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Materials and Methods: '"H NMR spectra were measured at 300 MHz (JNM-AL300, JEOL), 400
MHz (JNM-AL400, ECZ400S, JEOL), or 400 MHz (JNM-ECZL400S, JEOL). Chemical shifts are
expressed in ppm relative to tetramethylsilane (6 = 0) as an internal standard (CDCIl; solution) or
solvent resonance (CsHsN: 6 = 8.73). Splitting patterns are indicated as follows: s, singlet; d, doublet;
t, triplet; q, quartet; sept, septet; m, multiplet; br, broad peak. '>*C NMR spectra were measured at 100
MHz (JNM-AL400, JEOL), 100 MHz (JNM-ECZL400S, JEOL), or 125 HMz (JNM-ECAS500, JEOL).
13C spectra were calibrated from solvent resonance (CDCls: § = 77.00, CsHsN: § = 150.07). Infrared
spectra (IR) were measured on an IR spectrometer (VALOR-III, JASCO) and are reported in
wavenumbers (cm™!). High-resolution mass spectra (HRMS) were obtained using a mass spectrometer
(JMS 700, JEOL) with a direct inlet system. Optical rotations were measured on a polarimeter (P-2200,
JASCO) using a 100 mm pathlength cell. Column chromatography was carried out on silica gel
(40—100 mesh). Analytical thin-layer chromatography (TLC) was performed using 0.25 mm silica gel
60-F plates.
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Diethyl[1-((2R,3S)-2-carbamoyl-3-{(R)-2-methyl-1-[(triethylsilyl)oxy]propyl} oxiran-2-yl)-1-
oxopropan-2-yl]phosphonate (19)

el 7 E,OEt
¥ “OEt
TESO
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NH,

To a stirred solution of diethyl ethylphosphonate (0.29 mL, 1.8 mmol) in THF (3.0 mL) was added »n-
BuLi (2.6 M solution in hexane, 0.84 mL, 1.7 mmol) dropwise at —45 °C. After stirring at —45 °C for
20 min, amide 20 (100 mg, 0.277 mmol) in THF (1.5 mL) was added. After stirring for 14 h, the
reaction was quenched by addition of saturated aqueous NH4Cl and the mixture was extracted with
EtOAc (three times). The combined organic layers were washed with brine, dried over MgS0Os4, and
concentrated in vacuo. The crude residue was purified by flash chromatography on silica gel (EtOAc)
to afford phosphonate 19 (95 mg, 74% yield) as a colorless oil.

"H NMR (400 MHz, CDCl3) § 7.18 (6.85)* (br s, 1H), 5.55 (5.67)* (br s, 1H), 4.26-4.06 (m, 4H), 3.78
(4.06)* (dq, J=12.0, 6.7 Hz, 1H), 3.62 (3.02)* (d, J = 8.0 Hz, 1H), 3.43 (3.49)* (dd, /= 8.0, 4.0 Hz,
1H), 1.86-1.69 (m, 1H), 1.42-1.23 (m, 9H), 0.98 (t, /= 8.0 Hz, 9H), 0.92 (d, /= 6.8 Hz, 3H), 0.89 (d,
J=6.8 Hz, 3H), 0.76-0.57 (m, 6H) (*The § value of the minor isomer); *C NMR (100 MHz, CDCls)
0 202.2, 164.4 (166.4)*, 74.33 (74.27)*, 65.7 (65.8)*, 64.0 (64.5)*, 63.56 (63.62)*, 63.04 (63.09)*,
62.8 (62.7)*, 40.6 (41.1)*, 32.3 (32.2)*, 18.8 (18.9)*, 17.1 (16.7)*, 16.33 (16.38)*, 16.32 (16.26)*,
6.8 (3C), 4.96 (5.02)* (3C) (*The & value of the minor isomer); IR (CHCI3) 3439, 3320, 3195, 2958,
2876, 1713, 1697, 1389, 1243, 1055, 1021 cm™; [a] +7.1 (¢ 0.59, CHCl3); FAB-HRMS m/z 466.2393
([M+H]" calcd for C20H41NO7PSi: 466.2390).

(15,4S,5R)-4-Isopropyl-N,4-dimethoxy-N-methyl-2-oxo0-6-0xa-3-azabicyclo[3.1.0]hexane-1-

carboxamide (22)

N
MeO |
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Dess—Martin periodinane (84.8 mg, 0.200 mmol) was added to a stirred solution of alcohol 21 (31.5
mg, 0.128 mmol) in CH2Cl; (2.5 mL). After stirring for 1 h, MeOH (2.5 mL) was added to the reaction
mixture and CH>Cl, was removed under heating at 75 °C. Then, CH(OMe)s (0.24 mL, 2.2 mmol) and
pyridinium p-toluenesulfonate (32.7 mg, 0.130 mmol) was added to the resultant mixture. After
refluxing for 16 h, the reaction was quenched with EtsN (0.08 mL, 0.6 mmol), and the mixture was
concentrated in vacuo. The crude residue was purified by flash chromatography on silica gel (n-
hexane/EtOAc = 1:2) to afford amide 22 (30.5 mg, 92%) as a colorless oil.
'H NMR (300 MHz, CDCl3) § 5.61 (brs, 1H), 3.99 (d, J= 2.6 Hz, 1H), 3.78 (s, 3H), 3.34 (s, 3H), 3.28
(brs, 3H), 2.19-1.97 (m, 1H), 1.09 (d, J = 7.0 Hz, 3H), 0.99 (d, J = 7.0 Hz, 3H); '*C NMR (100 MHz,
CDCl) 6 169.3, 162.4, 90.9, 61.9, 61.2, 59.8, 50.0, 33.0, 32.2, 17.3, 15.9; IR (CHCI) 3267, 2972,
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2943, 1720, 1672, 1460, 1427, 1389, 1097, 1065, 942 cm™; [o]% —41.1 (c 0.61, CHCL3); FAB-HRMS
m/z 259.1293 ([M+H]" caled for C11H oN20s: 259.1294).

(1R,4S,5R)-4-Methoxy-1-(2-methylideneoctanoyl)-4-(propan-2-yl)-6-oxa-3-azabicyclo[3.1.0]hexan-
2-one (26)

()
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t-BuL.i (1.65 M in pentane, 0.59 mL, 0.98 mmol) was added dropwise to a stirred solution of allyl
iodide 25 (119 mg, 0.50 mmol) in THF (1.7 mL) at =78 °C. After stirring for 30 min, amide 22 (26.8
mg, 0.104 mmol) in THF (1.0 mL) was added. After stirring for 30 min, the reaction was quenched
with saturated aqueous NH4Cl. The mixture was extracted with EtOAc (3 times). The combined
organic layers were washed with water and brine, dried over MgSOQsa, filtered, and concentrated in
vacuo. The crude residue was purified by flash chromatography on silica gel (n-hexane/EtOAc = 4:1)
to afford ketone 26 (28.1 mg, 88%) as a pale yellow oil.
"H NMR (400 MHz, CDCl3) & 6.38 (s, 1H), 6.09 (s, 1H), 5.76 (br s, 1H), 3.89 (d, J=2.2 Hz, 1H), 3.34
(s, 3H), 2.39-2.20 (m, 2H), 2.09 (sept, J = 6.8 Hz, 1H), 1.47-1.21 (m, 8H), 1.08 (d, J = 6.8 Hz, 3H),
1.00 (d, J= 6.8 Hz, 3H), 0.88 (t, J= 6.8 Hz, 3H); *C NMR (100 MHz, CDCl3) & 190.7, 169.6, 146.9,
130.5,90.6,61.8,61.7,50.0, 33.0,31.6,30.4, 28.9, 28.0, 22.5, 17.3, 16.1, 14.0; IR (CHCl3) 3230, 2958,
2930, 2872, 2858, 1724, 1667, 1468, 1416, 1389, 1368, 1317, 1098, 1069, 1039, 950 cm™'; [a]; —137.9
(¢ 0.27, CHCl3); FAB-HRMS m/z 332.1840 ([M+Na]" calcd for C17H27NO4Na: 332.1838).

(1S5,4S,5R)-1-{(S)-1-Hydroxy-2-methylideneoctanoyl } -4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one {(65)-28}
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NaBH4 (9.8 mg, 0.26 mmol) was added a stirred solution of ketone 26 (48.9 mg, 0.158 mmol) in
MeOH (4.0 mL) at —78 °C. After stirring for 13 h, the reaction mixture was concentrated in vacuo.
The residue was diluted with EtOAc and washed with water. The organic layers were dried over
Na>SO0q, filtered, and concentrated in vacuo. The crude residue was purified by flash chromatography
on silica gel (n-hexane/EtOAc = 3:2) to afford alcohol (65)-28 (37.2 mg, 76%) as a colorless oil.
'H NMR (400 MHz, CDCl3) § 5.61 (br s, 1H), 5.22 (s, 1H), 5.04 (s, 1H), 4.82 (d, J= 2.9 Hz, 1H), 3.72
(d,J=2.9 Hz, 1H), 3.22 (s, 3H), 2.79 (d, J=2.9 Hz, 1H), 2.24-2.13 (m, 1H), 2.12-2.00 (m, 2H), 1.53-
1.43 (m, 2H), 1.39-1.22 (m, 6H), 1.07 (d, /= 6.8 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H), 0.88 (t, /= 6.8 Hz,
3H); 1*C NMR (100 MHz, CDCl3) § 179.7, 146.2, 112.8, 90.3, 68.6, 61.8, 60.2, 49.7, 33.0, 32.3, 31.7,

S3



29.1,27.8,22.6, 17.4,15.9, 14.1; IR (CHCl3) 3238, 2958, 2929, 2873, 2858, 1716, 1652, 1468, 1457,
1418, 1388, 1366, 1098, 1069, 1026, 951 cm’'; [a]® —36.1 (¢ 0.43, CHCls); FAB-HRMS m/z 312.2176
(M+H]" caled for C17H30NOg4: 312.2175).

Mosher’s ester (S1)

O-(R)-MTPA

NI

MeO.
SN
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(S)-MTPACI (2 drops) and 4-DMAP (cat.) were added to a stirred solution of alcohol (65)-28 (2.0

mg, 6.4 umol) in pyridine (0.08 mL) at room temperature. After stirring for 22 h, the mixture was
diluted with EtOAc and washed with saturated aqueous NH4Cl (2 times). The organic layers were
dried over Na SO, filtered, and concentrated in vacuo. The crude residue was purified by flash
chromatography on silica gel (n-hexane/EtOAc = 4:1) to afford ester S1 (3.0 mg, 88%) as a colorless
oil.
"HNMR (300 MHz, CDCl3)  7.57-7.50 (m, 2H), 7.43-7.35 (m, 3H), 6.11 (s, 1H), 5.49 (brs, 1H), 5.33
(s, 1H), 5.17 (br s, 1H), 3.55 (s, 3H), 3.54 (d, J = 1.7 Hz, 1H), 3.15 (s, 3H), 2.21-2.12 (m, 2H), 2.03
(sept, J=7.0 Hz, 1H), 1.36-1.19 (m, 8H), 1.00 (d, J = 7.0 Hz, 3H), 0.93 (d, J= 7.0 Hz, 3H), 0.88 (t, J
= 6.5 Hz, 3H).

o

Mosher’s ester (S2)

0-(S)-MTPA

NI

MeO.
SN
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S2 (1.4 mg, 82% yield, colorless oil) was prepared from (65)-28 (1.0 mg, 3.2 pumol) and (R)-
MTPACI by a procedure similar to that for S1.
"H NMR (300 MHz, CDCls) & 7.60-7.50 (m, 2H), 7.44-7.34 (m, 3H), 6.04 (s, 1H), 5.59 (br s, 1H),
5.11 (s, 1H), 5.05 (s, 1H), 3.67 (d, J=2.7 Hz, 1H), 3.58 (br s, 3H), 3.17 (s, 3H), 2.17-1.93 (m, 2H),
2.07 (sept, J= 6.9 Hz, 1H), 1.51-1.16 (m, 8H), 1.04 (d, J = 6.9 Hz, 3H), 0.96 (d, /= 6.9 Hz, 3H), 0.88
(t,J=6.8 Hz, 3H).

o

Fig. S1 Modified Mosher’s method: differences of the chemical shifts (Ad = ds-or, CDCl3) between
(R)- and (S)-MTPA esters of (65)-28.
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(15,4S,5R)-1-((1S,25)-1,2-Dihydroxy-2-methyloctyl)-4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one {(75)-29)} and (15.,4S,5R)-1-((1S,2R)-1,2-dihydroxy-2-methyloctyl))-
4-methoxy-4-(propan-2-yl)-6-oxa-3-azabicyclo[3.1.0]hexan-2-one {(7R)-30)}

OH OH
)
MeO “OH MeO &
N 0 N 0
\ (75)-29 \ (7R)-30

Co(acac)2 (20 mg, 0.077 mmol) and PhSiH3 (0.19 mL, 1.6 mmol) were added to a stirred solution
of alcohol (65)-28 (120 mg, 0.385 mmol) in 2,2,2-trifluoroethanol (8.0 mL). After stirring for 1 h under
an O> atmosphere, the mixture was diluted with EtOAc and washed with saturated aqueous Na;S>03,
water, and brine. The combined organic layers were dried over NaxSQOg, filtered, and concentrated in
vacuo. The crude residue was purified by flash chromatography on silica gel (n-hexane/EtOAc = 3:1)
to afford diol (75)-29 (35.1 mg, 28%) and (7R)-30 (45.2 mg, 36%) as a colorless oil.

(75)-29: 'H NMR (300 MHz, CDCl3) § 5.74 (br s, 1H), 4.90 (s, 1H), 3.68 (d, J = 2.8 Hz, 1H), 3.37 (br
d,J=9.2 Hz, 1H), 3.36 (s, 3H), 3.26 (br d, /= 9.2 Hz, 1H), 2.05 (sept, /= 7.0 Hz, 1H), 1.73-1.18 (m,
10H), 1.23 (s, 3H), 1.09 (d, J = 6.8 Hz, 3H), 0.96 (d, J = 6.8 Hz, 3H), 0.89 (t, J = 6.8 Hz, 3H); 1*C
NMR (100 MHz, CDCl3) 6 173.1, 90.7, 77.2, 73.8, 61.1, 60.6, 50.1, 38.4, 33.3, 31.8, 29.9, 23.3, 22.7,
22.6,17.3,15.7, 14.1; IR (CHCI3) 3255, 2937, 2872, 2858, 1693, 1467, 1458, 1430, 1389, 1376, 1134,
1095, 1064, 938, 852 cm’'; [a]; —149.3 (c 0.27, CHCls); FAB-HRMS m/z 330.2282 ([M+H]" calcd
for C17H32NOs: 330.2280).

(7R)-30: '"H NMR (300 MHz, CDCls) § 5.80 (br s, 1H), 5.11 (s, 1H), 3.70 (d, J= 2.8 Hz, 1H), 3.36 (s,
3H),3.32(d,/J=9.2 Hz, 1H), 3.29 (d, /= 9.2 Hz, 1H), 2.05 (sept, J= 6.8 Hz, 1H), 1.39-1.20 (m, 10H),
1.34 (s, 3H), 1.08 (d, J = 6.8 Hz, 3H), 0.97 (d, J = 6.8 H, 3H), 0.88 (t, J = 6.8 Hz, 3H); 3*C NMR (100
MHz, CDCl3) ¢ 173.1, 90.7, 74.7, 73.2, 61.2, 60.8, 50.1, 38.7, 33.3, 31.8, 29.7, 24.0, 22.9, 22.6, 17.3,
15.8, 14.1; IR (CHCI3) 3249, 2931, 2858, 2176, 1693, 1468, 1430, 1384, 1132, 1094, 1064, 934, 849
em™; [a]h —124.3 (¢ 0.07, CHCl3); FAB-HRMS m/z 330.2284 ([M+H]" caled for Ci7H32NOs:
330.2280).

(1S5,45,5R)-1-((55)-5-Hexyl-2,2,5-trimethyl-1,3-dioxolan-4-yl)-4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one (S3)

2,2-Dimethoxy propane (0.06 mL, 0.2 mmol) and p-TsOH (catalytic amount) were added to a stirred
solution of (75)-29 (3.8 mg, 0.012 mmol) in CH2Cl; (0.2 mL) at room temperature. After stirring for
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22 h, the mixture was diluted with Et,O and washed with saturated aqueous NaHCO3, water, and brine.
The combined organic layers were dried over Na>SQg, filtered, and concentrated in vacuo. The crude
residue was purified by flash chromatography on silica gel (n-hexane/EtOAc = 4:1) to afford acetonide
S3 (1.4 mg, 33 %) as a yellow oil.

'H NMR (300 MHz, CDCl3) & 5.68 (brs, 1H), 4.51 (s, 1H), 4.08 (d, J=2.7 Hz, 1H), 3.28 (s, 3H), 2.16
(sept, J= 6.6 Hz, 1H), 1.54-1.16 (m, 10H), 1.49 (s, 3H), 1.42 (s, 3H), 1.39 (s, 3H), 1.07 (d, /= 6.6 Hz,
3H), 1.06 (d, J = 6.6 Hz, 3H), 0.87 (t, J= 6.7 Hz, 3H).

(15,4S,5R)-1-((5R)-5-Hexyl-2,2,5-trimethyl-1,3-dioxolan-4-yl)-4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one (S4)

MeO

S4 (1.5 mg, 68% yield, yellow oil) was prepared from (7R)-30 (2.0 mg, 6.1 pmol) by a procedure
similar to that for S3.
'"H NMR (300 MHz, CDCl3) § 5.78 (br' s, 1H), 4.47 (s, 1H), 4.04 (d, J= 2.7 Hz, 1H), 3.28 (s, 3H), 2.15
(sept, J = 6.9 Hz, 1H), 1.91-1.61 (m, 2H), 1.51-1.17 (m, 8H), 1.45 (s, 3H), 1.37 (s, 3H), 1.25 (s, 3H),
1.06 (d, J=6.9 Hz, 3H), 1.05 (d, J= 6.9 Hz, 3H), 0.88 (t, /= 6.4 Hz, 3H).

(1R,4S,5R)-1-((S)-2-Hydroxy-2-methyloctanoyl)-4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one {(75)-31}

MeO
— ¥

Saturated aqueous NaHCO3 (0.17 mL), AZADOL (0.4 mg, 0.003 mmol), KBr (3.2 mg, 0.027 mmol),
and 5% NaClO aqueous solution (0.01 mL, 0.1 mmol) were added to a stirred solution of diol (75)-29
(9.0 mg, 0.027 mmol) in CH2Cl» (0.34 mL) at 0 °C. After vigorously stirring for 30 min, the reaction
was quenched with saturated aqueous Na>S>03. The mixture was extracted with EtOAc (3 times). The
combined organic layers were washed with water and brine, dried over Na,SOg, filtered, and
concentrated in vacuo. The crude residue was purified by flash chromatography on silica gel (n-
hexane/EtOAc = 3:1) to afford ketone (75)-31 (8.3 mg, 93%) as a colorless oil.

'H NMR (400 MHz, CDCls) § 5.75 (br s, 1H), 3.98 (d, J = 2.4 Hz, 1H), 3.58 (br s, 1H), 3.32 (s, 3H),
2.09 (sept, J=6.8 Hz, 1H), 2.00-1.88 (m, 1H), 1.81-1.69 (m, 1H), 1.50-1.18 (m, 8H),1.32 (s, 3H), 1.09
(d,J=6.8 Hz, 3H), 1.00 (d, J = 6.8 Hz, 3H), 0.87 (t,J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) &
203.9, 169.6, 90.6, 80.0, 63.4, 61.9, 50.3, 38.6, 33.6, 31.6, 29.5, 24.1, 23.1, 22.6, 17.4, 16.1, 14.1; IR
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(CHCI3) 3244, 2958, 2931, 2872, 2857, 2359, 2342, 1731, 1714, 1673, 1457, 1430, 1419, 1395, 1363,
1098, 1068, 1036 cm™; [a]; —49.2 (¢ 1.39, CHCI3); FAB-HRMS m/z 328.2130 ([M+H]" calcd for
Ci17H30NOs: 328.2124).
(1R,4S,5R)-1-((R)-2-Hydroxy-2-methyloctanoyl)-4-methoxy-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one {(7R)-S5}

MeO,
i H

(7R)-S5 (9.1 mg, 95% yield, colorless oil) was prepared from (7R)-30 (9.7 mg, 0.029 pumol) by a
procedure similar to that for (75)-31.
"H NMR (400 MHz, CDCls) § 5.78 (br s, 1H), 3.94 (s, 1H), 3.34 (s, 3H), 3.25 (br s, 1H), 2.09 (sept, J
=7.0 Hz, 1H), 1.87-1.73 (m, 1H), 1.67-1.45 (m, 1H), 1.51 (s, 3H), 1.45-1.17 (m, 8H), 1.09 (d, J=7.0
Hz, 3H), 0.99 (d,J=7.0 Hz, 3H), 0.87 (t,J= 6.6 Hz, 3H); '*C NMR (100 MHz, CDCl5) § 203.6, 170.0,
90.8, 80.2, 63.7, 62.8, 50.3, 39.3, 33.4, 31.6, 29.4, 24.6, 23.5, 22.5, 17.2, 16.0, 14.0; IR (CHCI3) 3256,
2957,2931, 2871, 2857, 1729, 1467, 1430, 1390, 1368, 1132, 1097, 1072, 1036, 850 cm’"; [a];, —84.6
(c 035, CHCIs); FAB-HRMS m/z 328.2130 ([M+H]" calcd for C17H30NOs: 328.2124).

(1R,4S,5R)-4-Hydroxy-1-((S)-2-hydroxy-2-methyloctanoyl)-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one {(4S,75)-8} and  (1R4R,5R)-4-hydroxy-1-((S)-2-hydroxy-2-
methyloctanoyl)-4-(propan-2-yl)-6-oxa-3-azabicyclo[3.1.0]hexan-2-one {(4R,7S)-9}

§ON
— N

H
(4S,75)-8 (4R,7S)-9

Aminal (75)-31 (16.1 mg, 0.049 mmol) was dissolved in water/TFA (1:1 v/v, 0.78 mL), and the

solution was stirred for 10 min at room temperature. The reaction was quenched with saturated aqueous
NaHCO3, and the mixture was extracted with EtOAc (3 times). The combined organic layers were
washed with water and brine, dried over Na>SOs, filtered, and concentrated in vacuo. The crude residue
was purified by flash chromatography on silica gel (n-hexane/EtOAc = 6:1) to afford hemiaminal
(45,7S)-8 (6.2 mg, 40%) and (4R,75)-9 (0.8 mg, 5%) as a pale yellow oil.
(45,75)-8: 'TH NMR (300 MHz, CsDsN) & 10.17 (br s, 1H), 8.23 (br s, 1H), 7.02 (br s, 1H), 4.74 (d, J
=2.1 Hz, 1H), 2.36 (sept, J = 6.9 Hz, 1H), 2.43-2.26 (m, 1H), 2.18-2.01 (m, 1H), 1.78-1.63 (m, 2H),
1.59 (s, 3H), 1.35 (d, J= 6.9 Hz. 3H), 1.32 (d, /= 6.9 Hz, 3H), 1.29-1.12 (m, 6H), 0.76 (t,J= 6.9 Hz,
3H); '3C NMR (100 MHz, CsDsN) § 206.2, 170.8, 88.1, 80.1, 65.4, 63.7, 39.3, 34.7, 32.1, 30.2, 25.2,
23.9,23.0, 18.2,16.9, 14.3; IR (CHCl3) 3309, 2957, 2929, 2858, 1732, 1716, 1685, 1558, 1541, 1521,
1507, 1472, 1457 cm™'; [a]5 —71.3 (¢ 0.41, CHCl3); FAB-HRMS m/z 314.1973 ([M+H]" calcd for
Ci16H2sNOs: 314.1967).

S7



(4R,75)-9: "H NMR (300 MHz, CsDsN) 8 9.92 (br s, 1H), 8.47 (br s, 1H), 7.08 (br s, 1H), 4.72 (d, J =
2.4 Hz, 1H), 2.52-2.28 (m, 2H), 2.25-2.03 (m, 1H), 1.85-1.64 (m, 2H), 1.62 (s, 3H), 1.42-1.06 (m, 6H),
1.32 (d, J = 6.9 Hz, 3H), 1.29 (d, J = 6.9 Hz, 3H), 0.76 (t, J = 7.2 Hz, 3H); 3C NMR (125 MHz,
CsDsN) § 206.7, 169.6, 88.4, 80.0, 71.0, 64.0, 39.4, 36.0, 32.1, 30.2, 25.5, 23.9, 23.0, 17.00, 16.97,
14.3; IR (CHCls) 3545, 3019, 2931, 2858, 2369, 2322, 1716, 1698, 1684, 1558, 1541, 1533, 1521, 1507,
1214 em; [0]? +23.2 (¢ 0.04, CHCls); FAB-HRMS m/z 314.1973 ([M+H]" caled for C16HasNOs:
314.1967).

(1R,4S,5R)-4-Hydroxy-1-((R)-2-hydroxy-2-methyloctanoyl)-4-(propan-2-yl)-6-oxa-3-
azabicyclo[3.1.0]hexan-2-one  {(4S,7R)-10} and  (1R,4R,5R)-4-hydroxy-1-((R)-2-hydroxy-2-
methyloctanoyl)-4-(propan-2-yl)-6-oxa-3-azabicyclo[3.1.0]hexan-2-one {(4R,7R)-11}

SN
=N

H
(4S,7R)-10 (4R, 7R)-11

(4S,7R)-10 (4.7 mg, 43%, pale yellow oil) and (4R,7R)-11 (0.9 mg, 8%, pale yellow oil) were
prepared from (7R)-S5 (11.5 mg, 0.035 mmol) by a procedure similar to that for (4S5,75)-8 and (4R,7S)-
9.

(4S,7R)-10: "H NMR (300 MHz, CsDsN)  10.13 (br s, 1H), 7.79 (brs, 1H), 7.34 (br s, 1H), 4.71 (d, J
=2.4 Hz, 1H), 2.37 (sept, J = 7.2 Hz, 1H), 2.14-1.97 (m, 1H), 1.93-1.76 (m, 1H), 1.83 (s, 3H), 1.79-
1.58 (m, 1H), 1.45-1.01 (m, 7H), 1.34 (d, J= 6.9 Hz, 3H), 1.31 (d, J=7.2 Hz, 3H), 0.78 (t, J = 6.6 Hz,
3H); 3C NMR (125 MHz, CsDsN) & 206.6, 171.1, 88.4, 80.3, 65.1, 64.7, 40.8, 34.6, 32.0, 30.1, 25.0,
24.1,23.0,18.2,16.9, 14.4; IR (CHCIl3) 3335, 2958, 2930, 2859, 1733, 1717, 1558, 1541, 1507, 1472,
1457 em™; [a]; +202.4 (¢ 0.15, CHCl3); FAB-HRMS m/z 314.1968 ([M+H]" calcd for C16H2sNOs:
314.1967).

(4R,7R)-11: '"H NMR (400 MHz, CsDsN) & 9.88 (br's, 1H), 8.46 (br s, 1H), 7.38 (brs, 1H), 4.69 (d, J =
2.4 Hz, 1H), 2.52 (sept, J= 6.8 Hz, 1H), 2.17-2.00 (m, 1H), 1.93-1.63 (m 2H), 1.88 (s, 3H), 1.45-1.10 (m,
7H), 1.37 (d, J = 6.8 Hz, 3H), 1.36 (d, J = 6.8 Hz, 3H), 0.80 (t, J = 6.9 Hz, 3H); *C NMR (100 MHz,
CsDsN) 6 207.5, 169.8, 88.7, 80.0, 67.3, 63.8, 41.4, 36.0, 32.1, 30.1, 25.5, 24.2,23.0, 17.1, 17.0, 14.4; IR
(CHCls) 3360, 2958, 2929, 2859, 2359, 2342, 2331, 1732, 1716, 1699, 1558, 1541, 1507, 1472, 1457 cm™
! [a]5 +289.8 (c 0.14, CHCl3); FAB-HRMS m/z 314.1968 ([M+H]" caled for C16H2sNOs: 314.1967).
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(25,3aR,68,6aS)-2-Hexyl-3a,6-dihydroxy-6-(propan-2-yl)-2-methyltetrahydro-2 H-furo[ 2,3-c]pyrrole-
3,4-dione {(4S,75)-12}

=N
A solution of NaOMe (2.6 mg, 0.048 mmol) in MeOH (0.26 mL) was added to a mixture of (4S,75)-
8 and (4R,75)-9 (5.6:1 ratio, 4.9 mg, 0.016 mmol) in MeOH (0.54 mL). After stirring for 1 h, the
reaction mixture was concentrated in vacuo. The residue was diluted with EtOAc and washed with
water. The organic layers were dried over Na>SOs, filtered, and concentrated in vacuo. The crude
residue was purified by flash chromatography on silica gel (n-hexane/EtOAc = 1:1) to afford alcohol
(45,75)-12 (4.1 mg, 84%) as a pale yellow oil.
'H NMR (400 MHz, CsDsN) & 10.37 (br s, 1H), 9.11 (br s, 1H), 8.71 (br s, 1H), 5.08 (s, 1H), 2.66
(sept, J = 7.2 Hz, 1H), 2.06-1.92 (m, 1H), 1.85 (s, 3H), 1.82-1.71 (m, 1H), 1.70-1.60 (m, 1H), 1.55-
1.45 (m, 1H), 1.43 (d, J= 6.8 Hz, 3H), 1.19 (d, J= 6.8 Hz, 3H), 1.12-0.85 (m, 6H), 0.71 (t, /= 6.8 Hz,
3H); 3C NMR (100 MHz, CsDsN) & 209.0, 171.9, 91.6, 88.2, 84.9, 77.9, 42.4, 32.5, 32.0, 29.9, 24.3,
23.7,23.0,17.8, 17.3,14.3; IR (CHCI3) 3313, 2952, 2931, 2871, 2858, 1744, 1715, 1470, 1458, 1369,
1175, 1114, 1074 cm’™; [a] +84.4 (¢ 0.33, CHCls); FAB-HRMS m/z 314.1972 ([M+H]" calcd for
Ci16H2sNOs: 314.1967).

(2R,3aR,65,6aS)-2-Hexyl-3a,6-dihydroxy-6-(propan-2-yl)-2-methyltetrahydro-2 H-furo[2,3-
c]pyrrole-3,4-dione { (4S,7R)-14}

iy
(4S,7R)-14 (7.0 mg, 81%, pale yellow oil) was prepared from a mixture of (4S,7R)-10 and (4R,7R)-
11 (5.6:1 ratio, 8.6 mg, 0.027 mmol) by a procedure similar to that for the (4S,75)-12.
"H NMR (300 MHz, CsDsN) & 10.30 (br s, 1H), 9.11 (br s, 1H), 8.63 (br s, 1H), 5.07 (s, 1H), 2.63
(sept, J= 6.9 Hz, 1H), 2.45 (dt, J=4.5, 12.3 Hz, 1H), 2.16-2.02 (m, 1H), 1.79-1.62 (m, 1H), 1.60 (s,
3H), 1.49-1.33 (m, 1H), 1.37 (d, /= 6.9 Hz, 3H), 1.31-1.08 (m, 6H), 1.24 (d, /= 6.9 Hz, 3H), 0.79 (t,
J=17.2 Hz, 3H); 3C NMR (100 MHz, CsDsN) & 209.3, 172.1, 91.4, 88.3, 84.2, 77.6, 39.7, 32.7, 32.3,
30.3, 28.2, 23.8, 23.1, 17.9, 17.4, 14.4; IR (CHCls) 3333, 2958, 2928, 2872, 2857, 1743, 1716, 1457,
1417, 1373, 1338, 1113, 1074, 1023 cm™'; [a]s +37.1 (c 0.48, CHCl3); FAB-HRMS m/z 314.1959
([M+H]" caled for C1sH2sNOs: 314.1967).
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Table S1 'H and '>*C NMR data of natural euvesperin A, and synthetic (4S5,75)-8 and (4S,7R)-10
o (o] (o]
HO — “OH HO
SN0 §N7TO
H H
N (4S,75)-8 N (4S,7R)-10
Natural Natural
Position |  euvesperin A (4S,75)-8 euvesperin A (4S,7R)-10
(isomer-1) (isomer-2)
OH oc oHu oc ou oc ou oc
1 170.7 170.8 171.1 171.1
2 63.7 63.7 64.7 64.7
475 4.74 471 471
3 @y |64 @ |54 @i |51 @ |65
4 88.1 88.1 88.4 88.4
5 10.17 10.17 10.14 10.13
(d, 2.2) (br s) (d, 1.8) (br s)
6 206.2 206.2 206.7 206.6
7 ; 80.0 80.1 ] 80.2 ] 80.3
2.18-2.01 1.93-1.76
8 2'0(§’r§')36 393 | 243-226 | 393 1.2&3);3).06 407 | 2.14-1.97 | 40.8
(m) (m)
1.23,1.28 1.29-1.12 1.23,1.28 1.12-1.28
9 o) 30.2 - 30.2 o 30.2 ) 30.1
1.45-1.01
1o | VO L7253 | 178163 195 | 148,180 | o351 179 1758 | 2411
(m) (m) (m)
(m)
1.02, 1.14 1.29-1.12 1.16, 1.24 1.45-1.01
11 o) 32.1 - 32.1 s 32.1 ) 32.0
1.16,1.22 1.29-1.12 1.16,1.22 1.45-1.01
’ 23.0 23.0 ’ 23.0 23.0
12 (m) (m) (m) (m)
0.76 0.76 0.78 0.78
13 60 | 143 (©6.9) 143 | (o0 | 43| e | 144
237 2.36 2.35 237
14 1dq,73,7.3) 340 | (sept, 6.9) | 3*7 |dq, 7.3.7.3)| 3*C | (sept, 7.2) | 340
1.35 1.35 1.31 131
15 @7 189 @eo 169 @73 |81 @72 | 182
132 132 134 134
16 @73 | 181 @eo |82 @73 |169| @so | 169
1.59 1.59 1.83 1.83
28.0 252 249 25.0
17 (s) (s) (s) (s)
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Table S2

'H and *C NMR data of natural euvesperin A, and synthetic (4R,75)-9 and (4R,7R)-11

(4R,7R)-11
Natural Natural
Position |  euvesperin A (4R,75)-9 euvesperin A (4R, 7R)-11
(isomer-1) (isomer-2)
OH oc oHu oc oH oc oH oc
1 170.7 169.6 171.1 169.8
2 63.7 64.0 64.7 63.8
475 472 471 4.69
3 @ry | 654 b [T ey |65 (Goa | 673
4 88.1 88.4 88.4 88.7
5 10.17 9.92 10.14 9.88
d,2.2) (brs) (d, 1.8) (brs)
6 206.2 206.7 206.7 207.5
7 ] 80.0 80.0 _ 80.2 i 80.0
2.25-2.03 1.93-1.63
g | 208,236 | 395 | 55008 | 394 | 1:83:2:06 | 409 | 2717000 | 414
(brs) (brs)
(m) (m)
123.1.28 1.42-1.06 123.1.28 1.45-1.10
’ 30.2 302 ’ 302 30.1
? (m) (m) (m) (m)
1.45-1.10
1o | 1O 172 539 | 185164 | 5y g | 148, 1.80 | 535 | 1'93 1763 | 240
(m) (m) (m) .
1.02, 1.14 1.42-1.06 1.16, 1.24 1.45-1.10
> 114155 32.1 > 124 5y | 145-110 1554
1 (m) (m) (m) (m)
1.16, 1.22 1.42-1.06 1.16,1.22 1.45-1.10
’ 23.0 23.0 ’ 23.0 23.0
12 (m) (m) (m) (m)
0.76 0.76 0.78 0.80
13 oo | 143 LI 143 | Ol 1143 ] (Jeg) | 144
237 2.52-2.08 235 2.52
14 ldq,73,7.3)| 340 (m) 36.0 14q, 73, 7.3)| 3*€ | (sept, 6.8) | 360
135 132 131 1.36
15 @7s 169 @eo (1697 @73 |81 @es |17
132 1.29 134 137
16 @rs B @eo (1700 @35 [169| oy | 170
1.59 1.62 1.83 1.88
28.0 255 24.9 255
17 (s) (s) (s) (s)
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Table S3 'H and '>*C NMR data of natural euvesperin B, and synthetic (4S5,75)-12 and (4S,7R)-14

Euvesperin B (4S,7S)-12 (4S,7R)-14
Natural Natural
Position euvesperin B (45,75)-12 euvesperin B (4S,7R)-14
(isomer-1) (isomer-2)
OH dc oH dc OH dc on dc
1 171.9 171.9 172.1 172.1
2 88.1 882 882 883
5.09 5.08 5.07 5.07
77.8 77.9 77.6 77.6
3 (s) (s) (s) (s)
4 91.6 91.6 91.4 91.4
5 10.38 10.37 10.31 10.30
(s) (brs) (brs) (brs)
6 209.0 209.0 2093 209.3
7 : 84.8 84.9 _ 84.1 _ 842
2.16-2.02
1.70-1.60
8 1.76,2.00 | 45 3 1)'06-1.92| 42.4 | 2:06:245 | 394 (m) 39.7
(brs) (m) (brs) 2.45
(dt, 4.5, 12.3)
0.93, 0.99 1.12-0.85 1.18,1.28 1.31-1.08
; 29.8 29.9 ; 30.0 30.3
o (m) (m) (m) (m)
1.55-1.45 1.49-1.33
10 | 1A 180 5o 1o 171 237 | 140 168 1 oan | 179-162 | 238
1.02, 1.14 1.12-0.85 1.20, 1.24 1.31-1.08
02, 114 1 55 o [112-0.85) 535 | 1.20, 322 : 323
1 (m) (m) (m) (m)
1.05, 1.09 1.12-0.85 1.16,1.22 1.31-1.08
; 22.9 23.0 ; 23.0 23.1
12 (m) (m) (m) (m)
0.71 0.71 0.79 0.79
13 50 | 142 | wes | 43| wso | 43| w72 |144
2.67 2.66 2.63 2.63
14 ldq, 7.4, 7.4)| 3%% (sept, 6.8)| 22 (dq, 7.6,7.6)| 227 | (sept, 6.9) | 327
1.19 1.19 124 124
15 @i |78 @iy 78] w6 |78 @eo |179
1.43 1.43 138 137
16 @Tn |73 @es 73] wie |73 @eo |74
1.85 1.85 1.61 1.60
242 243 28.2 28.2
17 (s) (s) (s) (s)
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19-1H

C:\Documents and Settings\Thermo\Desktop\kobayashi\19-1H.als

QOO TAONOTNAONSEITANNTOTMNAODONTONAN AT SN~ OO OOONOUSTITINNLHHONDOVOMAODVOMAD N OO TN DFILE 19_1H'als
NTOOONAAAAA—AO O OOWOEMNMNOOUSITITITITTOOONNRNSNSNSENSNENNETOOMOMOOMOMOOMOANNODDOO OO M~ O ©o

88 COMNT 19-1H

Fri Mar 01 17:44:07 2019
1H

NON

399.65 MHz
124.00 KHz
10500.00 Hz
16384
7992.01 Hz
8
2.0500 sec
4.9500 sec
5.80 usec
1H
22.2 ¢
CDCL3
0.00 ppm
0.12 Hz
17

19
H NMR in CDCl; (400 MHz)

6.00

—
[92]
<

7y 0.50
H 0.32
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19-13C

C:\Documents and Settings\Thermo\Desktop\kobayashi\19-13C.als
DFILE 19-13C.als

3 ™ & COMNT  19-13C
S 8 DATIM Fri Mar 01 18:56:37 2019
o = OBNUC 13C
|| EXMOD BCM
| OBFRQ 100.40 MHz
| OBSET 125.00 KHz
N OBFIN 10500.00 Hz
POINT 32768
FREQU 27118.64 Hz
SCANS 1000
ACQTM 1.2083 sec
PD 1.7920 sec
Pw1 5.80 usec
IRNUC 1H
CTEMP 22.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 24

19
13C NMR in CDCl5 (100 MHz)

FTTT ‘\\\ \‘\ \\\‘ I \‘\\ \\‘ TTTT ‘\\\ \‘\ \\\‘ TTT \‘\\ \\‘\ [ ‘\\\ \‘\ \\\‘ I \‘\\ \\‘\ I ‘\\\ \‘\ \\\‘ I \‘\\ \\‘\ T frw
210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0
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22-1H

C:\Documents and Settings\Thermo\Desktop\kobayashi\22-1H.als

DFILE 22-1H.als
& 3 R 38 25385 ® COMNT  22-1H
o ) ™ m e kal=) <o) DATIM Sat Nov 25 13:37:05 2017
‘ ‘ { ‘ ‘ J OBNUC 1H
| Sy EXMOD NON
\ / \| [/ O0BFRQ 300.40 MHz
i OBSET 130.00 KHz
OBFIN 1150.00 Hz
POINT 32768
FREQU 6006.01 Hz
SCANS 16
ACQTM 5.4559 sec
PD 1.5440 sec
Pw1 5.30 usec
IRNUC  1H
CTEMP 25.2 ¢
S SLVNT CDCL3
; EXREF 0.00 ppm
MeO © BF 0.12 Hz
ﬂ/ RGAIN 23
22 ‘
"H NMR in CDCl; (300 MHz)
& ‘
o)
(o))
—
9 o
o
r "/
/«‘ /
| | /
J’ y / _J
|
| “\ j
it
, 'l);I.. | ./\N,',« " » WJ Lk ) ‘ "
PPM
L O A A O
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
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2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

1.0

(JEDLQ

Filename

Author
Experiment
Sample Id
Solvent
Actual_Start_ Time
Revision_Time

Data_Format
Dim_Size
X_Domain
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq

X Offset
X_Points

X _Prescans
X_Resolution
X Sweep
X_Sweep_Clipped
Irr_Domain

MMK17-11-2-2_Carbo

delta

carbon. jxp

MMK17-11-2-2

CHLOROFORM-D
7-AUG-2024 15:06:
7-AUG-2024 16:15:

1D COMPLEX
52429
Carbonl3
Carbonl3

[ppm]
X

ECZL400
NM-70010S4L1

9.389766[T] (400[M
0.9952272[s]
Carbonl3
100.52530333[MHZ]
100 [ppm]

31415

4

1.00479569[Hz]
31.56565657 [kHz]
25.25252525[kHz]
Proton

(thousandths)

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 O |1rr_Bandwidth 4.7826087 [kHz]

13 . Irr Freq 399.78219838 [MHz]
C NMR in CDCl; (100 MHz) Irr ofeset 5 (ppn]
Tri_Domain Carbonl3
Tri_Freq 100.52530333 [MHz]
Tri_Offset 5[ppm]
Blanking 2.0[us]
Clipped TRUE
Scans 1040
Total_Scans 1040
Relaxation_Delay = 2[s]
Recvr_Gain = 50
Temp_Get = 21.6[dC]
X _90_Width = 11.03[us]
X_Acq_Time = 0.9952272([s]
X_Angle = 30[deg]
X_Atn = 9[dB]
X Data_Points = 32768
X_Points_Default = 22547
X_Points_Input = 25132
X_Pulse = 3.67666667 [us]
d X Sweep Input = 251.0[ppm]
114N A A A A A OSSP e VM "t i 1T Atn Dec = 28.666[dB]
Irr Atn_Dec_Calc = 28.666[dB]
L ey L s e L L By Irr_Atn Noe = 28.666[dB]
Irr Bandwidth_ Ppm = 11.96303566[ppm]
‘ ‘ ‘ /‘\ /\\ /\ ‘ /\ Irr Corresp_Pw90 = 0.115[ms]
Irr_Dec_Freq = 399.78219838[MHz]
L L =N S8 TRRSIXR Q =2 Irr Decoupling = TRUE
« o« (o)) o O 9 00— 0 QY =) N Irr Noe = TRUE
S & 3 TR oo A=A o =9 Irr Noise = WALTZ
— — Irr Offset_Default = 5[ppm]

X : parts per Million : Carbon13
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26-1H

C:\Documents and Settings\Thermo\Desktop\kobayashi\26-1H.als

DFILE 26-1H.als

N & 3 R COMNT  26-1H
~ © © ) DATIM Sat Apr 07 10:22:32 2018
OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 16384
FREQU 7992.01 Hz
SCANS 26
ACQTM 2.0500 sec
PD 4.9500 sec
- Pw1 5.80 usec
“ IRNUC 1H
® CTEMP 21.5c
[ SLVNT CDCL3
( EXREF 0.00 ppm
Hz
RGAIN 20

/ BF 0.12

"H NMR in CDCl; (400 MHz)

T~
o

—— 1.06
k‘\\\
\

PP
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26-13C

C:\Documents and Settings\Thermo\Desktop\kobayashi\26-13C.als
DFILE 26-13C.als

O [0 0] ™ [} n o 4b O mno N~ oo ST

< 0 o S, 0 R o ~ < SN GAn MO COMNT  26-13C

8 8 S 8 = N o 2 VAIYIXNY 58, 8%% %Emrml&wmsmm

| | | | | 1) U L)) L] Sarng

‘ ‘ ‘ ‘ ‘ L/ ‘ \\\‘ VA OBFRQ 100.40 MHz

I NN OBSET 125.00 KHz

\ \ \ \ \ | \ P OBFIN 10500.00 Hz
POINT 32768
FREQU 27118.64 Hz
SCANS 3636
ACQTM 1.2083 sec
PD 1.7920 sec
pw1 5.80 usec
IRNUC 1H
CTEMP 23.4 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 25

13C NMR in CDCl5 (100 MHz)

A | | \ AL

FTTT ‘\ I \w FTT ‘\ T \‘ T ‘\ Il \‘ TTT ’\ I ‘\‘\\”\‘ IR ‘\ I \‘ TTTT M\ Il \‘ 1T ‘\ Il \‘ T \\“ 1T ‘\ I V‘ 1T ‘\ Il \‘ Tl
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0
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(6S)-28-1H

C:\Documents and Settings\Thermo\Desktop\kobayashi\(6S)-28-1H.als

DFILE (65)-28-1H.als

N s 1 3 8% FNRIRRINRIZIBT=SB583838183 COMNT  (6S)-28-1H

~ o — DATIM Mon Apr 09 12:49:24 2018
OBNUC 1H
EXMOD NON
OBFRQ 399.65 MHz
OBSET 124.00 KHz
OBFIN 10500.00 Hz
POINT 16384
FREQU 7992.01 Hz
SCANS 27
ACQTM 2.0500 sec
PD 4.9500 sec
PW1 5.80 usec
IRNUC 1H
CTEMP 24.8 c
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 22

(6S)-28
"H NMR in CDCl; (400 MHz)

T 6.43

a1
=

3-09
208
-, 3.18

\ 1.12
. 1.01
. 1.10

~ 1 1.00

S
= 1.05

PP
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(6S)-28-13C

C:\Documents and Settings\Thermo\Desktop\kobayashi\(6S)-28-13C.als
DFILE (6S)-28-13C.als

3 5 & & Se3 © Ro 3 ERRBRL B8 CONNT  (65)-28-13C
2 S o 8 Kfe 8 28 2 NNFEQNY NS DATIN  MonApr 09 15:42:32 2018
| | | | P | LT L] EXNOD  BCH
‘ ‘ ‘ ‘ ‘ | ‘ AN yau \ OBFRQ 100.40 MHz
\ | VAV OBSET 125.00 KHz
| | | | | | | it OBFIN 10500.00 Hz
POINT 32768
FREQU 27118.64 Hz
SCANS 3303
ACQTM 1.2083 sec
PD 1.7920 sec
Pw1 5.80 usec
IRNUC  1H
CTEMP 24.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
MeO BF 1.20 Hz
RGAIN 25

(6S)-28
13C NMR in CDCl; (100 MHz)

(D

Mﬂﬂnwl Lt il AL Mol
‘\\ \\‘ T \‘\ TTT ‘\H \\‘ T \‘\ M \‘\ \\\H‘l\ \\‘ I

80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0

H“¢

I \\\V\W‘\\W‘\‘\V\
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0

‘ MMWWMWMWM\nMMWM IR
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S1-1H

C:\Documents and Settings\Thermo\Desktop\kobayashi\S1-1H.als

O~V MOMOMAODNDOLN O (o]

DFILE S1-1H.als

~

REBBHBREISIBRAS o S @5 & COMNT  S1-1H
T N A A A N A A N N ) TR e D DATIM Thu Nov 15 20:18:47 2018
L ‘ | OBNUC 1H
K EXMOD NON
\ N\ = 0BFRQ 300.40 MHz
OBSET 130.00 KHz
OBFIN 1150.00 Hz
POINT 32768
FREQU 6006.01 Hz
SCANS 16
ACQTM 5.4559 sec
PD 1.5440 sec
PW1 5.20 usec
IRNUC 1H
0-(R)-MTPA CTEMP 24.9 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 24

H NMR in CDCl; (300 MHz)
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POINT 32768
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RGAIN 27
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11-1H
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NON
399.65 MHz
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16384
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2.0500 sec
4.9500 sec
5.80 usec
1H
23.9 ¢
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8.73 ppm
0.12 Hz
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(4R,7R)-11
H NMR in CsDsN (400 MHz)
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11-13C
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DFILE 9-13C.ALS
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N A AA A A AA A A A A A A JH A OBNUC 13C
ceeieeeep ey LU L) | EXIoD. BaM
- VRN N ) | OBFRQ 100.40 MHz
N\ N\ N\ | | OBSET 125.00 KHz
| | ] OBFIN  10500.00 Hz
POINT 32768
FREQU 27118.64 Hz
SCANS 9889
ACQTM 1.2083 sec
PD 1.7920 sec
Pw1 5.80 usec
IRNUC 1H
CTEMP 23.3 c
SLVNT C5D5N
EXREF 150.07 ppm
BF 1.20 Hz
RGAIN 23

(4R,7R)-11
13C NMR in C5D5N (100 MHz)
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(4S,7S)-12
"H NMR in C5DsN (400 MHz) |
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12-13C

C:\Documents and Settings\Thermo\Desktop\12-13C.als
DFILE 12-13C.als
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~ — — 4= A A A OBNUC 13C
Ry CLLLL) L)) EXOD  BCH
NN 0BFRQ 100.40 MHz
/ N\ NV OBSET 125.00 KHz
| OBFIN 10500.00 Hz
POINT 32768
FREQU 27118.64 Hz
SCANS 2000
ACQTM 1.2083 sec
PD 1.7920 sec
pw1 5.80 usec
IRNUC 1H
CTEMP 22.1c
SLVNT C5D5N
EXREF 150.07 ppm
BF 1.20 Hz
RGAIN 22

(4S,75)-12
13C NMR in C5DsN (100 MHz)
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(4S,7R)-14
TH NMR in CsDsN (300 MHz)
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14-13C
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13C NMR in C5D3N
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