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Fig. S1. Structures of some known naturally occurring bis-THF compounds possessing additional

substituents (OH/Br/Cl) on the THF ring(s).
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Experimental Procedures

General Methods. 'H and >C NMR spectra were recorded in CDCl; (400 MHz for 'H and 100 MHz for
BC, respectively). Residual solvent peaks (7.26 and 77.16 ppm for CDCl;) are used as the internal
references for 'H and *C NMR spectra. Optical rotation data were recorded using quartz cells and sodium
D line at the specific temperature and the reported rotation data are the average of three measurements for
each sample. IR spectra were taken on an FT-IR spectrophotometer. High resolution mass spectra (HRMS)
were measured by TOF MS under the +ESI, +CI, or —CI conditions. Silica gel plates pre-coated on glass
were used for thin-layer chromatography using UV light, or 7% ethanolic phosphomolybdic acid and
heating as the visualizing methods. Silica gel was used for flash column chromatography with mixed ethyl
acetate (EtOAc) and hexane as the eluting solvents. Yields refer to chromatographically and
spectroscopically (IH NMR) homogeneous materials. All reactions were performed under an oxygen-free
atmosphere of nitrogen or argon unless otherwise stated. Air- and moisture-sensitive liquids were
transferred via a syringe. Reagents were obtained commercially and used as received unless otherwise
mentioned. Anhydrous THF, Et,O and PhMe were freshly distilled from sodium and benzophenone ketyl
and anhydrous Et;N, CH,Cl,, and HMPA were freshly distilled over CaH,, respectively, under a N,
atmosphere. Anhydrous MeOH was freshly distilled from iodine-activated magnesium turnings. It is
mentioned here that due to separation of the stereogenic propargylic carbon from other stereogenic centers
in the same molecules, the inseparable diastereoisomeric mixtures such as 12 and the related compounds
show very similar 'H and/or >C NMR spectra. In the cases of 12 and 12a, optical rotation data were taken

to differentiate each other.

A. Synthesis of Alkyne (rac)-11.
(rac)-3-(4'-Methoxybenzyloxy)pent-1-yne (rac)-11.
OPMB
_ Me

(rac)-11
Preparation of 4-methoxybenzyl 2,2,2-trichcloroacetimidate:' To a solution of 4-methoxybenzyl alcohol
(12.5 mL, 100 mmol) in anhydrous Et,O (100 mL) cooled in an ice—water bath (0 °C) was added NaH
(60% in mineral oil, 400.0 mg, 10.0 mmol) followed by stirring at the same temperature for 30 min. To the
above mixture was slowly added CI3CCN (10.0 mL, 100 mmol). The resultant mixture was slowly warmed
to room temperature and stirred for 1.5 h. The reaction was quenched by saturated aqueous solution of
NaHCO; (100 mL) and the reaction mixture was extracted with Et,O (100 mL x 3). The combined organic
layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under reduced
pressure to give the crude 4-methoxybenzyltrichloroacetimidate (25.1 g. 89.3 mmol) as a pale-yellow oil,
which was used directly in the next step.

To a solution of the commercially available (+)-pent-1-yn-3-ol (2.50 g, 29.7 mmol) and 4-methoxybenzyl

' Burova, S. A.; McDonald, F. E. J. Am. Chem. Soc. 2004, 126, 2495-2500.
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2,2,2-trichloroacetimidate (25.10 g, 89.3 mmol) in anhydrous CH,Cl, (100 mL) cooled in an ice—water
bath (0 °C) was added (+)-camphorsulfonic acid (690.0 mg, 2.97 mmol) followed by stirring 15 h at room
temperature. The reaction was quenched by saturated aqueous solution of NaHCO; (100 mL). The reaction
mixture was extracted with CH,Cl, (50 mL x 3) and the combined organic layer was washed with brine
(50 mL x 3), dried over anhydrous Na,SO,, filtered, and concentrated under reduced pressure. The residue
was purified by flash column chromatography (silica gel, eluting with 10% EtOAc in hexane) to
give (rac)-11 (4.24 g, 70%) as a pale-yellow oil. Rf= 0.63 (25% EtOAc in hexane); IR (film) 3289 (br),
2967, 2936, 2837, 1613, 1514, 1248, 1035 cm™; "H NMR (400 MHz, CDCls) & 7.32-7.28 (m, 2H), 6.91—
6.80 (m, 2H), 4.74 and 4.45 (ABq, J = 11.6 Hz, 2H), 3.99 (td, J = 6.8, 2.9 Hz, 1H), 3.81 (s, 3H), 2.46 (d, J
= 2.0 Hz, 1H), 1.82-1.70 (m, 2H), 1.01 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCl3) § 159.4, 130.1,
129.8 (x2), 113.9 (x2), 83.0, 73.9, 70.3, 69.5, 55.4, 28.9, 9.8; HRMS (—CI) calcd for C3H;50, (M-H")
203.1072, found 203.1082.

B. Synthesis of Alkyne (—)-(S)-11.
(-)-(S)-3-(4'-Methoxybenzyloxy)pent-1-yne (—)-(S)-11.

Q MeONMeHeHCI, EtzN Q TIPS—==, n-BuLi Q
| k Me MeO. K Me Me
c CH,Cl,, 0°Ctort, 1 h N THF, -78°C, 1h =
(97%) Me (93%) TIPS
S1 (known) S2
NH
OH L OPMB
(S,S)-Ru catalyst (2 mol%) P Me PMBO~ ~CCly(3.0 eq) P Me
i-PrOH, 1t, 2 h (93%, 98% ee) TIPS = CSA (10 mol%), CH,Cl, TIPS
rt, 15 h (74%)
S3 S4
Ts Me
OPMB Ph:[N\Ru;\
TBAF Me N>
/V Ph” "N
THF, rt, 5 min i
(92%, 98% ee) ()-(8)-11 Me~ Me
(S,S)-Ru catalyst

N-Methoxy-N-methylpropionamide (S1).” To a suspension of N-methoxymethylamine hydrochloride salt
(5.27 g, 54.0 mmol) in anhydrous CH,Cl, (150 mL) cooled in an ice—water bath (0 °C) was slowly added
Et;N (15.0 mL, 108.0 mmol) followed by adding propionyl chloride (4.7 mL, 54.0 mmol) dropwise to
maintain the internal temperature of the mixture below 4 °C. The resultant mixture was then allowed to
warm to room temperature and followed by stirring for 1 h at room temperature. The reaction was
quenched by saturated aqueous solution of NaHCOj; (50 mL) and the reaction mixture was extracted with
CH,Cl, (50 mL x 3). The combined organic layer was washed with 1M aqueous solution of HCI (20 mL)
and brine (20 mL), dried over anhydrous Na,SO,, filtrated, and concentrated under reduced pressure. The
residue was further dried under vacuum to give the known product S1 (6.13 g, 97%) as a colorless oil.” Rt

=0.42 (9% EtOAc in hexane); "H NMR (400 MHz, CDCl;, a mixture of two major conformers) 6 3.64 and

2 Kerr, W. J.; Morrison, A. J.; Pazicky, M.; Weber, T. Org. Lett. 2012, 14, 2250-2253.
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3.63 (s, 3H), 3.13 (s, 3H), 2.40 (q, J = 7.6 Hz, 2H), 1.11-1.06 (m, 3H); *C NMR (100 MHz, CDCl;) &
175.5 (br), 61.2, 32.3 (br), 25.2, 8.8.

Addition of TIPS-C=C-Li to the Weinreb Amide S$1.* 1-(Triisopropylsilyl)pent-1-yn-3-one (SZ).3b To
a solution of TIPS-C=C-H (14.5 mL, 65.0 mmol) in anhydrous THF (50 mL) cooled in a dry ice—acetone
bath at —78 °C was added n-BuLi (2.5 M in hexanes, 26 mL, 65.0 mmol) followed by stirring at the same
temperature for 5 min. The resultant solution of the acetylide was transferred via a cannula to a solution of
N-methoxy-N-methylpropionamide (S1) (6.13 g, 52.0 mmol) in THF (20 mL) cooled at —78 °C. After
stirring at the same temperature for 1 h, the reaction was quenched by saturated aqueous solution of NH4CI.
The reaction mixture was extracted with EtOAc (20 mL x 3) and the combined organic layer was washed
with brine, dried over anhydrous Na,SQ,, filtered, and concentrated under reduced pressure. The residue
was purified by flash column chromatography (silica gel, eluting with hexane) to yield the ketone S2°°
(16.9 g, 93%) as a pale yellow oil. Rf = 0.75 (9% EtOAc in hexane); 'H NMR (400 MHz, CDCl3) & 2.59 (q,
J=17.6 Hz, 2H), 1.16 (t, J = 7.6 Hz, 3H), 1.14-1.05 (m, 21H); C NMR (100 MHz, CDCls) 5 188.5, 104.2,
95.6,39.1, 18.6 (x6), 11.1 (x3), 8.3.

(9)-(S)-1-(Triisopropylsilyl)pent-1-yn-3-ol (S3).*” A flame-dried 100-mL round-bottom flask equipped
with a magnetic stirring bar was charged with degassed i-PrOH (50 mL) and 1-(triisopropylsilyl)pent-1-yn-
3-one (S2) (1.90 g, 5.5 mmol) under Ar atmosphere. A solution of the (S,5)-Ru catalyst (67.0 mg, 1.1 x
10" mmol) in anhydrous CH,Cl, (5 mL) was added to the above flask in one portion. The resultant
mixture was stirred at room temperature for 1.5 h and then concentrated under reduced pressure. The
residue was purified by flash column chromatography (silica gel, eluting with 5% EtOAc in hexane) to
give (S)-1-(triisopropylsilyl)pent-1-yn-3-ol (S3) (1.79 g, 93%) as a colorless oil. Ry = 0.53 (9% EtOAc in
hexane); [a]p™ —3.7 (¢ 1.0, CHCls) {Lit.”> (R)-S3 [a]p> +4.13 (c 2.3, CHCls), 92% ee}; IR (film) 3330 (br),
2961, 2943, 2866, 2169, 1463, 1016 cm '; '"H NMR (400 MHz, CDCls) & 4.34 (td, J = 6.0, 6.0 Hz, 1H),
1.82 (d, J = 5.6 Hz, 1H, OH), 1.80-1.69 (m, 2H), 1.08-1.05 (m, 21H), 1.02 (t, J = 7.6 Hz, 3H); *C NMR
(100 MHz, CDCl;) & 108.8, 85.6, 64.4, 31.2, 18.7 (x6), 11.3 (x3), 9.5.

(S)-Triisopropyl[3-(4’-methoxybenzyloxy)pent-1-ynyl]silane (S4). To a solution of 4-methoxybenzyl
2,2,2-trichloroacetimidate (12.7 g, 45.0 mmol) and (S)-1-(triisopropylsilyl)pent-1-yn-3-ol (S3) (5.3 g, 15.0
mmol) in anhydrous CH,ClI, (100 mL) cooled in an ice—water bath (0 °C) was added (+)-camphorsulfonic
acid (348.0 mg, 1.5 mmol) followed by stirring at room temperature for overnight. The reaction was
quenched by saturated aqueous solution of NaHCOj; (100 mL). The reaction mixture was extracted with

CH,Cl, (50 mL x 3) and the combined organic layer was washed with brine (50 mL x 3), dried over

3 (a) For a similar reaction of TIPS-C=C-Li with Weinreb amides, see: Son, S. U.; Yoon, Y. A.; Choi, D. S.;
Park, J. K.; Kim, B. M.; Chung, Y. K. Org. Lett. 2001, 3, 1065-1067. (b) Wang, P.-F.; Feng, Y.-S.; Cheng,
Z.-F.; Wu, Q.-M.; Wang, G.-Y; Liu, L.-L.; Dai, J.-J.; Xu, J.; Xu, H.-J. J. Org. Chem. 2015, 80, 9314-9320.

* For a similar procedure for reduction of 4-(triisopropylsilyl)but-3-yn-2-one, see: (a) Marshall, J. A.; Eidam,
P.; Eidam, H. S. J. Org. Chem. 2006, 71, 4840—4844. For reduction of 1-(trimethylsilyl)pent-1-yn-3-one, see:
(b) Krishnamurthy, V. R.; Dougherty, A.; Haller, C. A.; Chaikof, E. L. J. Org. Chem. 2011, 76, 5433-5437.

> For (+)-(R)-1-(triisopropylsilyl)pent-1-yn-3-ol, see: Ko, D.-H.; Kim, K. H.; Ha, D.-C. Org. Lett. 2002, 4,
3759-3762.
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anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (silica gel, eluting with 5% EtOAc in hexane) to give the PMB ether S4 (5.2 g,
74%) as a yellow oil. R; = 0.80 (9% EtOAc in hexane); 'H NMR (400 MHz, CDCls) & 7.31-7.28 (m, 2H),
6.90-6.86 (m, 2H), 4.76 and 4.48 (ABq, J = 11.2 Hz, 2H), 4.02 (t, J = 6.4 Hz, 1H), 3.81 (s, 3H), 1.87-1.63
(m, 2H), 1.08-1.05 (m, 21H), 1.02 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl3)  159.4, 130.4, 129.9
(x2), 113.9 (x2), 106.9, 86.7, 70.2, 70.1, 55.4, 29.1, 18.8 (x6), 11.3 (x3), 9.9.

(-)-(S)-3-(4'-Methoxybenzyloxy)pent-1-yne (-)-(S)-11. To a solution of the silylated compound S4 (5.2 g,
11.0 mmol) in THF (20 mL) cooled in an ice—water bath (0 °C) was added TBAF solution (1 M in THF,
11.0 mL, 11.0 mmol) followed by stirring at room temperature for 5 min. The reaction was quenched by
saturated aqueous solution of NH4CI and the reaction mixture was extracted with EtOAc (30 mL x 3). The
combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated
under reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with
5% EtOAc in hexane) to give the alkyne (—)-(S)-11 (2.1 g, 92%) as a pale-yellow oil. R = 0.73 (9% EtOAc
in hexane); [o]p™" —137.2 (¢ 1.0, CHCl3), 98% ee by HPLC [analysis conditions: Daicel CHIRALPAK
AD-H column, eluting with 3% i-PrOH in hexane at 1.0 mL/min; R;: 4.8 min (major) and 5.1 min (minor)].

Other spectroscopic data are the same as those for (rac)-11.

C. Synthesis of Aldehyde 7.
(E)-5-Hydroxypent-2-enal.

Mes~N_N-Mes

HO\/WO
Grubbs Il = Clu;. Ru=,

To a solution of 3-butene-1-ol (7.21 g, 8.6 mL, 100.0 mmol) and acrolein (16.8 g, 20.0 mL, 300.0 mmol)
in degassed anhydrous CH,ClI, (50 mL) under a nitrogen atmosphere and cooled in an ice—water bath (0 °C)
was added a solution of Grubbs II (170.0 mg, 0.2 mmol) in degassed anhydrous CH,Cl, (5 mL) via a
syringe. The cooling bath was then removed and the mixture was heated under refluxing for 24 h. The
reaction was cooled down to room temperature and the solvent and the volatile materials were removed
under reduced pressure. The residue was purified by flash column chromatography (silica gel, eluted with
50% EtOAc in hexane) to give (E)-5-hydroxypent-2-enal (8.51 g, 85%) as a colorless oil. Ry = 0.24 (50%
EtOAc in hexane); IR (film) 3403 (br), 2944, 2886, 2838, 1684, 1637, 1402, 1140, 1047, 975 cm '; 'H
NMR (400 MHz, CDCls) 6 9.42 (d, J= 8.0 Hz, 1H), 6.87 (dt, J = 15.6, 6.8 Hz, 1H), 6.12 (dd, J=15.6, 8.0
Hz, 1H), 3.76 (t, J = 6.4 Hz, 2H), 3.00 (br s, 1H, OH), 2.55-2.50 (m, 2H); *C NMR (100 MHz, CDCls) &
194.4, 155.7, 134.2, 60.3, 35.7; HRMS (+CI) calcd for CsHyO, (M+H") 101.0603, found 101.0602; and
caled for CsHoO, (M'—H) 99.0446, found 99.0442.

(E)-5-|(tert-Butyldimethylsilyl)oxy]pent-2-enal (7).
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To a solution of (E)-5-hydroxypent-2-enal (10.91 g, 109.0 mmol) and imidazole (11.16 g, 164.0 mmol) in
anhydrous CH,Cl, (200 mL) cooled in an ice—water bath (0 °C) was added TBSCI (19.74 g, 131.0 mmol)
followed by stirring at room temperature for 2 h. The reaction was quenched by saturated aqueous solution
of NH4Cl, and the reaction mixture was extracted with CH,Cl, (150 mL x 3). The combined organic layer
was washed with brine, dried over anhydrous Na,SQ,, filtrated, and concentrated under reduced pressure.
The residue was purified by flash column chromatography (silica gel, eluted with 9% EtOAc in hexane) to
afford the silylated aldehyde 7 (20.56 g, 88%) as a colorless oil. Rf = 0.43 (9% EtOAc in hexane); IR (film)
2956, 2930, 2858, 1697, 1637, 1256, 1103 cm '; 'H NMR (400 MHz, CDCl3)  9.53 (d, J = 8.0 Hz, 1H),
6.89 (dt, J =15.6, 6.8 Hz, 1H), 6.18 (dd, J = 15.6, 7.6 Hz, 1H), 3.80 (t, J = 6.0 Hz, 2H), 2.56 (dt, J = 6.4,
6.4 Hz, 2H), 0.90 (s, 9H), 0.07 (s, 6H); °C NMR (100 MHz, CDCls) & 193.5, 155.3, 134.2, 61.0, 35.9,
25.7 (x3), 18.1, =5.5 (x2); HRMS (+CI) calcd for C;H,30,Si (M+H") 215.1467, found 215.1461.

D. Synthesis of Alkyl Triflate 10.
(1'S,2S,2'R,3S,E)-2'-(N-Benzyl-N-mesitylenesulfonyl)amino-1'-phenyl-1’-propyl  7-[(tert-Butyl-
dimethylsilyl)oxy]-3-hydroxy-2-methylhept-4-enoate.

A solution of the chiral ester 8 (19.19 g, 40.0 mmol) in anhydrous CH,Cl, (80 mL) charged in an oven-
dried 250-mL round-bottom flask under a nitrogen atmosphere was cooled in dry ice—acetone bath (—78
°C). To the solution was added Et;N (15.0 mL, 108.0 mmol) via a syringe followed by stirring at —78 °C for
5 min. A solution of dicyclohexylboron triflate (1.0 M in hexane, 92.4 mL, 92.4 mmol) was added
dropwise over 50 min. The resultant mixture was stirred at —78 °C for 2 h followed by adding a solution of
the aldehyde 7 (6.60 g, 30.8 mmol) in anhydrous CH,Cl, (5 mL) dropwise. The resultant mixture was
stirred for 5 h from —78 °C to room temperature, and then the reaction was quenched by a buffer solution
(pH = 7, 50 mL). The reaction mixture was diluted with MeOH (100 mL) and 30% H,O, (60 mL) and
stirred vigorously for overnight. The mixture was concentrated under reduced pressure. The residue was
partitioned between H,O and CH,Cl,. The aqueous layer was extracted with CH,Cl, (100 mL x 3), and the
combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated
under reduced pressure. The residue was purified by flash column chromatography (silica gel, eluted with
9% EtOAc in hexane) to give the anti-aldol product (17.52 g, 82% with 95:5 dr) as a light yellow viscous
oil. Ry=0.39 (17% EtOAc in hexane); [a]p>> —48.8 (¢ 0.24, CHCly); IR (film) 3500 (br), 2927, 2857, 1736,
1457, 1378, 1320, 1253, 1153, 1095, 1015 cm'; "H NMR (400 MHz, CDCl3) § 7.33-7.29 (m, 2H), 7.27—
7.15 (m, 6H), 6.88 (s, 2H), 6.86—6.83 (m, 2H), 5.82 (d, J = 4.0 Hz, 1H), 5.70 (dt, J = 15.2, 6.8 Hz, 1H),
5.46 (dd, J =15.6, 7.6 Hz, 1H), 4.79 and 4.57 (ABq, J = 16.8 Hz, 2H), 4.14-4.05 (m, 2H), 3.63 (t, J=6.4
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Hz, 2H), 2.51-2.45 (m, 1H), 2.50 (s, 6H), 2.28 (s, 3H), 2.28-2.22 (m, 2H), 1.16 (d, J = 6.8 Hz, 3H), 1.06
(d, J = 7.2 Hz, 3H), 0.88 (s, 9H), 0.04 (s, 6H) (the signal for OH not observed); *C NMR (100 MHz,
CDCl3) 0 174.5, 142.7, 140.4 (x2), 138.8, 138.4, 133.6, 132.3 (x2), 131.7, 131.4, 128.6 (x2), 128.5 (x2),
128.1, 127.8 (x2), 127.3, 126.0 (x2), 78.4, 75.0, 62.7, 57.0, 48.4, 45.9, 36.0, 26.1 (x3), 23.1 (x2), 21.0,
18.5,14.2,13.5, 5.1 (x2); HRMS (+ESI) calcd for C30HssNOgSSiNa (M+Na") 716.3417, found 716.3416.

(1'S,2S,2'R,3S,E)-2'-(N-Benzyl-N-mesitylenesulfonyl)amino-1'-phenyl-1'-propyl  3,7-[Bis(tert-
butyldimethylsilyl)oxy]-3-hydroxy-2-methylhept-4-enoate (9).

Bn. _SO,Mes
s M TUN
TBSO 3 A _0l/,
7 2 _y "Me
TBSO O Ph
9

To a solution of the anti-aldol compound (20.82 g, 30.0 mmol) and 2,6-lutidine (5.2 mL, 45.0 mmol) in
anhydrous CH,Cl, (100 mL) cooled in an dry ice—acetone bath (—78 °C) was added TBSOTT (8.3 mL, 36.0
mmol) via a syringe follow by stirring at the same temperature for 1 h. The reaction was quenched by
saturated aqueous solution of NaHCO3, and the reaction mixture was extracted with CH,Cl, (100 mL x 3).
The combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and
concentrated under reduced pressure. The residue was purified by flash column chromatography (silica gel,
eluted with 9% EtOAc in hexane) to provide the bis-silyl ether 9 as a light yellow oil (22.3 g, 92%). R =
0.71 (25% EtOAc in hexane); [a]p>> —35.4 (¢ 1.0, CHCls); IR (film) 2936, 2858, 1742, 1459, 1376, 1323,
1251, 1154, 1097, 1049 cm '; '"H NMR (400 MHz, CDCl3) & 7.37 (br d, J = 7.2 Hz, 2H), 7.30-7.15 (m,
4H), 7.10 (br dd, J = 7.6, 7.2 Hz, 2H), 6.87 (s, 2H), 6.76 (br d, J = 7.2 Hz, 2H), 5.71 (d, J = 5.2 Hz, 1H),
5.55(dt,J=15.6, 6.8 Hz, 1H), 5.28 (dd, J = 15.6, 7.6 Hz, 1H), 4.83 and 4.46 (ABq, J = 16.4 Hz, 2H), 4.24
(dd, J=7.2,7.2 Hz, 1H), 4.04 (qd, J = 6.8, 5.2 Hz, 1H), 3.58 (t, J = 6.8 Hz, 2H), 2.48 (dq, J= 7.2, 7.2 Hz,
1H), 2.43 (s, 6H), 2.30 (s, 3H), 2.19 (dt, J = 6.8, 6.8 Hz, 2H), 1.15 (d, J="7.2 Hz, 3H), 0.92 (d, J = 7.2 Hz,
3H), 0.87 (s, 9H), 0.83 (s, 9H), 0.03 (s, 6H), —0.01 (s, 3H), —0.01 (s, 3H); °C NMR (100 MHz, CDCl;) &
173.1, 142.6, 140.5 (x2), 138.7, 138.5, 133.3, 132.3 (x2), 132.0, 130.0, 128.5 (x2), 128.4 (x2), 128.2 (x2),
127.9,127.4,126.5 (x2), 77.9, 75.2, 62.9, 56.9, 48.3, 47.0, 36.0, 26.1 (x6), 23.1 (x2), 21.0, 18.5, 18.3, 14.5,
12.9, 4.1, 4.6, 5.2 (x2); HRMS (+ESI) calcd for C4sHgNOsSSi,Na (M+Na") 830.4282, found 830.4285.

(2R,3S,E)-3,7-Bis-|(tert-butyldimethylsilyl)oxy]-2-methylhept-4-en-1-ol.

Me

4 %
TBSO. 3 2 OH

TBSO

To a solution of the ester 9 (21.00 g, 26.0 mmol) in anhydrous CH,Cl, (90 mL) cooled in a dry ice—acetone
bath (—78 °C) was added DIBAL-H (1.0 M in hexane, 65 mL, 65 mmol) dropwise followed by stirring at

the same temperature for 1 h. The reaction was allowed to warm to 0 °C and quenched by carefully adding
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MeOH (100 mL) at 0 °C. Saturated aqueous solution of potassium sodium tartrate was added to the
reaction mixture followed by stirring at room temperature for overnight. The resultant mixture was
extracted with CH,Cl, (100 mL x 3), the combined organic layer was washed with brine, dried over
anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (silica gel, eluted with 9% EtOAc in hexane) to provide the alcohol (9.1 g, 90%)
as a colorless oil (The chiral auxiliary was recovered from the silica gel column by eluting with 25%
EtOAc in hexane). R; = 0.40 (9% EtOAc in hexane); [a]p>> +8.4 (¢ 2.0, CHCl;); IR (film) 3450 (br), 2956,
2930, 2888, 2858, 1472, 1255, 1100 cm™'; "H NMR (400 MHz, CDCl3) & 5.58 (dt, J = 15.6, 6.8 Hz, 1H),
5.49 (dd, J=15.6, 6.8 Hz, 1H), 4.00 (t, J = 6.8 Hz, 1H), 3.71 (ABqd, J = 10.8, 3.2 Hz, 1H), 3.64 (t, J=6.4
Hz, 2H), 3.56 (ABqd, J = 10.8, 6.4 Hz, 1H), 2.26 (dt, J = 6.4, 6.4 Hz, 2H), 1.74-1.60 (m, 1H), 0.90 (d, J =
6.4 Hz, 3H), 0.89 (s, 18H), 0.08 (s, 3H), 0.05 (s, 6H), 0.03 (s, 3H) (the signal for OH not observed); °C
NMR (100 MHz, CDCl3) 6 134.1, 128.9, 79.8, 66.4, 62.9, 41.1, 36.0, 26.1 (x3), 26.0 (x3), 18.5, 18.2, 14.3,
-3.6, 4.7, 5.2 (x2); HRMS (—CI) calcd for Cp0H,305Si, (M-H") 387.2751, found 387.2755.

(2R,3S,E)-3,7-Bis-[(tert-butyldimethylsilyl)oxy]-2-methylhept-4-en-1-yl ~ Trifluoromethanesulfonate
10).

Me

4 3
TBSO A3 2 OTf

TBSO
10

To a solution of the primary alcohol (894.0 mg, 2.3 mmol) in anhydrous CH,Cl, (10 mL) cooled in a dry
ice—acetone bath (—78 °C) were added dropwise 2,6-lutidine (0.41 mL, 3.5 mmol) and Tf,0 (1.0 M in
CH,Cl,, 2.8 mL, 2.8 mmol). The resulted mixture was stirred at the same temperature for 1 h. The reaction
was quenched by saturated aqueous solution of NaHCO; and the reaction mixture was extracted with
CH,Cl; (10 mL x 3). The combined organic layer was washed with brine, dried over anhydrous Na,SOy,
filtered, and concentrated under reduced pressure. The residue was purified by filtering through a short pad
of Celite and anhydrous Na,SO,4 with eluting with 10% EtOAc in hexanes. The combined filtrate was
concentrated under reduced pressure and the residue was further dried under vacuum to give the triflate 10
(1.0 g, 85%) as a colorless oil. Ry = 0.80 (9% EtOAc in hexane); [OL]D22 +4.8 (¢ 1.0, CHCI3); IR (film) 2956,
2932, 2889, 2859, 1415, 1248, 1218, 1148 cm™'; "H NMR (400 MHz, CDCl;) & 5.62 (dt, J = 15.2, 6.8 Hz,
1H), 5.40 (ddt, J = 15.6, 7.6, 1.2 Hz, 1H), 4.61 (ABqd, J = 9.6, 4.4 Hz, 1H), 4.50 (ABqd, J = 9.6, 6.4 Hz,
1H), 3.94 (dd, J = 7.2, 7.2 Hz, 1H), 3.67-3.61 (m, 2H), 2.26 (dtd, J = 6.8, 6.8, 1.2 Hz, 2H), 2.02-1.92 (m,
1H), 0.98 (d, J = 6.8 Hz, 3H), 0.89 (s, 9H), 0.88 (s, 9H), 0.05 (s, 6H), 0.04 (s, 3H), 0.01 (s, 3H); °C NMR
(100 MHz, CDCls) & 132.6, 130.3, 118.8 (q, Jc-r = 319.6 Hz), 79.6, 74.9, 62.8, 40.2, 36.0, 26.1 (x3), 25.9
(x3), 18.5, 18.2, 13.3, -3.7, —4.9, —5.2 (x2); HRMS (+CI) caled for CyHyF305SSi; (M+H") 521.2400,
found 521.2416.

E. Alkynylation of Alkyl Triflate 10.
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(5R,6R,10S,E)-1,5-Bis-[(tert-Butyldimethylsilyl)oxy]-10-[(4'-methoxybenzyl)oxy]-6-methyldodec-3-
en-8-yne (12a).

OPMB
Me Me
TBSO PP
3 67 8
TBSO
12a

To a solution of the alkyne (S)-11 (70.0 mg, 3.4 x 10”' mmol, 1.7 equiv) in anhydrous THF (3 mL) cooled
in a dry ice—acetone bath at —78 °C was added n-BuLi (2.0 M in cyclohexane, 0.15 mL, 0.3 mmol, 1.5
equiv) followed by stirring at the same temperature for 2 h. HMPA (0.14 mL, 0.8 mmol, 4.0 equiv) was
added to the above solution and the resultant mixture was stirred at —78 °C for 1 h to form the lithium
acetylide. Then, a solution of the triflate 10 (100.0 mg, 0.2 mmol, 1.0 equiv) in anhydrous THF (2 mL) was
added very slowly via a syringe to the lithium acetylide solution cooled at —78 °C followed by stirring at
the same temperature for 2 h. The reaction was then allowed to warm to room temperature within 1 h and
was quenched by saturated aqueous solution of NH4Cl. The reaction mixture was extracted with EtOAc
(20 mL x 3) and the combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered,
and concentrated under reduced pressure. The residue was purified by flash column chromatography (silica
gel, eluting with 9% EtOAc in hexane) to afford 12a (108.0 mg, 95%) as a pale-yellow oil. Rt = 0.85 (9%
EtOAc in hexane); [a]p”™” —63.6 (¢ 1.0, CHCL3); IR (film) 2956, 2930, 2857, 1514, 1463, 1250, 1099, 1062
cm '; '"H NMR (400 MHz, CDCl;) & 7.33-7.28 (m, 2H), 6.91-6.87 (m, 2H), 5.57 (td, J = 15.6, 6.8 Hz, 1H),
542 (dd, J=15.6, 7.6 Hz, 1H), 4.73 and 4.44 (d, J = 11.6 Hz, 2H), 4.02-3.94 (m, 2H), 3.81 (s, 3H), 3.65
(td, J=6.7, 1.6 Hz, 2H), 2.36 (ABqdd, J = 16.4, 5.2, 2.0 Hz, 1H), 2.29-2.21 (m, 3H), 1.80-1.68 (m, 3H),
1.00 (t, J = 7.2 Hz, 3H), 0.96 (d, J = 6.8 Hz, 3H), 0.90 (s, 9H), 0.90 (s, 9H), 0.06 (s, 9H), 0.02 (s, 3H); °C
NMR (100 MHz, CDCl;) 6 159.3, 133.5, 130.6, 129.7 (x2), 128.7, 113.9 (x2), 85.4, 80.2, 76.8, 70.1, 70.0,
63.1,55.4,39.4,36.1, 29.4, 26.1 (x3), 26.1 (x3), 22.0, 18.5, 18.3, 15.6, 10.0, 3.8, —4.7, 5.2 (x2); HRMS
(+CI) caled for C33HgNO,Si; (M+NH, ) 592.4217, found 592.4220.

Synthesis of 12.
OPMB
Me P Me
TBSO PP
3 678
TBSO
12

When (rac)-11 was used instead of (S)-11 in the alkylation of the triflate 10, a 1:1 mixture of the two C10-
epimers 12 was obtained as a pale-yellow oil. R; = 0.85 (9% EtOAc in hexane); [a]p>> +1.6 (¢ 1.0, CHCl3);
C NMR (100 MHz, CDCls) & 159.3, 133.5/133.5 (two epimers), 130.6, 129.7 (x2), 128.7, 113.9 (x2),
85.4, 80.2, 76.8 (overlapped with solvent residue peak), 70.1/70.1 (two epimers), 70.0/70.0 (two epimers),
63.1, 55.4,39.4,36.1, 29.4/29.4 (two epimers), 26.1 (x3), 26.1 (x3), 22.0, 18.5, 18.3, 15.7, 10.0, -3.8, 4.7,
-5.1 (x2). IR, 'H NMR, and HRMS data of 12 are identical to those of 12a.
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Alternative Procedure for Synthesis of 12. An alternative procedure using a different addition order was
tried but it gave a lower yield of the product. To a solution of the alkyne (rac)-11 (388.0 mg, 1.9 mmol) in
anhydrous THF (2 mL) cooled in a dry ice—acetone bath at —78 °C was added n-BuLi (2.0 M in
cyclohexane, 0.9 mL, 1,7 mmol) followed by stirring at the same temperature for 1 h, and then, allowing
warm to room temperature to form the lithium acetylide. A separate flask was charged with the triflate 10
(500.0 mg, 9.6 x 10" mmol) and HMPA (0.7 mL, 3.8 mmol) in anhydrous THF (5 mL) and cooled in a dry
ice—acetone bath at —78 °C. To the mixture was added the above prepared lithium acetylide dropwise via a
syringe followed by stirring at the same temperature for 2 h. The reaction was allowed to warm to room
temperature within 1 h and quenched by saturated aqueous solution of NH4Cl. The reaction mixture was
extracted with EtOAc (30 mL x 3) and the combined organic layer was washed with brine, dried over
anhydrous Na,SO,, filtered, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (silica gel, eluting with 5% EtOAc in hexane) to give a 50:50 mixture of the two

C10-epimers 12 (286.0 mg, 52%) as a colorless oil.

F. Synthesis of Bis-THF Compounds 23a and 23b (Method A).
(5R,6R,10R,E)- and (5R,6R,10S,E)-5-[(tert-Butyldimethylsilyl)oxy]-10-[(4’-methoxybenzyl)oxy]-6-
methyldodec-3-en-8-yn-1-ol (13).

OPMB

e Me
4 10
8

HO N

o) rnZ

*1BSO

13
To a solution of the bis-TBS ether 12 (1.35 g, 2.3 mmol) in THF (10 mL) cooled in an ice—water bath at 0
°C was added a mixture of TBAF (1.0 M in THF, 7.0 mL, 7.0 mmol) and AcOH (0.4 mL, 7.0 mmol). The
resultant mixture was then stirred at room temperature for 5 h. The reaction was quenched by saturated
aqueous solution of NaHCOj; and the reaction mixture was extracted with Et,0 (20 mL x 3). The combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 25%
EtOAc in hexane) to give the primary alcohol 13 (1.01 g, 93%; a 50:50 mixture of two C10-epimers) as a
colorless oil. Rt = 0.55 (25% EtOAc in hexane); [o]p>> 6.8 (¢ 1.0, CHCls); IR (film) 3421 (br), 2957, 2931,
2857, 1613, 1514, 1463, 1250, 1058 cm '; 'H NMR (400 MHz, CDCl3) & 7.30~7.27 (m, 2H), 6.88-6.85 (m,
2H), 5.60-5.45 (m, 2H), 4.71 and 4.43 (ABq, J = 11.6 Hz, 2H), 4.02-3.95 (m, 2H), 3.80 (s, 3H), 3.65 (t, J
= 6.4 Hz, 2H), 2.37-2.18 (m, 4H), 1.80-1.67 (m, 3H), 0.99 (t, J = 7.6 Hz, 3H), 0.96 (d, J = 6.8 Hz, 3H),
0.89 (s, 9H), 0.06 (s, 3H), 0.01 (s, 3H) (the signal for OH not observed); *C NMR (100 MHz, CDCl3) &
159.3, 134.7, 130.6, 129.7 (x2), 127.9, 113.9 (x2), 85.1, 80.4, 76.5, 70.1, 70.0, 62.2, 55.4, 39.3, 35.8, 29.3,
26.0 (x3), 22.0, 18.3, 15.6, 10.0, -3.9, —4.7; HRMS (—CI) calcd for C»7;H4404S1 (M") 460.3009, found
460.3013.
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(5R,6R,10R,E)- and (5R,6R,10S,E)-5-[(tert-Butyldimethylsilyl)oxy]-10-[(4’-methoxybenzyl)oxy]-6-
methyldodec-3-en-8-ynyl Methanesulfonate (14).

OPMB
Me Me
MsO PR i
3 678
TBSO
14

To a solution of the primary alcohol 13 (152.0 mg, 3.3 x 10" mmol) in anhydrous CH,CL, (4 mL) cooled
in an ice—water bath at 0 °C were added Et;N (0.1 mL, 6.6 x 107! mmol) and MsCI (39 pL, 5.0 x 107
mmol) followed by stirring at the same temperature for 1 h. The reaction was quenched by saturated
aqueous solution of NaHCOj; and the reaction mixture was extracted with CH,Cl, (10 mL x 3). The
combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated
under reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with
25% EtOAc in hexane) to give the mesylate 14 (165.0 mg, 92%; a 50:50 mixture of two C10-epimers) as a
pale-yellow oil. Rf = 0.55 (25% EtOAc in hexane); IR (film) 2957, 2932, 2857, 1613, 1514, 1463, 1359,
1249, 1176, 1061 cm'; "H NMR (400 MHz, CDCl3) & 7.30-7.26 (m, 2H), 6.90-6.86 (m, 2H), 5.60-5.45
(m, 2H), 4.71 and 4.43 (ABq, J = 11.2 Hz, 2H), 4.23 (t, J = 6.4 Hz, 2H), 4.04-3.95 (m, 2H), 3.80 (s, 3H),
2.99 (s, 3H), 2.50 (td, J = 6.0, 5.2 Hz, 2H), 2.32 (ABqd, J = 16.4, 4.0 Hz, 1H), 2.23 (ABqd, J = 16.8, 5.6
Hz, 1H), 1.79-1.65 (m, 3H), 0.99 (t, J = 7.6 Hz, 3H), 0.95 (d, J = 7.2 Hz, 3H), 0.89 (s, 9H), 0.06 (s, 3H),
0.01 (s, 3H); C NMR (100 MHz, CDCls) & 159.3, 135.7, 130.6, 129.7 (x2), 125.4, 113.9 (x2), 85.0, 80.5,
76.1,70.1, 70.0, 68.8, 55.4, 39.3, 37.6, 32.2, 29.4, 26.0 (x3), 22.0, 18.3, 15.6, 10.0, —3.9, —4.7; HRMS (-CI)
calcd for CygHa606SSi (M") 538.2784, found 538.2798.

(1'R,2S,2'R,3R,6'R)- and (1'R,2S,2'R,3R,6'S)-2-{1'-[(tert-Butyldimethylsilyl)oxy]-6'-[ (4" -methoxy-
benzyl)oxy]-2'-methyloct-4'-ynyl}tetrahydrofuran-3-ol (16).

To a solution of the mesylate 14 (165.0 mg, 3.0 x 107" mmol) in t-BuOH and H,O (v/v = 1:1, 3 mL) cooled
in an ice—water bath at 0 °C were added MeSO,NH, (58.0 mg, 6.0 x 10" mmol) and (DHQD),PHAL (38.0
mg, 4.9 x 10> mmol). Then, K,CO; (125.0 mg, 9.0 x 10" mmol), K5Fe(CN), (297.0 mg, 9.0 x 10" mmol)
and K,0s042H,0 (4.5 mg, 1.2 x 10> mmol) were sequentially added. The resulted mixture was stirred at
0 °C for 18 h and then the reaction was quenched by H,O. The reaction mixture was extracted with EtOAc
(10 mL x 3) and the combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered,
and concentrated under reduced pressure. The residue was passed through a short silica gel plug eluting

with 50% EtOAc in hexane and the filtrate was concentrated under reduced pressure to give the crude diol
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15 (161.0 mg), which was used for the next step without further purification.

A solution of the above crude diol 15 (161.0 mg) in pyridine (3 mL) was heated at 90 °C for 4 h. After
cooling to room temperature, pyridine in the reaction mixture was removed under vacuum pump pressure
and the residue was purified by flash column chromatography (silica gel, eluting with 25% EtOAc in
hexane) to give the THF product 16 (112.0 mg, 77% yield for two steps; a 50:50 mixture of two C6'-
epimers) as a pale-yellow oil. Rf = 0.64 (25% EtOAc in hexane); IR (film) 3463 (br), 2956, 2933, 2857,
1613, 1514, 1463, 1249, 1069 cm™'; "H NMR (400 MHz, CDCl3) 8 7.30~7.26 (m, 2H), 6.90-6.85 (m, 2H),
4.71 and 4.42 (ABq, J=11.2 Hz, 2H), 4.51-4.46 (m, 1H), 4.40 (d, J = 3.2 Hz, 1H, OH), 4.15-4.10 (m, 1H),
4.06 (ddd, J = 8.4, 8.0, 8.0 Hz, 1H), 3.99 (t, J = 6.4 Hz, 1H), 3.83 (ddd, J=12.4, 8.4, 4.0 Hz, 1H), 3.80 (s,
3H), 3.66 (br s, 1H), 2.48 (ABqdd, J = 12.0, 4.8, 2.0 Hz, 1H), 2.40 (ABqd, J = 12.0, 6.0 Hz, 1H), 2.15—
1.94 (m, 3H), 1.75-1.66 (m, 2H), 1.12 (d, J = 6.8 Hz, 3H), 0.99 (t, J = 7.6 Hz, 3H), 0.92 (s, 9H), 0.18 (s,
3H), 0.17 (s, 3H); >C NMR (100 MHz, CDCl3) & 159.3, 130.5, 129.6 (x2), 113.9 (x2), 84.2, 81.3, 80.9,
76.1, 72.8, 70.1, 70.0/70.0 (two epimers), 66.0, 55.4, 36.8, 36.4, 29.3, 26.1 (x3), 23.0, 18.4, 16.3, 10.0, —
4.3, -4.8; HRMS (+CI) calcd for Cy;H,505Si (M+H") 477.3036, found 477.3016.

(1'R,2S,2'R,3R,6'R)- and (1'R,2S,2'R,3R,6'S)-3-[(tert-Butyldimethylsilyl)oxy]-2-{1'-[(tert-butyldi-
methylsilyl)oxy]-6'-[(4'"-methoxybenzyl)oxy]-2’-methyloct- 4’-ynyl} tetrahydrofuran (17).

To a solution of the alcohol 16 (362.3 mg, 7.6 x 10"' mmol) in anhydrous CH,Cl, (7 mL) cooled in a dry
ice—acetone bath at —78 °C was added 2,6-lutidine (177.0 [IL, 1.5 mmol) and TBSOTf (261.8 pL, 1.1
mmol) followed by stirring at same temperature for 2 h. The reaction was quenched by saturated aqueous
solution of NaHCOj; (5 mL) and the reaction mixture was extracted by CH,Cl, (10 mL x 3). The combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 9%
EtOAc in hexane) to give the bis-TBS ether 17 (426.7 mg, 95%; a 50:50 mixture of two C6'-epimers) as a
pale-yellow oil. Rf = 0.88 (25% EtOAc in hexane); IR (film) 2956, 2931, 2857, 1513, 1250, 1074, 1040
cm'; "H NMR (400 MHz, CDCl;) 8 7.32-7.28 (m, 2H), 6.89-6.86 (m, 2H), 4.73 and 4.45 (ABq, J = 11.6
Hz, 2H), 4.41-4.37 (m, 1H), 4.03-3.93 (m, 3H), 3.80 (s, 3H), 3.77 (ddd, J = 12.4, 8.4, 4.0 Hz, 1H), 3.58
(dd, J=4.38, 4.0 Hz, 1H), 2.66 (ABq, J = 16.4 Hz, 1H), 2.24 (ABqd, J=16.4, 10.4 Hz, 1H), 2.19-1.73 (m,
5H), 1.12 (d, J= 6.8 Hz, 3H), 0.99 (t, J = 7.6 Hz, 3H), 0.92 (s, 9H), 0.91 (s, 9H), 0.12 (s, 6H), 0.10 (s, 3H),
0.08 (s, 3H); °C NMR (100 MHz, CDCl3) & 159.2, 130.8, 129.7 (x2), 113.8 (x2), 87.2/87.2 (two epimers),
86.5, 79.2/79.2 (two epimers), 73.1, 72.9, 70.1, 69.8, 65.8, 55.3, 37.0/36.9 (two epimers), 35.6, 29.4, 26.2
(x3), 26.1 (x3), 21.2, 18.4, 18.3, 17.1/17.1 (two epimers), 10.0, —=3.7, =3.7, —4.3, —4.3; HRMS (+CI) calcd
for C33HsNOsSi; (M+NH,") 608.4167, found 608.4144.
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(2'S,3R,3'R,7R,8R)- and (2'S,3S,3'R,7R,8R)-8-[(tert-Butyldimethylsilyl)oxy|-8-{3'-[(tert-butyldi-
methylsilyl)oxy]|tetrahydrofuran-2-yl}-7-methyloct-4-yn-3-ol (18).

3 0TBS OH
H Me 4 Me
‘\\\8 : 4 3
o2 7
OTBS
18

To a solution of the PMB ether 17 (426.7 mg, 7.2 x 107 mmol) in CH,Cl, (7 mL) cooled in an ice—water
bath at 0 °C were added pH 7.0 buffer (7 mL) and DDQ (326.9 mg, 14.4 x 10"" mmol). The resultant
mixture was stirred at the same temperature for 2 h and the reaction was quenched by saturated aqueous
solution of NaHCO;. The reaction mixture was extracted with CH,Cl, (20 mL x 3) and the combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 10%
EtOAc in hexane) to give the alcohol 18 (308.5 mg, 91%; a 50:50 mixture of two C3 epimers) as a pale-
yellow oil. Ry = 0.76 (25% EtOAc in hexane); IR (film) 3377 (br), 2957, 2931, 2858, 1463, 1255, 1190,
1137, 1078 cm™'; "H NMR (400 MHz, CDCl;) & 4.38-4.34 (m, 1H), 4.32-4.25 (m, 1H), 3.97 (dd, J = 4.8,
2.0 Hz, 1H), 3.93 (ddd, J = 8.4, 8.4, 7.2 Hz, 1H), 3.75 (ddd, J = 12.4, 8.4, 4.4 Hz, 1H), 3.54 (dd, J = 5.2,
3.6 Hz, 1H), 2.60 (ddd, J=16.8, 4.4, 2.0 Hz, 1H), 2.17 (ddd, J = 16.8, 9.6, 1.6 Hz, 1H), 2.10-1.85 (m, 3H),
1.74 (dd, J=5.2, 2.4 Hz, 1H), 1.70 (d, J= 2.4 Hz, 1H, OH), 1.67 (dd, J= 8.8, 2.4 Hz, 1H), 1.05 (d,J=7.6
Hz, 3H), 0.99 (t, J = 7.6 Hz, 3H), 0.90 (s, 9H), 0.87 (s, 9H), 0.10 (s, 6H), 0.07 (s, 3H), 0.05 (s, 3H); °C
NMR (100 MHz, CDCl;) 6 86.5, 86.3, 81.3/81.3 (two epimers), 72.9, 72.8, 65.8, 64.2, 36.9/36.9 (two
epimers), 35.5, 31.4, 26.1 (x3), 26.1 (x3), 21.1/21.1 (two epimers), 18.4, 18.3, 16.9/16.9 (two epimers), 9.6,
-3.6, 3.7, —4.2, —4.3; HRMS (+CI) calcd for C,5Hs,04Si, (M+H") 471.3326, found 471.3307.

(1R,2R,2'S,3'R,E)-1-| (tert-Butyldimethylsilyl)oxy]-1-{3’-[(tert-butyldimethylsilyl)-oxy]tetrahydro-
furan-2'-yl]-2-methyloct-5-en-4-one (19).

To a solution of the propargyl alcohol 18 (308.5 mg, 6.6 x 10" mmol) in degassed anhydrous PhMe (4 mL)
at room temperature, was added a solution of (Ph;PAuNTf;),-PhMe (10.4 mg, 6.6 x 107 mmol, 2.0 mol%
Au) in degassed anhydrous PhMe (2.5 mL) via a syringe, followed by the addition of anhydrous MeOH
(19.5 uL, 6.6 x 10" mmol). The resultant mixture was stirred at room temperature for 12 h and the
reaction mixture was concentrated under reduced pressure. The residue was purified by flash column
chromatography (silica gel, eluting with 9% EtOAc in hexane) to give the enone 19 (236.2 mg, 76%) as a
pale-yellow oil. R; = 0.58 (9% EtOAc in hexane); [a]p>> —22.7 (¢ 1.0, CHCL3); IR (film) 2957, 2930, 2857,
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1675, 1629, 1472, 1462, 1255, 1078 cm™'; 'H NMR (400 MHz, CDCl3) § 6.92 (dt, J = 16.0, 6.4 Hz, 1H),
6.09 (dt, J = 16.0, 1.6 Hz, 1H), 4.38-4.35 (m, 1H), 3.96-3.88 (m, 2H), 3.76 (ddd, J = 12.8, 8.4, 4.4 Hz,
1H), 3.61 (dd, J = 4.4, 4.0 Hz, 1H), 3.08 (ABqd, J = 15.6, 3.6 Hz, 1H), 2.50-2.41 (m, 1H), 2.33 (ABqd, J =
15.6, 9.6 Hz, 1H), 2.26-2.18 (m, 2H), 2.05-1.86 (m, 2H), 1.07 (t, J = 7.2 Hz, 3H), 0.94 (d, J = 6.8 Hz, 3H),
0.90 (s, 9H), 0.89 (s, 9H), 0.10 (s, 3H), 0.09 (s, 3H), 0.09, (s, 3H), 0.07 (s, 3H); *C NMR (100 MHz,
CDCls) §202.1, 148.2, 130.2, 87.0, 73.8, 73.0, 65.9, 43.0, 35.5, 33.2, 26.2 (x3), 26.1 (x3), 25.6, 18.4, 18.2,
17.6, 12.5,-3.8, -3.9, —4.2, —4.3; HRMS (~CI) calcd for C2sH490,Si, (M—H") 469.3169, found 469.3157.

(1R,2R,2'S,3'R,4S,E)-1-|(tert-Butyldimethylsilyl)oxy]-1-{3’'-[ (tert-butyldimethylsilyl)oxy]| tetrahydro-
furan-2'-yl]-2-methyloct-5-en-4-ol (20).

(R)-2-Methyl-CBS-oxazaborolidine (138.9 mg, 5.0 x 107! mmol) was charged into to a flame-dried flask in
a glove box under a nitrogen atmosphere and the loaded flask was sealed with a silicon septum. The sealed
flask was relocated to a fumefood and anhydrous THF (3 mL) was added in via a syringe at room
temperature to dissolve the solid. The resultant solution was then cooled in an ice—salt water bath (—10 °C)
followed by slowly adding a solution of the enone 19 (236.2 mg, 5.0 x 10" mmol) in anhydrous THF (2
mL) via a syringe. To the above mixture was then added BH3THF (1.0 M in THF, 0.6 mL, 6.0 x 10"
mmol) dropwise followed by stirring at the same temperature for 1 h. The reaction was quenched by
addition of MeOH (2 mL) and the reaction mixture was concentrated under reduced pressure. The residue
was purified by flash column chromatography (silica gel, eluting with 10% EtOAc in hexane) to give the
allylic alcohol 20 (212.8 mg, 90%; as an 87:13 mixture of C4-epimers) as a pale-yellow oil. Ry = 0.79
(25% EtOAc in hexane); [a]p>> —29.8 (¢ 1.0, CHCLy); IR (film) 3449 (br), 2958, 2930, 2857, 1632, 1462,
1255, 1076 cm™'; "H NMR (400 MHz, CDCls)  5.68 (dt, J = 15.2, 6.4 Hz, 1H), 5.45 (dd, J = 15.2, 6.8 Hz,
1H), 4.35 (br s, 1H), 4.23-4.16 (m, 1H), 4.01 (d, J = 6.0 Hz, 1H), 3.94 (ddd, J=8.8, 7.6, 7.6 Hz, 1H), 3.81
(ddd, J=12.0, 8.8, 4.0 Hz, 1H), 3.58 (dd, J=6.0, 2.8 Hz, 1H), 3.19 (br s, 0.87H, OH for the major epimer),
3.10 (br s, 0.13H, OH for minor epimer), 2.08-1.80 (m, 6H), 1.48-1.40 (m, 1H), 1.01-0.96 (m, 6H), 0.90
(s, 9H), 0.88 (s, 9H), 0.10 (s, 6H), 0.07-0.05 (m, 6H); °C NMR (100 MHz, CDCl;) & 132.5, 132.4, 87.4,
73.5,72.5,71.1,65.7,40.1, 35.3, 32.2, 26.1 (x6), 25.4, 19.3, 18.4, 18.3, 13.6, 3.5, 3.8, —4.1 (x2); HRMS
(—=CI) calcd for C,5Hs;04Si, (M—H+) 471.3326, found 471.3308.

Sn2 Cyclization of the Enantiomerically Pure Allylic Mesylate 21.

(25,2'R,3R,3'R,5'R,E)-5"-(But-1"-enyl)-3'-methyloctahydro[2,2'|bifuran-3-ol (23a) and
(2S,2'R,3R,3'R,5'S,E)-5"-(But-1"-enyl)-3'-methyloctahydro[2,2'| bifuran-3-ol (23b).
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23a 23b

To a solution of the allylic alcohol 20 (47.3 mg, 1.0 x 10" mmol) in anhydrous CH,Cl, (1 mL) cooled in
an ice—water bath (0 °C) was added (i-Pr),NEt (41.3 puL, 2.5 x 10" mmol) and MsClI (15.5 pL, 2.0 x 10"
mmol) followed by stirring at the same temperature for 4 h. The reaction was quenched by adding
saturated aqueous NaHCO; (10 mL) and the reaction mixture was extracted with CH,Cl, (10 mL % 3). The
combined organic layer was washed with brine, dried over anhydrous Na,SOy,, filtered, and concentrated
under reduced pressure. The residue (crude allylic mesylate 21) was used directly for the next step without

column chromatographic purification.

To a solution of the crude allylic mesylate 21 obtained above in THF (0.5 mL) cooled in an ice—water bath
(0 °C) was added HF-pyridine complex (0.72 mL, 80.0 mmol) followed by stirring at room temperature for
10 h. The reaction was quenched by saturated aqueous NaHCO; (5 mL) and the reaction mixture was
extracted by Et,O (10 mL x 3). The combined organic layer was washed with brine, dried over anhydrous
Na,S0y,, filtered, and concentration under reduced pressure. The residue was purified by flash column
chromatography (silica gel, eluting with 25% EtOAc in hexane) to give an inseparable mixture of the two
epimeric bis-THF products 23a and 23b (12.7 mg, 56% for 2 steps; a 40:60 mixture of 23a and 23b) as a
colorless oil. Ry = 0.38 (25% EtOAc in hexane); [a]p™> —17.3 (¢ 0.7, CHCL); IR (film) 3442 (br), 2960,
2928, 2875, 1460, 1376, 1068 cm'; "H NMR (400 MHz, CDCls; a 40:60 mixture of 23a and 23b) & 5.73—
5.63 (m, 1H), 5.43 (dd, J = 15.2, 7.6 Hz, 0.4H for 23a), 5.39 (dd, J = 15.2, 7.2 Hz, 0.6H for 23b), 4.52—
4.47 (m, 1H), 4.41-4.33 (m, 1H), 4.07 (ddd, J = 8.4, 8.4, 7.2 Hz, 1H), 3.90-3.80 (m, 1H), 3.78 (dd, J=7.2,
7.2 Hz, 0.4H for 23a), 3.70 (dd, J = 7.2, 6.0 Hz, 0.6H for 23b), 3.63 (dd, J = 7.2, 3.6 Hz, 0.4H for 23a),
3.60 (dd, J =7.6, 4.0 Hz, 0.6H for 23b), 2.32-2.20 (m, 2H), 2.14—1.94 (m, 4.6H), 1.45-1.35 (m, 0.4H for
23a), 1.14 (d, J = 7.6 Hz, 1.2H for 23a), 1.12 (d, J = 6.8 Hz, 1.8H for 23b), 0.98 (t, J = 7.2 Hz, 3H) (the
signal for OH not observed); BC NMR (100 MHz, CDCl3; a 40:60 mixture of 23a and 23b) J the signals
assigned for the minor epimer 23a: 134.8, 129.9, 84.6, 83.6, 80.4, 72.9, 67.1, 42.4, 39.9, 35.1, 25.3, 17.5,
13.4; the signals assigned for the major epimer 23b: 134.9, 129.7, 84.7 (x2), 79.6, 72.9, 67.2, 40.4, 37.7,
35.1,25.3,18.7, 13.5; HRMS (+CI) calcd for C;3H,;05 (M+H") 227.1647, found 227.1639.

G. Synthesis of Bis-THF Compounds 23a and 23b (Method B).
(1'R,25,2'R,3R,6’'R)- and (1'R,2S,2'R,3R,6'S)-2-{1'-[(tert-Butyldimethylsilyl)oxy]-6'-hydroxy-2'-
methyloct-4'-ynyl}tetrahydrofuran-3-ol (24).




To a solution of the PMB ether 16 (112.0 mg, 2.4 X 107 mmol) in CH,Cl, (2 mL) cooled in an ice—water
bath at 0 °C were added pH 7.0 buffer (2 mL) and DDQ (107.0 mg, 4.7 x 10" mmol). The resultant
mixture was stirred at the same temperature for 2 h and the reaction was quenched by saturated aqueous
solution of NaHCOs. The reaction mixture was extracted with CH,Cl, (5 mL % 3) and the combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 10%
EtOAc in hexane) to give the diol 24 (74.0 mg, 88%; a 50:50 mixture of two C6’ epimers) as a colorless oil.
Ri = 0.31 (25% EtOAc in hexane); "H NMR (400 MHz, CDCls; a 50:50 mixture of two C6' epimers) o
4.504.45 (m, 1H), 4.40 (d, J = 3.2 Hz, 1H, OH), 4.33—4.27 (m, 1H), 4.09 (dd, J = 7.2, 3.2 Hz, 1H), 4.04
(ddd, J = 8.8, 8.0, 8.0 Hz, 1H), 3.84 (ddd, J = 12.4, 8.4, 4.0 Hz, 1H), 3.64 (dd, J = 3.2, 3.2 Hz, 1H), 2.43
(ABqdd, J=16.4,5.2,2.0 Hz, 1H), 2.31 (ABqdd, J = 16.8, 7.2, 1.6 Hz, 1H), 2.12-1.97 (m, 3H), 1.94-1.87
(m, 1H, OH), 1.74-1.63 (m, 2H), 1.08 (d, J = 6.8 Hz, 3H), 1.00 (t, J = 7.6 Hz, 3H), 0.90 (s, 9H), 0.17 (s,
3H), 0.14 (s, 3H); BC NMR (100 MHz, CDClj;; a 50:50 mixture of two C6' epimers) & 83.5, 83.3, 80.9,
76.1, 72.8, 66.0, 64.1, 36.8, 36.4, 31.3, 26.1 (x3), 23.0, 18.4, 16.3, 9.7, -4.2, —4.9. The IR and HRMS data

of 24 (a 50:50 mixture of two C6’ epimers) are identical to those of 24a given below.

(1R,2R,2'S,3'R,6S,E)- and (1R,2R,2'S,3'R,6R,E)-1-(3’-Hydroxytetrahydrofuran-2'-yl)-2-methyloct-4-
ene-1,6-diol (25a and 25b).

25b

To a solution of the propargyl alcohol 24 (28.0 mg, 7.9 x 102 mmol) in anhydrous THF (4 mL) cooled in
an ice—water bath at 0 °C was added slowly Red-Al (3.5 M in toluene, 0.1 mL, 3.2 x 10" mmol). The
resultant mixture was heated at 40 °C for 3 h and then stirred at room temperature for 15 h. The reaction
was quenched by slowly adding saturated aqueous solution of potassium sodium tartrate followed by
stirring for 10 min. The reaction mixture was extracted with EtOAc (10 mL x 3) and the combined organic
layer was washed with brine, dried over anhydrous Na,SO,, filtrated, and concentrated under reduced
pressure. The residue was purified by flash column chromatography (silica gel, eluting with 10% MeOH in
CH,Cl,) to give the triols 25a and 25b (17.0 mg, 90%; a 50:50 mixture of two C6 epimers) as a colorless
oil. R = 0.37 (9% MeOH in CH,Cl,); "H NMR (400 MHz, CDCl3; a 50:50 mixture of two C6 epimers) &
5.72-5.61 (m, 1H), 5.57-5.47 (m, 1H), 4.52 (br s, 1H), 4.11 (td, J = 8.0, 7.6 Hz, 1H), 4.00 (ddd, J = 6.8,
6.4, 6.4 Hz, 1H), 3.90 (ddd, J = 12.0, 8.4, 3.6 Hz, 1H), 3.81 (dd, J = 6.4, 5.6 Hz, 1H), 3.72 (dd, J = 4.8, 3.2
Hz, 1H), 3.64 (br s, 1H, OH), 2.70 (br s, 1H, OH), 2.52-2.40 (m, 1H), 2.15-1.93 (m, 4H), 1.63-1.45 (m,
2H), 0.97 (d, J = 6.4 Hz, 1.5H for 25b), 0.96 (d, J = 6.8 Hz, 1.5H for 25a), 0.91 (t, J = 7.6 Hz, 3H) (the
signal for one OH not observed); BC NMR (100 MHz, CDCls; a 50:50 mixture of two C6 epimers) 6 135.2,
130.0, 81.8, 75.2, 74.6, 72.8, 66.8, 36.1, 35.7, 35.3, 30.3, 15.9, 9.9. The IR and HRMS data of a 50:50

mixture of two C6’ epimers 25a and 25b are identical to those of 25a given below.
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Intramolecular syn-Oxypalladation of Allylic Alcohols 25a and 25b.
(25,2'R,3R,3'R,5'R,E)-5'-(But-1"-enyl)-3'-methyloctahydro[2,2'|bifuran-3-ol (23a) and
(25,2'R,3R,3'R,5'S,E)-5'-(But-1"-enyl)-3'-methyloctahydro[2,2']|bifuran-3-ol (23b).

23a 23b

A solution of the 50:50 epimeric mixture of the allylic alcohols 25a and 25b (10.0 mg, 4.1 x 10~ mmol)
and PACL(PhCN), (1.5 mg, 4.0 x 10~ mmol) in anhydrous THF (0.5 mL) cooled in an ice—water bath at 0
°C was stirred for 2 h. The reaction mixture was diluted with hexane (5 mL) and filtered through a short
pad of Celite with washing by EtOAc. The combined filtrate was concentrated under reduced pressure and
the residue was purified by flash column chromatography (silica gel, eluting with 25% EtOAc in hexane)
to give an inseparable mixture of the two epimeric bis-THF products 23a and 23b (8.0 mg, 86%; a 60:40
mixture of 23a and 23b) as a colorless oil. R = 0.38 (25% EtOAc in hexane); "H NMR (400 MHz, CDCls;
a 60:40 mixture of 23a and 23b) 6 5.73-5.63 (m, 1H), 5.43 (dd, J=15.2, 7.6 Hz, 0.6H for 23a), 5.40 (dd, J
=15.2, 7.2 Hz, 0.4H for 23b), 4.53—4.47 (m, 1H), 4.42-4.34 (m, 1H), 4.07 (ddd, J = 8.0, 8.0, 7.6 Hz, 1H),
3.90-3.80 (m, 1H), 3.78 (dd, J = 7.2, 7.2 Hz, 0.6H for 23a), 3.71 (dd, J = 7.6, 6.0 Hz, 0.4H for 23b), 3.63
(dd, J="7.2, 3.6 Hz, 0.6H for 23a), 3.60 (dd, J = 7.6, 3.6 Hz, 0.4H for 23b), 3.26 (br s, 0.6H for 23a, OH),
3.13 (br s, 0.4H for 23b, OH), 2.32-2.20 (m, 2H), 2.14—1.94 (m, 4.4H), 1.45-1.35 (m, 0.6H for 23a), 1.14
(d, J = 6.0 Hz, 1.8H for 23a), 1.13 (d, J = 7.2 Hz, 1.2H for 23b), 0.98 (t, J = 7.6 Hz, 3H); *C NMR (100
MHz, CDCl;; a 60:40 mixture of 23a and 23b) & the signals observed for the major epimer 23a: 134.8,
129.9, 84.6, 83.6, 80.4, 73.0, 67.1, 42.4, 39.9, 35.1, 25.3, 17.5, 13.4; the signals assigned for the minor
epimer 23b: 134.9, 129.7, 84.7 (x2), 79.6, 72.9, 67.2, 40.5, 37.7, 35.1, 25.3, 18.7, 13.5. The IR and HRMS
data of a 60:40 mixture of 23a and 23b are identical to the sample obtained by Method A as described

above.

H. Synthesis of Bis-THF Compounds 23a (Method C).
(5R,6R,10S,E)-5-[(tert-Butyldimethylsilyl)oxy]-10-[(4"-methoxybenzyl)oxy]-6-methyldodec-3-en-8-yn-
1-0l (13a).

OPMB
Me Me
HO PP A
3 67 s
TBSO
13a

To a solution of the bis-TBS ether 12a (2.70 g, 4.7 mmol) in THF (20 mL) cooled in an ice—water bath at 0
°C was added a mixture of TBAF (1.0 M in THF, 14.1 mL, 14.1 mmol) and AcOH (0.8 mL, 14.1 mmol).
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The resultant mixture was then stirred at room temperature for 6 h. The reaction was quenched by saturated
aqueous solution of NaHCOj; and the reaction mixture was extracted with Et,O (40 mL x 3). The combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 25%
EtOAc in hexane) to give the primary alcohol 13a (1.75 g, 81%) as a colorless oil. R = 0.55 (25% EtOAc
in hexane); [o]p>> —77.1 (¢ 1.0, CHCL); IR (film) 3416 (br), 2957, 2931, 2857, 1613, 1514, 1463, 1250,

1058 cm '; "H NMR (400 MHz, CDCls) & 7.30~7.27 (m, 2H), 6.88-6.86 (m, 2H), 5.59-5.46 (m, 2H), 4.71

and 4.43 (ABq, J = 11.2 Hz, 2H), 4.01-3.96 (m, 2H), 3.80 (s, 3H), 3.66 (dt, J = 6.4, 6.0 Hz, 2H), 2.37-2.20
(m, 4H), 1.80-1.67 (m, 3H), 1.38 (t, J = 6.0 Hz, 1H, OH), 0.99 (t, J = 7.6 Hz, 3H), 0.96 (d, J = 6.8 Hz, 3H),
0.89 (s, 9H), 0.06 (s, 3H), 0.01 (s, 3H); *C NMR (100 MHz, CDCl3) & 159.3, 134.8, 130.6, 129.7 (x2),

127.9, 113.9 (x2), 85.2, 80.4, 76.5, 70.1, 70.0, 62.2, 55.4, 39.3, 35.8, 29.4, 26.0 (x3), 22.0, 18.3, 15.6, 10.0,

-3.9, —4.7, HRMS data of 13a are identical to those of 13.

(5R,6R,10S,E)-5-|(tert-Butyldimethylsilyl)oxy]-10-[(4’-methoxybenzyl)oxy]-6-methyldodec-3-en-8-
ynyl Methanesulfonate (14a).

OPMB
Me Me
MsO PP A
3 67 s
TBSO
14a

To a solution of the primary alcohol 13a (304.0 mg, 6.6 x 10" mmol) in anhydrous CH,Cl, (7 mL) cooled
in an ice—water bath at 0 °C were added Et;N (0.18 mL, 13.2 x 107 mmol) and MsCl (77 pL, 9.9 x 107
mmol) followed by stirring at the same temperature for 2 h. The reaction was quenched by saturated
aqueous solution of NaHCO; and the reaction mixture was extracted with CH,Cl, (20 mL x 3). The
combined organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated
under reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with
25% EtOAc in hexane) to give the mesylate 14a (331.0 mg, 93%) as a pale-yellow oil. Ry = 0.55 (25%
EtOAc in hexane); [a]p”’ —79.9 (¢ 1.0, CHCl,); IR (film) 2958, 2933, 2857, 1613, 1514, 1464, 1359, 1250,
1176, 1063 cm '; "H NMR (400 MHz, CDCl3) & 7.30~7.26 (m, 2H), 6.89-6.86 (m, 2H), 5.55-5.29 (m, 2H),
4.71 and 4.43 (ABq, J = 11.2 Hz, 2H), 4.23 (t, J = 6.4 Hz, 2H), 4.02-3.97 (m, 2H), 3.80 (s, 3H), 2.99 (s,
3H), 2.50 (td, J = 6.4, 5.2 Hz, 2H), 2.32 (ABqdd, J = 16.8, 5.6, 2.0 Hz, 1H), 2.24 (ABqdd, J = 16.8, 7.2,
1.2 Hz, 1H), 1.79-1.66 (m, 3H), 0.99 (t, J = 7.2 Hz, 3H), 0.95 (d, J = 7.2 Hz, 3H), 0.89 (s, 9H), 0.06 (s,
3H), 0.00 (s, 3H); >C NMR (100 MHz, CDCls) § 159.3, 135.7, 130.5, 129.6 (x2), 125.3, 113.8 (x2), 85.0,
80.4, 76.1, 70.0, 70.0, 68.8, 55.4, 39.3, 37.6, 32.2, 29.3, 26.0 (x3), 21.9, 18.3, 15.5, 10.0, 3.9, -4.7;
HRMS data of 14a are identical to those of 14.

(1'R,2S,2'R,3R,6S)-2-{1'-[(tert-Butyldimethylsilyl)oxy]-6'-[ (4" -methoxybenzyl)oxy]-2'-methyloct-4'-
ynyl}tetrahydrofuran-3-ol (16a).
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To a solution of the mesylate 14a (330.0 mg, 6.1 x 10" mmol) in t-BuOH and H,O (v/v = 1:1, 6 mL)
cooled in an ice-water bath at 0 °C were added MeSO,NH, (116.0 mg, 12.0 x 10" mmol) and
(DHQD),PHAL (76.0 mg, 9.8 x 10~ mmol). Then, K,CO5 (249.0 mg, 18.0 x 10" mmol), K3Fe(CN),
(593.0 mg, 18.0 x 10" mmol) and K,0s042H,0 (9.0 mg, 2.4 x 10> mmol) were sequentially added. The
resulted mixture was stirred at 0 °C for 18 h and then the reaction was quenched by H,O. The reaction
mixture was extracted with EtOAc (10 mL x 3) and the combined organic layer was washed with brine,
dried over anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The residue was passed
through a short silica gel plug eluting with 50% EtOAc in hexane and the filtrate was concentrated under
reduced pressure to give the crude diol 15a (321.0 mg), which was used for the next step without further

purification.

A solution of the above crude diol 15a (321.0 mg) in pyridine (3 mL) was heated at 90 °C for 4 h. After
cooling to room temperature, pyridine in the reaction mixture was removed under vacuum pump pressure
and the residue was purified by flash column chromatography (silica gel, eluting with 25% EtOAc in
hexane) to give the THF product 16a (224.0 mg, 77% yield for two steps) as a pale-yellow oil. Ry = 0.64
(25% EtOAc in hexane); [a]p”’ —80.4 (¢ 1.0, CHCLy); IR (film) 3465 (br), 2956, 2933, 2857, 1613, 1514,
1463, 1249, 1069 cm '; '"H NMR (400 MHz, CDCls) 8 7.30-7.26 (m, 2H), 6.89-6.86 (m, 2H), 4.71 and
4.42 (ABq, J = 11.6 Hz, 2H), 4.50—4.48 (m, 1H), 4.44 (d, J = 4.0 Hz, 1H, OH), 4.13 (dd, J = 7.6, 3.2 Hz,
1H), 4.06 (dd, J = 8.4, 8.0, 8.0 Hz, 1H), 3.98 (t,J = 6.8 Hz, 1H), 3.84 (ddd, J=12.0, 8.4, 4.0 Hz, 1H), 3.80
(s, 3H), 3.67 (dd, J = 3.2, 2.8 Hz, 1H), 2.47 (ABqdd, J=16.8, 5.2, 2.0 Hz, 1H), 2.39 (ABqd, J=16.8, 6.0
Hz, 1H), 2.15-1.95 (m, 3H), 1.80-1.70 (m, 2H), 1.11 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.6 Hz, 3H), 0.91 (s,
9H), 0.18 (s, 3H), 0.16 (s, 3H); °C NMR (100 MHz, CDCl3) § 159.3, 130.5, 129.7 (x2), 113.9 (x2), 84.1,
81.4, 80.9, 76.1, 72.8, 70.1, 70.0, 66.0, 55.4, 36.8, 36.5, 29.3, 26.2 (x3), 23.1, 18.4, 16.3, 10.0, 4.2, —4.8;
HRMS data of 16a are identical to those of 16.

(1'R,2S,2'R,3R,6S)-2-{1'-[(tert-Butyldimethylsilyl)oxy]-6'-hydroxy-2'-methyl-oct-4'-ynyl} tetrahydro-
furan-3-ol (24a).

To a solution of the PMB ether 16a (224.0 mg, 4.7 x 10" mmol) in CH,Cl, (4 mL) cooled in an ice—water
bath at 0 °C were added pH 7.0 buffer (4 mL) and DDQ (213.0 mg, 9.4 x 107 mmol). The resultant
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mixture was stirred at the same temperature for 2 h and the reaction was quenched by saturated aqueous
solution of NaHCO;. The reaction mixture was extracted with CH,Cl, (10 mL x 3) and the combined
organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash column chromatography (silica gel, eluting with 10%
EtOAc in hexane) to give the diol 24a (147.0 mg, 88%) as a colorless oil. Rf = 0.31 (25% EtOAc in
hexane); [a]p>’ —10.8 (¢ 1.0, CHCl3); IR (film) 3395 (br), 2958, 2932, 2883, 2858, 1463, 1252, 1089, 1034
cm'; '"H NMR (400 MHz, CDCl3) 8 4.47 (br's, 1H), 4.39 (br s, 1H, OH), 4.30 (t, J = 6.4 Hz, 1H), 4.09 (dd,
J=17.2,3.2 Hz, 1H), 4.05 (ddd, J = 8.4, 8.0, 8.0 Hz, 1H), 3.84 (ddd, J=12.4, 8.4, 4.0 Hz, 1H), 3.64 (dd, J
=3.2,3.2 Hz, 1H), 2.43 (ABqdd, J =164, 4.8, 1.6 Hz, 1H), 2.32 (ABqdd, J = 16.8, 7.2, 1.6 Hz, 1H), 2.12—
1.96 (m, 3H), 1.85 (br s, 1H, OH), 1.74-1.64 (m, 2H), 1.08 (d, J = 6.8 Hz, 3H), 1.00 (t, J = 7.6 Hz, 3H),
0.90 (s, 9H), 0.17 (s, 3H), 0.14 (s, 3H); °C NMR (100 MHz, CDCl;) & 83.5, 83.3, 80.9, 76.1, 72.8, 66.0,
64.1, 36.8, 36.4, 31.3, 26.1 (x3), 23.0, 18.4, 16.3, 9.7, 4.2, —4.9; HRMS (+CI) calcd for C;9H37;04Si
(M+H") 357.2461, found 357.2459.

(1R,2R,2'S,3'R,6R,E)-1-(3'-Hydroxytetrahydrofuran-2'-yl)-2-methyloct-4-ene-1,6-diol (25a).

25a

To a solution of the propargyl alcohol 24a (113.0 mg, 3.2 x 10" mmol) in anhydrous THF (4 mL) cooled
in an ice—water bath at 0 °C was added slowly Red-Al (3.5 M in toluene, 0.4 mL, 12.8 x 107! mmol). The
resultant mixture was heated at 40 °C for 3 h and then stirred at room temperature for 15 h. The reaction
was quenched by slowly adding saturated aqueous solution of potassium sodium tartrate followed by
stirring for 10 min. The reaction mixture was extracted with EtOAc (20 mL x 3) and the combined organic
layer was washed with brine, dried over anhydrous Na,SO,, filtrated, and concentrated under reduced
pressure. The residue was purified by flash column chromatography (silica gel, eluting with 10% MeOH in
CH,Cl,) to give the triol 25a (70.0 mg, 90%) as a colorless oil. Rf = 0.37 (9% MeOH in CH,Cl,); [oc]D20 —
24.0 (c 0.8, CHCls); IR (film) 3384 (br), 2962, 2929, 2877, 1456, 1057 cm™'; '"H NMR (400 MHz, CDCl5)
5 5.66 (dt, J=15.2,7.6 Hz, 1H), 5.50 (dd, J=15.2, 7.2 Hz, 1H), 4.51 (dd, J = 3.6, 3.2 Hz, 1H), 4.10 (td, J
=8.0, 7.6 Hz, 1H), 3.99 (ddd, J = 6.8, 6.4, 6.4 Hz, 1H), 3.89 (ddd, J = 12.0, 8.4, 3.6 Hz, 1H), 3.80 (dd, J =
6.8,5.6 Hz, 1H), 3.71 (dd, J = 5.2, 3.6 Hz, 1H), 2.48-2.43 (m, 1H), 2.15-1.93 (m, 4H), 1.63-1.45 (m, 2H),
0.95 (d, J = 6.8 Hz, 3H), 0.90 (t, J = 7.6 Hz, 3H) (the signals for three OH not observed); >C NMR (100
MHz, CDCly) & 135.1, 130.1, 81.8, 75.1, 74.6, 72.7, 66.8, 36.0, 35.7, 35.3, 30.3, 15.9, 9.9; HRMS (+CI)
caled for C3Hy304 (M'—H) 243.1596, found 243.1594.

Intramolecular syn-Oxypalladation of Allylic Alcohol 25a.
(25,2'R,3R,3'R,5'R,E)-5'-(But-1"-enyl)-3'-methyloctahydro[2,2'|bifuran-3-ol (23a).
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A solution of the allylic alcohols 25a (9.8 mg, 4.0 x 10 mmol) and PdCL,(PhCN), (1.5 mg, 4.0 x 10~
mmol) in anhydrous THF (0.5 mL) cooled in an ice—water bath at 0 °C was stirred for 2 h. The reaction
mixture was diluted with hexane (5 mL) and filtered through a short pad of Celite with washing by EtOAc.
The combined filtrate was concentrated under reduced pressure and the residue was purified by flash
column chromatography (silica gel, eluting with 25% EtOAc in hexane) to give an inseparable mixture of
the two epimeric bis-THF products 23a and 23b (7.9 mg, 87%; an 88:12 mixture of 23a and 23b) as a
colorless oil. Rf=0.38 (25% EtOAc in hexane); [OL]D20 -3.7 (c 1.0, CHCl3); IR (film) 3443 (br), 2961, 2930,
2875, 1460, 1383, 1068, 1030 cm '; "H NMR (400 MHz, CDCls; an 88:12 mixture of 23a and 23b) & the
signals observed for the major epimer 23a: 5.67 (dt, J =15.2, 6.4 Hz, 1H), 5.42 (ddt, J =15.2, 7.6, 1.6 Hz,
1H), 4.49 (ddd, J = 5.6, 4.0, 2.0 Hz, 1H), 4.36 (ddd, J = 10.0, 7.6, 5.6 Hz, 1H), 4.06 (ddd, J = 8.4, 8.4, 6.8
Hz, 1H), 3.82 (ddd, J = 8.4, 8.4, 4.4 Hz, 1H), 3.77 (dd, J = 7.2, 7.2 Hz, 1H), 3.62 (dd, J="7.2, 3.6 Hz, 1H),
3.50-2.75 (br s, 1H, OH), 2.29-2.17 (m, 2H), 2.12-1.93 (m, 4H), 1.44-1.35 (m, 1H), 1.13 (d, J = 6.0 Hz,
3H), 0.97 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCls; an 88:12 mixture of 23a and 23b) & the signals
observed for the major epimer 23a: 134.9, 129.8, 84.6, 83.6, 80.4, 72.8, 67.1, 42.3, 39.8, 35.1, 25.2, 17.5,
13.3; HRMS (+CT) caled for Cj3H,303 (M+H") 227.1647, found, 227.1632.

Synthesis of Ester 29. (2'S,2""R,3'R,3"R,5"R,E)-5"-(But-1""-enyl)-3"-methyloctahydro[2,2" |bifuran-
3-yl 4-Bromobenzoate (29).

To a solution of bis-THF alcohol 23a (7.0 mg, an 88:12 mixture of 23a and 23b, 3.1 x 10~ mmol) in
anhydrous CH,Cl, (1 mL) cooled in an ice—water bath at 0 °C was added Et;N (9 pL, 6.2 x 1072 mmol),
DMAP (1.0 mg, 0.8 x 10> mmol) and 4-bromobenzoyl chloride (8.0 mg, 3.4 x 10> mmol) followed by
stirring at room temperature for 24 h. The reaction was quenched by H,O and the reaction mixture was
extracted with CH,Cl, (10 mL x 3). The combined organic layer was washed with brine, dried over
anhydrous Na,SO,, filtered, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (silica gel, eluting with 20% EtOAc in hexanes) to give the 4-bromobenzoate 29
(9.0 mg, 71%) as a white foam. R¢ = 0.45 (16.7% EtOAc in hexane); 'H NMR (400 MHz, CDCl3) & 7.92—
7.88 (m, 2H), 7.60-7.56 (m, 2H), 5.63 (ddd, J =4.8, 3.2, 1.6 Hz, 1H), 5.53 (dt, J = 15.2, 6.8 Hz, 1H), 5.28
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(ddt, J=15.2, 7.2, 1.6 Hz, 1H), 4.30 (ddd, J =9.2, 6.4, 6.4 Hz, 1H), 4.07 (ddd, J = 8.0, 8.0, 8.0 Hz, 1H),
3.91 (ddd, J = 8.8, 8.8, 4.4 Hz, 1H), 3.79 (dd, J = 8.4, 8.4 Hz, 1H), 3.76 (dd, J = 8.4, 3.6 Hz, 1H), 2.40—
2.12 (m, 4H), 1.94-1.87 (m, 2H), 1.34 (ddd, J = 12.0, 10.0, 9.2 Hz, 1H), 1.19 (d, J = 6.4 Hz, 3H), 0.87 (t, J
= 7.6 Hz, 3H); °C NMR (100 MHz, CDCls) § 165.3, 133.9, 131.8 (x2), 131.3 (x2), 129.9, 129.7, 128.1,
84.7, 81.9, 80.0, 75.4, 66.9, 42.5, 39.9, 33.5,25.2, 18.4, 13.3.
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Data File C:\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\GK171102-1.D

Sample Name:

Acq. Operator

Acg. Instrument :

Seq. Line : 6

Instrument 1 Location : Vial 73

Injection Date : 11/24/2017 2:58:18 PM Inj : 1
Inj Volume : 5.000 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 2.000 pl

Acq. Method
Last changed

Analysis Method :
: 8/16/2017 10:08:17 PM
Additional Info :

Last changed

: C:\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\0D-03-10.M
: 11/24/2017 2:35:26 PM

(modified after loading)
C:\CHEM32\1\METHODS\0J-15-20.M

Peak(s) manually integrated

DAD1 A, Sig=210,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171102-1.D)

=257
1 997

T T T T T T T T T
2

min|

4
DAD1 B, Sig=230,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171102-1.D)

o

min|

2 4
DADL1 C, Sig=254,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171102-1.D)

min|

2 4
DAD1 D, Sig=280,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171102-1.D)

N w0

min|

2 4
DAD1 E, Sig=310,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171102-1.D)

min|

Instrument 1 11/24/2017 3:47:40 PM

Page

1 of 3

Data File C:\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\GK171102-1.D

Sample Name:

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [mAU*s] [mAU] %
1  4.782 W 0.0942 4750.67725 767.92322 49.7663
2 5.097 vB 0.1018 4795.30078 718.90100 50.2337
Totals : 9545.97803 1486.82422

Signal 2: DAD1 B, Sig=230,4 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
1 4.782 W 0.0966 8693.07129 1359.77454 49.5675
2 5.097 VB 0.1042 8844.77148 1287.18469 50.4325
Totals : 1.75378e4 2646.95923

Signal 3: DAD1 C, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [mAU*s] [mAU] %
1 4.782 BV 0.0943 327.51840 52.82029 45.4124
2 5.094 VB 0.1070 393.69037 55.30482 54.5876
Totals : 721.20877 108.12511

Signal 4: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 4.782 BV
2 5.095 VB

0.0938 1182.85852 192.21938 47.4749
0.1022 1308.68811 190.38620 52.5251

Totals : 2491.54663 382.60558

Signal 5: DAD1 E, Sig=310,4 Ref=360,100

Area Height Area
[mAU*s] [mAU] %
R e R |--=-mm=m- R |
1 5.047 BB 0.1236 34.67842 4.14370 100.0000

Totals : 34.67842 4.14370

Instrument 1 11/24/2017 3:47:40 PM

Page
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Data File C:

\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\GK171124-1.D

Sample Name:

Acq. Operator

Seq. Line : 5
Acq. Instrument : Instrument 1 Location : Vial 72
Injection Date : 11/24/2017 2:47:18 PM Inj : 1

Inj Volume : 5.000 pl

Different Inj Volume from Sequence !
Acq. Method
Last changed

Analysis Method :
Last changed
Additional Info :

Actual Inj Volume : 2.000 pl
: C:\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\0OD-03-10.M
: 11/24/2017 2:35:26 PM

(modified after loading)
C:\CHEM32\1\METHODS\0J-15-20.M

: 8/16/2017 10:08:17 PM

Peak(s) manually integrated

mAU 3
1200
1000 ]
800
600
400
200

(E

DAD1 A, Sig=210,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171124-1.D)

)

5.119

min|

mAU 4
1500
1000

500

2 4
DADL1 B, Sig=230,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171124-1.D)

f\

5.114

min|

mAU B
80
60;

w0

20

2 4
DADL1 C, Sig=254,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171124-1.D)

)

min|

mAU 3
300
250
200
1503
100

2 4
DAD1 D, Sig=280,4 Ref=360,100 (QDY 2017-11-24 14-01-01\GK171124-1.D)

%5iif:::::::¢ﬁ%

min|

DAD1 E, Sig=310,4 Ref=! 360 100 (QDY 2017-11-24 14-01- 01\GK171124 1.D)

-

min|

Instrument 1 11/24/2017 3:49:05 PM

Page

1 of 2

Data File C:\CHEM32\1\DATA\QDY 2017-11-24 14-01-01\GK171124-1.D
Sample Name:

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dllutlon Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [mAU*s] [mAU] %
1 4.784 BV 0.0975 8814.12402 1398.78845 98.9848
2 5.119 vB 0.1280 90.39679 10.54381  1.0152
Totals : 8904.52081 1409.33226
Signal 2: DAD1 B, Sig=230,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
1 4.784 BV 0.1129 1.42999e4 2013.46533 99.0419
2 5.114 VB 0.1159 138.33916 17.56370 0.9581
Totals : 1.44383e4 2031.02904
Signal 3: DAD1 C, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [mAU*s] [mAU] %
1 4.784 BB 0.0949 611.02850 97.75879 100.0000
Totals : 611.02850 97.75879

Signal 4: DAD1 D, Sig=280,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R el Pt R —— R |
1 4.784 BV 0.0925 2224.98706 357.84753 99.1730
2 5.112 VB 0.1144 18.55479 2.39466 0.8270
Totals : 2243.54185 360.24219
Signal 5: DAD1 E, Sig=310,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [mAU*s] [mAU] %
e P e |------=-—- P— |
1 4.388 BB 0.0934  10.48655 1.71265 100.0000
Totals : 10.48655 1.71265

Instrument 1 11/24/2017 3:49:05 PM

Page
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Sample: zhao161101-1

2016-11-01 16:06:29.542
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 2461.9331 Hz

02 = -1.0000 Hz

LB1= 030 Hz

7.307
7.287
7.260
6.893
6.872
4.754
4.726

{

OPMB

Me
(rac)-11

748 2/49

4.466

4.438
4.012
4.007
3.996
3.991

1}00%49 1/02

3.980

3.975

89

3.807

2.468

2.464

1.805
1.797

0/91

N~ OO
0 N~ ©
[N N
v

1. 761
1.752
1.743
1.734
1.726
1.026
1.007
0.989

(10

W7 @

10

\
PPM
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Sample: zhao161101-1

2016-11-01 16:19:09.144
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 79

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 10067.3242 Hz

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

159.341

OPMB

(rac)-11

- T——129.735

Me

113.862

82.975

76.784
73.805
70.203
69.419
55.346

28.840

9.697

PPM
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

7.260

gk170922-2
CDC13
297.8 0]

7830 \/U\N/O\

1D |
13

39

1..0000 S1
14. 5000

4. 0894

2017-09-22T23:35:00

2017-09-22T23:36:33

400. 13

8012. 8
-1545.5
1H
32768
65536

O N o N O - DN OOONOD
™M o ™M NO NN O QO NDWOMN WL
mMm ™M ™M NN AN o A

100 95 90 85 80 75 70 65 6.0 55
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Sample gk170922-2C

Solvent cpel3 0

Temperature 298.5 \\\//lL\PJ/()\\

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 266 S1

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2017-09-22T23:39:00

Modification Date 2017-09-22T23:53:15

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1950. 3

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

memwmmwmmmm MM

—71 T *~ 1 ~ T +~ T +~ T +*~ T +~ T +*~ T +~ T *~ T +*~ T *~ T *~ T *~ T *~ T *~ T *~ T * T "~ T T+ 1 T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Sample gk170923-2
Solvent CDC13
Temperature 296. 4 0
Pulse Sequence zg30
Experiment 1D <::;
Number of Scans 16 TIPS
Receiver Gain 181
Relaxation Delay 1. 0000 82
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-09-23T22:28:00
Modification Date 2017-09-23T22:29:25
Spectrometer 400. 13
Frequency
Spectral Width 8223.7
Lowest Frequency -1650. 6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
1 I
T M
o
o ~ 00
< N 4
[a\] ™Mm N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 -4
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Sample gk170923-2
Solvent CDC13
Temperature 296. 4 (@)
Pulse Sequence zg30
Experiment 1D &
Number of Scans 16 TIPS
Receiver Gain 181 S2
Relaxation Delay 1. 0000
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-09-23T22:28:00
Modification Date  2017-09-23T22:29:25 —
Spectrometer 400. 13 a
Frequency
Spectral Width 8223. 7 /_
Lowest Frequency -1650. 6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
L
__—/_/_»— —
A B L I R
8 = 8
o [a2] [a\]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0

f1 (ppm)
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Sample gk170923-2C

Solvent CDhC13

Temperature 296. 7 O

Pulse Sequence zgpg30 ///////u\\v//

Experiment 1D 4;:;

Number of Scans 142 TIPS

Receiver Gain 2050 82

Relaxation Delay 2. 0000

Pulse Width 9. 2500

Acquisition Time 1. 3632

Acquisition Date 2017-09-23T22:31:00

Modification Date 2017-09-23T22:39:50

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944.0

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—T 1 1 T T 1 1 717 71T 1T 7T "~ 7T 1T "~ T 1 *~ T "~ T "~ 1T "~ T "~ T "~ T "~ T "~ T °
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample gk170926—4
Solvent CDC13
Temperature 295.6
Pulse Sequence zg30 OH
Experiment 1D
Number of Scans 16 T|PS/\/
Receiver Gain 55
Relaxation Delay 1.0000 53
Pulse Width 14. 5000
Acquisition Time 4.0894
Acquisition Date 2017-09-26T21:02:00
Modification Date 2017-09-26T21:03:23
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -—1545.6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
T ™ o
o o (‘:'1 o
< QQ - S
- — ~N ™M
f T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0.5
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Sample ¢k170926-4
Solvent CDC13
T t 295.6
emperature OH
Pulse Sequence 7830
Experiment 1D
Number of Scans 16 ,/ééa(/l\\v//
TIPS
Receiver Gain 55 5553
Relaxation Delay 1.0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-09-26T21:02:00
Modification Date 2017-09-26T21:03:23
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I
= o~
— <
o [s2]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.26 124 122 120 1.18 1.16 1.14 112 110 108 1.06 1.04 102 1.00 098 096 094 0.92 0.9

f1 (ppm)
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Sample gk170926-4C
Solvent CDC13
Temperature 295.9 OH
Pulse Sequence zgpg30
Experiment 1D /'\/
Number of Scans 44 TIPS
Receiver Gain 197 S3
Relaxation Delay 2.0000
Pulse Width 9. 7000
Acquisition Time 1.3631
Acquisition Date 2017-09-26T21:05:00
Modification Date 2017-09-26T21:07:53
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1944.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
—r 1 - T T 11 1 T 1 1 71 717 1T "~ T 1T *~ T "~ T "~ 1 *~ T "~ T "~ T "~ T "~ T " T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample gkl171019-1

Solvent CDC13

Temperature 294. 2

Pulse Sequence zg30 OPMB

Experiment 1D ///////l\\v/hﬂe

Number of Scans 13 <::;

Receiver Gain 161 TIPS S4

Relaxation Delay 1. 0000

Pulse Width 13. 6000

Acquisition Time 3. 9846
Acquisition Date 2017-10-19T18:13:00
Modification Date 2017-10-19T18:14:35

Spectrometer 400. 13
Frequency

Spectral Width 8223.7
Lowest Frequency -1650. 7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536

S36
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Sample gk171019-1
Solvent CDC13
Temperature 294. 2
Pulse Sequence 7g30 CFide
Experiment 1D /\/Me
Number of Scans 13 TIPS
Receiver Gain 161 S4
Relaxation Delay 1. 0000
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-10-19T18:13:00
Modification Date 2017-10-19T18:14:35
Spectrometer 400. 13
Frequency
Spectral Width 8223. 7
L t F -1650. 7
owest Frequency —
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
—/—
[ I [
- N ™M
< — —
o o~ ™M
T T T T T T T T T T T T T T T T T T T T T T T
2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 0.7

f1 (ppm)
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Sample gk171019-1C
Solvent CDC13
Temperature 294.9 OPMB
Pulse Sequence zgpg30 Me
Experiment 1D f;;
Number of Scans 72 TIPS
Receiver Gain 2050 S4
Relaxation Delay 2.0000
Pulse Width 9. 2500
Acquisition Time 1.3632
Acquisition Date 2017-10-19T18:24:00
Modification 2017-10-19T18:28:32
Date
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1945.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
— T ‘1 ‘T *~ T T~ T *~ T *~ T T~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T * T 1 T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 -10

f1 (ppm)
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—-130.373
~129.916
113.897
106.865

Sample gk171019-2C

Solvent CDC13

Temperature 294.9 OPMB
Pulse Sequence zgpg30 Me
Experiment 1D fj:;

Number of Scans 72 TIPS

Receiver Gain 2050 Eszl
Relaxation Delay 2.0000

Pulse Width 9. 2500

Acquisition Time 1.3632
Acquisition Date 2017-10-19T18:24:00

Modification 2017-10-19T18:28:32
Date

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5
Lowest Frequency -1945.5
Nucleus 13C
Acquired Size 32768
Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
146 144 142 140 138 136 134 132 130 128 f12(6 %24 122 120 118 116 114 112 110 108 106 10¢
1 (ppm
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

7.307
7.285

/

gk171208-3

CDC13

294. 6

zg30

1D

16

143

1..0000

14. 3000

4. 0894
2017-12-08T21:15:00
2017-12-08T21:17:09
400. 13

8012. 8
-1545. 8
1H
32768
65536

6.892
6.887
6.876
6.871

\-7.260

OPMB
Me

(-)-11

2.09—1 %

12361 EE!!EEEEF===E=

10.0 95 9.0

o

1.785
1.777
1.769
1.767
1.760
1633
1.006
0.987

\

S40

= 3.0



~ =) 7o)
5 28 8 SeCISNRE o > "
o) S o ™ Q¥ — XA A2 a @
0 h = SRRENRSS 7 S >
N ~ /o |

Sample gk171208-3C

Solvent CDC13

Temperature 294.7 OPMB

Pulse Sequence zgpg30 Me

Experiment 1D /::;

Number of Scans 42

Receiver Gain 197 (-)-]_1

Relaxation Delay 2.0000

Pulse Width 9. 6000

Acquisition Time 1. 3631

Acquisition Date 2017-12-08T21:18:00

Modification Date 2017-12-08T21:20:57

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1946. 2

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—T T+ 1 ‘* 1 T 1 1 1 1 1 "~ T "~ 1 *~ T "~ T "~ 1T "~ T "~ T "~ T * T " T ™ 1 T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Sample: zhao160725-1

2016-07-25 14:30:04.938
SOLVENT: CDCI3

Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

O1 = 2462.2217 Kz

02 = -1.0000 HZ
LB1= 030 Hz

0.97

1.00

6.111

6.091

3.756
3.740

-~ — 3.724

.99

3.002
2.553

2550

.99

2.537
2.535

2.521

2.505

2.502

10

0

I
PPM
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194.355

Sample: zhao160725-1

2016-07-25 14:33:06.858
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec

Relaxation delay = 2.000 sec

NA = 40
Solvent = CDCI3
PTS1d = 32768
F1 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 10055.0176 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

155.737

134.199

77.412
77.100
76.783

60.318

35.690

U

rhlhb

PPM
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

9.536
9,516

gkl161214

s TBSO _~ 0
301.4

7g30

1D

16

55

1. 0000

14. 5000

4. 0894
2016-12-26T19:30:00
2016-12-26T19:30:44
400. 13

8012. 8
-1535. 4
1H
32768
65536

3.811
3.796
3.780

2.580
2.564
2.548
2.532

/
3

000D
\vrypvra

0071
\v vy e

| ﬂ [ JL e

L gy n o B 7 i\

I T T T T T C>| T T T T T T T T T IH T T 'o T T T T T T T T T N’ T T T T ﬁ‘l T T T z T ol
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 O.

f1 (ppm)
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193.520
155.259

Sample: zhao161013-3

2016-10-13 16:04:54.703
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 187

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz
AT1= 1.36 sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
01 = 10056.9443 Hz

134177

TBSO\V/«\¢7\m/H

77.421
77.100

61.021

35.927

25.695

18.078

-5.536

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

| ]
\ \ \ \ \
200 150 100 50 0 PPM

S45



oS

* Fggg

8206 —
2880 I
mg._‘/ LH\S.Q
990" L\ 1167
oL LT o ——%g67Z |
¥l h
822’2
Sz
292'C 902
v82Z— == U 682 [
Ly — 10°)
Sor'Z R
981’z -
661'C
N
S@Hmw ~ —=T166
€LY
N

6VSv o 9
PSS ? £ ~ E90'}
0LL Y~ < < N 01
HyE : "

o
0S¥'S o
0L¥'S N
68Y'G~< 5 \ E00°1
9896~ \ 7 00'L
oL G~ N\ - =960 [
v18'S
¥28'S
0€8°9 o

[/2]
€89 o
678°9 =
€88'9— = €8l
g5b N 66'1
€91°2 = — pess |
81, 3 3 ~ 90°C
961 © S 1
102°. = 5
s0¢ 2 m ) o 8 o m o n
lheL] "Srs 2E232C de_ g8
mmw@ EE%a -2l gs 9oEag

s . o %
AT s 5.5 EZ£ g
092" p5288,595 52 2y
208, _EEcsf2e2EEEE 372
oesl L EEGE T2 iTIAoC
CESEEZaexw il aESIZ LS
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—7.319
—7.302

Z aonn

.20V
~-7.252
_~1.235

7.216

7.211
7.205
7.201

4
X

7.196
—7.178

_7.163
~ 7155

6.883

—6.849
_6.834

—6.830

Title masamune aldol OH
Solvent CDCI3
Temperature 295.4
Pulse Sequence  zg30 Bn.__.SO,Mes
. Me N
Number of Scans 32 =
Receiver Gain 1150 TBSO\/\/\‘/\H/O \) "Me
Relaxatpn Delay 1.0000 OH O Ph
Pulse Width 15.8000
Acquisition Time 3.9846
Acquisition Date  2020-10-20T16:24:0
Spectrometer 400.13
Frequency
Spectral Width 8223.7
Lowest Frequency -1650.5
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
—T ' I | ' I } I y
© ) o» ™
< © S @
(q\] (] ~ ~
T T T T T T T T T T T T T
7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85 6.80

f1 (ppm)
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Title

Solvent
Temperature
Pulse Sequence

masamune aldol OH
CDCI3

295.4

730

Number of Scans 32

Receiver Gain

1150

Relaxation Delay  1.0000

Pulse Width

15.8000

Acquisition Time 3.9846

Acquisition Date

Spectrometer
Frequency

Spectral Width

2020-10-20T16:24:00
400.13

8223.7

Lowest Frequency -1650.5
1H
32768
65536

Nucleus
Acquired Size
Spectral Size

—4.811
~4.770

Bn.  .SO;Mes

Me N
TBSO ‘O
\\///\\cfjk\\r//\\wT/ \?T/J Me
OH O Ph

—4.591
~4.549

4137
4117
4.103
4.097

4.085

4.075

4.058

/
\

3.647
3.631
3.614

A
\

© o

=) o))

o -
— T —— — —
4.4 4.2 4.0 3.8 3.6 3.4 3.2
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Title masamune aldol OH
Solvent CDCI3
Temperature 295.4
Pulse Sequence  zg30 Bn.__.SO,Mes

Number of Scans 32 l\:_lle N
Receiver Gain 1150 TBSO\/\/\‘/\H/O \) "Me
Relaxatpn Delay 1.0000 OH O Ph

Pulse Width 15.8000

Acquisition Time 3.9846

Acquisition Date  2020-10-20T16:24:00

Spectrometer 400.13
Frequency

Spectral Width 8223.7
Lowest Frequency -1650.5
Nucleus 1H
Acquired Size 32768
Spectral Size 65536

_~1.164
~-1.147
_~1.066
~-1.048

6-882

S49
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Bn.,  _SO-5Mes
‘ Me N2

Title masamune aldol OH-C =

Solvent CDCI3 TBSO\/\/\‘/WO_Q"’Me

Temperature 295.9 OH O Ph

Pulse Sequence  zgpg30

Number of Scans 3768

Receiver Gain 90

Relaxation Delay 2.0000

Pulse Width 8.6000

Acquisition Time 1.3632

Acquisition Date  2020-10-20T16:38:00

Spectrometer 100.61

Frequency

Spectral Width ~ 24038.5

Lowest -2022.4

Frequency

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

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

f1 (ppm)
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Title masamune aldol OH-C -

Solvent CDCI3 TBSO\/\/\‘/YO_Q ™

Temperature 295.9 OH O Ph

Pulse Sequence  zgpg30

Number of Scans 3768

Receiver Gain 90

Relaxation Delay 2.0000

Pulse Width 8.6000

Acquisition Time 1.3632

Acquisition Date  2020-10-20T16:38:00

Spectrometer 100.61

Frequency

Spectral Width ~ 24038.5

Lowest -2022.4

Frequency

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
148 147 146 145 144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 12%

f1 (ppm)
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Bn.,  _SO-5Mes
. Me N2

Title masamune aldol OH-C =

Solvent CDCI3 TBSO\/\/\‘/WO_Q"’Me

Temperature 295.9 OH O Ph

Pulse Sequence  zgpg30

Number of Scans 3768

Receiver Gain 90

Relaxation Delay 2.0000

Pulse Width 8.6000

Acquisition Time 1.3632

Acquisition Date  2020-10-20T16:38:00

Spectrometer 100.61

Frequency

Spectral Width ~ 24038.5

Lowest -2022.4

Frequency

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T 1 T T T T T T T T T T T T T T T T T 1
110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 -5 -10
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masamune aldol OTBS

CDCI3
295.5
zg30
724
15.8000
8223.7
-1650.3
1H
32768
65536

Acquisition Date  2020-10-20T15:49:00
400.13

Spectrometer

Acquisition Time 3.9846
Frequency

Title

Solvent

Temperature

Pulse Sequence
Number of Scans 16
Receiver Gain
Relaxation Delay 1.0000
Pulse Width

Spectral Width
Lowest

Frequency

Nucleus

Acquired Size
Spectral Size

5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)

T
8.0 7.5 7.0 6.5 6.0 5.5

8.5

9.0
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Title masamune aldol OTBS

Solvent CDCI3

Temperature 295.5

Pulse Sequence  zg30

Number of Scans 16 Bn., . SO,Mes

Receiver Gain 724 Me N

Relaxation Delay 1.0000 TBSO = R 0\)-,,

. : Me

Pulse Width 15.8000 z

Acquisition Time 3.9846 TBSO O Ph

Acquisition Date  2020-10-20T15:49:00

Spectrometer 400.13 9

Frequency

Spectral Width ~ 8223.7

Lowest -1650.3

Frequency

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

T e I I | I
© o ™ ™ N~ o
2 - 2 - < e
~ ~ [qV] (qV] (qV] (q\]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7.65 7.55 7.45 7.35 7.25 7.15 7.05 6.95 6.85 6.75 6.65 6.55

f1 (ppm)
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Title

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus
Acquired Size
Spectral Size

N N LW LW
— O ®© © <
~NK OO W
W WLW LW
NS

masamune aldol OTBS
CDCI3

295.5

730

16

724

1.0000

15.8000

3.9846
2020-10-20T15:49:00
400.13

8223.7
-1650.3

IH
32768
65536

5.526
5.509

ky

[SPIS <] <t <
— O N~ 0 ~—
M AN NN O 00
O WWW < <
Y |
TBSO =
TBSO

o © LN MON LW
~ ™ VO~ NS AN O
< < NNN O o0d
< < St T
| A N P

Me Bn\N,SOZMes
o\;)'z/Me

(0] Ph
9

3.596
3.579

4

\.3.563

L L I L — T | T -

AN AN [ap] (@] (a2} Yo N AN

o o (] (o)) o o o o

- - - S - - - ~
-—r T ———
6.0 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34

f1 (ppm)
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Title masamune aldol OTBS
Solvent CDCI3
Temperature 295.5
Pulse Sequence  zg30
Number of Scans 16 Bn., . SO,Mes
Receiver Gain 724 Me N
Relaxation Delay 1.0000 TBSO = R o\)-,,
. : Me
Pulse Width 15.8000 z
Acquisition Time 3.9846 TBSO O Ph
Acquisition Date  2020-10-20T15:49:00 9
Spectrometer 400.13
Frequency
Spectral Width ~ 8223.7
Lowest -1650.3
Frequency
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 g
L
)}\I}] | /
sl Tl
=9 o S
— © (qV] N
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
29 28 27 26 25 24 23 22 21 2.0 1.9 1.8 1.7 1.6 1.5 1.4

f1 (ppm)
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Title masamune aldol OTBS-C

Solvent CDCI3 B SO.M

Temperature 296.1 Me Ao NES

Pulse Sequence  zgpg30 TBSO _ - o) \)-,

Number of Scans 400 : Me

Receiver Gain 114 TBSO (0] Ph

Relaxation Delay 2.0000

Pulse Width 8.6000 9

Acquisition Time 1.3632

Acquisition Date  2020-10-20T16:00:00

Spectrometer 100.61

Frequency

Spectral Width ~ 24038.5

Lowest -1944.2

Frequency

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

L L T T T T T T 1 I I T T T T T T T T I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Title masamune aldol OTBS-C
SOlVent CDCI?) Bn\ /SOZMeS
Temperature 296.1 |\_’| e N
Pulse Sequence  zgpg30 TBSO = - O\)."M
Number of Scans 400 : e
Receiver Gain 114 TBSO 0 Ph
Relaxation Delay 2.0000 9
Pulse Width 8.6000
Acquisition Time 1.3632
Acquisition Date  2020-10-20T16:00:00
Spectrometer 100.61
Frequency %
Spectral Width ~ 24038.5 (@)
Lowest -1944.2
Frequency
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
46 145 144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124

f1 (ppm)



60~

T7.1

77.878
77.478

/
v

76.843
75.200
62.868
56.881
—48.327
—46.973
35.972

Title masamune aldol OTBS-C

Solvent CDCI3 Bn.__SO,Mes
Temperature 296.1 Me N

Pulse Sequence |[||zgpg30 TBSO = 5 0\)-,,
Number of Scang|[400 = Me
Receiver Gain 114 TBSO o Ph
Relaxation Delay)||2.0000

Pulse Width 8.6000 9

Acquisition Timg|[{1.3632

Acquisition Datel|[2020-10-20T16:00:00

Spectrometer 100.61
Frequency

Spectral Width |||24038.5

Lowest -1944.2
Frequency

Nucleus 13C
Acquired Size 32768
Spectral Size 65536

\-26.066
o3
/18451

18.261
—14.457
—12.880

-4.068
Z 4568
\..5.175

s
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Title ytc180721-1
Solvent CDCI3
Temperature 294.6 I\_ﬂe
Pulse Sequence  zg30 TBSO = : OH
Number of Scans 16
Receiver Gain 143 oTBS
Relaxation Delay  1.0000
Pulse Width 14.5000
Acquisition Time 4.0894
Acquisition Date  2021-01-08T16:06:00
Spectrometer 400.13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.2
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
_— s Vs —~ B
Ll J MJJ L
. AR T T ';)I" ('11"
2 3898 s ¢ = 2
AN A AN ~— AN ~
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3 2.5 2.0 1.5 1.0 0.5 0.0

1 (pp

m)
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Title ytc180721-1
Solvent CDCI3
Temperature 294.6 I\_ﬂe
Pulse Sequence  zg30 TBSO = : OH
Number of Scans 16
Receiver Gain 143 oTBS
Relaxation Delay  1.0000
Pulse Width 14.5000
Acquisition Time 4.0894
Acquisition Date  2021-01-08T16:06:00
Spectrometer 400.13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.2
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
/JL‘___.J vy
N . S B
g = 853
N — — —
L L B B L L B B B B B B L L B L B BN DL B L B B L B I IR LA LA B I B
6.1 59 57 55 53 5.1 4.9 4.7 4.5 4.3 4.1 3.9 3.7 3.5 3.3

f1 (ppm)
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Title ytc180721-1
Solvent CDCI3
Temperature 294.6 I\_ﬂe
Pulse Sequence  zg30 TBSO = : OH
Number of Scans 16
Receiver Gain 143 oTBS
Relaxation Delay  1.0000
Pulse Width 14.5000
Acquisition Time 4.0894
Acquisition Date  2021-01-08T16:06:00
Spectrometer 400.13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.2
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
N e
T e
S 2
N ~
L B B B B B B UL L L B B N B B AL B BLALELELE L B B B IR B BLNLELELN BLELELELE BLELELEL BLELELEL ELALELALE ILALALAL B
2.60 2.50 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70 1.60 1.50 1.40 1.30

f1 (ppm)
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Title tc180721-1-C 5

Solvent %DCB TBSO oH

Temperature 295.6 OTBS

Pulse Sequence  zgpg30

Number of Scans 800

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9.7000

Acquisition Time 1.3631

Acquisition Date  2021-01-08T16:18:00

Spectrometer 100.61

Frequency

Spectral Width 24038.5

Lowest Frequency -1944.4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Title ytc180721-1-C o :

Solvent CDCI3 TBSO

Temperature 295.6 OTBS

Pulse Sequence  zgpg30

Number of Scans 800

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9.7000

Acquisition Time 1.3631

Acquisition Date  2021-01-08T16:18:00

Spectrometer 100.61

Frequency

Spectral Width 24038.5

Lowest Frequency -1944.4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13

f1 (ppm)
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zhao160802-1

CDCI3

Title

Solvent

208.8

Temperature

zg30

Pulse Sequence
Number of Scans 16
Receiver Gain

46

Relaxation Delay  1.0000

Pulse Width

V

TBSO

14.5000

Acquisition Time 4.0894

2016-08-02T14:08:00

400.13

Acquisition Date

10

Spectrometer
Frequency

8012.8

Spectral Width

Lowest Frequency -1535.4

1H

Nucleus

32768
65536

Acquired Size
Spectral Size

JL A

)

da

Uk

2 20€f
806

rANY
ummo.@ i
um/n

soef

G0l

=yl

00'L |
1004 |

2.0

1.0 0.5 0.0 -0.5

1.5

8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)
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Title zhao160802-1
Solvent CDCI3
Temperature 298.8
Pulse Sequence  zg30
Number of Scans 16
Receiver Gain 46
Relaxation Delay  1.0000 Me
Pulse Width 14.5000 TBSO > - OTf
Acquisition Time 4.0894
Acquisition Date  2016-08-02T14:08:00 oTBS
Spectrometer 400.13
Frequency 10
Spectral Width 8012.8
Lowest Frequency -1535.4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
| I
o o o N~
< < e 2
Al ~ ~ o
I L L L L T T T T A A A LI DL AL I AL A
6.0 59 5.8 5.7 5.6 55 54 53 52 5.1 5.0 4.9 4.8 4.7 4. 4.5 4.4 4.3
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Title

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

—-0.991
~0.974
~0.893
~-0.878

zhao160802-1
CDCI3

298.8

730

16

46

1.0000
14.5000
4.0894
2016-08-02T14:08:00
400.13

8012.8
-15354
1H
32768
65536

d

-

TBSO = 2 oTf

OTBS
10

_~0.050
\-0.043
~-0.010

T 7 T

o) 0 N ®

o o - S ©

™ oo o o
, —————— —————T | — — — — |
1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 -0.1 -0.2 -0.3 -0.4

f1 (ppm)

S67



A O o
85 SR 25898 o NHILRTOE  gaxg
Al o oN O QO N NOOO Y NN OF O~
28 St SRREY o IBREESSD oYy
V7T BN TN VT
Me

Title 7hao160802-1C  TBSO = ~OTf

Solvent CDCI3

Temperature 299.9 aIEsS

Pulse Sequence  zgpg30 10

Number of Scans 100

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9.7000

Acquisition Time 1.3631

Acquisition Date  2016-08-02T14:16:00

Spectrometer 100.61

Frequency

Spectral Width 24038.5

Lowest Frequency -1958.4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Title 7hao160802-1C  TBSO = ~OTf

Solvent CDCI3

Temperature 299.9 aIEsS

Pulse Sequence  zgpg30 10

Number of Scans 100

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9.7000

Acquisition Time 1.3631

Acquisition Date  2016-08-02T14:16:00

Spectrometer 100.61

Frequency

Spectral Width 24038.5

Lowest Frequency -1958.4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T
165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85

f1 (ppm)
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Title 7hao160802-1C  TBSO = ~OTf
Solvent CDCI3
Temperature 299.9 aIEsS
Pulse Sequence  zgpg30 10
Number of Scans 100
Receiver Gain 197
Relaxation Delay 2.0000
Pulse Width 9.7000
Acquisition Time 1.3631
Acquisition Date  2016-08-02T14:16:00
Spectrometer 100.61
Frequency
Spectral Width 24038.5
Lowest Frequency -1958.4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
X
R
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 -2 -4 -6 -8

f1 (ppm)
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mixture of two epimers

Title

CDCI3

Solvent

2944

Pulse Sequence zg30

Number of

Temperature
Scans

OPMB

12

Receiver Gain 912

Relaxation
Delay

1.0000

OTBS

12

15.8000
3.9846

Pulse Width
Acquisition
Time

2020-11-04T17:06:00

Acquisition
Date

e

400.13

Spectrometer
Frequency

Spectral Width 8223.7

-1650.7

Lowest

AN

T

oLet
90'L|

Gocl
06°¢t
861

00" L[
60

G6L}

¢6'L}

5.5

4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5
f1 (ppm)

5.0

8.5 8.0 7.5 7.0 6.5 6.0

9.0
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Title mixture of two epimers
Solvent CDCI3
Temperature  294.4
Pulse Sequence zg30
Number of 12
Scans
Receiver Gain 912
Relaxation 1.0000
Delay
Pulse Width 15.8000 12
Acquisition 3.9846
Time
Acquisition 2020-11-04T17:06:00
Date
Spectrometer  400.13
Frequency
Spectral Width 8223.7
Lowest -1650.7
-_— S M — _.—
T =1 — L L B . .
0 © N~ o 0 o To)
e < 2 e 2 2 o
~ ~ o ~ ~ N N
L B B L N B B B L N LA B L LN B B N B LA B NN B ELELA BN LA B LA NN B AL
59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34

f1 (ppm)
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Title mixture of two epimers

Solvent CDCI3

Temperature  294.4

Pulse Sequence zg30

Number of 12

Scans

Receiver Gain 912

Relaxation 1.0000

Delay

Pulse Width 15.8000 12

Acquisition 3.9846

Time

Acquisition 2020-11-04T17:06:00

Date

Spectrometer  400.13

Frequency
Spectral Width 8223.7
Lowest -1650.7
—_—
et A

I I

© o N~

o ~— D

— ™ o
T e e e o L e e e e e L e o e e e I A e e o e N I s e o e S e S e e e S e |
2.5 24 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4

f1 (ppm)
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Title mixture of two epimers
Solvent CDCI3
Temperature  294.4
Pulse Sequence zg30
Number of 12
Scans
Receiver Gain 912
Relaxation 1.0000
Delay
Pulse Width 15.8000 12
Acquisition 3.9846
Time
Acquisition 2020-11-04T17:06:00
Date
Spectrometer  400.13
Frequency
Spectral Width 8223.7
Lowest -1650.7
P
//
I I I
o)
o < o
S S 0
™ AN ~
—T - - T 1 T T T T T L e e L A B B AL
1.25 1.20 1.15 1.10 1.05 1.00 0.95 0.90 0.85 0.80 0.75 0.70 0.65
f1 (ppm)
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Title mixture of two epimers

Solvent CDCI3

Temperature  295.2

Pulse Sequence zgpg30

Number of 1070

Scans

Receiver Gain 128 oTBS

Relaxation 2.0000

Delay 12

Pulse Width 8.6000

Acquisition 1.3631

Time

Acquisition 2020-11-04T18:56:36

Date

Spectrometer  100.61

Frequency

Spectral Width 24038.5

Lowest -1944.3

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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133.462
133.458

<

130.587
128.669

129.721

f1 (ppm)

Title mixture of two epimers
Solvent CDCI3
Temperature  295.2
Pulse Sequence zgpg30
Number of 1070
Scans
Receiver Gain 128
Relaxation 2.0000
Delay 12
Pulse Width 8.6000
Acquisition 1.3631
Time
Acquisition 2020-11-04T18:56:36
Date
Spectrometer  100.61
Frequency
Spectral Width 24038.5
Lowest -1944.3
T T T T T T T T T T T T T T T T T T T T T T T T
50 1355 1350 1345 1340 1335 133.0 1325 1320 1315 131.0 130.5 130.0 1295 129.0 128.5 128.0 127.5 127.0 126.5

S76



70.065
70.061
69.966
69.957
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Title mixture of two epimers
Solvent CDCI3
Temperature  295.2

Pulse Sequence zgpg30
Number of 1070

o
©
Q
o)
©

55.416

Scans
Receiver Gain 128
Relaxation 2.0000
Delay 12
Pulse Width 8.6000
Acquisition 1.3631
Time
Acquisition 2020-11-04T18:56:36
Date
Spectrometer  100.61
Frequency
Spectral Width 24038.5
Lowest -1944.3
T T T T T T T T T T T T T T T T T T T T T T T T T
3 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52

f1 (ppm)
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Title mixture of two epimers

Solvent CDCI3

Temperature  295.2

Pulse Sequence zgpg30

Number of 1070

Scans

Receiver Gain 128

Relaxation 2.0000

Delay 12

Pulse Width 8.6000

Acquisition 1.3631

Time

Acquisition 2020-11-04T18:56:36

Date

Spectrometer  100.61

Frequency

Spectral Width 24038.5

Lowest -1944.3

T T T T T T T T T T T T T T T T T T T T
1 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15

f1 (ppm)
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Sample zhao160907-1

Solvent CDC13

Temperature 298. 6

Pulse Sequence zg30

Experiment 1D

Number of Scans 16

Receiver Gain 39

Relaxation Delay 1. 0000

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date
Modification Date

2016-09-07T21:23:00
2016-09-07T21:23:16

4.447

4.418

4.009

3.993
3.985

3.980
3.970

3.797
3.670

3.654
3.638
2.367

2.362
2.354
2.349
2.326
2.314
2.299
2.282
2.271

2.267
2.253

2.248
2.230
2.225

2.211

2.207
2.040

1.781
1.763
1.748
1.733
1.715
1.698
1.681
1.664
1.500

ﬁ
¥

31007

0.988
0.969
0.965
0.948
0.891
0.885
0.057
0.010

\

—_—

Spectrometer 400. 13

Frequency

Spectral Width 8012. 8

Lowest Frequency -1535. 4

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

L y .
I L I PARURE A R ! T
N < N 3 3 e =P ¢ - 3 o S
[ — I T I T U T T T T U T T I I I I T U U U U T
100 95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

—7.273

7.294
\-7.260

zhao160907-1

CDC13

298. 6

zg30

1D

16

39

1..0000

14. 5000

4. 0894
2016-09-07T21:23:00
2016-09-07T21:23:16
400. 13

8012. 8
-1535. 4
|H

2768
b5536

6.880
6.876
6.863
6.859

/
X

5.477
5.461

2.04—

75 74 73 72 71

T
70 69 68 67 66 65 64 63 6.2 6.1

f1 (ppm)

6.0 59 58 57 56 55 54 53 5.2

S80



o o N o aMW OO o T ®
3 E 38 28885 S 1
11 17 NP T
Sample zhao160907-1
Solvent CDC13
Temperature 298. 6
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 39
Relaxation Delay 1. 0000 13
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2016—09-07T21:23:00
Modification Date 2016-09-07T21:23:16
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1535. 4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 jb%
I [ [ [ [
& 3 8 S N
o — ~ [s2] o
T T T T T T T T T T T T T T T T T T T T
4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3. 3.7 3.6 3.5
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2.367
2.354
2.349
2.326
2.314

|

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

2.299
2.282
2.271

2.267
2.253

zhao160907-1

CDC13

298. 6

zg30

1D

16

39

1..0000

14. 5000

4. 0894
2016-09-07T21:23:00
2016-09-07T21:23:16
400. 13

8012. 8
-1535. 4
1H
32768
65536

5:048
1.781
1.763
1.748
1.733
1.715
1.698
1.681
1.664

.

—1.500

—0.057
—0.010

N\
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Sample: zhao160907-1

2016-09-07 21:33:17.121
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 165
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD= 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10066.3340 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

N
N
N
o)
0
-

134.604
130.507

127.831

113.801

85.088
__—280.306

77.415
77.100
76.773
76.441
70.014
70.002
69.911
62.110
55.316
39.262
35.740
29.274
25.946

AT NN

21.952
18.217
15.551

9.913

-3.953
-4.773
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85.088

Sample: zhao160907-1

2016-09-07 21:33:17.121
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 165

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz
AT1= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 10066.3340 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

80.306

77.415

—_— —77.100

76.773
76.441

<
-
Q
o
~

70.002
69.911

62.110

55.316
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Sample mahch161003-1
Solvent CDC13 OPMB
Temperature 298. 2
Pulse Sequence 2g30 MsO
Experiment 1D
Number of Scans 16 oTBS
Receiver Gain 104 14
Relaxation Delay 1.0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2016-10-03T15:41:00
Modification Date 2016-10—-03T15:42:58
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1544.6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
U L
T T T N = T T T A T
S 8 5 88588 3 ] 4 i I8 ]
o o o — = NN M [s2] o o (421 o o]
[ — I I I T U U U U U U T I I I I I T U T U U
100 95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
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Sample
Solvent

Temperature

Pulse Sequence

Experiment

Number of Scans
Receiver Gain
Relaxation Delay

Pulse Width

Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency

Nucleus

Acquired Size
Spectral Size

—7.271

/7.292
\-7.260

mahch161003-1
CDC13
298. 2
7830

1D

16

104
1..0000
14. 5000
4. 0894
2016-10-03T|15:41:00
2016-10-03T|15:42:58
400. 13

8012. 8
-1544. 6
1H
32768
65536

_~6.882
~-6.861

MsO

_~5.545
™\-5.537

1 2.00—

[
77 76 75 74 73 72 71

T T T T T T T T T T T T T T T T T T
70 69 68 67 66 65 64 63 62 6.1
f1 (ppm)

6.0 59 58 57 56 55 54 53
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Sample mahch161003-1
Solvent CDC13
Temperature 298. 2
Pulse Sequence 2g30 MsO
Experiment 1D
Number of Scans 16
Receiver Gain 104
Relaxation Delay 1.0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2016-10-03T15:41:00
Modification Date 2016-10-03T15:42:58
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1544.6
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
’ I ! ’ I I | I T
8 8 - 2] 8 X
~— i o o (32} [se]
rm— 1 T T 1 1 1 1 1 1 1 717 1 "~ 1 17 1 ~ 1T *~ T *~ 1T *~— 1T "~ T "~ T *~ T "~ T 1
51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29

f1 (ppm)
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Sample mahch161003-1
Solvent CDC13
Temperature 298. 2

Pulse Sequence 7830

Experiment 1D

Number of Scans 16

Receiver Gain 104

Relaxation Delay 1.0000

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date 2016-10-03T15:41:00
Modification Date 2016-10—-03T15:42:58

0.942
0.890
0.843

J
I
i
J
}
}

MsO

—0.056
—0.005

Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1544.6
Nucleus 1H e
Acquired Size 32768
Spectral Size 65536 M
=N M U
R : I 4
o (g\] (32} o (o)} O
T T T T T T T T T T T T T~ T T "~ T T "~ 1 "~ T "~ 1 T "~ T " T "~ T * 1 T T T T
2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2 0.0
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Sample mahch161003-1-C

Solvent CDhC13

Temperature 298. 8

Pulse.Sequence zgpg30 MsO

Experiment 1D

Number of Scans 208

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2016-10-03T15:51:00

Modification Date 2016-10-03T16:01:54

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1960. 2

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—r 1 - T T 11 1 T 1 1 71 717 1T "~ T 1T *~ T "~ T "~ 1 *~ T "~ T "~ T "~ T "~ T " T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample mahch161003-1-C

Solvent CDhC13

Temperature 298. 8

Pulse Sequence zgpg30 MsO

Experiment 1D

Number of Scans 208

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2016-10-03T15:51:00

Modification Date 2016-10—03T16:01:54

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1960. 2

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
92 90 88 86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52

f1 (ppm)

S90



16S

OPMB

zhao161006-1

CDC13

Sample

Solvent

298. 4
zg30
1D
16
46

Temperature

Pulse Sequence

OTBS

Experiment

16

Number of Scans
Receiver Gain

1..0000
14. 5000

4. 0894

Relaxation Delay
Pulse Width

Acquisition Time

2016-10-06T12:26:00
2016-10-06T12:26:38

400. 13

Acquisition Date

Modification Date

Spectrometer
Frequency

8012. 8

Spectral Width

-15635.4
1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size

Spectral Size
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

~-7.314

7293
—-7.283

zhao161006—1

CDC13

298. 4

7g30

1D

16

46

1..0000

14. 5000

4. 0894
2016-10-06T12:26:00
2016-10-06T12:26:38
400. 13

8012. 8
-1535. 4
1H
32768
65536

2231

—6.903

—6.881

2.00—

7.50 7.45 7.40 7.35 7.30 7.25

7.20

7.15
f1 (ppm)

7.10

7.05

7.00

T
6.95

T
6.90

T
6.85

T
6.80

6.75
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Sample zhao161006-1
Solvent CDC13
Temperature 298. 4
Pulse Sequence 7g30
Experiment 1D
Number of Scans 16
Receiver Gain 46
Relaxation Delay 1. 0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date  2016-10-06T12:26:00
Modification Date 2016-10-06T12:26:38
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1535.4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536

T I I O I i T
8 S 3 & g S = . S
— -~ o o i — — (32} —
r— 1 1 1. T 1 T -1 -1 71 71 "~ 71 "~ 1 "~ 1 "~ 1 T T "~ T -~ T T T "~ 1 "~ 1 "~ 1 "~ T "~ 1T 1
4.75 4.65 4.55 4.45 4.35 4.25 4.15 4.05 3.95 3.85 3.75 3.65 3.55

f1 (ppm)
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2.513
2.508
2.483
2.479
2.471

%

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

2.467
2.438
2.423
2.051
2.040
2.028
2.023
2.019

zhao161006—1

CDC13

298. 4

7g30

1D

16

46

1..0000

14. 5000

4. 0894
2016-10-06T12:26:00
2016-10-06T12:26:38
400. 13

\DO\LDLOOOCH)Q’I\ < wn
ST ANNOOMMHO o
— OO Oag oD N
A HO @ OO o o
NS \/

Spectral Width 8012.8
Lowest Frequency -1535.4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 —

— 1 S SRR L

< - N Q N h -
T T T T T T T T T T —— 1 T T T T 17 T *~ T *~ T *~ T *~ T *~ T *~ T *~ T "~ T "~ T "~ T "~ T "1
2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.0 0.8 0.6 0.4 0.2 0.0
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Sample: zhao161006-1

2016-10-06 12:34:11.760
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 122
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD= 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10066.5664 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

159.228

<
(]
<
o
™
—

150)
D
0
o
N
&

113.808

ONDOONTITINNDODDNNWO© DO M
DON—ONMNANTONONTANNOND= O
QNI NMNOMNOAARMONONORDM—
TTONNOONODD LD ©©DO©N ®©©
WODOMNNMNNNNNOOOWLOOMANNN T« «~

W2

9.930

-4.314
-4.902

200

PPM
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84.093
80.835
77.100
76.024
72.744
70.002
69.982
69.968
65.920
55.319

81267
77410
T~ 76.777
—— :

Sample: zhao161006-1

2016-10-06 12:34:11.760 OH OPMB
SOLVENT: CDCI3

Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 122

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz 16
AT1= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
01 = 10066.5664 Hz

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

S96
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Sample: zhao161008-1

2016-10-08 09:39:42.539
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec

NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz

O1 = 2461.7222 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

OPMB

S97
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7.310
7.288
7.260
6.882
6.861

Sample: zhao161008-1

2016-10-08 09:39:42.539
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec
Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 2461.7222 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

4.747

OPMB

4.743

4.718

.99

2.00

4.715

4.465

4.462

4.436

4.433

4.402

4.389

4.378
4.011
4.004
3.996
3.991
3.984
3.979
3.966
3.946
3.800
3.786

502

098 0H95

[Te]
N
N~
™

Lo, LG

3.754
3.744
3.595

116
1.00

Wi

3.585

3.583

3.573

[ I
3PPM
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2.683
2.642

Sample: zhao161008-1

2016-10-08 09:39:42.539
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec
Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 2461.7222 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.235
2.209

© o
~ D
N N
o

OPMB

2135
2.052
2.040
2.031

{

2.019
2

008
1.998
987
977
965

1
1
1

_\.

1.949
1.944
1.938
1.932
1.926
1.921
1.916
1.900
1.894

- T— 1.770

2.
06— 1.00 2.18

1.717
1.708
1.689

T —— 1.751
 T— 1735

227

26

24

22

2.0

\
PPM
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1.127
1.110
1.012
0.994
0.975
0.920
0.906

LW

Sample: zhao161008-1

2016-10-08 09:39:42.539
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec
Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 2461.7222 Hz
02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

ﬁ 09 ﬂ43

N
T

0.17

OPMB

&

0.116
0.098
0.079

0.028

1.2 1.0

0.6

0.4

0.2

I
PPM
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Sample: zhao161008-1

2016-10-08 09:49:28.249
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 160
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD= 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10066.3682 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

159.168

v <
o ©
© ©
o
o N
~

113.757

87.169
87.150
86.399
79.120
79.104
77.415
77.100

<
N~
™~
(o]
N~

SN NN

73.071
72.836
70.077
69.784
65.779
55.282
36.898
36.870
35.530
29.309
26.097
26.038
25.759
21.130
18.330
18.192
17.023
17.006

9.934
-2.889
-3.749
-3.809

-4.311
-4.351
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87.169
87.150

- T——86.399

Sample: zhao161008-1

2016-10-08 09:49:28.249
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 160

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz
AT1= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 10066.3682 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

79.120
79.104

77415

77.100

72.836

- 73.071

70077

69.784

o N
~ o)
™~ N
o) 0
© 0

OPMB
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Sample: zhao161008-1

2016-10-08 09:49:28.249
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 160

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz
AT1= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 10066.3682 Hz

02 = -1.0000 Hz

LB1= 1.00 Hz

29.309

o
™
A
-
N

18.330
18.192

17.023
17.006

9.934

-2.889
-3.749
-3.809
-4.311
-4.351

10
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Sample: zhao161008-2

2016-10-08 15:08:53.108
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.7520 Hz

18.53

02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00 Gﬂi
B= 0.00
= 0.00 LA
98
5
1(1598?/'01}.(1298 0798 «m%s)
o Moad i Mwmﬂk L
I I I I I I I I
10 8 4 2 0 PPM
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4.374
4.361
4.361
4.315
4.300
4.286

Sample: zhao161008-2

2016-10-08 15:08:53.108
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.7520 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

102

——0.98

44 4.2

4.0

3.6

PPM

S105



2.629
2618
2.614
—— 2587
2.583
2.576
2573

2624

Sample: zhao161008-2

2016-10-08 15:08:53.108
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.7520 Hz

02 = -1.0000 Hz

LB1= 030 Hz

TP A= 0.00

———0.98

o ©
o M~
~ -
N o

s

2 163
2.158
2.138
2.204
2134
2.080
2.063
2.057
2.041

T 102—105— 103 1.01

2.029
2.017

2.007

1.996
1.985
1.974

- — 1963

1.954

_ T~ 1942

1.928
1.923
1.917

1.911

1.905
1.900
1.895
1.885
1.879
1.873
1.862
1.760
1.754
1.747
1.741
1.720
1.701
1.695
1.683
1.677
1.661
1.661
1.661
1.643
1.643

DT

0.

2.36

26

24

22

2.0

1.8

1.6

PPM
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1.060
1.042
1.007
0.988
0.970
0.901
0.874
0.096
0.067
0.051

Sample: zhao161008-2

2016-10-08 15:08:53.108
SOLVENT: CDCI3

Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz 18
SW1= 8012.82 Hz 18.

AT1= 8.18 sec ﬁ53

Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.7520 Hz

02 = -1.0000 Hz
LB1= 030 Hz

TP A= 0.00

/J/ify/iw

I
1.2 1.0 0.8 0.6 0.4 0.2 0.0 PPM

S107



Sample: zhao161008-2

2016-10-08 15:15:48.068
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 111
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 10068.9316 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

86.462
86.279

OH

81.257
81.243
77.413
77.100
76.780
72.804
72.768
65.791
64.164

AN

36.843
36.801
35.461
31.321

9.560
-3.695
-3.815

N
o
Q
©
N

W2V

26.045
21.074
21.045

[ce]
—
™
©
—

18.209
16.858
16.828
-4.306
-4.339

200
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Sample: zhao161008-2

2016-10-08 15:15:48.068
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 111
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10068.9316 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

. 36.843

- T——36.801

35.461

31.321

o)
<
<
©
N

21.074
21.045

- ——18.209

16.858
16.828

9.560
-3.695
-3.815

-4.306
-4.339
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6.069
4.383
4.369
4.357
3.957
3.937

Sample: zhao161008-3

2016-10-08 23:46:27.435
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

1.916
1.909
1.904
1.899

01 = 2461.4775Hz 1663
02 = -1.0000 Hz
LB1 = 0.30 Hz
TP A= 0.00
B= 0.00 12[.31
C= 0.00
2385
089 0’94 100 2%m9 g0 1 ob9%605 4
o i A L e
I 1 T ] T T \ T
10 6 4 2 0 PPM
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7.260

6.950

6.935

6.919

6.911

6.895
6.879

L

Sample: zhao161008-3

2016-10-08 23:46:27.435
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.4775Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

—0.89

6.116
6.113
6.109
6.077
6.073
6.069

N

—0.94

7.5

6.5

I
PPM
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4.383
4.369
4.357

Sample: zhao161008-3

2016-10-08 23:46:27.435
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec
Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.4775Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

—1.00

3 926
3.920
3.915

—/~ — 3910

NN
0 M
o O
K]

W

3.899
3.899
3.781

206

3.770

TR

3.760
3.749
3.739

— — 3.729

3.620

—1.03

3.609

3.599

—0.99

3.103
3.094
3.064
3.055

{

—0.89

44 4.2

3.4

3.2

\
PPM
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2.462
2.454
2.445
2.436

T 2432

2.481
2.468

{

Sample: zhao161008-3

2016-10-08 23:46:27.435
SOLVENT: CDCI3
Experiment = zg30
Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16
Solvent = CDCI3
PTS1d = 65536
F1 = 400.130005 MHz
F2 = 1.000000 MHz
SW1= 8012.82 Hz
AT1= 8.18 sec
Hz per Pt 1stD = 0.12 Hz
Sw2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
O1 = 2461.4775Hz
02 = -1.0000 Hz
LB1= 0.30 Hz
TP A= 0.00

B= 0.00

C= 0.00

2.420
2.366
2.342
2.327
2.303
2.257
2.253
2.238
2.234

A

2.219

2.203

2.200

2.185
2.181

2.038
2.027
2.017
2.006
1.995
1.985

— 1973
1.963
1.952
1.932
1.927
1.922
1.916
1.909
1.904
1.899
1.899
1.899
1.890
1.883
1.877
1.872
1.866

W

" 130— 105

22

2.0

1.8

1.6

PPM
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1.084
1.066
1.047
0.951
0.934
0.899
0.891

065

§ q

Sample: zhao161008-3

0.096
0.093
0.089

0

2016-10-08 23:46:27.435

SOLVENT: CDCI3

Experiment = zg30

Pulse length = 14.500 usec

Relaxation delay = 1.000 sec

NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz

SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz

Sw2 = 1.00 Hz

Hz per Pt 2ndD = 1.00 Hz

O1 = 2461.4775Hz me:g

02 = -1.0000 Hz

LB1= 0.30 Hz

TP A= 0.00
B= 0.00 12.31
C= 0.00

296 B2

S114
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202.023

Sample: zhao161008-3

2016-10-09 00:07:09.046
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 350

Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD= 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
01 = 10070.1211 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

N~
(o}
QS
0
s
-

130.091

86.950
77.409
77.100
76./15

72.906
65.846

42.979
35.462
33.139
26.104

VY

MO — O ~ LW <t —
—~ O «— O N — 0™
0 O M~ AN o< <
~ ~ — rooror

200

PPM
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42.979
35.462
33.139
26.104
26.007
25.568

Sample: zhao161008-3

2016-10-09 00:07:09.046
SOLVENT: CDCI3
Experiment = zgpg30

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 350

Solvent = CDCI3

PTS1d = 32768

F1 = 100.612770 MHz

F2 = 1.000000 MHz

SW1 = 24038.46 Hz
AT1= 1.36sec

Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 10070.1211 Hz

02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

s

18.313
18.180

- TT—17.511

AT AR

bt L
WA PR R

12.399

-3.827
-3.915
-4.254
-4.331

20

10

PPM
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7.260
5.716
5.700

Sample: zhao161013-1

2016-10-13 09:16:28.742
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 2461.6455Hz

02 = -1.0000 Hz
LB1= 030 Hz
TP A= 0.00

B= 0.00

C= 0.00

VY @841696.99 76,

10

1.980
1.957
1.938
1.911
1.880
1.866
1.851
1.845
1.831
1.816
1.476
1.459
1.441
1.423
1.406
1.371
1.001
0.989
0.983
0.971
0.964
0.900
0.879
N A1ANnA
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5.716
5.700
5.684
5.678
5.662
5.662
5.646
_— 5475

)

Sample: zhao161013-1

/

2016-10-13 09:16:28.742
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz
SW2 = 1.00 Hz

Hz per Pt2ndD = 1.00 Hz
O1 = 2461.6455Hz

02 = -1.0000 Hz

LB1= 030 Hz

—0.92

5.459
5.459
5.437

5.420

4197
4.183
4.021
3.952
3.933

3911

4.350
4.006
3.971
3.837
3.827
= 3.815
3.807

[

—0.94

—1.00—0.84—1141.03-0.99

3.795

3.786

= 3.592

3.585
3.577

—0.99

3.570

3.194

6.0
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Sample: zhao161013-1

P[RR

2016-10-13 09:16:28.742
SOLVENT: CDCI3
Experiment = zg30

Pulse length = 14.500 usec
Relaxation delay = 1.000 sec
NA = 16

Solvent = CDCI3

PTS1d = 65536

F1 = 400.130005 MHz

F2 = 1.000000 MHz
SW1= 8012.82 Hz

AT1= 8.18 sec

Hz per Pt 1stD = 0.12 Hz

SW2=  1.00 Hz ﬁ&%
Hz per Pt2ndD = 1.00 Hz
O1 = 2461.6455 Hz

02 = -1.0000 Hz
LB1= 030 Hz

S119
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Sample: zhao161013-1

2016-10-13 09:54:22.847
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 537
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt 2ndD = 1.00 Hz
01 = 10069.6055 Hz
02 = -1.0000 Hz
LB1= 1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

N~
o
<
AN
™
—

132.327

87.341
77.421
77.100
76.785
73.410
72.482
71.029
65.643

40.029

_—35.298

32.102
26.056
25.314

18.351
18.224
13.557

-3.526
-3.819
-4.189

200

PPM
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132.327

132407

Sample: zhao161013-1

2016-10-13 09:54:22.847
SOLVENT: CDCI3
Experiment = zgpg30

87.341

77421

———77.100

76.785

73410

72.482

__——71.029

65.643

Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 537
Solvent = CDCI3
PTS1d = 32768 20
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36 sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10069.6055 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00
B= 0.00
C= 0.00
1 | J
\ ‘ \ \ \ \ \ \ ‘ \
130 120 110 100 90 80 70 PPM
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Sample: zhao161013-1

2016-10-13 09:54:22.847
SOLVENT: CDCI3
Experiment = zgpg30
Pulse length = 9.700 usec
Relaxation delay = 2.000 sec
NA = 537
Solvent = CDCI3
PTS1d = 32768
F1 = 100.612770 MHz
F2 = 1.000000 MHz
SW1 = 24038.46 Hz
AT1= 1.36sec
Hz per Pt 1stD = 0.73 Hz
SW2 = 1.00 Hz
Hz per Pt2ndD = 1.00 Hz
O1 = 10069.6055 Hz
02 = -1.0000 Hz
LB1=1.00 Hz
TP A= 0.00

B= 0.00

C= 0.00

o)
N
<
o
S

35.298

32.102

26.056
25.314

_—19.218

18.351
18.224

13.557

-3.526
-3.819
-4.189

10

T T T
10 PPM
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Sample zhaol161027-2 Me,
Solvent CDC13
Temperature 298. 4
Pulse Sequence zg30
Experiment 1D =,
Number of Scans 16 OH
Receiver Gain 112 23a+23b (4060)
Relaxation Delay 1. 0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2016-10-27T12:11:00
Modification Date 2016-10-27T12:11:52
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1535. 4
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 \

|
B
y 1 ‘ | '
W 7 ‘ l n Pyt e
g = 838 L5583 538& 83
— — — — N — OO — N N mMm o™
T 1 T T T T T T 1 T T T T 1 1 T T T T T T 1

100 95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0
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Sample zhaol161027-2 Me,

Solvent CDC13

Temperature 298.4

Pulse Sequence zg30

Experiment 1D =,

Number of Scans 16 OH

Receiver Gain 112 23a+23b (4060)

Relaxation Delay 1. 0000

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date 2016-10-27T12:11:00

Modification Date 2016-10-27T12:11:52

Spectrometer 400. 13

Frequency

Spectral Width 8012. 8

Lowest Frequency -1535. 4

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

B2 N AN
L I g B
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

zhao161027-2

CDC13

298. 4

zg30

1D

16

112

1..0000

14. 5000

4. 0894
2016-10-27T12:11:00
2016-10-27T12:11:52

OH

23a+23b (40:60)

Spectrometer 400. 13

Frequency

Spectral Width 8012. 8

Lowest Frequency -1535. 4

Nucleus 1H

Acquired Size 32768 23b

Spectral Size 65536

23a

| I | |
™~ o n Ln
< < o <
i o o i

390 3.8 380 375 370 3.65 3.60 355 350 345 340 335 330 325 3.20 3.15 3.10 3.05 3.00 2.5

f1 (ppm)

S125


chdai
Rectangle

chdai
Rectangle


Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

zhao161027-2

CDC13

298. 4

zg30

1D

16

112

1..0000

14. 5000

4. 0894
2016-10-27T12:11:00
2016-10-27T12:11:52
400. 13

8012. 8
-1535. 4
1H
32768
65536

“OH
23a+23b (40:60)

1.97—

1.150
1.143
1.131

)
\

~

1.114
1.089

\

_~1.000
—0.982
™-0.963

3.20—

3.07—

=
o
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134.809
134.782
129.791
129.646

84.641
84.550
83.573
80.341
79.514

|
i
%

27418

77.100
76.783
72.873
72.816
67.161
67.065

42.304
40.380
39.803
37.639
35.060
25.261
25.210
18.624
17.424
13.390
13.306

Sample zhao161027-2C
Solvent CDC13
Temperature 299. 6
Pulse Sequence zgpg30
Experiment 1D /
Number of Scans 376 %DH
Receiver Gain 197
Relaxation Delay 2. 0000 23a+23b (4060)
Pulse Width 9. 7000
Acquisition Time 1.3631
Acquisition Date 2016-10-27T12:41:00
Modification 2016-10-27T12:41:50
Date
Spectrometer 100. 61
Frequency
Spectral Width  24038.5
Lowest Frequency —1958. 4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
—T 1 I T 1 1 T 71 1 71T 71T "~ 7T 1T "~ T 1 "~ T "~ 17 "~ 1T "~ T "~ T "~ T " T "~ T 7
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample zhao161027-2C

Solvent CDC13

Temperature 299. 6

Pulse Sequence zgpg30

Experiment 1D /

Number of Scans 376 %DH

Receiver Gain 197

Relaxation Delay 2. 0000 23a+23b (4060)

Pulse Width 9. 7000

Acquisition Time 1.3631

Acquisition Date 2016-10-27T12:41:00

Modification 2016-10-27T12:41:50

Date

Spectrometer 100. 61

Frequency

Spectral Width  24038.5

Lowest Frequency —1958. 4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T
138 137 136 135 134 133 132 131 130 129 128 127 126 125 124

f1 (ppm)
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Sample
Solvent
Temperature

Pulse Sequence

Experiment

™-84.550

Number of Scans

Receiver Gain

Relaxation Delay

Pulse Width

Acquisition Time
Acquisition Date

—83.573

zhao161027-2C
CDC13

299. 6

zgpg30

1D

376

197

2. 0000

9. 7000

1. 3631
2016-10-27T12:41:00

—80.341

—79.514

27 449
77T

224100
7 7100

26 702
707 O

72.873

OH
23a+23b (40:60)

™\-72.816

_~67.161
™-67.065

Modification 2016-10-27T12:41:50
Date
Spectrometer 100. 61
Frequency
Spectral Width  24038.5
Lowest Frequency —1958. 4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66

f1 (ppm)
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Sample zhao161027-2C

Solvent CDC13

Temperature 299. 6

Pulse Sequence zgpg30

Experiment 1D /

Number of Scans 376 %DH

Receiver Gain 197

Relaxation Delay 2. 0000 23a+23b (4060)

Pulse Width 9. 7000

Acquisition Time 1.3631

Acquisition Date 2016-10-27T12:41:00

Modification 2016-10-27T12:41:50

Date

Spectrometer 100. 61

Frequency

Spectral Width  24038.5

Lowest Frequency —1958. 4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T T T T T "~ T " T T T T 1 T T — T T T T 1 T T T T T T T

43 41 39 37 35 33 31 29 27 25 23 21 19 17 15 13
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gk170908-1
CDC13
294. 3

7g30

1D

19

Sample

OH

Solvent

Illlnﬁwmw.

Temperature

Pulse Sequence

Experiment

OTBS

Number of Scans

256

Receiver Gain

1.0000
13. 6000

3. 9846

Relaxation Delay
Pulse Width

Acquisition Time

2017-09-08T18:47:00
2017-09-08T18:49:08

400. 13

Acquisition Date

Modification Date

Spectrometer
Frequency

8223.7

Spectral Width

-1650. 7
1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size

Spectral Size

A

609

w816
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Sample gk170908-1
Solvent CDC13
Temperature 294. 3
Pulse Sequence 7g30
Experiment 1D
Number of Scans 19
Receiver Gain 256
. 24
Relaxation Delay  1.0000
Pulse Width 13. 6000
Acquisition Time  3.9846
Acquisition Date  2017-09-08T18:47:00
Modification Date 2017-09-08T18:49:08
Spectrometer 400. 13
Frequency
Spectral Width 8223. 17
Lowest Frequency —1650.7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
| | | ! I S T
S % C = & = S
i o i i o i i
— T T T T T T T T T T 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
4.65 4.55 4.45 4.35 4.25 4.15 4.05 3.95 3.85 3.75 3.65 3.55

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

MY

gk170908-1

CDC13

294. 3

7g30

1D

19

256

1..0000

13. 6000

3. 9846
2017-09-08T18:47:00
2017-09-08T18:49:08
400. 13

8223.7
-1650. 7
1H
32768
65536

-
-
]

] 0.99—
1.05—

1.732
1.713

ﬁ |

1.705

2.98—

1.697
1.695
1.687
1.679
1.669

~—

1.661
1.652

0.99—

3.03—

250 245 240 235 230 225 220 215 210 2.05 2.00 1.95

f1 (ppm)

190 185 1.80 1.75

1.70

1.65 1.60 1.55
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Sample gk170908-1
Solvent CDC13
Temperature 294. 3
Pulse Sequence 7g30
Experiment 1D
Number of Scans 19
Receiver Gain 256
Relaxation Delay  1.0000 24
Pulse Width 13. 6000
Acquisition Time  3.9846
Acquisition Date  2017-09-08T18:47]:00
Modification Date 2017-09-08T18:49|:08
Spectrometer 400. 13
Frequency
Spectral Width 8223. 17
Lowest Frequency —1650.7
Nucleus 1H
Acquired Size 32768 //’
Spectral Sige 655
—
I I I
(o)) [s0) o] (o))
- O. — Q
(32} (421 (o)} o
T T T T T ‘" T T T T — 1 T 1 T T T "~ T T "~ T "~ T "~ T " T "~ T " T T T " T
1.10 1.00 0.90 0.70 0.60 0.50 0.40 0.30 0.20 0.10 0.00

f1 (ppm)
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Sample gk170908-1C OH OH
Solvent CDC13
Temperature 294. 6 Me
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 201
Receiver Gain 2050
Relaxation Delay 2. 0000
Pulse Width 9. 2500
Acquisition Time 1. 3632
Acquisition Date 2017-09-08T18:51:00
Modification Date 2017-09-08T19:02:36
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1944. 8
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
—r 1 - T T 11 1 T 1 1 71T 71T 1T T "~ 1 *~ T "~ T "~ 1 *~ T "~ T "~ T "~ T "~ T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

S135



e =] o 0 lo]m o — ~N ™
N I~ o N o] < IS — — N
< N o) =] 0 © o) o o
™M oM o NIN|o o o~ ¥l <
ci j? 73} NN S rq N Ive) O

Sample gk170908-1C
Solvent CDC13
Temperature 294. 6

Pulse Sequence zgpg30
Experiment 1D

Number of Scans 201
Receiver Gain 2050
Relaxation Delay 2. 0000
Pulse Width 9. 2500
Acquisition Time 1. 3632

Acquisition Date

2017-09-08T18:51:00

Modification Date 2017-09-08T19:02:36
Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944. 8

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

S136
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Sample gk170908-1C OH OH
Solvent CDC13
Temperature 294. 6
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 201
Receiver Gain 2050
Relaxation Delay 2. 0000
Pulse Width 9. 2500
Acquisition Time 1. 3632
Acquisition Date 2017-09-08T18:51:00
Modification Date 2017-09-08T19:02:36
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1944. 8
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
— 7T T T *~ T *~ T *~ T *~ T *~ T *~ T *~ T "~ T *~ T *~ T *~ T "~ T * T " 1 — T T T — T T T
1 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 1

f1 (ppm)
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Sample gk170912-1

Solvent CDC13

Temperature 295. 8

Pulse Sequence zg30

Experiment 1D

Number of Scans 59

Receiver Gain 188

Relaxation Delay 1. 0000

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

2017-09-12T16:11:00
2017-09-12T16:15:51
400. 13

8012. 8
-1545.7
1H
32768
65536

3.874
3.820

3.806
3.790
3.727
3.719
3.715
3.706
2.465
2.451
2.115
2.104
2.093
2.082
2.071
2.039
2.033
2.012

25a+25b (50:50)

1.999
1.985
1.968
1.691
1.674
1.608
1.591
1.574
1.567
1.556
1.549
1.531
1.514
1.496
1.480
1.250
1.111
1.094
0.998
0.975

0.967
0.959

0.950

0.925

0.907
0.888
0.066
-0.004

§

g8 g 885827 =2 2 & 3
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
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Sample gk170912-1
Solvent CDC13
Temperature 295. 8
Pulse Sequence zg30
Experiment 1D
Number of Scans 59
Receiver Gain 188
Relaxation Delay  1.0000 25a+25b (50:50)
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-09-12T16:11:00
Modification Date 2017-09-12T16:15:51
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545. 7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
N
I | N I
8 & 3
Al o i
T T T T T T T T T T T T T T T T T T T T T T T T T
6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3

"1 (ppm)
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Sample gk170912-1

Solvent CDC13

Temperature 295. 8

Pulse Sequence zg30

Experiment 1D

Number of Scans 59

Receiver Gain 188

Relaxation Delay 1. 0000 25a+25b (50:50)

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date 2017-09-12T16:11:00
Modification Date 2017-09-12T16:15:51

Spectrometer 400. 13
Frequency

Spectral Width 8012.8
Lowest Frequency -1545. 7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536

1.08—
0.91—
- 0.99—
1.19—
1.19—

T T
415 410 405 400 395 3.

T T
0 3.85 380 375 370 3.65
f1 (ppm)

T T T T
3.60 355 350 345 340 3.35
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

2.700

_-2.493
_-2.465
~2.451
~2.433

gk170912-1

CDC13

295. 8

zg30

1D

59

188

1..0000

14. 5000

4. 0894
2017-09-12T16:11:00
2017-09-12T16:15:51
400. 13

25a+25b (50:50)

1.608
1.591
1.574
1.567
1.556
1.549
1.531
1.514
1.496

% .
%

1.480
1.462

Spectral Width 8012.8
Lowest Frequency -1545. 7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 ‘
‘ T
_______-—-—~—_"”””—————_————____— " ' iy
® o & &
. Z 3 3
T T T T T T T T T T T T T T T T T T T T T T T T T T
2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation De
Pulse Width
Acquisition Ti

Acquisition Da
Modification D

S =8
TNy
gk170912-1
CDC13
295. 8
zg30
1D
59
188
1..0000
14. 5000
4. 0894

2017-09-12T16:11:00
2017-09-12T16:15:51

0.066
-0.004

25a+25b (50:50)

Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequenty -1545. 7
Nucleus 1H ///””’— i
Acquired Size 32768 )
Spectral Size 65536
o
S
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1.3 1.2 1.1 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0 -0.1

f1 (ppm)
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Sample gk171212-1C

Solvent CDC13

Temperature 294.7

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 88

Receiver Gain 64

Relaxation Delay 2.0000

Pulse Width 9. 2500 25a+25b (50:50)

Acquisition Time 1. 3632

Acquisition Date 2017-12-12T14:54:00

Modification Date 2017-12-12T14:57:15

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944.8

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—r 1 - T T 11 1 T 1 1 71T 71T 1T 1T "~ 1 *~ T *~ T " 1 *~ T "~ T "~ T "~ T "~ T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample gk171212-1€

Solvent CDC13

Temperature 294.7

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 88

Receiver Gain 64

Relaxation Delay  2.0000 .

Pulse Width 9. 2500 25a+25b (5050)

Acquisition Time 1.3632
Acquisition Date 2017-12-12[JLft:54:00

Modification Date 2017-12-12[[lt:57:15
Spectrometer 100. 61
Frequency

Spectral Width 24038. 5
Lowest Frequency —1944.8

Nucleus 13C
Acquired Size 32768
Spectral Size 65536

S144

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
86 84 82 8 78 76 74 72 70 68 66 64 62f1 (60 ) 58 56 54 52 50 48 46 44 42 40 38 36 34
ppm



COUTNTINNODONTINIMNOAOV[DPNONDVOOTINONMNMONANNONMNANMNNOAN—TOMNMOOS T NFNTOTIONNN D
COAORMNANO—TONAANDOUTITIIMNMAN AT RO TMA T HTHOOINMMNMATONONINMNATOO0ONDD—TNANATRNPULINTE MO A ODONOS
NDOOOTITINNTMNMOOODPOWOORNNNNOLOLOVOLOOANANNANN-HOOOOOOODOODOAAAANMNTOMAN—A-HH—A—O OO WO
N rFFrFrFrFrFrmmbommmmeomeomnomsonaacNaNadANaANANANAN-TA T HH A3
Sample gk170918-3
Solvent CDC13
Temperature 297.6 F{:g()__
Pulse Sequence 2830 Me,
Experiment 1D
Number of Scans 36 )
Receiver Gain 188 / [
Relaxation Delay 1. 0000 OH
Pulse Width 14. 5000
Acquisition Time  4.0894 23a+23b (60:40)
Acquisition Date 2017-09-18T22:47:00
Modification Date 2017-09-19T06:50:32
Spectrometer 400. 13
Frequency
Spectral Width 8012.8 u
Lowest Frequency -1546.0
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
"
T T T e e =Tt T
o ™M ™M < O+ NS < O — < o ™M
S o S8 malYe ® QS th oo
— — — - — oo o - — — < Mmm
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

S145



RNSTRY  QPIS23 NNZREIINSEE £38¢
NNYWYWYY DA S A e B NN L L nmnmmm —QQQ
TR Rl Tl Te) TR TR To W To Tl Tl TET TS TS <+ <<
N SN o /" N NV

Sample gk170918-3

Solvent CDC13

Temperature 297.6

Pulse Sequence 2830 Me,

Experiment 1D

Number of Scans 36

Receiver Gain 188 /

Relaxation Delay 1. 0000 OH

Pulse Width 14. 5000

Acquisition Time 4. 0894 23a+23b (6040)

Acquisition Date 2017-09-18T22:47:00

Modification Date 2017-09-19T06:50:32

Spectrometer 400. 13

Frequency

Spectral Width 8012.8

Lowest Frequency -1546.0

Nucleus 1H

Acquired Size 32768

Spectral Size 65536
—T —1 I I e

8 3 8 3 i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain

Relaxation Delay

Pulse Width

Acquisition Time

Acquisition Date

Modification Date

Spectrometer
Frequency

Spectral Width

Lowest Frequency

Nucleus
Acquired Size
Spectral Size

gk170918-3
CDC13
297.6

zg30

1D

36

188

1..0000

14. 5000

4. 0894

2017-09-18T22:47:00
2017-09-19T06:50:32

400. 13

50438

11546. 0

276
553

o W L MY

23b

0.61—

- 10.42—

[
<«
<
—

T

OH
23a+23b (60:40)

3.260

3.132

[
<
«
i

T

3.75

T
3.65

T
3.55

3.45
f1 (ppm)

T
3.35

3.25

3.15

T
3.05
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2.315
2.299
2.283
2.267
2.251

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

2.237
£-2.232
-2.218

\.2.201

gk170918-3

CDC13

297.6

zg30

1D

36

188

1..0000

14. 5000

4. 0894
2017-09-18T22:47:00
2017-09-19T06:50:32
400. 13

H20--

T O T WOV H
nNnMmMm—=0 O 0 WO
T MMM
™ -
PN\

oH
23a+23b (60:40)

—1.251

7

N <N O
n<Tomm—
— o -
Y o v

)
}

_~1.004

—0.985
™~-0.967

Spectral Width 8012.8
Lowest Frequency -1546.0
Nucleus 1H
Acquired Size 32768 H
Spectral Size 65536 — ////
X X
I 1 I 1 1
3 d g - -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08
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Sample gk170918-3C

Solvent CDhC13

Temperature 298.3

Pulse Sequence zgpg30 Me,

Experiment 1D H ' H

Number of Scans 1729 O M

Receiver Gain 197 5 €

Relaxation Delay 2.0000 H

Pulse Width 9. 7000 -,

Acquisition Time 1. 3631 OH

Acquisition Date 2017-09-18T22:53:00 23a+23b (6040)

Modification Date 2017-09-19T08:31:15

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1942.9

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—r T *~ 1 1 *~ 1 ~ T +~ T -+~ T +*~ T +~ 1 +*~ T +*~ T +*~ T +*~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T *~ T * T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

f1 (ppm)

S149



o o 0
B> ® N
5 & QR
V' N

Sample gk170918-3C

Solvent CDhC13

Temperature 298.3

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 1729

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2017-09-18T22:53:00

Modification Date  2017-09-19T08:31:15 23a+23b (60:40)

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1942.9

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T
9 138 137 136 135 134 133 132 131 130 129 128 127 126 125 1

f1 (ppm)
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_~84.719
~-84.619

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

—83.646

gk170918-3C

CDC13

298. 3

7gpg30

1D

1729

197

2.0000

9. 7000

1. 3631
2017-09-18T22:53:00
2017-09-19T08:31:15
100. 61

24038.5
-1942.9
13C
32768
65536

—80.405

—79.640

=29 495
=77 477
A e s

77166

6 QA4

_72.951

™\-72.89%4

;!
OH
23a+23b (60:40)

_~67.227
™~-67.133

85 84

83 82 81

77

76
f1 (ppm)

73

71 70 69

68
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Sample gk170918-3C

Solvent CDhC13

Temperature 298.3

Pulse Sequence zgpg30 Me,,

Experiment 1D H ' H

Number of Scans 1729 O M

Receiver Gain 197 3 e

Relaxation Delay 2.0000 H

Pulse Width 9. 7000 -,

Acquisition Time 1. 3631 OH

Acquisition Date 2017-09-18T22:53:00 23a+23b (6040)

Modification Date 2017-09-19T08:31:15

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1942.9

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

L B L I L L T — T T T T T T T T T T T T "1 T L
44 42 40 38 36 32 30 28 26 14

f1 (ppm)

S152
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gk180128-1

Sample

[ap]
—
()
a
(&)

Solvent

<
. O
< 0
S A
N N —~ ©

Temperature

Pulse Sequence

OTBS
12a

Experiment

Number of Scans

—
o]
—

(=)
o
(e}
(e}
—
>
<
—
o)
a
=)
@]
o
o
<
o]
©
—
[0}
[a=}

Receiver Gain

13. 6000

Pulse Width

Acquisition Time 3.9846

Acquisition Date 2018-01-28T12:24:00

2018-01-28T12:25:00

Modification

Date

400. 13

Spectrometer
Frequency

8223. 7

Spectral Width

-1646. 3
1H

Lowest Frequency

Nucleus

32768
65536

Acquired Size

Spectral Size

\

8T°€
06

1494
ETe
S0°¢

N I I R YA

66°0

0'T
00°T

F soz

E 81¢

L
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1
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e
i
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Sample ¢k180128-1 OPMB

Solvent CDC13

Temperature 294. 4

Pulse Sequence 7g30

Experiment 1D

Number of Scans 6

Receiver Gain 161

Relaxation Delay 1.0000

Pulse Width 13. 6000

Acquisition Time 3.9846

Acquisition Date 2018-01-28T12:24:00

Modification 2018-01-28T12:25:00

Date

Spectrometer 400. 13

Frequency

Spectral Width 8223.7

Lowest Frequency -1646.3

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

I
o] n
= S
o o
T T T T 1 T — T - 1 T~ T T T~ T "~ T T~ T "~ T *~ T " T *~ T " T ™ 1 T
7.65 7.55 7.45 7.35 7.25 7.15 7.05 6.95 6.85 6.75 6.65

f1 (ppm)
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Sample ¢k180128-1 OPMB

Solvent CDC13

Temperature 294. 4

Pulse Sequence 7g30

Experiment 1D

Number of Scans 6

Receiver Gain 161

Relaxation Delay 1.0000

Pulse Width 13. 6000

Acquisition Time 3.9846

Acquisition Date 2018-01-28T12:24:00

Modification 2018-01-28T12:25:00

Date

Spectrometer 400. 13

Frequency

Spectral Width 8223.7

Lowest Frequency -1646.3

Nucleus 1H

Acquired Size 32768

Spectral Size 65536
| " | | | | | |
S 3 2 & g ! s,

—T—T cﬁ - = Tj ~

S155
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Sample ¢k180128-1 OPMB
Solvent CDC13
Temperature 294. 4
Pulse Sequence 7g30
Experiment 1D
Number of Scans 6
Receiver Gain 161
Relaxation Delay 1.0000
Pulse Width 13. 6000
Acquisition Time 3.9846
Acquisition Date 2018-01-28T12:24:00
Modification 2018-01-28T12:25:00
Date
Spectrometer 400. 13
Frequency
Spectral Width 8223.7
Lowest Frequency -1646.3
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I I
0] (32]
Z :
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 235 230 225 220 215 210 205 200 195 190 18 180 175 170 165 160 1.55

f1 (ppm)

S156



1.267

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

gk180128-1
CDC13
294. 4

7g30

1D

6

161

1..0000

13. 6000

3. 9846
2018-01-28T12:24:00

Modification 2018-01-28T12:25:00

Date

Spectrometer 400. 13

Frequency

Spectral Width 8223.7

Lowest Frequency -1646.3

Nucleus 1H //’

Acquired Size 32768

Spectral Size 65536

N
I

< 2
N 0
O —

—0.063
—0.016

07 06 05 04 03 02 01 0.0
f1 (ppm)
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Sample ¢k180128-1C OPMB
Solvent CDC13

Temperature 294. 8

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 115

Receiver Gain 81

Relaxation Delay 2.0000

Pulse Width 9. 2500

Acquisition Time 1.3632
Acquisition Date 2018-01-28T12:32:00
Modification Date 2018-01-28T12:38:22

Spectrometer 100. 61
Frequency

Spectral Width 24038. 5
Lowest Frequency —1945.2
Nucleus 13C
Acquired Size 32768
Spectral Size 65536

S158
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85.359

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

gk180128-1C

CDC13

294. 8

7gpg30

1D

115

81

2.0000

9. 2500

1. 3632
2018-01-28T12:32:00
2018-01-28T12:38:22
100. 61

24038. 5
-1945. 2
13C
32768
65536

80.214

77.478
77.161

v
-

-—76.843

76.795

TBSO

v}
N
o
oS
N

A

™-69.952

63.057

T T
87 8 85 84 83 82 81

80 79 78 77 76 75 74 73 72 7

70 69 68 67 66 65 64 63 6
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

~26.089
X\-26.065

gk180128-1C

CDC13

294. 8

7gpg30

1D

115

81

2.0000

9. 2500

1. 3632
2018-01-28T12:32:00
2018-01{28T12:38:22
100. 61

24038. 5
-1945. 2
13C
32768
65536

™
@
<
N
~

—18.472
—~18.319

15.642

’8.0 27.0

26.0 25.0

22.0
f1 (ppm)
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10.018

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

gk180128-1C

CDC13

294. 8

7gpg30

1D

115

81

2.0000

9. 2500

1. 3632
2018-01-28T12:32:00
2018-01-28T12:38:22
100. 61

24038. 5
-1945. 2
13C
32768
65536

—-3.790

—-4.692
—-5.153

-1

0
f1 (ppm)
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Sample gk171026-1
Solvent CDC13
Temperature 297.2
Pulse Sequence zg30 HO
Experiment 1D
Number of Scans 16
Receiver Gain 83
Relaxation Delay 1. 0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-10-26T23:05:00
Modification Date 2017-10-26T23:06:31
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.7
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
. :{ | _ /
L A JUL
T T T i A Y A T T A M
s & S g 38 838 8 3 A I3 :S
o — o — — NN AN o < (32} o mMm oM
[ — I T I T U U U T U U T T T T T I T U T U U 1
100 95 90 85 80 725 70 65 60 55 50 45 40 35 3.0 2. 20 15 1.0 05 0.0
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

7.295
7.274
7.260

6.882
6.877
6.865
6.860

fe
e

gk171026-1

CDC13

297.2

zg30

1D

16

83

1..0000

14. 5000

4. 0894
2017-10-26T23:05:00
2017-10-26T23:06:31
400. 13

8012. 8
-1545.7
1H
32768
65536

_~4.728
™~-4.700
_~4.446
~-4.418
4.011
3.995
3.984
3.979
3.969
3.801
3.686
3.671
3.655
3.640

’

\
\

e

I

1.98

7.6 74

72 70 6.8
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Sample gk171026-1
Solvent CDC13
Temperature 297.2
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 83
Relaxation Delay 1. 0000
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-10-26T23:05:00
Modification Date 2017-10-26T23:06:31
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.7
Nucleus 1H
Acquired Size 32768 w
Spectral Size 65536
YUY
I | U T
2 g S S
o < [a2] —
T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3
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Sample gk171026-1

Solvent CDC13

Temperature 297.2

Pulse Sequence zg30

Experiment 1D

Number of Scans 16

Receiver Gain 83

Relaxation Delay 1. 000

Pulse Width 14. 5000
Acquisition Time 4. 089

Acquisition Date 2017-10-26T23:05:00
Modification Date 2017-110-26T23:06:31
Spectrometer 400. 1

Frequency

Spectral Width 8012. {

Lowest Frequency —1545||7

Nucleus 1H

Acquired Size 32768

Spectral Size

—0.069
~0.055
—0.008

S165

6.44—
9.06—

T T
0.85 0.75 0.65

T T
0.55 0.45 0.35 0.25 0.15
f1 (ppm)

T
1.05 0.95
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Sample gk171026-1C

Solvent CDhC13

Temperature 298. 2

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 182

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2017-10-26T23:11:00

Modification Date 2017-10-26T23:18:35

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944. 4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—7r1T +~ 1 *~ 1 ‘1 * 1 T *~ 1 ~ T +*~ T *~ T +*~ T +~ T +*~ T +*~ T *~ T +*~ T *~ T *~ T *~ T *~ T * T *~ T T+ T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

80.390

gk171026-1C
CDC13

298. 2
7gpg30

1D

182

197

2. 0000

9. 7000

1. 3631
2017-10-26T23:11:00

~-77.481

77.164
76.846

_~76.514

_~70.081
™-69.992

Modification Date 2017-10-26T23:18:35
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1944. 4
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

gk171027-1

CDC13

294. 7

zg30

1D

16

39

1..0000

14. 5000

4. 0894
2017-10-27T15:32:00
2017-10-27T15:33:33

MsO

To)
<
n
Ty

5.536
5.529

2.504
2.491

va

—-2.295

X
\

2.248
2.244

1.745
1.729
1.712

_~1.004
6986
0.967

|

0.959
0.941

8883

™-0.004

Spectrometer 400. 13

Frequency

Spectral Width 8012.8

Lowest Frequency  —1545.8

Nucleus 1H

Acquired Size 32768

Spectral Size 65536
{ I J‘; L 1N g e
T T T T SRl T Ty T T !

f T T T T T T T T T T N' T - T T T T NI T f T FiN ﬁ - T T T) T ﬁ T T) T T f z T F)T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
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7.292
7.271

A
N

Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

7.260
_~6.881
™-6.860

gk171027-1

CDC13

294. 7

zg30

1D

16

39

1..0000

14. 5000

4. 0894
2017-10-27T15:32:00
2017-10-27T15:33:33

MsO

N © o ) N LN N O M 0Eo
< MmN [QUNeN <= <M o O O O
N L0 L0 N © T NN S & & O~
N A 9 <+ < T T <+ M 3 M
pNE \/ NN N\

Spectrometer 400. 13

Frequency

Spectral Width 8012.8

Lowest Frequency  —1545.8

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

- -
o < i o (o) (o] ~ [s0]
S S = S S = S =
o o o — — o~ [a\] [a2]
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

gk171027-1

CDC13

294. 7

zg30

1D

16

39

1..0000

14. 5000

4. 0894
2017-10-27T15:32:00
2017-10-27T15:33:33

MsO

Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency  —1545.8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 B
ﬂl' I-fl') n ™~
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0
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Sample gk171027-1C

Solvent CDC13

Temperature 295.5

Pulse Sequence zgpg30 MsO

Experiment 1D

Number of Scans 56

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2017-10-27T15:36:00

Modification Date 2017-10-27T15:37:57

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1948. 4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T T T T T T T T 1 T T " T " T " T " T T 1 L T T T 1 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample gk171027-1C

Solvent CDC13

Temperature 295.5

Pulse Sequence zgpg30 MsO

Experiment 1D

Number of Scans 56

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1. 3631

Acquisition Date 2017-10-27T15:36:00

Modification Date 2017-10-27T15:37:57

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1948. 4

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
87 86 85 84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67

f1 (ppm)
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Sample gk171028-1

Solvent CDC13

Temperature 294. 3 OH OPMB

Pulse Sequence zg30

Experiment 1D

Number of Scans 16

Receiver Gain 89

Relaxation Delay 1. 0000 16a

Pulse Width 14. 5000

Acquisition Time 4. 0894

Acquisition Date
Modification Date

2017-10-28T16:42:00
2017-10-28T16:43:38

Spectrometer 400. 13

Frequency

Spectral Width 8012.8

Lowest Frequency -1545.9

Nucleus 1H

Acquired Size 32768

Spectral Size 65536
I 1“ d L_JULHL .
T SRR S PR ¢ ) oy
5 5 5 8838s 5 5% 58 ¢

f T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -0.5
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Sample gk171028-1
Solvent CDC13
Temperature 294. 3 OH OPMB
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 89
Relaxation Delay 1. 0000 16a
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-10-28T16:42:00
Modification Date 2017-10-28T16:43:38
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.9
Nucleus 1H
Acquired SiHe 32768
Spectral SfiHe 65536
T S | |
8 S S S
o~ o i [s2]
— T T T T 1 — T T T T T T T 1 T T T T T T T T T 1 T T T T T T~ T T ™ T °
7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4
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Sample gk171028-1
Solvent CDC13
Temperature 294. 3 OH OPMB
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 89
Relaxation Delay 1. 0000 16a
Pulse Width 14. 5000
Acquisition Time 4. 0894
Acquisition Date 2017-10-28T16:42:00
Modification Date 2017-10-28T16:43:38
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
| | I | L
S 8 S g 8
— — — < —
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4.20 4.15 4.10 4.05 4.00 3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60 3.55

f1 (ppm)
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Sample gk171028-1
Solvent CDC13
Temperature 294. 3 OH OPMB
Pulse Sequence zg30 Me
Experiment 1D
Number of Scans 16
Receiver Gain 89
Relaxation Delay 1. 0000
Pulse Width 14. 5000 16a
Acquisition Time 4. 0894
Acquisition Date 2017-10-28T16:42:00
Modification Date 2017-10-28T16:43:38
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I I I
8 4 S
o [s2] o
—T T T T T T 1 1 "~ T "~ T T " T T T T "~ T "~ T " T " T T T T* 1 T T T T T T T T T T T 1
2.70 2.60 2.50 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70 1.60 1.50

f1 (ppm)
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Sample gk171028-1
Solvent CDC13
Temperature 294. 3 OH OPMB
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 89
Relaxation Delay 1. 0000
Pulse Width 14. 5000 16a
Acquisition Time 4. 0894
Acquisition Date 2017-10-28T16:42:00
Modification Date 2017-10-28T16:43:38
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768 f
Spectral Size 65536
N J N—— A
| I I T
8 3 A 8
(32} [s2] [e)] o
T T T T T T T T T T T T T T T 1
1.4 1.3 1.2 1.1 1.0 0.9 0.7 0.6 0.5 0.2 0.1 0.0
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Sample gk171028-1C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 263

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1.3631

Acquisition Date 2017-10-28T16:46:00

Modification 2017-10-28T17:00:23

Date

Spectrometer 100. 61

Frequency

Spectral Width  24038.5

Lowest Frequency —1945.5

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T+ T T T T T 1 T~ T T T T *~ T *~ T *~ T ‘" T * T "~ T " 1 L T " T " 1 U
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Sample gk171028-1C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 263

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1.3631

Acquisition Date 2017-10-28T16:46:00

Modification 2017-10-28T17:00:23

Date

Spectrometer 100. 61

Frequency

Spectral Width  24038.5

Lowest Frequency —1945.5

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T T T T 1 T —— 71 1 1 1 1 "~ 1 17 1T "~ T "~ 1T "~ T "~ T "~ 1T "~ 7T "~ T "~ T " T "~ T "~ T " T " 1

89 838 87 8 85 84 83 8 81 8 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63

f1 (ppm)
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Sample gk171028-1C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 263

Receiver Gain 197

Relaxation Delay 2.0000

Pulse Width 9. 7000

Acquisition Time 1.3631

Acquisition Date 2017-10-28T16:46:00

Modification 2017-10-28T17:00:23

Date

Spectrometer 100. 61

Frequency

Spectral Width  24038.5

Lowest Frequency —1945.5

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22

f1 (ppm)
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gk171030-2

CDC13
294. 3
zg30

Sample

OH

Solvent

Temperature

Pulse Sequence

1D
43

Experiment

OTBS

Number of Scans

287

Receiver Gain

1.0000
13. 6000

3. 9846

Relaxation Delay
Pulse Width

Acquisition Time

2017-10-30T20:46:00
2017-10-30T20:49:27

400. 13

Acquisition Date

Modification Date

Spectrometer
Frequency

8223.7

Spectral Width

-1650. 9

Lowest Frequency

o

S

1H
32768

65536

Nucleus

Acquired Size

Spectral Size

Fo09

8v'6
p0'€
S0°€

F69z
TE.m

SO'T

Nzot
ot
90°C

0'T
€6°0
90°T

40 35 30 25 20 15 1.0 05 0.0 -0.5

50 4.5
f1 (ppm)

85 80 75 70 65 60 55

9.0

10.0 9.5



< ~ o M © SRR R=E X NN —HO o — <
< A nRA =8858383 BRDBD o &3 3
T T N7 INNRERE] NP NP
Sample gk171030-2
Solvent CDC13
Temperature 294. 3
Pulse Sequence zg30
Experiment 1D
Number of Scans 43
Receiver Gain 287
Relaxation Delay 1. 0000 24a
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-10-30T20:46:00
Modification Date 2017-10-30T20:49:27
Spectrometer 400. 13
Frequency
Spectral Width 8223. 7
Lowest Frequency -1650.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I ’ I — I T S B
8 R g 8 S 2]
— o — o — —
— T T T T T T T T T T T 1 N B R — T T T T T 1 N L R — — T T 1
4.85 4.75 4.65 4.55 4.45 4.35 4.25 4.15 4.05 3.95 3.85 3.75 3.65

f1 (ppm)
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Sample gk171030-2
Solvent CDC13
Temperature 294. 3 Me
Pulse Sequence zg30
Experiment 1D
Number of Scans 43
Receiver Gain 287
Relaxation Delay 1. 0000 :21161
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-10-30T20:46:00
Modification Date 2017-10-30T20:49:27
Spectrometer 400. 13
Frequency
Spectral Width 8223. 7
Lowest Frequency -1650.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I I I I
S & 5 3
i i (e2] o~
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
255 250 245 240 235 230 225 220 2.15 210 205 200 195 190 18 180 1.75 170 1.65 1.60

f1 (ppm)
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Sample gk171030-2
Solvent CDC13
Temperature 294. 3
Pulse Sequence zg30
Experiment 1D
Number of Scans 43
Receiver Gain 287
Relaxation Delay 1. 0000 24a
Pulse Width 13. 6000
Acquisition Time 3. 9846
Acquisition Date 2017-10-30T20:46:(
Modification Date 2017-10-30T20:49:2}Y
Spectrometer 400. 13
Frequency
Spectral Width 8223. 7
Lowest Frequency -1650.9
Nucleus 1H
Acquired Size 32768 //’/’—_—
Spectral Size 65536
L
L—1
J, < ® °
- - M é
r—— 1 T 1. 1~ 1 71T 1T 1 71T "~ 71T 1T 1T "~ 7T "~ T "~ T "~ T "~ T "~ T ‘" T * T " T 7
1.15 1.05 0.95 0.85 0.75 0.65 0.55 0.45 0.35 0.25 0.15

f1 (ppm)
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Sample gk171030-2C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 207

Receiver Gain 2050

Relaxation Delay 2.0000

Pulse Width 9. 2500

Acquisition Time 1. 3632

Acquisition Date 2017-10-30T20:52:00

Modification Date 2017-10-30T21:03:02

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944.7

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T T T T " T T T T 1 1 1 L L T T " T T 1 L
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample gk171030-2C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 207

Receiver Gain 2050

Relaxation Delay 2.0000

Pulse Width 9. 2500

Acquisition Time 1. 3632

Acquisition Date 2017-10-30T20:52:00

Modification Date 2017-10-30T21:03:02

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944.7

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

— T T T 1 T T T 1 T " T " T T T T T T 1 T T T T T T T T T T T
8/ 8 8 84 8 8 8 8 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 6:

f1 (ppm)

S186



2 8 N g
~N Y ™M —
R R P <
||

Sample gk171030-2C

Solvent CDC13

Temperature 295.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 207

Receiver Gain 2050

Relaxation Delay 2.0000

Pulse Width 9. 2500

Acquisition Time 1. 3632

Acquisition Date 2017-10-30T20:52:00

Modification Date 2017-10-30T21:03:02

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1944.7

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T
41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25

f1 (ppm)
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Sample gk171227-1

Solvent CDC13

Temperature 294. 3

Pulse Sequence 7g30

Experiment 1D

Number of Scans 67

Receiver Gain 143

Relaxation Delay 1.0000

Pulse Width 14. 3000

Acquisition Time 4.0894

Acquisition Date

Modification
Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

2017-12-27T15:26:00
2017-12-27T15:31:47

400. 13

8012.8
-1545.8
1H
32768
65536

3.916

3.907
3.895
3.886
3.874
3.865

3.812

3.798
3.781

3.717

3.708
3.704
3.696
2.479

2.463
2.451
2.437

2.111

2.099
2.088

2.077

2.066
2.036

2.033

2.027
2.019

2.016

2.006
1.986
1.973
1.957
1.946
1.585
1.568
1.550
1.541
1.523
1.506
1.489
0.970

0.962

0.954

0.945
0.919

0.900

0.882

§
|

! PR 3L gy
4 4 S53333 T ~ S
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
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Sample gk171227-1

Solvent CDC13

Temperature 294. 3

Pulse Sequence 7g30

Experiment 1D

Number of Scans 67

Receiver Gain 143

Relaxation Delay 1.0000

Pulse Width 14. 3000

Acquisition Time 4.0894

Acquisition Date 2017-12-27T15:26:00

Modification 2017-12-27T15:31:47

Date

Spectrometer 400. 13

Frequency

Spectral Width 8012. 8

Lowest Frequency -1545.8

Nucleus 1H

Acquired Size 32768

Spectral Size 65536
o ® &
G > i

T T T T T T T T T T T T T T T T T T T T T T T T T
6.0 5.9 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4
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Sample gk171227-1
Solvent CDC13
Temperature 294. 3
Pulse Sequence 7g30
Experiment 1D
Number of Scans 67
Receiver Gain 143
Relaxation Delay 1.0000
Pulse Width 14. 3000
Acquisition Time 4.0894
Acquisition Date 2017-12-27T15:26:00
Modification 2017-12-27T15:31:47
Date
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
I T I 1 1
G > = 3 3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4.25 4.20 4.15 4.10 4.05 4.00 3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60 3.55 3.50

f1 (ppm)

3.45
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

2.479
2.463

2.451
2.437
2.122
2.111

QC .

gkl171227-1
CDC13
294. 3

7g30

1D

67

143

1..0000

14. 3000

4. 0894
2017-12-27T15:26:00

1.245

0.962
0.945
—0.919

Ve

0.900
0.882

~
\o.

Modification 2017-12-27T15:31:47
Date
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.8
Nucleus 1H
Acquired Size 32768 |-
Spectral Size 65536
—_—T I —T 7
S 0 S & 38
o < o o (321
— T T T T T T T T T T T T T T 1 T | T T T 1 T T
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 08 0.7 0.6
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Sample gk171227-1C
Solvent CDhC13
Temperature 294.9
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 302
Receiver Gain 197
Relaxation Delay 2.0000
Pulse Width 9. 6000
Acquisition Time 1. 3631
Acquisition Date 2017-12-27T15:35:00
Modification Date 2017-12-27T15:49:41
Spectrometer 100. 61
Frequency
Spectral Width 24038. 5
Lowest Frequency -1945.9
Nucleus 13C
Acquired Size 32768
Spectral Size 65536
T T T T U L T " T T 1 T " T T T T 1 T L L T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Sample gkll[r1227-1C

Solvent CpLi3 ok

Temperature 2P|t 9

Pulse Sequence zEpi30

Experiment 1P

Number of Scans 3pp

Receiver Gain 1Py

Relaxation Delay 21 Ppoo

Pulse Width 9| P00

Acquisition Time 11 Bp31

Acquisition Date 2D -12-27T15:35:00

Modification Date 2)E7*12*27T15:49:41

Spectrometer 1ppl 61

Frequency

Spectral Width 21PB8. 5

Lowest Frequency -{LPB5. 9

Nucleus 1B

Acquired Size 3PIp8

Spectral Size 6ppB6

T T T " T " T " T " 1 T T T T 1 T 1 T T T T T T 1 T T T 1
84 82 80 78 76 74 72 68 66 64 62 60 58 56 54 52 48 46 4 42 40 38 36 34 32

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

gk180101-1

CDC13

294. 6

7g30

1D

16

71

1..0000

14. 3000

4. 0894
2018-01-01T17:12:00
2018-01-01T17:13:02

23a+23b (88:12)

Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545. 8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
b~ it J
P P gl I Get  Lde
223 b=l B S I D o 5 o NS S e
f T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
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Sample gk180101-1 Me,

Solvent CDC13 H H H

Temperature 294. 6 O 4 = Me

Pulse Sequence 7g30 |q o

Experiment 1D .%D}*

Number of Scans 16

Receiver Gain 71 23a+23b (8812)

Relaxation Delay 1. 0000 h

Pulse Width 14. 3000

Acquisition Time 4. 0894

Acquisition Date 2018-01-01T17:1§}: 00

Modification Date 2018-01-01T17:1p[: 02

Spectrometer 400. 13 m

Frequency

Spectral Width 8012.8

Lowest Frequency -1545. 8

Nucleus 1H

Acquired Size 32768

Spectral Size 65536

AW
2 : | 2 |
~— ~— o

T T T
5.80 5.76 5.72 5.68 5.64 5.60

T T
5.56 5.52 5.48 5.44 5.40 5.36 5.32 5.28
f1 (ppm)
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Sample gk180101-1 Me,
Solvent CDC13 H H
Temperature 294. 6 o 4 = Me
Pulse Sequence 7g30 |ﬁ o
Experiment 1D .%)H
Number of Scans 16
Receiver Gain 71 23a+23b (8812)
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894
Acquisition Date 2018-01-01T17:12:00
Modification Date 2018-01-01T17:13:02
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545. 8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
/\
[ [ [ [
S 8 8 S
o ~— ~— ~—
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
485 480 475 470 465 460 455 450 445 440 435 430 425 420 415 410 405 4.00

f1 (ppm)
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Sample gk180101-1 Me,
Solvent CDC13 H H
Temperature 294. 6 o y = Me
Pulse Sequence 7g30 |f| o
Experiment 1D bOH
Number of Scans 16
Receiver Gain 71 23a+23b (8812)
Relaxation Delay 1. 000)0
Pulse Width 14. 3{]00
Acquisition Time 4. 08p4
Acquisition Date 2018H01-01T17:12:00
Modification Date 2018401-01T17:13:02
Spectrometer 400.{1
Frequency
Spectral Width 8012.B
Lowest Frequency —1545| 8
Nucleus 1H
Acquired Size 32768
Spectral Size 655B6
23b \}
[ [ [ [ [ [
S = & . & =
— ~— o o o o
T T T T T T T T T T T T T T T T T T T T
4.15 4.10 4.05 3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60 3.55

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

gk180101-1
CDC13
294. 6

7g30

1D

16

71

1..0000

14. 3000

4. 0894

2018-01-01T17:12:

00

1.443
1.419
1.410

j

23a+23b (88:12)

1.406

4,1.397
1.386
1.382
1.375
1.359
1.350

%

Modification Date 2018-01-01T17:13:Qp
Spectrometer 400. 13 J
Frequency
Spectral Width 8012.8
Lowest Frequency -1545. 8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536 —
[ [ [ [
. < ¥ 8
o < o ~—
| B — ——— 1 ~ 1 *~ 1 1 1 ~ T *~ 1 T ~ T *~ T *~ T *~ T *~ T *~ T "~ T "~ T *~ T "~ T "~ T * T " T " 1
2.50 2.40 2.30 2.20 2.10 2.00 1.90 1.80 1.70 1.60 1.50 1.40 1.30

f1 (ppm)
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Sample gk180101-1 Me,
Solvent CDC13
Temperature 294. 6
Pulse Sequence 7g30
Experiment 1D
Number of Scans 16
Receiver Gain 71 23a+23b (8812)
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894
Acquisition Date 2018-01-01T
Modification Date 2018-01-01T
Spectrometer 400. 13
Frequency
Spectral Width 8012.8
Lowest Frequency -1545. 8
Nucleus 1H
Acquired Size 32768
Spectral Size 65536

l I

y S

(321 [e2]

— T T T T T T 1 T 1 — T T T T " T T T T T T " T " T " T T T " T T 1
1.18 1.16 1.14 1.12 1.10 1.08 1.06 1.04 1.02 1.00 0.98 0.96 0.94

f1 (ppm)
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Sample gk180101-1C

Solvent CDhC13

Temperature 295. 2

Pulse Sequence zgpg30 RAE%yr

Experiment 1D () Fi Fi

Number of Scans 103 5 Me

Receiver Gain 197 |f|

Relaxation Delay 2. 0000 .,

Pulse Width 9. 6000 OH

Acquisition Time 1. 3631

Acquisition Date 2018-01-01T17:17:00 23a+23b (88:12)

Modification Date 2018-01-01T17:19:50

Spectrometer 100. 61

Frequency

Spectral Width 24038. 5

Lowest Frequency -1947.0

Nucleus 13C

Acquired Size 32768

Spectral Size 65536

—7r1T +~ T ~ 1 I - 1 1 1 1 1 1 1 1 ~ 1 *~ 1 ~ 1T *~ T *~ 1T T~ T *~ T "~ T *~ T ~ T *~ T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Sample

Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

—=84.557
—83.559

¢gk180101-1C

CDC13

295. 2

7gpg30

1D

103

197

2.0000

9. 6000

1. 3631
2018-01-01T17:17:00
2018-01-01T17:19:50
100. 61

24038.5
-1947.0
13C

32768
65536

80.391
™-76.842
72.847
67.092

_~77.477
—77.160

23a+23b (88:12)

S201
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Parameter Value
Sample gkl171219-1 Me,
Solvent CDhC13
Temperature 293.2
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 e
Receiver Gain 197
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894 Br
Acquisition Date 2017-12-19T15:10:00 29
Modification Date 2017-12-19T15:10:55
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
- -
1L,JL_.,JL . LAA 1
T 7 SN T T 7
s 8 883 88388 = 8 =8 o
o o — O = —= N <+ i ~— ™M (32}
| L E——— T T T T 1 — T T *~ T *~ T * T " T * T * T " T T T 1 T T -
10.5 95 9.0 8.5 0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

f1 (ppm)
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Parameter Value
Sample gkl171219-1 Me,
Solvent CDhC13
Temperature 293.2
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 e
Receiver Gain 197
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894 Br
Acquisition Date 2017-12-19T15:10:00 29
Modification Date 2017-12-19T15:10:55
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
—
F_____iI______4 p———jl————q
N N
T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9
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Parameter Value
Sample gkl171219-1 Me,
Solvent CDhC13
Temperature 293.2
Pulse Sequence zg30
Experiment 1D
Number of Scans 16 e
Receiver Gain 197
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894 Br
Acquisition Date 2017-12-19T15:10;00 :259
Modification Date 2017—12—19T15:10l55
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8 ﬂ
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
v W/
I | |
3 & S
i o i
—— 71 T~ T T T 7T 7T 7 7 ~7 T "~ T "~ T "~ T "~ T "~ T T 7 7 "~ 7 "~ T "~ T "~ T "~ T "~ T "~ T " T " T "1
5.76 5.72 5.68 5.64 5.60 5.56 5.52 5.48 5.44 5.40 5.36 5.32 5.28 5.24 5.20

f1 (ppm)

S204



Parameter
Sample
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

MMNO = Tt
S RCRERRS R
N2
Value

gkl171219-1

CDhC13

293. 2

zg30

1D

16

197

1..0000

14. 3000

4. 0894

2017-12-19T15:10:00
2017-12-19T15:10:55
400. 13

8012. 8
-1545.9
1H
32768
65536

1.02—

L0 0 MMM NO MANNMOoONOH
Ta i) NN —-HO D — O NKNWIDY
oo QOO O D ORNNKNKNNN
¥ < Mo MM m e
VN SN A NS /A

Br
29

<

1.06—
1.09—
2.02—

445 440 435 430 4.25 420 4.15 4.10

T T T T T T T T T T T T T T T T T T T T T
405 4.00 3.95 390 3.85 3.80 3.75 3.70 3.65 3.60 3.55
f1 (ppm)

S205



NOANOMWOUOAMOAOMATAQALLANOUAYNN Q O LN ) mMoTmMoOLmaMmMNO o - m
SERHAREBARREn S ARRAEE 5 Al ELEEEE 258
N a2 T N EE22 V07 77
Parameter Value
Sample gkl171219-1 hﬂe»,
Solvent CDC13 1
Temperature 293.2
Pulse Sequence 2g30 /
Experiment 1D 7
Number of Scans 16 e
Receiver Gain 197
Relaxation Delay 1. 0000
Pulse Width 14. 3000
Acquisition Time 4. 0894 Br
Acquisition Date 2017-12-19T15:10:00 :25)
Modification Date 2017-12-19T15:10:55
Spectrometer 400. 13
Frequency
Spectral Width 8012. 8
Lowest Frequency -1545.9
Nucleus 1H
Acquired Size 32768
Spectral Size 65536
— ol
| T | | [ B
] & ] S 5
< — — [a2] (32}
r r T r r r
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Fig. S2. Analysis of HSQC spectrum of 23a. A: The whole HSQC spectrum. B: Expansion of the box in A.
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Fig. S3. Analysis of COSY spectrum of 23a. A: The whole COSY spectrum. B: Expansion of the box in A.
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