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General

All reactions involving air- and moisture-sensitive reagents were carried out using standard
syringe-septum cap techniques. Unless otherwise noted, all solvents and reagents were obtained
from commercial suppliers and used without further purification. Routines monitoring of
reactions were carried out Merck silica gel 60 F254 TLC plates. Column chromatography was
performed on Kanto Chemical Silica Gel 60N (spherical, neutral 60—230 pwm) with the solvents
indicated. Melting points were taken on a Yanako MP-S3 micro melting point apparatus and are
uncorrected. *H and *C NMR spectra were measured with a JASCO EZC 400S (400 MHz)
spectrometer. Chemical shifts were expressed in ppm using CHCls (7.26 ppm for *H NMR, 77.0
ppm for *C NMR) in CDCls and CH30H (3.31 ppm for 'H NMR, 49.0 ppm for '*C NMR) in
CD30D as internal standard. Infrared spectral measurements were carried out with a JASCO
FT/IR-4700 and only noteworthy absorptions were listed. HRMS spectra measured on a
Micromass LCT spectrometer. Oil bath was used in reactions that require heating and each

temperature indicates oil bath temperature.

Experimental procedure

synthetic scheme of known compound 8

=—TMS
OH I» OH Pd(PPhg), OH T™S OH
NaHCO, | Cul, Et;N = KE =
H,0 THF, 50 °C MeOH, 50 °C
OH 0°Ctort OH OH OH
resorcinol S1 64% S2 92% 8
74%
2-iodobenzene-1,3-diol (S1)
OH > OH
NaHCO3 |
H,O
OH 0 °C to rt OH
resorcinol S1
74%

To a stirred solution of resorcinol (5.00 g, 45.5 mmol) in H,O (50 mL) were added I, (17.3 g, 68.1
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mmol) and NaHCOs3 (4.20 g, 50.0 mmol) at 0 °C under Ar atmosphere, and the mixture was stirred
for 1 h at room temperature. The reaction mixture was extracted with AcOEt (twice). The
combined organic layers were washed with brine, dried over MgSO4 and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography (AcOEt, 100%) to afford
S1 (7.94 g, 74%) as a white solid.

"H NMR (400 MHz, CDCls) 8 5.28 (s, 2H) , 6.56 (d, J = 8.2 Hz, 2H), 7.11 (t, J = 8.2 Hz, 1H).

2-((trimethylsilyl)ethynyl)benzene-1,3-diol (S2)

——TMS
OH Pd(PPhg), OH ™S
| CUl, Et3N é
THF, 50 °C
OH OH
S1 64% S2

To a stirred solution of S1 (3.00 g, 12.7 mmol) in THF (90 mL) were added Cul (483 mg, 2.54
mmol), Pd(PPhs)s (1.00 g, 0.865 mmol), trimethylsilylacetylene (3.80 ml, 26.9 mmol) and Et:N
(8.80 mL, 63.1 mmol) at room temperature under Ar atmosphere, and the mixture was stirred for
12 h at 50 °C. The reaction mixture was quenched with sat. NH4ClI ag. and extracted with AcOEt
(twice). The combined organic layers were washed with brine, dried over MgSO4 and
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 7:1) to afford S2 (1.69 g, 64%) as a brown solid.

"H NMR (400 MHz, CDCls) 8 0.30 (s, 9H) , 5.58 (s, 2H), 6.51 (d, J = 8.2 Hz, 2H), 7.12 (t, ] = 8.2
Hz, 1H).

2-ethynylbenzene-1,3-diol (8)

OH TMS OH

= KF =
MeOH, 50 °C
OH OH

S2 92% 8

To a stirred solution of S2 (1.32 g, 6.40 mmol) in MeOH (140 mL) was added KF (744 mg, 12.8

mmol) at room temperature, and the mixture was stirred for 0.5 h at 50 °C. The reaction mixture
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was quenched with sat. NH.Cl ag. and extracted with AcOEt (twice). The combined organic layers
were washed with brine, dried over MgSO,4 and concentrated in vacuo. The resulting residue was
purified by silica gel column chromatography (Hexane-AcOEt, 3:1) to afford 8 (790 mg, 92%) as
a brown solid.

"H NMR (400 MHz, CDCls) 6 3.81 (s, 1H) , 5.61 (s, 2H) , 6.52 (d, J = 8.2 Hz, 2H), 7.15 (t, ] =
8.2 Hz, 1H).

2-ethynyl-1,3-phenylene diacetate (9)

OH ACzO, EtaN OAc
= DMAP =
THF, rt
OH OAc
8 91 °/o 9

To a stirred solution of 8 (578 mg, 4.31 mmol) in THF (10 mL) were added DMAP (105 mg,
0.859 mmol), Ac,O (1.60 mL, 16.9 mmol) and Et:N (1.20 mL, 8.61 mmol) at room temperature
under Ar atmosphere, and the mixture was stirred for 20 min at the same temperature. The reaction
mixture was quenched with H,O and extracted with AcOEt (twice). The combined organic layers
were washed with brine, dried over MgSO4 and concentrated in vacuo. The resulting residue was
purified by silica gel column chromatography (Hexane-AcOEt, 3:1) to afford 9 (854 mg, 91%) as
a white solid.

m.p. 105-108 °C; IR (KBr) 3282, 1770, 1607, 1456, 1025, 903, 830, 745, 664 cm™'; '"H NMR (400
MHz, CDCls) 8 2.34 (s, 6H), 3.41 (s, 1H), 7.03 (d, J = 8.2 Hz, 2H), 7.37 (t, J = 8.2 Hz, 1H); "*C
NMR (100 MHz, CDCls) & 20.8(2C), 85.6(2C), 119.9(3C), 129.7(2C), 152.9(2C), 168.5(2C);
HRMS (ESI-TOF) Calcd for Ci2H004sNa [M+Na]* 241.0471. Found 241.0475.

2-(3-(((tert-butyldimethylsilyl)oxy)methyl)but-3-en-1-yn-1-yl)-1,3-phenylene diacetate (11)

Br
OTBS
10 OTBS
OAc Pd(PPhg),
= Cul, Et;N OAc
=
THF, rt
OAc 11
9 80% OAc
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To a stirred solution of 9 (1.41 g, 6.46 mmol) in THF (30 mL) were added Cul (246 mg, 1.29
mmol), PA(PPhs)4 (523 mg, 0.453 mmol), 10 (1.90 g, 7.76 mmol) and EtsN (2.70 mL, 19.4 mmol)
at room temperature under Ar atmosphere, and the mixture was stirred for 10 min at the same
temperature. The reaction mixture was quenched with sat. NH4Cl ag. and extracted with AcOEt
(twice). The combined organic layers were washed with brine, dried over MgSO4 and
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 7:1) to afford 11 (2.03 g, 81%) as a yellow oil.

IR (neat) 2930, 2857, 1775, 1604, 1460, 1369, 1186, 1113, 1029, 838 779, cm™'; "H NMR (400
MHz, CDCls) 8 0.10 (s, 6H), 0.93 (s, 9H), 2.32 (s, 6H), 4.20 (s, 2H), 5.53 (s, 1H), 5.70 (s, 1H),
7.02 (d, J = 8.2 Hz, 2H), 7.34 (t, ] = 8.2 Hz, 1H); *C NMR (100 MHz, CDCl3) 6 -5.7 (2C), 18.1,
20.4 (20), 25.5(30), 64.3, 80.1, 96.3, 111.9, 119.5(2C), 119.9, 128.8, 130.1, 151.9(2C), 168.1
(2C); HRMS (ESI-TOF) Calcd for C,1H2s0sNaSi [M+Na]" 411.1598. Found 411.1597.

2-((2-(((tert-butyldimethylsilyl)oxy)methyl)oxiran-2-yl)ethynyl)-1,3-phenylene diacetate (12)

oTBS OTBS
mCPBA
OAc NaHCO3 OAc
= Z 0
CH,Cly, rt
OAc 1 63% OAc 12

To a stirred solution of 11 (1.67 g, 4.29 mmol) in CH>Cl, (25 mL) were added mCPBA (2.20 g,
12.7 mmol) and NaHCOs3 (2.20 g, 26.2 mmol) at room temperature under Ar atmosphere, and the
mixture was stirred for 2 h at the same temperature. The reaction mixture was quenched with sat.
NaHCO; ag. and filtrated with celite (CHCIs), and then extracted with CHCIl; (twice). The
combined organic layers were washed with brine, dried over MgSO4 and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography (Hexane-AcOEt, 5:1) to
afford 12 (1.08 g, 63%) as a yellow oil.

IR (KBr) 2930, 2857, 1777, 1608, 1461, 1370, 1117, 1030, 838, 781 cm™!; "H NMR (400 MHz,
CDCls) 8 0.08 (d, J =4.6 Hz, 6H) 0.89 (s, 9H), 2.32 (s, 6H), 2.99 (d, J = 5.9 Hz, 1H), 3.12 (d, J =
6.4 Hz, 1H), 3.93 (dd, J = 21.5, 11.9 Hz, 2H), 7.01 (d, J = 8.2 Hz, 2H),7.35 (t, J = 8.2 Hz, 1H);
BCNMR (100 MHz, CDCls) § -5.45,-5.37, 18.3, 20.8(2C), 25.8(3C), 51.3, 63.5, 74.2,95.5, 111.2,
119.8(2C), 129.6, 152.6(2C),168.4(2C); HRMS (ESI-TOF) Calcd for C»H2306NaSi [M+Na]*
427.1547. Found 427.1547.
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Asymmetric epoxidation using the corresponding allyl alcohol (removed TBS group) was

attempted, but it resulted in unsatisfactory yield and poor enantioselectivity.

OH Ti(Oi-Pr),, D-(-)-DIPT OH
OAc TBHP, 4A-MS OAc
=Z Z 0
CH,Cl,, —20 °C to rt
OAc OAc

24%, 30% ee

2-(((tert-butyldimethylsilyl)oxy)methyl)-2-(hydroxymethyl)-2 H-chromen-5-ol (14)

OTBS OH
ArSO,NHNH, OAc
OAc NaHCO3 o) KQCO3 AN
/ —
Z 0 OH
MeOH, rt MeOH, rt fe)
OAc OTBS oTBS
OAc 12 45% (2 steps) 8
13 14
iPr
Ar = \fs
Pr Pr

To a stirred solution of 12 (970 mg, 2.40 mmol) in MeOH (10 mL) were added ArSO,NHNH»
(2.15 g, 7.20 mmol) and NaHCO3 (670 mg, 7.92 mmol) at room temperature under Ar atmosphere,
and the mixture was stirred for 3 h at the same temperature. The reaction mixture was quenched
with sat. NaHCOs ag. and extracted with AcOEt (twice). The combined organic layers were
washed with brine, dried over MgSO4 and concentrated in vacuo. The resulting residue was
purified by silica gel column chromatography (Hexane-AcOEt, 5:1) to afford 13 (695 mg,
including impurities) as a yellow oil.

To a stirred solution of 13 in MeOH (10 mL) was added K>CO3 (920 mg, 6.66 mmol) at room
temperature under Ar atmosphere, and the mixture was stirred for 0.5 h at the same temperature.
The reaction mixture was quenched with H,O and extracted with AcOEt (twice). The combined
organic layers were washed with brine, dried over MgSO4 and concentrated in vacuo. The
resulting residue was purified by silica gel column chromatography (Hexane-AcOEt, 3:1) to
afford 14 (276 mg, 45% in 2 steps) as a yellow oil.
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IR (neat) 3347, 2929, 2857, 1635 1586, 1462, 1257, 1085, 838, 755, 667 cm™'; 'H NMR (400
MHz, CDCls) § 0.04 (d, J = 10.1 Hz, 6H), 0.88 (s, 9H), 2.57 (s, 1H), 3.73 (d, J = 10.5 Hz, 1H),
3.86-3.83 (m, 3H), 5.60 (d, J = 10.1 Hz, 1H), 6.31 (d, J = 7.8 Hz, 1H), 6.39 (d, ] = 8.2 Hz, 1H),
6.83 (d, J = 10.1 Hz, 1H), 6.92 (t, J = 8.0 Hz, 1H); 3C NMR (100 MHz, CDCL3) & -5.24, -5.20,
18.5, 26.1(3C), 65.5, 65.7, 80.6, 108.5, 109.1, 109.7, 120.2, 122.2, 129.6, 152.0, 153.7; HRMS
(ESI-TOF) Calcd for C17H604NaSi [M+Na]* 345.1493. Found 345.1493.

(25,3R,4R)-2-(((tert-butyldimethylsilyl)oxy)methyl)-2-(hydroxymethyl)chromane-3,4,5-triol
15)

OH OH
OH
\__OH
0:
~oTBS
OH 15 (desired)
AN cat. 0OsO4, NMO
+
o OH tBUOH/H,0, rt
OH OH
OTBS 49% (for 15) = on
14 15:15" = 2:1
\_OH
o
~OoTBS
15’

To a stirred solution of 14 (773 mg, 2.39 mmol) in /BuOH (15 mL)/H,O (5 mL) were added NMO
(843 mg, 7.19 mmol) and OsOs (4% in H20, 0.300 mL, 0.0539 mmol) at room temperature under
Ar atmosphere, and the mixture was stirred for 12 h at the same temperature. The reaction mixture
was quenched with sat. Na;S;03 ag. and extracted with CHCIs (twice). The combined organic
layers were washed with brine, dried over MgSO4 and concentrated in vacuo. The resulting
residue was purified by silica gel column chromatography (Hexane-AcOEt, 1:1) to afford 15 (420
mg, 49%) as a yellow oil and 15’ as a yellow oil.

Data for 15

IR (neat) 3365, 2929, 2857, 1590, 1470, 1390, 1255, 1033, 837, 780, 667 cm™'; "H NMR (400
MHz, CDCl3) 6 0.03 (d, J=11.4 Hz, 6H), 0.87 (s, 9H), 3.61 (d, J=10.5 Hz, 1H), 3.71 (d,J=11.0
Hz, 1H), 3.93 (d, J =12.3 Hz, 1H), 4.11 (d, J = 12.3 Hz, 1H), 4.34 (d, J = 4.6 Hz, 1H), 5.02 (d, J
= 4.6 Hz, 1H), 6.39 (d, J = 8.2 Hz, 1H), 6.50 (d, J = 7.8 Hz, 1H), 7.07 (t, J = 8.2 Hz, 1H); *C
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NMR (100 MHz, CDCls) 6 -5.69, -5.67, 18.0, 25.7(3C), 63.7, 64.6, 65.3,67.0, 79.2, 107.9, 108.2,
109.4, 130.1, 152.6, 158.1; HRMS (ESI-TOF) Calcd for Ci7H2306NaSi [M+Na]" 379.1547.
Found 379.1544.

Data for 15°

IR (neat) 3347, 2930, 2857, 1591, 1469, 1391, 1255, 1031, 836, 779, 667 cm™'; 'TH NMR (400
MHz, CDCIs) 6 -0.04 (s, 3H), 0.09 (s, 3H), 0.83 (s, 9H), 1.80 (d, J = 26.5 Hz, 1H), 2.40 (d, J =
23.3 Hz, 1H), 3.49-3.45 (m, 1H), 3.65 (d, J=11.9 Hz, 1H), 3.77 (d, J=11.9 Hz, 1H), 4.01 (s, 2H),
4.26 (s, 2H), 4.96 (s, 1H), 6.38 (d, J = 8.2 Hz, 1H), 6.48 (dd, ] = 8.2, 1.8 Hz, 1H), 7.06 (td, J =
8.1, 2.6 Hz, 1H); *C NMR (100 MHz, CDCls) § -6.21, -6.16, 17.8 25.3(3C), 63.0, 64.0, 64.1,
66.5, 78.7, 108.0, 108.3, 108.6, 129.8, 152.7, 157.0; HRMS (ESI-TOF) Calcd for C,7H230sNaSi
[M+Na]" 379.1547. Found 379.1547.

Hydroxyl group-directed epoxidation with compound 14 was also conducted, but low yield. In

addition, exposure of the corresponding epoxide to some Lewis acids failed to construct the

desired bridged structure.

OH OH

mCPBA o)
A NaH003
OTBS 31% ~OTBS
H.
Lewis acid @\/\/f/ OH
(0]
CH,CI A
2Ll 0" O\H 5 ., ~OTBS
~OoTBS
entry Lewis acid temp. result
1 BF5-OEt, -78 °C decomposition
2 TiCly -78°C decomposition
3 AICl5 -78°Ctort no reaction
4 BCl3 -78°Ctort no reaction
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(2S,5R,10R)-2-(((tert-butyldimethylsilyl)oxy)methyl)-2,3-dihydro-5H-2,5-
methanobenzo[e][1,4]dioxepine-6,10-diol (16)

H OH
oH 0 OH OH
Amberlyst® 15 OH
A H @)
o CH,Cly, rt =, OTBS
~oTBS
54% 16

15 (desired)

To a stirred solution of 15 (24.1 mg, 0.0670 mmol) in CH,Cl, (2 mL) was added Amberlyst 15
(6.5 mg) at room temperature under Ar atmosphere, and the mixture was stirred for 19 h at the
same temperature. The insoluble material was removed by filtration, and the filtrate was
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 2:1) to afford 16 (12.2 mg, 54%) as a white solid.

m.p. 155-160 °C; IR (KBr) 3400, 2928, 2858, 1472, 1248, 1214, 1100 1033, 838, 780, 669 cm™';
'H NMR (400 MHz, CDCl3) 8 0.14 (s, 6H), 0.92 (s, 9H), 3.22 (d, J = 4.6 Hz, 1H), 4.06 (d, ] =
11.4 Hz, 1H), 4.23-4.13 (m, 3H), 4.49 (d, J =4.1 Hz, 1H), 5.19 (s, 1H), 5.43 (s, 1H), 6.34 (q,J =
8.4 Hz, 2H), 7.01 (t, J = 8.0 Hz, 1H); 3*C NMR (100 MHz, CDCI5) 6 -5.43, -5.37, 18.3, 25.8(3C),
62.8,73.6, 74.1(2C), 87.1, 108.0, 108.2, 111.4, 130.5, 152.9, 154.0; HRMS (ESI-TOF) Calcd for
Ci7H260sNaSi [M+Na]* 361.1442 Found 361.1441.

The structure of compound 16 was determined by X-ray crystallographic analysis
(CCDC2298603, see page 34)

(((2R,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[e][ 1,4]dioxepin-2(3H)-
yl)methyl)(zert-butyl)dimethylsilane (S3)

OH

OH MOMCI, iPr,NEt

., OTBS  CICH,CH,CI, 50 °C

16 95%

To a stirred solution of 16 (29.5 mg, 0.0870 mmol) in CICH.CH,CI (3 mL) were added MOMCI
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(0.200 mL, 2.63 mmol) and iPr.NEt (0.400 mL, 2.35 mmol) at 50 °C under Ar atmosphere, and
the mixture was stirred for 12 h at the same temperature. The reaction mixture was quenched with
H>0 and extracted with CHCl; (twice). The combined organic layers were washed with brine,
dried over MgSO4 and concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography (Hexane-AcOEt, 3:1) to afford 14 (35.2 mg, 95%) as a yellow oil.

IR (neat) 2952, 2856, 1607, 1461, 1258, 1217, 1105, 1043, 838, 778, 675 cm™'; "TH-NMR (400
MHz, CDCls) 6 0.12 (d, J = 3.4 Hz, 6H), 0.90 (s, 9H), 3.47 (d, J = 15.6 Hz, 6H), 4.00-3.95 (m,
2H), 4.11 (q, J = 10.8 Hz, 2H), 4.48 (s, 1H), 4.85 (s, 2H), 5.18 (dd, J=10.5, 6.9 Hz, 2H), 5.33 (s,
1H), 6.46 (d, J = 8.2 Hz, 1H), 6.62 (d, J = 7.8 Hz, 1H), 7.09 (t, J = 8.2 Hz, 1H); '*C NMR (100
MHz, CDCIls) & -5.58 -5.34, 18.0, 25.5(3C), 55.4, 56.0, 61.5, 71.6, 74.2, 76.0, 88.5, 94.6, 94.9,
106.2, 109.1, 113.6, 130.1, 153.7, 153.9; HRMS (ESI-TOF) Calcd for C,H3407NaSi [M+Na]"
449.1966. Found 449.1969.

((2R,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[e][ 1,4]dioxepin-2(3 H)-
yl)methanol (19)

OMOM OMOM
OMOM TBAF OMOM
o) o)
THF, rt
=, T8S =, OH
S3 98% 19

To a stirred solution of S3 (59.0 mg, 0.138 mmol) in THF (3 mL) was added TBAF (1.00 M in
THF, 0.270 mL, 0.270 mmol) at room temperature under Ar atmosphere, and the mixture was
stirred for 1 h at the same temperature. The reaction mixture was quenched with sat. NH4Cl ag.
and extracted with AcOEt (twice). The combined organic layers were washed with brine, dried
over MgSO;4 and concentrated in vacuo. The resulting residue was purified by silica gel column
chromatography (Hexane-AcOEt, 1:1) to afford 14 (42.0 mg, 98%) as a yellow oil.

IR (neat) 3453, 2949, 2827 1607, 1478, 1269, 1216, 1043, 854, 779, 673 cm™'; '"H-NMR (400
MHz, CDCls) 6 2.43 (dd, J = 8.2, 5.5 Hz, 1H), 3.48 (d, J = 9.6 Hz, 6H), 4.07-3.93 (m, 3H), 4.16
(d, J=10.5 Hz, 1H), 4.51 (s, 1H), 4.86 (dd, ] =22.0, 6.4 Hz, 2H), 5.18 (s, 2H), 5.38 (s, 1H), 6.49
(d,J=8.2 Hz, 1H), 6.66 (d,J=8.2 Hz, 1H), 7.11 (t, J = 8.2 Hz, 1H); >*C NMR (100 MHz, CDCl;)
855.8, 56.3, 61.0, 71.8, 74.1, 77.1, 88.4, 94.9, 95.5, 107.1, 109.5, 113.8, 130.6, 153.7, 154.1;
HRMS (ESI-TOF) CisH2007Na [M+Na]*335.1101. Found 335.1102.
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(2R,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[e][1,4]dioxepine-2(3H)-
carbaldehyde (20)

OMOM OMOM OMOM
OMOM DMP OMOM
OomMOM <
0
.., OH CH,Cly, reflux °_. 5 uﬁ/OH
o O~ “CHO g
19 88% 20 00’

inseparable mixture

To a stirred solution of 19 (16.0 mg, 0.0512 mmol) in CH>Cl, (1 mL) was added Dess-Martin
Periodinane (DMP) (10% in CH»Cl,, 0.600 ml, 0.0600 mmol) at 40 °C (reflux) under Ar
atmosphere, and the mixture was stirred for 1 h at the same temperature. The reaction mixture
was quenched with sat. Na;S;05 ag./sat. NaHCOs ag. (2:3) and extracted with CHCI; (twice). The
combined organic layers were washed with brine, dried over MgSO4 and concentrated in vacuo.
The resulting residue was purified by silica gel column chromatography (Hexane-AcOEt, 1:1) to
afford an inseparable mixture of 20 and hydrated product 20’ (13.6 mg, 88%) as a yellow oil.

IR (neat) 3433, 2951, 1737, 1592, 1479, 1257, 1217, 1039, 853, 776 cm™'; "H NMR (400 MHz,
CDCls) 6 3.50-3.41 (m, 6H), 4.31-3.97 (m, 2H), 4.92-4.45 (m, 3H), 5.48-5.17 (m, 3H), 6.72-6.43
(m, 2H), 7.18-7.08 (m, 1H), 9.92 (s, 0.3H); *C NMR (100 MHz, CDCl3) § 55.9, 56.0, 56.3, 72.4,
73.2, 78.6, 88.3, 89.8, 94.9, 95.4, 106.9, 107.7, 109.6, 113.1, 130.6, 131.0, 152.5, 154.1, 154.2,
194.7; HRMS (ESI-TOF) CisHisO7Na [M+Na]* 333.0945. Found 333.0947.

(15,28)-1-((2S,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[ e][ 1,4]dioxepin-
2(3H)-yl)-2-methylbut-3-en-1-ol (21)
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OMOM
o)
0" "CHO \/\/BF OMOM
20 CrCl, OMOM
+ O .t
OMOM THF, 40 °C o
OMOM 70% (21+21) OH
o) 21:21’=7:5 21 (desired)
., _OH , _
0 ( inseparable mixture
OH
20°

inseparable mixture

To a stirred solution of CrCl, (70.0 mg, 0.570 mmol) in THF (1 mL) were added the inseparable
mixture of 20 and hydrated product 20’ (14.4 mg, 0.0464 mmol) and crotylbromide (30.0 uL,
0.230 mmol) at 0 °C under Ar atmosphere, and the mixture was stirred at room temperature and
then 40 °C for 16 h. The reaction mixture was quenched with H2O and extracted with AcOEt
(twice). The combined organic layers were washed with brine, dried over MgSO4 and
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 3:1) to afford an inseparable mixture of 21 and 21’ (11.8 mg, 70%) as a yellow
oil.

IR (neat) 3492, 2916, 1731, 1607, 1593, 1479, 1404, 1257, 1216, 1051, 756, 666 cm™'; 'H NMR
(400 MHz, CDCl3) 6 1.15 (d, J = 6.9 Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 2.58-2.49 (m, 2H), 2.89-
2.80 (m, 2H) 3.49 (d, J = 4.6 Hz, 12H), 3.92 (q, ] = 4.7 Hz, 1H), 4.09 (d, J = 10.1 Hz, 1H), 4.20
(t,J=10.1 Hz, 3H), 4.31 (d, J = 10.5 Hz, 1H), 4.45 (s, 1H), 4.55 (s, 1H), 4.78 (d, ] = 6.9 Hz, 1H),
4.87 (s,2H),4.94 (d, ] = 6.9 Hz, 1H), 5.18-5.06 (m, 8H), 5.36 (d, J =22.9 Hz, 2H), 6.10-5.94 (m,
2H), 6.48 (d, J = 7.8 Hz, 2H), 6.65 (q, J = 4.1 Hz, 2H), 7.11 (q, J = 7.3 Hz, 2H); *C NMR (100
MHz, CDCls) 6 17.7, 18.1, 39.4, 40.1, 55.9(2C), 56.2(2C) 56.3(2C), 70.4, 71.4, 72.6, 74.4, 74.7,
75.1, 78.0, 80.4, 88.0, 89.9, 94.9, 95.7, 107.0(2C), 109.5, 109.6, 113.7(2C), 115.8, 116.1, 130.5,
130.6, 139.3, 139.7, 153.4, 153.6, 154.1, 154.2; HRMS (ESI-TOF) Calcd for Ci9H2s0O7Na
[M+Na]* 389.1571. Found 389.1568.

The relative stereochemistry of 21 (desired, major) and 21’ (undesired, minor) was determined by

NOESY experiment of the corresponding acetonides S5 and S5°. (see page 41)
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OMOM
OMOM
0

o =

OH
21 (desired, major)

21’ (undesired, minor)

inseparable mixture

6 M HCI

MeOH, 50 °C

H
0 MeO OMe

OH CSA

0 CH,Cly, rt

MeO OMe
CSA

CH20|2, rt

separable
NOESY

The relative stereochemistry between the secondary alcohol and methyl group in 21 and 21° was

determined by NOESY experiment of phomopsol B (2) and its diastereomer 2°. (see page 43)

OMOM
OMOM
o] H
0
o)
23 o

23’

inseparable mixture

OH
OH cis configuration
0 H Ve
6}
o}
phomopsol B (2) o
6 M HClI agq.
MeOH, 50 °C

. fi .
Separated by cis configuration

column chromatography

diastereomer 2’

separable

7

NOESY

(18,25)-1-((2S,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[ e][ 1,4]dioxepin-
2(3H)-yl)-2-methylbutane-1,4-diol (22)
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OMOM OMOM

OMOM OMOM
(o) 0]
o N NF N OH
OH OH
21 (desired) BH3*SMe, 22 (desired)
then

25 M NaOH, H202
THF, rt

80%

inseparable mixture

To a stirred solution of an inseparable mixture of 21 and 21° (16.3 mg, 0.0445 mmol) in CH,Cl,
(3 mL) was added BH3;*SMe; (0.500 mL, 0.380 mmol) at 0 °C under Ar atmosphere, and the
mixture was stirred for 1 h at room temperature. To the mixture were added NaOH (2.5 M in H>0,
3.50 mL) and H>O> (30% in H,0, 7.00 mL) at 0 °C, and the mixture was stirred for 1 h at the same
temperature. The reaction mixture was quenched with sat. Na>S,0s ag. and extracted with CHCl3
(twice). The combined organic layers were washed with brine, dried over MgSO4 and
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 1:1) to afford an inseparable mixture of 22 and 22’ (13.7 mg, 80%) as a yellow
oil.

IR (neat) 3433, 3016, 2933, 1607, 1463, 1407, 1216, 1051, 763, 666 cm™'; "H NMR (400 MHz,
CDCl3) 6 1.05 (d, J=6.9 Hz, 3H), 1.14 (d, J = 7.3 Hz, 3H), 1.84-1.70 (m, 2H), 2.02-1.97 (m, 2H),
2.41-2.24 (m, 6H), 3.48 (t,J = 3.9 Hz, 12H), 3.85-3.64 (m, 4H), 3.91 (d, J = 5.0 Hz, 1H), 4.04 (d,
J=10.5 Hz, 1H), 4.13 (d, J = 4.1 Hz, 1H), 4.24 (dd, J = 25.6, 10.5 Hz, 2H), 4.43-4.39 (m, 2H),
4.56 (s, 1H), 4.78 (d, ] = 6.9 Hz, 1H), 4.88 (d, ] = 1.8 Hz, 2H), 4.93 (d, ] = 6.9 Hz, 1H), 5.18 (d,
J=3.2 Hz, 4H), 5.31 (s, 1H), 5.42 (s, 1H), 6.47 (q, J = 3.8 Hz, 2H), 6.66 (t, ] = 7.5 Hz, 2H), 7.10
(td, J= 8.2, 5.0 Hz, 2H); *C NMR (100 MHz, CDCls) § 13.8, 17.3, 17.5, 22.3, 31.3, 32.1, 32.8,
33.7, 35.2, 55.6, 55.9, 60.2, 70.4, 70.9, 73.0, 74.1, 74.9, 75.4, 78.1, 79.6, 88.6(2C), 90.8, 94.6,
95.6, 106.8(2C), 109.1, 109.2, 113.2, 130.2, 130.3, 152.9, 153.2, 153.8, 153.9; HRMS (ESI-TOF)
Calcd for Ci9H230sNa [M+Na]* 407.1676. Found 407.1674.

(45,55)-5-((2S,5R,10R)-6,10-bis(methoxymethoxy)-5H-2,5-methanobenzo[ e][ 1,4]dioxepin-
2(3H)-yl)-4-methyldihydrofuran-2(3H)-one (23)
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OMOM

e OMOM
OMOM o) Me
H
R 0]
0] Y OH o
OH 5
: TEMPO .
22 (desired) PhI(OAC), 23 (desired)
+ +
CH20|2, I’t OMOM
72%
22’ 23
inseparable mixture inseparable mixture

To a stirred solution of an inseparable mixture of 22 and 22’ (4.80 mg, 0.0124 mmol) in CH,Cl,
(0.5 mL) were added TEMPO (0.400 mg, 0.00256 mmol) and PhI(OAc), (10.0 mg, 0.0299 mmol)
at room temperature under Ar atmosphere, and the mixture was stirred for 13 h at the same
temperature. The reaction mixture was quenched with sat. NaHCO3 ag. and extracted with AcOEt
(twice). The combined organic layers were washed with brine, dried over MgSO4 and
concentrated in vacuo. The resulting residue was purified by silica gel column chromatography
(Hexane-AcOEt, 1:1) to afford an inseparable mixture of 23 and 23’ (3.40 mg, 72%) as a yellow
oil.

IR (neat) 2955, 1781, 1593, 1462, 1258, 1219, 1154, 1115, 1052, 774 cm™'; '"H NMR (400 MHz,
CDCl) 6 1.22 (d, J = 6.9 Hz, 3H), 1.26 (d, ] = 7.3 Hz, 3H), 2.23-2.15 (m, 2H), 2.68 (dd, J = 6.6,
4.3 Hz, 1H), 3.05-2.98 (m, 2H), 2.68 (dd, J = 6.6, 4.3 Hz, 1H), 3.48 (d, J = 9.6 Hz, 12H), 4.05 (d,
J=10.1 Hz, 1H), 4.16 (d, J =10.1 Hz, 1H), 4.25-4.34 (2H), 4.37-4.46 (1H), 4.54 (s, 1H), 4.64 (d,
J =3.7 Hz, 1H), 4.77-4.73 (m, 2H), 4.87 (q, J = 7.3 Hz, 2H), 4.93 (d, J = 6.9 Hz, 1H), 5.18 (s,
4H), 5.40 (s, 1H), 5.50 (s, 1H), 6.43 (t, J = 8.9 Hz, 2H), 6.67 (q, ] = 4.1 Hz, 2H), 7.11 (dd, J =
14.0, 8.0 Hz, 2H); '*C NMR (100 MHz, CDCls) $ 20.2, 20.4, 30.3, 31.0, 36.8, 37.1, 56.1, 56.3,
56.4,71.1, 71.8, 73.8(2C), 76.0(2C), 83.5(2C), 86.0(2C), 87.7, 88.0, 94.95, 94.99, 95.4, 107.36,
107.39, 109.7(2C), 113.3, 113.4, 130.8, 130.9, 153.1, 153.2, 154.2, 154.3, 176.7, 177.0; HRMS
(ESI-TOF) Calcd for Ci9H240sNa [M+Na]" 403.1363. Found 403.1361.

(45,55)-5-((2R,5R,10R)-6,10-dihydroxy-5H-2,5-methanobenzo[ ][ 1,4]dioxepin-2(3 H)-yl)-4-
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methyldihydrofuran-2(3 H)-one (2: phomopsol B)

OMOM
OMOM
o) H Me
@]
0 OH
i OH
23 (desired) O
( ) 6 M HCl aq. /6) y Me
+ o
OMOM MeOH, 50 °C 5
62% phomopsol B O
(2: racemic)
separated
by column

23 o

inseparable mixture

To a stirred solution of an inseparable mixture of 23 and 23’ (4.00 mg, 0.0105 mmol) in MeOH
(1 mL) was added 6 M HCI (0.05 mL) at room temperature under Ar atmosphere, and the mixture
was stirred for 24 h at 50 °C. The reaction mixture was quenched with sat. NaHCO;3; ag. and
extracted with AcOEt (twice). The combined organic layers were washed with brine, dried over
MgSO4 and concentrated in vacuo. The resulting residue was purified by silica gel column
chromatography (Hexane-AcOEt, 2:3) to afford 2 (1.9 mg, 62%) as a colorless oil.

IR (neat) 3374, 2927, 1769, 1600, 1467, 1297, 1216, 1182, 1095, 1034, 897, 667 cm™'; 'H NMR
(400 MHz, CDs0D) 6 1.28 (d, J = 6.4 Hz, 3H), 2.28-2.16 (m, 1H), 2.98-2.92 (m, 2H), 4.15 (d,J
=10.5 Hz, 1H), 4.27 (d, J = 10.5 Hz, 1H), 4.42 (s, 1H), 4.76 (d, J = 3.7 Hz, 1H), 5.17 (s, 1H),
6.27 (d, J = 8.2 Hz, 1H), 6.35 (d, ] = 7.8 Hz, 1H), 6.98 (t, J = 8.2 Hz, 1H); *C NMR (100 MHz,
CDs0D) 6 19.9, 32.0, 37.6, 73.7, 75.9, 76.4, 88.3, 89.2, 107.7, 109.0, 112.8, 131.4, 154.8, 155.7,
179.4; HRMS (ESI-TOF) Calcd for CisHis0sNa [M+Na]" 315.0839. Found 315.0824.
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upper: synthetic, bottom: literature for *C NMR
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X-ray crystallographic analysis of compound 16 (CCDC2298603)

NA-1-66-2

Single crystals of C 1 Ha0451 [NA-1.66.2] were grown from vapour diffasson of pentane 1n chloroform solvent at room temperature
A suitable crystal was selected and was mounted on 2 MiTeGEN MicroMounts in perfluoropolycther oil on 2 Bruker APEXII
CCD diffractometer. The crystal was kept at 90 K during data collection. Using Olex2 [1], the structure was solved with the XT [2]
structure solution program using Intrinsic Phasing and refined with the XL [3] refinement package using Least Squares minimisation,

Table 1

Experimental details

Crystal data

Chemical formula Ci7H260581

My 33847 _

Crystal system, space Trichinic, P |

mTOUp

Temperature (K) a0

a b, c(A) 7.9252 (8), Y.8181 (9), 126943 (12)

a, .y 98475 (1), 107944 (1), 106441 (1)

viAd 872.76 (14)

z 2

Radsation type Mo Ka

u(mm "y 0.16

Crystal sizo {mm) 0.29 < 0.24 x 0.22

Data callection

Diffractometer Bruker SMART APEX 11 CCD urea detector

Absorption correction  Numerical
SADABS201672 (Bruker,2016/2) was used for absorption correction. wR2(int) was 0.0712 before and 0.0245
after correction. The Ratzo of mimimum to maximum transmission is 0.9425, The A2 correction factor is Not
present.

Tewr, Tows 0.927,0.995

No. of measured, 106735, 4301, 39463

independent and

observed 1/ > 2at )]

reflections

Ra 0.024

sinfhmax (A 0686

Refinement

RIFE = 2a0F)], wiR(F%), $.0.037, 0.100, 1.04

No. of reflectzons 4301

No. of parameters 215

Na. of restraints 191

H-atom treatment
2 -3
pmax, pmin (e A )

H-atom parameters constrained
0.84, -0.22

Crystal structure determunation of [NA-1.66.2]

Crystal Datafor CyHyO:Si (M=33847 gmol): wiclinic, space group Pl (na. 2)a= T92548)A b~
9RIBNOIA o= 126943(12) A, o= 98.4730(10)° F= 107.9440{10)°, y= 106.4410(10)°, V= RIZT6(14) A, Z= 2, T~ 9K
p(MoKa) = 0.157 mm'', Doale = 1 288 glem®, 10733 reflections measured (3.49° <28 < 58,3567, 4301 umigue (Ree = 0.0236, Ruigas =
0.0273) which were used in all calculatioes, The final Ry was 0.0369 (1 > 2e(1}) and wR: was 0.099% {all Gata).
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NA-1-66-2
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Fig. 1 ORTEP drawing of NA-1-66-2 with thermal ellipsoids at $0% probabality level.
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supporting information

supporting information

NA-1-66-2

Computing details

Cell refinement: SAINT V8 408 (2016); data reduction: SAINT VR A0B (2016), program(s) used to solve structure.
SHELXT 2018/2 {Sheldrick, 2018); programis) used to refine structure: XL {Sheldrick, 2008), molecular graphics: Olex2
1.5 (Dolomanoy ef al., 2009); software used to prepare matersal for publication: Olex2 1.5 (Dolomanov e al, 2009).

Crystal data

CoH»0S1

My~ 33847
Trclinic, P |
a=79252¢8) A
h=GRIBL(NHA
c= 126043 (I2)A
a=98475 (17
S= 107944 (17
y= 106441 (1)°

¥=872.76 (1) A°
Data collection

Bruker SMART APEX 11 CCD arca
detector diffractometer

Radiation source: rotating-anode X-ray tube, Braker
TXS fine-focus Turbo X-ray Scerce

Bruker Helios multilayered confocal marrar
manoechromator

Detector resolution: 8313 pixels mem”

@ and @ scans

Refinement

Refinement on 7~
Least-squares matrix: full

RIF™ > 2a(F°)] = 0.037

WRFT) = 0.100

S=1.04

430! reflections

215 parameters

191 restraints

Primary atom site Jocation: dual

Z=2

FLO00) = 364

Dy= 1 288 Mgm

Mo Ka radiation, 2= 071073 A

Cell parameters from 6161 reflections
0=22-29.0*

u=0.16mm '

T=-90K

Block, colourless

026 %024 x 0.22 mm

Absorption correction: numerical
SADABS20162 (Bruker,2016/2) was used for
ahsorption correction. wR2(mt) was 0.0712 before
and 0.0345 after cocrection. The Ratio of miminwm to
maximum transmission is (.9425. The 42 correction
factor is Not present.

Tevin ™ 0957, Toaras =~ 0994

10735 measured reflections

430! independent reflections

1963 reflections with > 2a1/)

Ramt = 0024

Oupax ™ 29.2° Oprigy = 1L5°

b= 1010

k=~I3—I3

I= <1617

Hydrogen site location: inferred frum neighbouring
sites
H.atom parameters constra:
w= L] (F?f“ ©O514PL
0.4171P) where P = (Fy" + 2F.°V3
(Mo <0001
oy =084 ¢ A

poia=-02eA>

sup-1
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supporting information

Special details

Geomerry. All e.5.d's (except the e.s.d. o the dibedral angle between two Ls. planes) are estimated using the full covariance matrix.
The cell e.s.4d.'s are taken into account indivadually in the estimation of e.5.d.'s in distances, angles and torsion angles; correlstions
besween e.5.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (sotropic) treatment of

cell e.5.d.s is used for estimating e.s.4.'s involving Ls. planes.

Fractional atomic coordinates and isolropic or equivalent isotropic displacement parametery (4 ")

X by 2 Lo/ Ulsg

Cl 041958 (16) 032816112y 0.65413 (10) 0.0114(2)
2 0.69958 (16) 031042 113) 078648 (10) 0.0130(2)
[ax] 0.82504 (18) 0.34150 (14) 0.89825 (11) 0.0166 (2}
n 0800448 0397868 0,959736 0.020*
(o] 0.97404 (18) 0.28846 (14) 0.91844 (11) 0.0181(2)
4 1.061917 03101 0.994439 0.022+
Cs 099654 (1T 020413 (14) 0.82920 (11) 0.0168 (2)
Hs 1.099961 0.169732 0.844064 0.020*

6 086620 (16) 0.17039 (13) 071771 (10) 0.0134(2)
7 0.71769 (16) 0.22575 (12} 0.69440 (10) 0.0118(2)
s 0.57460 (16) 0.20017 112} 0,57626 (10) 0.0114(2)
Hs 0.622469 0.172965 0.514915 0.014*
(8 0.52323(16) 033838 (12) Q.57007 (10) 0.0012(2)
"9 0.637304 0.429570 0.596546 0.013*
Clo 030123 (1T 0.16412 (13) Q61878 (11) 0.0150(2)
HI10A 0.294951 0.128626 0,6869599 0.018*
Hi0B 0.170826 0145882 0.566256 0.018*
Cil 0.30010¢16) 042437 (12} 065398 (10) 0.0131 (2}
HIIA 0.198369 0.396461 0577600 0.016*
HIB 0239066 0.408645 0.711063 0.016*
Ci2 047972 (19 0.63829 (16) 0.92282 (11) 0.0213(3)
HI2A 0.594950 0612737 0937752 0.032*
HI12B 0373019 0.550053 (0.912880 0.032*
Hic 0497164 0.7E5557 0987659 0.032+
cnl 0.6338 (2) 086420 (15) O.80210113) 0.0250 (3)
HI3A 0.659060 0.944041 0867357 0.038%
HI3B 0.603761 0.897107 0.731591 0.038*
HI3C 0.746001 0.8315989 0813555 0.038*
Cl4 0.20446 (17) 0.74743 (13) 075585 (10} 0.0138(2)
C15 0.1543 (2) 0.78285 (16) 0.63796 (12) 0.0220 (3)
HI5A 0.039251 0808017 0.621188 0.021+
HISB 0.13269]1 0.69707% 0578616 0.033*
H15C 0.258919 0.865946 0639248 0.032*
Clé 0.2347(2) 0.88192 (13) 084832 (12) 0.0232 (3)
HI6A 0338859 0.565790 0.850095 0.035%
HieB 0.265782 0859808 0.921285 0.015*
H16C 0118658 0.90566% (L830390 0.035*
Cci1? 0.03720¢18) 0.61863 (15) 0.75205 (12) 0.0207 (3)
HITA ~0.075101 0.647132 0.737908 0.031*
H17B 0068436 0.592504 0.825453 0.031*
Hic 0.011491 0534116 0.650347 0.021+

ol 0.55758(12) 036904 (9) 076998 (T) 0.01473 (I8)
o2 0.89299(12) 0.08436 (10) 0.63401 (R) O.0186 (2)

sup-2
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supporting information

H2 0.7TEE] 34 0.035962 0.581173 0.02E*
L Q39157 (12 0325410 (10 DA6122 (T O.0I4Ed (1E)
HIA 0449871 0.3545T0 0419017 0.02x*
O O.A%606 12y 005016 (9] 056154 (71 000302 {171
05 DAL26T (12p 0.57573 (9] OAEDTO (T OG0T
Sl 043041 14) 070403 [5) G.TR02T (%) 0000 146 (%)
Atomic displacement paramelers (4 :__J

L L B L Lhs [#:]
Cl 0.IFLES (5] 0.0105 (5) 026 [5) 00052 (4] DLDST (4 R ]
C2 .35 (5] D012 (5) 01T {5y 02 () 00075 (A EE TSGR E ]
C3 0. 54 () D.O1TH (&) 01d6 (5) 01475 (5] D065 (d) CLOHDD ()
[ ] 0.BLET (6] 00193 (&) BO162 (5} 0. 0050 (5) D005 (dp OLDOSE (5)
C5 0.4 (5] D.0173 (&) 0221 (&) 0.HE] (5] D006 () DO0TE 155
C OLLED (5] 00107 (5) 0191 {5y 0. 003E (4] DTS () RIS RRE Y]
CT 0.0 15 (5) 0.0102 {5) O14E [5) 0003 (4] 00058 (4 000D 1)
CE LD (5] D01k (5} 0145 {5y 00027 ) DLD6Z (4 OO0 43
L] O.BL17 (5) 0.0106 (5) 0124 {5y 0. 0044 () 00051 (dp 00037 14)
Cld 0.7 (6] 0.0107 (5) 2210 (6) 0.1 () 00132 (5 KR ]
CIl 00122 (5) 0.0103 {5} BO1TE (5) 0.0056 () 00075 {4} CLO0ZE (43
CIz 0.02X7 (6] 000G (T) 01 5% (&) 00150 (6] 00071 (5 OLO0EL |5}
CI3 00204 (6} D.OI6T (&) [OE36 (B) ~0OID (5] 00143 (&) =[O (53
Cl4 0.IHLEE (5] 00128 (5) 0165 [5) 00079 (4} D007 () OO0E]D 4)
CI5 0.0272 (7} D251 (T BO21E (6) OGS (6] 0.0 (5 GO IS 5)
CLs 002464 (7} D.0EDE (&) OZ5E [T) 035 (5] D017 (5 R RR Y]
CI7? LR r ] D.0EDE (&) (O30 {T) 0. 05R (5] .00 8 (5 000w 153
0l O.BLTE (d) D.0177 (4 0125 (4 LR | D.0D58 (3 [EE T |
a2 OLILZ6 () D.0EDL (5 BO215 (5) 0.00E] (4} 00052 (3 ~0HILE [4)
LEL] 0. LED () D.01ES (4 0133 (4) 00072 (3) 00056 (3 0OoTl )
o4 00125 (d) .02 () O18% (43 0,003 (3) .00RS (3D CUDLE (3)
s OIS (4] D.0100 {4y OT6T [4) 000462 (3] O.DEE (3 R
5il 0.0 136 (16 001067 {16) (OT308 (16 0.00427 (1) D.D538 (12) 000245 (12
Geometric parameters {4,
Cl—9 15325 (16} C11—05 1 AZB6 (14}
CLl—Clh 15349 (16} Cl2—HI2A 09800
CLl—Cl11 L5164 (15) Cl2—HIZB 09800
Cl—01 LASLE (14} Cl2—HI2C 09800
C1—C3 IIBTE (1T ClI—8il 1EG03 (13)
C1—C7 L ABLE (16} C13—HI3A [ERETI]
C21—01 LETEA (14} C13—HI3B 09800
CI1—H3 09500 C13—HI13C 09800
C3—C4 | 300E (18 C13—5il 1_B568 (1d]
Cad—H4 09500 Cl4—C15 15443 (1T
Cd—C5 | 300E (18 Clé—Cl6 15413 (17
C5—H3 09500 Cl4—CI17 L5350(1T)
C5—Ch L3054 1Ty Cl4—35il 1E936 (12)
Co—LC7 L ARLE (16} C15—HI15A [ERETI]
Ce—02 L3659 (14} Cl5—HI15B 09800
CT—CR 15092 (16} C15—HI15C 09800
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Ci—HE
Ci—C9
CE—0
Ce—HY
Ce—03
Clo—HIDA
Clo0—HIB
Clo—0d
ClI—HI1A
Cl1—HIIB

Co—C1—CI0
Cl1—C1—C9
Cl1—C1—C10
ol—Cl—Ce
Ol —Cl—Cl1n
O1—C1—Cl11
=27
O1—{2—C35
o1 —{2—C7
C1—C3—H5
C1—C—04
Ca4—C5—H3
C3—C4—H4
C3—Ca4—C5
Ci—C4—H4
Cd—C5—HS
Cd—C5—{h
Ch—C5—HS
C5—C6—LT
O2—{6—C5
O —{6—C7
C1—C1—L6
C1—C7—{E
Ce—C7—(E
CT—CE—HE
CT—CR—9
Co—CR—HE
57
d—(CE—HE
89
Cl—C9—He
CE—C0—C1
CE—C9—HY
o1
o—{%—CR
O —C%—HY
Cl—Cl—HI0A
Cl—Cli—HI0R
HI1MA—C1—H10B
M —Cl0—Cl1
d—Cl0—HI0A

10D
15306 [16)
L ASEE (13}
[
LAL3T (13}
D9800
09500
LAS40 (13}
09500
09500

10212 (9
L1644 (10
112.46 (10
10806 (9
110.39 (9
106.32 (9
12L& (11}
L1670 (10
12144 (10}
120.7
L18.66 (11}
120.7

184
12150 {12}
184
120.2
118.56 (11}
120.2
120,55 (11}
116.95 (10}
12249 (11}
118.22 (11}
117.39 (10}
124.38 (10}
1118
108.32 (9
1118
108.77 (9
1118
10251 (9
126
5777 {9
126
108.04 (9
112,36 (9
126
10,5
10,5
108.7
106,13 (9
10,5

Cle—HI16A
Cle—HI6B
Cleé—HI6C
CLT—HITA
Cl7T—HITB
Cl7T—HITC
O2—H:
O3—HYA
05—35il

HI12A—CI12—H11B
HI2A—C12—H12C
HI2B—CI2—HI12C
Sil—CI2—HIZA
Sil—CI12—HIZB
Sil—CI12—HI12C
HIZA—C13—H13B
HIZA—CI13—H13C
HIZB—CI—HI13C
Sil—CI13—HI3A
Sil—CI3—HIB
Sil—CI3—HI3C
C15—C1d—5il
Cl6—Cld—C15
Cl6—C1d—5il
C17—Cld—C15
C17—Cld—C16
C17—C1d—5il
Cl4—CI5—HI5A
Cl4—C5—HI5B
Cl4—CI5—HI5C
H15A—C15—H15B
H15A—C15—H153C
H15B—CI5—HI15C
Cl4—Clé6—HIb4
Cl4—Clé&—HI6B
Cl4—Clé&—HI&C
HI6A—CIl6—H168
HI6A—CI6—H1&C
HIB—CI6—HI16C
Cl4—CIT—HITA
Cl4—CIT—HITB
Cl4—CIT—HITC
HI7A—C17T—HITH
HIVA—C1T—HITC
HITB—CIT—HITC
C2—01—C1
Ci—02—H2
Co—03—HIA
Cl10—04—C8

1 1—05—5il

0980
09800
09800
09800
09800
09800
(R4
(R4
L6761 ()

1095
1095
1095
1095
1095
1095
1095
1095
1095
1095
1095
1095
10953 ()
109,12 (10
109,12 (9
10839 (10
10865 (1)
111.59 (K
1095
1095
1095
1095
1095
1095
1095
1095
1095
1095
1095
109.5
109.5
109.5
109.5
109.5
109.5
1095
116.40 (9
1095
1095
106,73 (K1
12383 (T}
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O —C10—H10R
Cl—Cl1—HILA
Cl—Cl1—HIlIB
HllA—C11—HLIB
Q5—Cl11—C1
O5—Cl1—HIl1A
Os—Cl1—H11B

Cl—C10—04—CR
Cl—C11—05—Eil
C1—C3—4—C5
I o
I o S
O e O
O g O
C3—C2—01—Cl
3045 Ch
Cd—C5— 06— 7
Cd— 05— 0602
T o R
T o R
C6—C7— 80
C6—CT— 804
C7—C2—C1—C4
CT—C2—01—Cl
CT—Ch— 09—l
CT—Ch— %03
C7—CR—04—Cl0
OO C1— 10— 0
C%—C1— 1105
OO C1—01—C2
% Cf— 04— C10
Cl0—Cl—09—CE
Cl0—C 09—
Clo—C1—C11—05
Cl0—C1—01—C2

13
1054
1os.4
1080
L1LOT )
1054
1054

758 (1)
~122. 60 )
~0.90 (19
3515 {15)
~TEAL (12
07T (18
~179.33411)
~176.03 {10)
~DL&6 (19)
163 (18)
~17RE0Y11]
~257(1T)
17755 (11}
~144.9711)
10344 (12}
094 (18)
501 (16)
~67RD (1)
178,59 (1)
T9.53 {11
11311
—59.25 (1%
—d44.55 (12)
“3SA0 (1)
~42.58 (1)
T4 {117
~176.61 {3)
6 8% {17

Cl2—5il—Cl4
C13—58il—C12
Cl>—5il—Cl4
O5—38il—C12
O5—38i1—C13
O5—8il—C14

Cl11—C1—09—(8
Cl11—C1—09—00
Cl1—C1—Cl—04
Cl1—C1—01—C2
C11—05—58il—C12
Cl11—05—5il—C13
C11—05—5il—Cl4
Cl15—C14—5il—Cl12
Cl15—Cl4—5il—C13
Cl5—Cl4—5il—035
Clé—C1d—5il—C12
Cle—C14—5il—C13
Clé—Cld—5il—05
Cl17—Cl4—5il—C12
C17—C1d—58il—C13
C17—Cl4—5il—03
O1—C1—C0—(8

01 —C1—C9—03

O] —C1—C10—04
O1—CI1—C11—035
O —CI—CF—Cd

O] —CI—C7—C6

01 —C2—C7—(8

O —Ce—CT—C2
02 —LC6—CT—(8

O —CE—C0—Cl1

4 —CE—C9—03

118 ()
1114 (T
11142 ()
108.57 (5)
103.71 ()
10853 (5)

~165.50 {11
—dE AT (17
148.73 (107}
~170.88 {0
4B.40 {109
I67.13 (9)
~TL64 {10
~172.96 {0
62.72 {10
~5 LT (1)
763 {10]
~56.6T (1)
~17107 8]
“52EE(IT)
~177.00 {0
68,60 {10]
74,23 {10
~169.14 (R
~GETI(IT
6247 {12
~17R01 {11
17967 (10}
—0.44 (15
ITBE2 (11}
~1.26 (18}
4B.3T {10
~64.85 (1)
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NOESY data of the corresponding acetonides S5 and S5°.
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NOESY data of phomopsol B (2) and its diastereomer 2’

OH
OH cis configuration
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diastereomer 2’
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