped = 5.93824228 [kHz)
Irr_Domain = Proton
Irzr_Freq = 395.88430144 [MHz]
Irz_Offset = 5[ppm]
’ H Tri_Domain = Proton
\ Tri_Freq = 395.88430144 [MHz)
o L { L DL 1| S Tri_offset = 5(ppm]
. : — . e - S - e S Clipped -
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 otaa, e o5
/\\ \ / Relaxation_Delay = 5[s]
=t <+ %~ QXY= =0 =0 e % Recvrceln a0
g3% = 28 B80220a8RERE SE82 |mem =i
L GUGR . s i H Vet B’ X_90_width = 11(us]
Spaty 5} g R RS R R R RS R R R ] SSSg iTwisa = 4.4145049618]
X : parts per Million : Proton XAngle =745 deg]

abundance

i 0.0 JEOL
ST \\S// O
-
O ==== PROCESSING PARAMETERS
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0(s] )
trapezoid( O[%], O[], 80[%], 100[3] )
zerofill( 1)
££6( 1, TRUE, TRUE )
OH machinephase
ppm
SA 4 LUFICEH%: : 20180910_hsk837carb_Carbon-1-1.3jdf
m
= 20180910_hsk837carb_Carbo
= delta
= carbon. jxp
= hsk93Tcarb
= CHLOROFORM-D
= 10-SEP-2018 13:22:17
= 23-0cT-2018 14:
a
S = single pulse decoupled ga
= 1D compEX
- 26214
= Carbonl3
= [ppm]
Dimensions =X
Site = JNM-ECS400SSL
Spectrometer = DELTA2_NMR
Field Strength = 9.20197068(T] (390(MHz])
X_Acq_Duration = 1.06430464(s)
S X_pomain =13c
X_Freg = 98.51479726 [MHz]
X_Offset = 100(ppm]
X_Points = 32768
X_prescans -
X_Resolution = 0.93958061 (Hz)
X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187 [kz]
Irr_Domain = Proton
Irzr_Freq = 391.78655441 [MHz]
Irz_Offset = 5[ppm]
! = FALSE
- A AN At Y W -
Total_Scans - 51
e ARsamansat T T T A AAamanass Amamaa s AAaanmas
1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 |elarationpelay = 2ls)
e Temp_Got. = 21.2[4c]
| | /‘ | /‘ | 7 }\ ' ‘ ‘ | X_90_Width = 8.76[us]
3 U X_Acq_Time = 1.06430464(s]
2 IRE88 gagge a 25 8 X Angle = 30(deg]
* 9. 00\ 000 NN < 0.0 0 X_Atn = 3.8[dB]
= waARSA EEEE & =8 a X_pulse = 2.92[us)
X : parts per Million : Carbon13~ IrzAtn_pec =:18:387 (e8]
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OTS ~—-- PROCESSING PARAMETERS —-—-
dc_balance( 0, FALSE )
xp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], O[%], 80[%], 100(%] )
s zerofill( 1)
OBZ A £fe( 1, TRUE, TRUE )
N machinephase
ppm
5a EUFICE3: : 20180829_hsk759recry_Proton-1-1.3df|
)
& B [ 8 (8
4= |3 |= Filename = 20180829_hsk759recry_Prot
Author = delta
| Experiment = proton. jxp
Sample_Id = hsk759recry
Solvent = CHLOROFORM-D
’ Actual_Start_Time = 29-AUG-2018 13:13:59
‘ ( (Eg (tx) Revision_Time = 18-0CT-2018 23:01:49
' \ E= 122
( ‘? = Comment = single_pulse
| ‘ f | Data_Format = 1D COMPLEX
‘ | . Dim_Size = 26214
‘ | | | Dim_Title = Proton
Dim _Units = [ppm)
4 J B J J J ) / Dimensions -X
site = NM-ECS400
= Spectrometer = DELTAZ_NMR
Field_Strength = 9.2982153(T] (400[MHz])
X_Acq Duration = 4.41450496(s]
X_Pomain =
X_Freq = 395.88430144 [MHz)
X_Offset = 5(ppm]
X_Points = 32768
X_Proscans =1
X_Resolution = 0.22652597(Hz]
X_Sweep = 7.42280285 [kHz]
X_Sweep_Clipped = 5.93824228[kHz]
Irr_Domain -
P Irx_Freq = 395.88430144 [MHz]
2 Irr_Offset = Sppm]
2 ‘ ‘u d ‘ Tri_Domain = Proton
= Tri_Freq = 395.88430144 [MHz]
2 oA__JgJ L JUL UV Tri_Offset = 5(ppm]
El - . S —— . : Clipped = FALSE
Scans -4
8.0 7.0 5 4.0 20 Total Moaas 2
l [} ||| | L1
| B " / Relaxation_Delay = 5(s]
© o % T NS = o T 23 o e Raove_Gath =20,
22 § Z% 255845582 g £R28%8 £ R g
2 % E 2 Y Y Oy ) Oy 0 3 Oy 2 R X_90_width = 11[us]
s [ty TR Yy o = = X_Acq_Time = 4.41450496(s]
X : parts per Million : Proton X Angle =:AB[deg)
!
o
S
a JEOL
L
=E
—_ ~--- PROCESSING PARAMETERS —---
o OTS dc_balance( 0, FALSE )
C xp( 2.0, 0.0[s] )
o trapezoid( O[%], O[%], 80[%], 100[%] )
o zerofill( 1 )
o fft( 1, TRUE, TRUE )
< machinephase
| OBz oem
~ reference( 77.16733([ppm], 77(ppm] )
= Teference( 77.0[(ppml, 77(ppm] )
= 5a
b2l Filename = 20180829_hsk759car_Carbon
= Author = delta
E Experiment = carbon. jxp
] Sample_Id = hsk759car
Ll | Solvent = CHLOROFORM-D
= RActual_Start_Time = 29-AUG-2018 20:37:19
3 Revision_Time = 23-0CT-2018 15:20:52
=1 Comment. = single pulse decoupled ga
S Data_Format = 1D COMPLEX
E Dim_Size = 26214
Dim _Title = Carbonl3
23 Dim _Units = [ppm)
P= Dimensions =X
| Site = JNM-ECS400SSL
] Spectrometer = DELTA2_NMR
g‘ Field_Strength = 9.20197068([T] (390[MHz])
3 X_Acq_Duration = 1.06430464(s]
X_Pomain -
27 X_Freq = 98.51479726 (MHz]
5 X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.93958061 (8z]
X_Sweep = 30.78817734 [kHz]
X_Sweep_Clipped = 24.63054187[kHz)
Irr_Domain = Proton
#3 Irr_Freq = 391.78655441 [MHz]
2 Irr_Offset = Sppm]
I Clipped = FALSE
= Scans = 86
2 Total_Scans = 86
< T T T T T T T T T T T T T
1700 160.0 1500 1400 1300 1200 1100 1000 900 800 700 600  50.0 300 200 [ISimiienielarniial
Temp_Get. = 21.4(4c]
‘ / ) /\\\ / \\\ / / / | X_90_Width = 8.3[us]
£ X_Acq_Time = 1.06430464(s]
8 2 D8¥28RA g388sg LZUL D | xangie = 30(deg]
% g1 S0 ON90 N ek SR NS T | ' = 3.8(dB)
g 3 S833&G 2ERER Q8 AT S | xrpulse = 2.76666667[us]
X : parts per Million : Carbon13~ Irr_Atn_Dec = 17.954[d8]
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OAc
5b

seoLJ

~=== PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1)

££e( 1, TRUE, TRUE )

abundance

7.809 ~_

B

g (8 (8
ElE E
7.0 6.0 5.0
AR AN~
~0n s SO
=T T N0 wvi st on ol
&3e8 SERR
~e~e~~ T TS

77887

T Million : Proton

2482 ~—
0.008
-0.000
-0.009

machinephase
ppm
Filename = 20180622_hsk742B_Proton-1
Author = delta
Experiment = proton. jxp
Samplo_Id = hsk7428
Solvent = CHLOROFORM-D
Actual_Start_Time = 22-JUN-2018 18:07:14
Revision_Time = 18-0CT-2018 23:04:06
Comment = single_pulse
Data_Format = 1D CoMPLEX
Dim_Size = 26214
Dim_Title = proton
Dim_Units = (ppm)
Dimensions -x
site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153[T] (400[MHz])
X_Acq Duration = 4.41450496(s]
= 395.88430144 [MHz]
= 5(ppm]
= 32768
X_Prescans =1
X_Resolution = 0.22652597 (8z]
X_Sweep = 7.42280285[xHz]
X_Sweep_Clipped = 5.93824228[kHz]
Irr_Domain -
Irr_Freq = 395.88430144 [MHz]
Irr_Offset = S(ppm]
Tri_Domain = Proton
Tri_Freq = 395.88430144 [MHz]
Tri_Offset = 5(ppm]
Clipped = FALSE
Scans -4
Total_Scans =4
Relaxation_Delay = 5[s]
Recvr_Gain = a2
Temp_Get = 20(dc]
X_90_width = 11(us]
X_Acq_Time = 4.41450496(s)
X_Angle = 45[deg]

0.3

0.2

0.1

abundance

OTs

OAc
5b

IJEDLD

-—-- PROCESSING PARAMETERS ——--
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1 )

££e( 1, TRUE, TRUE )

machinephase

ppm

EUFICE%: : 20180905_hsk742carb_Carbon-1-1.3jdf

o

3.334

N °
X : parts per Million : Carbon13

7.498 —
5
52,697 ——

T T T T T T
-100  -20.0 -30.0 -40.0 -50.0 -60.0

=

X

e

1.868
0.326
-0.316
-5.767
-47.927
-54.661
-55.408
-56.088

Filename = 20180905_hsk742carb_Carbo
Author = delt.
Experiment = carbon. jxp
Samplo_Id = hsk742carb
Solvent = CHLOROFORM-D
Actual_Start_Time = 5-SEP-2018 15:24:13
Revision_Time = 19-0CT-2018 09:26:12
Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = (ppm)
Dimensions -x
site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Stremgth = 9.2982153(7] (400 (MHz])
X_Acq Duration = 1.048576[s]

= 99.54517646 [MHz]

= 100 [ppm]

= 32768
X_Prescans =4
X_Resolution = 0.95367432(z]
X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25(kHz]
Irr_Domain -
Irr_Freq = 395.88430144 [MHz]
Irr_Offset = S(ppm]
Clipped = FALSE
Scans = 254
Total_Scans = 254
Relaxation_Delay = 2(s]
Recvr_Gain = 50
Temp_Gat = 21.11dc]
X_90_width = 10.3[us]
X_Acq_Time = 1.048576(s]
X_Angle = 30(deg]
X_Atn = 5(dB]
X_Pulse = 3.43333333(us]
Irr_Atn_Dec = 22.5[dB]




X Tparts per Million

: Carbon13

R
N JEOL
---- PROCESSING PARAMETERS ----
OTS dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100(%] )
zerofill( 1 )
f£fe( 1, TRUE, TRUE )
machinephase
=3 OTES e
5c
Filename = 20180622_hsk743A_Proton-1
Author = delta
Experiment = proton.jxp
Sample_Id = hsk743A
Solvent = CHLOROFORM-D
RActual_Start_Time = 22-JUN-2018 18:47:53
Revision_Time = 18-0CT-2018 23:07:49
<
& Comment: = single_pulse
Data_Format = 1D COMPLEX
| Dim_Size = 26214
(= Dim_Title = Proton
- Dim _Units = [ppm)
\ Dimensions -X
site = NM-ECS400
‘ Spectrometer = DELTAZ_NMR
B
) I Field_Strength = 9.2982153(T] (400[MHz])
2] X_Acq Duration = 4.41450496(s]
< X_Demain -
= o ™ [ fen X_Freq = 395.88430144 [Muz]
:i < { 3’8 X_Offset = 5(ppm]
¥ | o X_Points = 32768
| J | X_Proscans =1
‘ [ X_Resolution = 0.22652597(Hz]
’-8 | | ‘ X_Sweep = 7.42280285(kHz)
{ = | X_Sweep_Clipped = 5.93824228([kHz]
'\ l‘ | Irr_Domain -
P | Irr_Freq = 395.88430144 [MHz]
2 /i S Irr_Offset = 5[ppm]
= Tri_Domain = Proton
= J W\ ﬁ Tri_Freq = 395.88430144 [MHz]
2 Tri_Offset = 5(ppm)
Gl : ST = e Clipped = FALSE
Scans -4
60 3'0 2‘0 1.0 Total_Scans =4
‘ /I L] -IR T I
\ Relaxation_Delay = 5([s]
2 : - Recvr_Gain =38
2 92 23YF aLTS o e
b L T L I N a 2| x_90_wsden = 11(us]
L B =1 S 0= Bt
| x_Acq_Time = 4.41450496(s]
X_Angle = 45[deg]
=
p OTs JEOL
2
S
~--- PROCESSING PARAMETERS —---
= dc_balance( 0, FALSE )
S OTES xp( 3.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1 )
3 50 £fe( 1, TRUE, TRUE )
S, machinephase
ppm
g reference( 77.10304[(ppm], 77(ppm] )
2 KUFICHR: : 20180903 _hsk755carb_Carbon-1-1.jdf
®o
<4 Filename = 20180903_hsk755carb_Carbo
S Author = delta
3 Experiment = carbon. jxp
o~ Sample_Id = hsk755carb
gA Solvent = CHLOROFORM-D
Actual_Start_Time = 3-SEP-2018 11:31:16
& Revision_Time = 23-0CT-2018 15:27:25
o= Comment: = single pulse decoupled ga
Data_Format = 1D COMPLEX
v Dim_Size = 26214
<=4 Dim _Title = Carbonl3
S Dim Units = (ppm)
Dimensions -X
z site = NM-ECS400
=¥ Spectrometer = DELTA2_NMR
Field_Strength = 9.2982153(T] (400[MHz])
P X_Acq Duration = 1.048576(s]
= X_Domain -
X_Freq = 99.54517646 [MAZ)
X_Offset = 100 [ppm]
a4 X_Points = 32768
S X_Prescans =4
X_Resolution = 0.95367432(Hz]
X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25[kHz]
Irr_Domain -
P Irx_Freq = 395.88430144 [MHz]
2 Irr_Offset = Sppm]
I Clipped = FALSE
= Scans =157
_é Total_Scans = 157
T T T T T T T T T T T
1400 1300 1200 1100 1000 900 800 700 600 500 400 300 ey sl
| \ ] l | Temp_Get = 20.9[dC)
| | /‘ \ ‘ 1‘\ \ l /// X_90_width = 10.3[us]
L= = g X_Acq_Time = 1.048576(s]
= 2 22 g 88%% 2888 X Angle = 30(deg]
= O e S neoN QA X_Atn = 5(dB]
3 & a8 % ERE2 maaa X_Pulse = 3.43333333[us]
= = Irr_Atn_Dec = 22.5(a8]
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0(%], O[], 80[%], 100(%] )
zerofill( 1 )
f£fe( 1, TRUE, TRUE )
machinephase
ppm
> =) b—3 b4 el
% % S & i
r= = —— S e
3 Filename = 20180706_hsk761A_Proton-1
Author = delta
Experiment = proton.jxp
Sample_Id = hsk761A
Solvent = CHLOROFORM-D
Actual_Start_Time = 6-JUL-2018 16:00:58
Revision_Time = 18-0CT-2018 23:13:38
OTS Comment: = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm)
OTBS Dimensions -X
- site = NM-ECS400
£ Spectrometer = DELTA2_NMR
5d Field_Strength = 9.2982153(T] (400[MHz])
X_Acq Duration = 4.41450496(s]
X_Pomain =
X_Freq = 395.88430144 [MHz)
X_offset = 5(ppm]
X_Points = 32768
X_Proscans =1
X_Resolution = 0.22652597(Hz]
X_Sweep = 7.42280285 [kHz]
X_Sweep_Clipped = 5.93824228[kHz]
Irr_Domain -
P Irx_Freq = 395.88430144 [MHz]
2 0 Irr_Offset = Sppm]
&roq—N—ud AN J Tri_Domain = Proton
= Tri_Freq = 395.88430144 [MHz]
2 Tri_Offset = 5(ppm)
C] o 2 : - . i ; 11| Clipped = FALSE
8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0 :::::_s“n_ = :
) | \ \‘ ‘ I
/ \ | 2 7 \ \ | | Relaxation_Delay = 5[s]
' b 14 Recvr_Gain =38
Sz a3C ﬁNE'Q:QE%% gi 23233 83 :gggs Temp_Get = 20.3(dc]
XS oA TIIIMaRS ITI 0N Ad & =S535383 | o waen = Titaay
S s FFFFFame o ====== O0 COCSG | G rine = 4.41450496(s]

X : parts per Million : Proton X Angle =:AB[deg)
JEOL ;
= OT:

s ~--- PROCESSING PARAMETERS —---
dc_balance( 0, FALSE )
xp( 2.0[Hz], 0.0[s]
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1 )
OTBS fft( 1, TRUE, TRUE )
machinephase
ppm
5d EUFICHI%: : 20180829_hsk640cab_Carbon-1-1, jdf
o Filename = 20180829_hsk640cab_Carbon
< Author = delta
Experiment = carbon. jxp
Sample_Id = hsk640cab
Solvent = CHLOROFORM-D
RActual_Start_Time = 29-AUG-2018 13:01:36
Revision_Time = 23-0CT-2018 15:29:21
Comment: = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim _Title = Carbonl3
Dim_Units = [ppm)
Dimensions -X
site = NM-ECS400
- Spectrometer = DELTA2_NMR
S
Field_Strength = 9.2982153(T] (400[MHz])
X_Acq _Duration = 1.048576[s]
X_Pomain =
X_Freq = 99.54517646 [MAZ)
X_offset = 100 [ppm]
X_Points = 32768
X_Proscans =4
X_Resolution = 0.95367432(Hz]
X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25[kHz]
Irr_Domain -
P Irx_Freq = 395.88430144 [MHz]
2 Irr_Offset = Sppm]
g Clipped = FALSE
E o " Scans =138
2 Total_Scans = 138
< T T T T T T T T T T T T T T
150.0 140.0 130.0 1200 1100 1000 900 800 700 60.0 500 400 300 100 "0 5100 |ptamppesiarosgial
| J Temp_Get = 21.4(dC)
‘ ‘ ," \ ‘ /‘.‘ ‘ // \ /\ X_90_width = 10.3[us]
{ 1y X_Acq_Time = 1.048576(s]
3 8:2g e 238 8 5= X Angle - 30(deg)
a = &3 ==3%d == = 53 ara = sgan)
3 S a8 FRELS R @ h i X_Pulse = 3.43333333[us]
X : parts per Milffon : Carbon13 Irr_Atn_Dec e G
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. JEOL ; ;
OTs ‘s
(=) o ==== PROCESSING PARAMETERS ---—
% dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s]
trapezoid( 0(%], O(%], 80[%], 100(%] )
OTBDPS zerofill( 1)
f£fe( 1, TRUE, TRUE )
2 machinephase
5e i
BUFICEA%: : 20180621_hsk738A_Proton-1-1. jdf
o]
- Filename = 20180621_hsk738A_Proton-1
Author = delta
Experiment = proton.jxp
Sample_Id = hsk738A
=) Solvent = CHLOROFORM-D
wi Actual_Start_Time = 21-JUN-2018 20:23:26
Revision_Time = 19-0CT-2018 16:13:03
=S Comment = single_pulse
=] - Data_Format = 1D COMPLEX
F Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm)
Dimensions -X
] site = JNM-ECAS00
=} ) re r’ =3 Spectrometer = DELTA2_NMR
] o | 2 |3
< | | Field_Strength = 11.7473579[T] (500 [MHz])
J =) J X_Acq Duration = 3.49175808(s]
X_Domain -
X_Freq = 500.15991521 [Muz]
] X_offset = 5.0(ppm]
o X_Points = 32768
X_Prescans =1
X_Resolution = 0.28638868 [Hz]
X_Sweep = 9.38438438 (kHz]
= X_Sweep_Clipped = 7.50750751[kHz]
-] Irr_Domain -
& Irr_Freq = 500.15991521 [MHz]
2 Irr_Offset = 5.0(ppm]
= Tri_Domain = Proton
= Tri_Freq = 500.15991521 [MHz]
2o 1 N N A/ Tei_Offset = 5.0(ppm]
° T T T i + Clipped = FALSE
5.0 4.0 3.0 20 1.0 0 :::::_acm_ = :
i I
/ 1] K | \ [ Relaxation_Delay = 5(s]
< Recvr_Gain =36
B R R R R R A B A R 99 % s BBl 3 1 4 X_90_width = 13.58[us]
L S S N e O ol S S +F i L S B i S g X Asq Tisa = 3.45175808 (8]
X : parts per Million : Proton X Angle =:AB[deg]
oTs JEOL O
~--- PROCESSING PARAMETERS —---
dc_balance( 0, FALSE )
OTBDPS ey Al
< trapezoid( O[%], O[%], 80[%], 100([%] )
S zerofill( 1 )
5e ££e( 1, TRUE, TRUE )
machinephase
ppm
reference( 132.99307([ppm], 77[ppm] )
roference( 21.13716ppm], 77[ppm] )
Filename = 20180905_hsk738carb_Carbo
a Author = delta
= Experiment = carbon. jxp
Sample_Id = hsk738carb
Solvent = CHLOROFORM-D
Actual_Start_Time = 5-SEP-2018 18:47:18
Revision_Time = 23-0CT-2018 15:34:14
Comment: = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim_Size = 26214
a Dim_Title = Carbonl3
S Dim_Units = (ppm)
Dimensions -X
site = JNM-ECAS00
Spectrometer = DELTA2_NMR
Field_Strength = 11.7473579[T] (500[MHz])
X_Acq_Duration = 0.83361792(s]
X_Pomain = 13¢
X_Freq = 125.76529768 [Muz]
il X_offset = 100 (ppm]
=, X_Points = 32768
X_Prescans =4
X_Resolution = 1.19959034 [8z]
X_Sweep = 39.3081761 (kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain -
& Irr_Freq = 500.15991521 [MHz]
2 Irr_Offset = 5.0(ppm]
k] L Clipped = FALSE
= Scans = 201.0
2 <7 W Total_Scans = 201.0
=
T T T T T T T T
1500 1400 1300 1200 1100 1000 900 800 700 600 500 400 ey sl
A J A | ==
= X = 10[u
! S X_Acq_Time = 0.83361792(s]
v AN = O =00 o o o -
g 2885373%8 ¥o=- & e = Jals
3 e g X_Atn = 7.6(dB]
I SRIINASSN LERE B X_Pulse = 3.33333333[us]
X : parts per Million : Carbon13 Irr_Atn_Dec = 19.618[d8]
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=&
] \\NS o —=-— PROCESSING PARAMETERS —-—-—
4 > =3 dc_balance( 0, FALSE )
o o0 sexp( 0.2[Hz], 0.0[s] )
E trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1)
f£ft( 1, TRUE, TRUE )
OTBDPS nachinephase
PP
6 EUFICH3:: 20181016_hskB71B_Proton-1-1.jdf
Filename = 20181016_hsk871B_Proton-1
Author = delta
2 Experiment = proton. jxp
‘ b3 Sample_Id = hsk871B
Solvent = CHLOROFORM-D
Actual_Start_Time = 16-0CT-2018 13:51:31
Revision_Time = 12-NOV-2018 11:33:00
Comment =
Data_Format =
Dim_Size -
(8 Dim_Title -
= Dim_Units =
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.2982153(T) (400 (MHz])
ration = 4.41450496(s)
in =1
X_Froq = 395.88430144 (MHz]
X_Offset = 5(ppm]
X_points - 32768
X_Prescans -1
| I X_Resolution = 0.22652597 [5z]
X_Sweep = 7.42280285 [kHz]
X_Sweep_Clipped 5.93824228 [kHz]
Irr_Domais = Proton
& | Irr_Freq = 395.88430144 Mz]
151 | Irr_Offset = 5(ppm]
5 Tri_Domain = Proton
2 Tri_¥req = 395.88430144 [Miz]
2 Tri_Offset = 5[ppm]
s T T T " Clipped = FALSE
Scans -4
7.0 6.0 5.0 0 pvE ot
d A
| Relaxation_Delay = 5[s]
\ == Recvr_Gain = 40
o~ o — 00 mwwg—-vc v xR S Mo ® = % =
24 GRCTEE42R2E 2558 F FESE Z2EE |reoe iarated
? f A Bf Bl Lo 3 S : 2 Ses X_90_Width = 11[us]
== OO A Oaaaa e =s = === S 23 | X acqrime = 4.41450496(s)
X : parts per Million : Proton X_Angle = 451deg)
=

g JEOL O

---- PROCESSING PARAMETERS —--—
dec_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0(%], 0[%], 80(%), 100(%] )

zerofill( 1)
\\N3 £ft( 1, TRUE, TRUE )
machinephase
ppm

EUFICHI3: : 20181023_hsk871Bearb_Carbon-1-1. jdf

0.2

i OTBDPS

0.1

abundance

24

2129.637

T T T T
120.0 110.0 100.0 90.0 80.0

£129.542

66423 —

10.0/

Filename

Author

Experiment
Sample_Id

Solvent
Actual_Start_Time
Revision_Time

Dim_Units
Dimensions

Field Strength
ration
in
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Swaep
X_Sweep_Clipped
Irr_Domain
Irr Freq
Irr_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width

Time
X_Angle
X _Atn
X_Pulse
Irr_Atn_Dec

20181023_hsk871Bcarb_Carb
delta

carbon. 3xp

hsk871Bcarb

CHLOROFORM-D

23-0CT-2018 19:26:11
8-DEC-2018 15:48:01

single pulse decoupled ga
1D coMpLEX

26214

Carbon13

[ppm]

x

INM-ECS400SSL
DELTAZ_NMR

9.20197068(T) (390 (MHz])
1.06430464(s]

13¢

98.51479726 [MHz]

100 [ppm]

32768

4
0.93958061 [Hz]

30.78817734 [kHz]
24.63054187 [kHz]

391.78655441 [MHz]
5 (ppm]

FALSE
907
907

2(s)

50

21.4(4c]

10.51 [us]
1.06430464[3]
30(deg)

4(aB)
3.50333333[us)
20.416[dB]
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HO O | < ~=-- PROCESSING PARAMETERS —---
/; | dc_balance( 0, FALSE )
| sexp( 0.2[Hz], 0.0[s] )
| trapezoid( 0[%], O[%], 80[%], 100[%] )
| zerofill( 1 )
W | £fe( 1, TRUE, TRUE )
machinephase
HO OH | -
7 ‘ EUFICE%: : 20181022_hsk862D_Proton-1-1. jdf
o | ' Filename = 20181022_hsk862D_Proton-1
N ‘ Author = delta
Experiment. = proton.jxp
Sample_Id = hsk862D
} Solvent = CHLOROFORM-D
Actual_Start_Time = 22-OCT-2018 17:48:10
Revision_Time = 23-0CT-2018 14:49:25
£ z
N S
| e Ll Comment. =
‘ Data_Format =
Dim_Size =
TS = K ' Dim_Title -
M [ e 3
2 I Dimensions -
‘ Site -
r . - =
= | ] f g / [; Spectromete:
=~ r - ' | Field_Strength = 9.2982153[T] (400 [MHz])
| | X_Acq_Duration = 4.41450496(s)
J | | J‘/ X_Domain =18
4 % X_Freq = 39588430144 [MHz)
X_Offset = S(ppm]
X_Points = 32768
X_Prescans =1
X_Resolution = 0.22652597[Hz]
! X_Sweep = 7.42280285[xHz]
‘ Clipped = 5.93824228(XHz]
Irr_Domain -
) | g :
2 Irr_Offset =
3 n,\ Tri_Domain =
= | L JU L Tri_Freq =
_g =) Ul teed Tri_Offset -
L4 T T T T T S S A e I T S A R TR :::i."d : :
8.0 7.0 5.0 4.0 3.0 2.0 1.0 0 o T
n
A AN AN N | A A Belasicion falsy - Btal
nxpg%g Sﬁgwgaxmw—-m S LrxODalmr % S
% FB on el TR BRSIRES % ZE58%8% 8§§ Seen.oar i i
2 R ¢ Bl 20000 RGP = QR \ > 2 2 ? X_90_width = 11[us]
Lo ol ol o o o LTI N O O = - cceQ X_Acq_Time = 4.41450496(s)
X : parts per Million : Proton X Angle =48 [deg)
-
JEOL
)
S
—=== PROCESSING PARAMETERS ----
] \ 7/ dc_balance( 0, FALSE )
= sexp( 3.0[Hz], 0.0[s] )
HO O/ trapezoid( 0[%], O[%], 80[%], 100[%] )
- ’, zerofill( 1)
—_— ’ f££t( 1, TRUE, TRUE )
< machinephase
ppm
-] N reference( 77.1222(ppm], O(ppm] )
= \\ reference( -0.0[ppm], 77(ppm] )
HO OH
§ 7 Filename = 20181015_hsk862Dcarb_Carb
Author = delta
% Experiment = carbon. jxp
=4 Sample_Id = hsk862Dcarb
= Solvent = CHLOROFORM-D
Actual_Start_Time = 15-OCT-2018 14:26:29
51 Revision_Time = 23-0CT-2018 14:57:57
S
1 Comment: - decoupled ga
8 Data_Format -
2 Dim_Size =
= Dim_Title = Carbonl3
] Dim Units = (ppm]
2 Dimensions -X
S site = JNM-ECS400
] Spectrometer = DELTA2_NMR
g'g Field_Strength = 9,2982153[T] (400([MHz])
= X_Acq_Duration = 1.048576(s]
X_Domain = 13C
S = 99.54517646 [MAz)
= X_Offset = 100([ppm)
X_Points = 32768
o X_Prescans =
S+ X_Resolution = 0.95367432(Hz]
Sl X_Sweep = 31.25(kHz]
X_Sweep_Clipped = 25[kHz]
34 Irr_Domain = Proton
= Irr_Freq = 395.88430144 (MHz)
2 Irr_Offset = 5(ppm]
s Clipped = FALSE
E° ———————" —— sokas =a
2 Total_Scans = 512
Bl
T T T T T T T T T T T e
1500 1400 1300 1200 1100 1000 900  80.0 700 600 500 400 300 200 10,0 felexetionpelay = 3le)
| ) / I | Temp_Get. = 21.9(dc)
| I / l I, o\ \ X_90_Width = 10.3[us)
X 23 X_Acq_Time = 1.048576(s]
& 88 28830h3 =8 a X angle = 30(deq)
=3 Lo naQLY~o S et X_Atn = 5[dB]
g SaAS ERRL¥E S8 a X_Pulse = 3.43333333(us]
X : parts per Million: Carbon13 Irr_Atn_pec #:22.31C0]
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2
&
s I
= === PROCESSING PARAMETERS ----
] AcO/ OAc dc_balance( 0, FALSE )
‘. sexp( 0.2[Hz], 0.0(s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
=} zerofill( 1)
Lo £££( 1, TRUE, TRUE )
\\ machinephase
AcO OAc won
Sl
=3 ff 2 S3
<
1 J _/“ Filename = 20180730_hsk800D_Proton-1
= Author = delta
33 Experiment = proton.jixp
B Sample_Id = hsk800D
Solvent = CHLOROFORM-D
Actual_Start_Time = 30-JUL-2018 14:14:12
= Revision_Time = 23-0CT-2018 21:15:28
2
B Comment. = single_pul.
Data_Format = 1D COMPLEX
Dim_size = 26214
= Dim_Title = Proton
<3 Dim_Units = [ppm]
Dimensions L
site = JNM-ECS400
Spectrometer = DELTA2_NMR
= Field Strength = 9.2982153(T] (400 (MHz))
X_Acq Duration = 4.41450496(s]
X_pomain -
= 395.88430144 [MHz]
= 5(ppm]
)
= = 32768
-1
= 0.22652597 (Hz]
= 7.42280285 [kHz]
= = 5.93824228 [kHz]
=4 = Proto
i = 395.88430144 [MHz]
g | = Sippm]
E J ‘ . = Proto
E | a = 395.88430144 [Muz]
2 (S S WY Tri_Offset = 5(ppm]
Gl . . . r r T Clipped = FALSE
Scans =4
6.0 50 4.0 3.0 2.0 1.0 0 oiay ki 2
‘ A Relaxation Delay = 5[s]
Recvr, = 40
%0 X
2 '§ § g S| remp_cet = 20.3(dc)
;! ] = < 2| x_s0_widen = 11(us]
< X_Acq_Time = 4.41450496(s)
X : parts per Million : Proton X Angle =:4%1dag]
o
S JEOL
S
- AcO,, OAc
a1 . ==== PROCESSING PARAMETERS ~--=
< dc_balance( 0, FALSE )
E sexp( 2.0(Hz], 0.0(s] )
a = trapezoid( 0[3], O[%], 80[S], 100[3] )
54 \ zerofill( 1)
=
E AcO OAc fee( 1, mavm, Tum )
machinephase
o
2 S3 eom
= 20181023_hsk800D_Carbon-1-1. jdf
0
S
= | Filename = 20181023_hskB800D_Carbon-1
° Author = delta
- Experiment = carbon. 3:
S sample_td = hsk800D
| Solvent = CHLOROFORM-D
% % Actual_Start_Time = 23-0CT-2018 17:21:21
;f Revision_Time = 23-0CT-2018 21:03:53
Comment = single pulse decoupled ga
SE Data_Format = 10 comprEx
= Dim_size = 26214
E| Dim_Title = Carbon13
Dim_Units = [ppm]
s Dimensions =x
o site = JMe-ECS400SSL
= Spectrometer = DELTA2_NMR
0
= Field Stremgth = 9.20197068(T] (390 (Miz])
< X_Acq Duration = 1.06430464(s)
E| X_Domain = 13c
2 X_Freq = 98.51479726 [Miz]
3 X_Offset = 100(ppm]
E X_Points = 32768
X_Prescans -
2 X_Resolution = 0.93958061 [Hz]
S X_Sweep = 30.78817734 [kHz]
E| X_Sweep_Clipped = 24.63054187[kHz]
~ Irr_Pomain = Proto
o 2 Irr_Freq = 391.78655441 [MHz)
g =1 Irr_Offset = 5[ppm]
s 4 14, = FALSE
2 L s = 2321
B Total_Scans = 2321
= T T T T T T T T T T T T T T
1700 1600 1500 1400 130.0 1200 1100 1000 90.0 80.0 700 600 500 400 300 200 |Feiwxationbelay - 3fel
i | Temp_Get = 21.4[d4C)
|\ \ ‘ ‘ X_90_width = 10.51[us]
4 X_Acq_Time = 1.06430464(s)
—_ w ~
= a883 g B X angle = 30(deg]
= S8R ° A X_Atn = 4(dB)
=3 | el el 2 = = (=3
e [ a & X_Pulse = 3.50333333[us]
X : parts per Million : Carbon13 Irr_Atn_Dec = 20.416[d8]
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17. HPLC spectra
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\\ 7/
o Br
50000 OH
4f
13.460
D_
—_———W —_—_ —_——_—— — e —e— e
22.0 23.0 24.0 25.0 26.0 270 28.0 29.0 30.0 31.0
Retention Time [min]
800007 —— Administrator_0829_001 - H2
20000 -
40000
50.227
1 49,773
20000
D_
—_———W —_—_ —_——_—— — e —e— e
22.0 23.0 24.0 25.0 26.0 270 28.0 29.0 30.0 31.0

Retention Time [min]
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Intensity [pi]

Intensity [pi]

—— Administrator_0124_001- (H2

700000 91131
600000 -
\ 7/
i O/ F
400000 -
1 OH
_ 49
200000
8.869
0
——
14.0 15.0 16.0 17.0 18.0 19.0 0.0 21.0
Retention Time [min]
—— administrator_0122_001 - (H2
30000
] 49,558
] rac
50,442
50000
D_
——
14.0 15.0 16.0 17.0 18.0 19.0 0.0 21.0

Retention Time [min]
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Intensity [pi]

Intensity [pi]

—— Administrator_0921_001- (H2

91.920
2000004
1 Me
QL
1000004 O/
OH
| 4h
3.080
i}
77 T T T T T T T T
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0
Retention Time [min]
F—— Administrator_0921_001- CH2
0000 4 92357
50,503
] rac
50000
D_
77 T T T T T T T T
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0

Retention Time [min]

S67



Intensity [pi]

Intensity [pi]

400000 90,002 |— Adm inistrator_0124 001 - H2
i \ 7/
o Br
Me
OH
2000004 4i
| 9.995
o}
B B e e o A B e e e o B e e o e B S s
11.0 12.0 13.0 14.0 15.0 16.0 17.0 13.0
Retention Time [min]
120000 1 F—— Administrator_0830_001- CH2
49.421
100000+
50.579
] rac
50000
D_
-50000 -
B B e e o A B e e e o B e e o e B S s
11.0 12.0 13.0 14.0 15.0 16.0 17.0 13.0

Retention Time [m in']

S68



Intensity [pi]

Intensity [pi]

220000 - 85.737 —— aAdministrator_0130_001 - (H2
200000
i O\\ //O
O,S\@CI
OH
100000 4
11.263
0 /\
) T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
10,0 11.0 12.0 13.0 14.0 15.0 16.0
Retention Time [min]
F—— administrator_0123_001- (H1
32000 - 42926
30000
| 50,574
rac
20000
10000 -
04—
1 T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
10,0 11.0 12.0 13.0 14.0 15.0 16.0

Retention Time [min]
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Intensity [pi]

Intensity [pi]

—— Administrator_1213_001- (H1

240000 - 91833
200000
R \ 7/
O/S O
| on [
4k
100000
. 8.167
0 —
-—Y 77— 77—
16.0 18.0 20.0 22.0 24.0 26.0 28.0 300 32.0
Retention Time [min]
280000 - 43,721 —— Administrator_1211_001 - (H2
300000
| rac 50.279
200000
100000
D_
1 T T T | T T T | T T T | T T T | T T T | T T T | T T T | T T T |
16.0 18.0 20.0 22.0 24.0 26.0 28.0 300 32.0

Retention Time [min]
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Intensity [pi]

Intensity [pi]

88.230 —— Administrator_1012_001 - (H2
110000 -
100000
QL0
| 1
OH
4]
50000 |
| 11.770
|:| —_—
————————
22.0 23.0 240 25.0 26.0 27.0 28.0 23.029.4
Retention Time [min]
45374 —— Administrator_0825_001 - (H2
200000
i 50,126
rac
100000
D_
————————
22.0 23.0 240 25.0 27.0 28.0 23.029.4

“Retention Time [min]
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Intensity [pi]

Intensity [pi]

160000 ] —— Administrator_1110_001 - (H2
§8.079
| \ //
100000 O/S\O
. OH
i 4m
- 11.921
-100000
-200000
-7 """ T T T T T
16.0 17.0 13.0 12.0 20.0 210 22.0 230 24.0
Retention Time [min]
220000 ] —— aAdministrator_1113_001 - (H2
200000
100000 rac
49,382
] 50.118
D_
-100000
-7 """ T T T T T
16.0 17.0 13.0 12.0 210 22.0 230 24.0
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Intensity [pi]

Intensity [pi]

55000 F—— administrator_1003_001- (H2
60000
| 90,237
40000 OTs
_ OBz
5a
20000 -
- 9,713
i e e ey v ——— —r————
|:|_
-—— ¥ F—"—r—"—+—/—1—
45,0 50.0 55.0 60.0 65.0 700 720
Retention Time [min]
F—— administrator_0622_001- (H2
40000
_ 51.177 rac
20000 -
43,823
[ —— S— T " Sl e
|:|_
-—— ¥ F—"—r—"—+—/—1—
45,0 50.0 55.0 60.0 65.0 700 720

Retention Time [min]
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Intensity [pi]

Intensity [pi]

—— Administrator_0626_001 - (H2
40000
OTs
OAc
7 5b
20000 -
1 89.415
|:|_
10,535
——
35.0 40,0 45,0 50.0 55.0 0.0 650 680
Retention Time [min]
F—— administrator_0625_001- (H2
55000 - 92534
rac
40000
] 50.066
20000 -
I:I_—-— _,_,_,—'L.__,_._.—--—\-—-l—n—-_.—v—-—"‘-'_'_‘q,._‘,_v e
——
35.0 40,0 45,0 50.0 55.0 0.0 650 680

Retention Time [min]
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Intensity [pi]

Intensity [pi]

F—— administrator_0718_001- (H1
24000 - 90.654
30000 -
] OTs
_ OTBDPS
20000 Se
10000 |
_ 9,346
|:| —
= sty a
L T T T | T T T | T T T | T T T | T T T | T T T | T T T | T T T
380 40,0 42,0 ' 46.0 43.0 50.0 313
Retention Time [min]
<0.503 F—— administrator_0718_001- (H1
2000
49,497
1000 - rac
D -
-1000
L T T T | T T T | T T T | T T T | T T T | T T T | T T T | T T T
380 40,0 42,0 46.0 43.0 50.0 313

Retention Time [min]
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Intensity [pi]

Intensity [pi]

golEe— Administrator 1102 001 - CH2

240000
200000 N3
OTBDPS
_ 6
100000
] 9,741
0
-t
= 10.0 . 11.0 11.5 12.0
Retention Time [min]
100000 7] 45531 —— Administrator_1102_001 - (H2
| rac so.4ss
50000
D_
-t
= 10.0 11.0 11.5 12.0
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Intensity [pi]

Intensity [pi]

100000 | —— administrator_1126_001 - (H2
HO,,, OTs
W
50000 HO OH
83.059
7
1 11.54
0 -
-—Y————— 77—
38.0 38.0 40.0 420 44.0 4.0 43.0
Retention Time [min]
—— Administrator_1126_001 - (H2
25000 A
20000
rac
50.468
45,532
0
e s e
-20000
-—Y————— 77—
38.0 38.0 40.0 420 44.0 4.0 43.0

Retention Time [min]
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Intensity [p]

Intensity [p]

0000 ] —— Administrator_0222_001 - tH2
] Me
~ OTs
40000 -
20000
I:I_
—_——mM e e
10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0
Retention Time [min]
30000 —— Administrator_0215_001 - tHZ
rac
20000 -
10000 0832
J 49,368
_ -
I:I_
-1I-"-"-"-I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
13.0 14.0 15.0 16.0 17.0 13.0 19.0 20.0 21.0 22.0

Retention Time [min]
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Intensity [p]

Intensity [pi]

—— Administrator_0222_001- (H2

24000 4
20000 82.115
Me
WOH
III
| OTs
10
10000
| T
|:| -
: ; : I : : ; I ; : — : ; : I : : : I : : : I
20.0 22.0 24.0 26.0 238.0 30.0
Retention Time [min]
30000 ) —— Administrator_0215_001 - (H2
| rac
20000
49,116 50.384
10000
D —
-1nnnn T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
210 22.0 23.0 24.0 25.0 26.0 27.0

Retention Time [min]
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