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General Procedure

For product purification by flash column chromatography, SiliaFlash P60 (particle
size: 40~63 pm, pore size 60A) and petroleum ether (bp. 60~90 °C) were used. All
solvents were purified and dried by standard techniques and distilled prior to use. All
of experiments were conducted under an argon or nitrogen atmosphere in oven-dried
or flame-dried glassware with magnetic stirring, unless otherwise specified. Organic
extracts were dried over Na,SOy, unless otherwise noted. 'H and *C NMR spectra
were taken on a Bruker AM-400, AM-600, Ascend-400, Ascend-600 and Varian
mercury 300 MHz spectrometer with TMS as an internal standard and CDCl; as
solvent unless otherwise noted. HRMS were determined on a Bruker Daltonics
APEXII 47e FT-ICR spectrometer with ESI positive ion mode. The X-ray diffraction
studies were carried out on a Bruker SMART Apex CCD area detector diffractometer
equipped with graphite-monochromated Mo or Cu-Koa radiation source. Melting
points were measured on X-4 series microscope melting point apparatus. The [a], was
recorded using APII 36050 Automatic Polarimeter.

The following chemicals were purchased and used as received: Zn (99.9%, dust),
NiCl,*DME (97%), crotonic acid (98%), pyridine (99.5%, SuperDry, with molecular
sieves), DMA (99.5%, Extra Dry, with molecular sieves), DMF (99.8%, Extra Dry,
with molecular sieves), triethyl phosphonoacetate (98%),
(S)-4-phenyl-2-oxazolidinone  (98%), CuBr  (98%), TMSOTEt  (99%),
2,4,4,6-tetrabromo-2,5-cyclohexadienone (97%).
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Synthesis of Unsaturated Amide 4

Ph

LiN__O Ph

Br NaH Br \n/ Br
(Et0),P(O)CH,CO,Et L ﬁ/\o
> = cl| ——— > = N
MeO CHO then NaOH; MeO THF, -78t00°C  MeO \\(
OBn EtsN, PivCl OBn o) (91% overall yield) OBn o) [o]
6 4

NaH (60%, 10.54 g, 263.5 mmol, 1.7 equiv) was added to anhydrous THF (200 mL)
in a 500 mL round-bottom flask, and the resulting slurry was cooled to 0 °C, followed
by the addition of triethyl phosphonoacetate (60.28 g, 263.5 mmol, 1.7 equiv)
dropwise over a 10 min period. After stirring for 30 min at this temperature, a solution
of o-bromobenzaldehyde 6' (49.60 g, 155 mmol) in THF (150 mL) was added
dropwise. The resultant mixture was gradually warmed to room temperature, and
stirred further for 4 h. The reaction was cooled to 0 °C again, then quenched by the
addition of water (15 mL) carefully. The resulting mixture was extracted with EtOAc
(3 x 250 mL), and the combined organic layers were washed with water (2 x 40 mL)
and brine (40 mL), dried over Na,SO,, filtered and concentrated under reduced
pressure. The resulting a, f-unsaturated ethyl ester could be used directly for the next
reaction without further purification.

The above ester (155 mmol) was dissolved in MeOH (300 mL) was added NaOH
(4N, 30 mL). The resulting mixture was stirred for 5 h at 70 °C and then cooled to
room temperature. The solvent was removed, and HCI (6N, 250 mL) was added
dropwise at 0 °C. After stirring for 20 min, the mixture was filtered and the resulting «,
f-unsaturated acid could be used directly for the next reaction without further
purification.

In a 2 L round-bottom flask, (S)-4-phenyl-2-oxazolidinone (27.82 g, 170.5 mmol,
1.1 equiv) was dissolved in anhydrous THF (400 mL) and the resulting solution was
cooled to =78 °C. A solution of freshly prepared LDA (170.5 mmol, 1.1 equiv) was
then added dropwise, with stirring for 1 h at the same temperature. The generated

lithium amide was ready to use.

(1) (a) Toth, J. E.; Hamann, P. R.; Fuchs, P. L. J. Org. Chem. 1988, 53, 4694. (b) Zhang, J.-J.; Yan,
C.-S.; Peng, Y.; Luo, Z.-B.; Xu, X.-B.; Wang, Y.-W. Org. Biomol. Chem. 2013, 11, 2498.
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Meanwhile, triethylamine (25.9 mL, 186 mmol, 1.2 equiv) was added to a
precooled THF (0 °C, 150 mL) solution of the above acid in a 500 mL round-bottom
flask, followed by the slow addition of pivaloyl chloride (20.9 mL, 170.5 mmol, 1.1
equiv). The mixture was stirred for 30 min at 0 °C, and the generated acyl chloride
was then added to the above lithium amide slowly. The resulting mixture was
gradually warmed to 0 °C, and stirred further for 3 h. The reaction was carefully
quenched by the addition of saturated aqueous NH4Cl solution (25 mL). The resultant
mixture was extracted with EtOAc (3 x 300 mL), and the combined organic layers
were washed with water (2 x 40 mL) and brine (40 mL) respectively, dried over
Na,SO,, filtered and concentrated under reduced pressure. The crude product was
purified by flash column chromatography (petroleum ether/EtOAc = 5 : 1 —
petroleum ether/EtOAc =1 : 1) on silica gel to afford 4 (71.51 g, 91% overall yield)
as a white solid. R;= 0.6 (petroleum ether/EtOAc =2 : 1); [a]5 = +38.50 (c = 2.00,
CHCl3); Mp. 111-113 °C; 'H NMR (300 MHz, CDCl;): 6 = 8.15 (d, J= 15.9 Hz, 1H),
7.86 (d, J=15.9 Hz, 1H), 7.42—-7.23 (m, 11H), 6.77 (d, J = 8.7 Hz, 1H), 5.47 (dd, J =
8.7,3.9 Hz, 1H), 5.05 (d, J=10.8 Hz, 1H), 4.99 (d, /= 11.1 Hz, 1H), 4.65 (t,J = 8.7
Hz, 1H), 423 (dd, J = 9.0, 3.9 Hz, 1H), 3.81 (s, 3H) ppm; C NMR (75 MHz,
CDCl): 6 = 164.8, 153.3, 152.5, 148.2, 141.0, 139.0, 136.9, 129.2, 129.1 (2C), 128.5,
128.4 (2C), 128.3, 128.1 (2C), 127.9, 125.9 (2C), 123.5, 115.8, 114.3, 75.0, 69.9, 57.7,
56.0 ppm; HRMS (ESI): calcd. for CosHNOs*BrNa™ [M+Na]™: 530.0574, found:
530.0591.

Asymmetric Synthesis of Amide 7 by Conjugated Addition

MgBr gr Ph

BnO 2/\0
gr Ph MeO : \\(
ﬁ/\ OBn o ©

r O\_ i

5 :

oo _ N\\(o (5) o - H
e ) CuBr, THF, 45100°C B“O/j;)

OBn 0 (&5%)
4 \_ o 7
In a 250 mL round-bottom flask, 4-(benzyloxymethyl)-5-iodobenzo[d][1,3]dioxole
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2 (7.546 g, 20.5 mmol, 2.0 equiv) was dissolved in anhydrous THF (20 mL) and the
resulting solution was cooled to —20 °C. A solution of i-PrMgBr (21.53 mmol, 2.1
equiv) was then added dropwise, with stirring for 30 min at the same temperature. The
generated Grignard reagent 5 was ready to use.

Meanwhile, to a slurry of CuBr (2.251 g, 15.38 mmol, 1.5 equiv) in THF (30 mL)
at —45 °C were added dimethylsulfide (30 mL) and freshly prepared Grignard reagent
5. The generated organocopper reagent was stirred further for 40 min at the same
temperature, a solution of 4 (5.21 g, 10.25 mmol) in THF (30 mL) was then added
dropwise. The resulting mixture was gradually warmed to 0 °C over a 30 min period,
and stirred further for 4 h at 0 °C. The reaction was carefully quenched by the addition
of saturated aqueous NH4Cl solution (10 mL). The resulting mixture was extracted
with EtOAc (3 x 200 mL), and the combined organic layers were washed with 10%
aqueous NH3*H,O (40 mL), water (40 mL) and brine (30 mL) respectively, dried over
Na,SO,, filtered and concentrated under reduced pressure. The crude product was
purified by flash column chromatography (petroleum ether/EtOAc = 10 : 1 —
petroleum ether/EtOAc = 2 : 1) on silica gel to afford 7 (6.534 g, 85% yield) as a
white solid. Ry = 0.35 (petroleum ether/EtOAc = 4 : 1); [a]y = +13.00 (¢ = 1.00,
CHClL3); Mp. 62-63 °C; '"H NMR (400 MHz, CDCl;): 6 = 7.38-7.30 (m, 5H),
7.24-7.17 (m, 9H), 7.08-7.06 (m, 2H), 6.62 (d, J = 8.8 Hz, 1H), 6.46 (d, J = 8.4 Hz,
1H), 6.41 (d, J= 8.4 Hz, 1H), 591 (d, /= 1.2 Hz, 1H), 5.88 (d, /= 1.2 Hz, 1H), 5.23
(dd, J=8.8,3.6 Hz, 1H), 5.19 (t, /= 8.0 Hz, 1H), 4.87 (d, /= 10.8 Hz, 1H), 4.58 (d, J
= 11.2 Hz, 1H), 4.51 (d, J = 11.2 Hz, 1H), 4.34 (s, 2H), 4.31 (dd, /= 16.4, 11.2 Hz,
1H), 4.06 (dd, J= 6.4, 2.4 Hz, 1H), 4.03 (dd, J=20.4, 8.4 Hz, 1H), 3.75 (s, 3H), 3.58
(dd, J=18.8, 7.2 Hz, 1H) ppm; °C NMR (100 MHz, CDCls): § = 170.7, 153.5, 152.6,
148.4, 147.3, 145.3, 139.1, 138.5, 137.9, 136.2, 135.7, 128.9 (2C), 128.32, 128.27,
128.2 (2C), 128.0 (2C), 127.9 (20), 127.6, 127.5 (2C), 127.1, 125.6 (2C), 121.2,
118.3, 115.8, 111.8, 107.7, 100.9, 74.2, 72.1, 69.9, 63.8, 57.4, 55.6, 41.1, 40.1 ppm,;
HRMS (ESI): calcd. for C4/H3¢NOg’BrNa' [M+Na]": 772.1517, found: 772.1539.

(2) Tietze, L. E.; Duefert, S. C.; Clerc, J.; Bischoff, M.; Maass, C.; Stalke, D. Angew. Chem. Int.
Ed. 2013, 52, 3191.
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Synthesis of Alcohol 3

Br PhY\ /E;Cr/\/
(o] OH
N NaBH,4
Meo% K R —— . MeO ;

H THF/H,0, 45 °C H
OBn o o 2 OBn H
2 (67%, 93.9% ee)
BnO/jQ after recrystallization BnO
o
o

To a solution of 7 (4.58 g, 6.12 mmol) in THF (120 mL) was added water (3 mL)
followed by the addition of NaBHs (98%, 3.543 g, 91.8 mmol, 15.0 equiv)
portionwise. The reaction temperature was raised to 45 °C. 12 h later, THF was
evaporated in vacuo. The resulting mixture was extracted with EtOAc (3 x 150 mL),
and the combined organic layers were washed with water (2 x 25 mL) and brine (25
mL) respectively, dried over Na;SO, filtered and concentrated under reduced
pressure. The crude product was purified by flash column chromatography (petroleum
ether/EtOAc = 2 : 1) on silica gel. One day later, colorless single crystals were
obtained by slow evaporation of solvents at room temperature to afford alcohol 3
(2.423 g, 67% yield). Ry = 0.65 (petroleum ether/EtOAc =2 : 1); [a]y = +36.00 (¢ =
1.00, CHCl3); Mp. 125-126 °C; "H NMR (400 MHz, CDCl3): § = 7.35-7.20 (m, 11H),
7.04 (d, J = 8.0 Hz, 1H), 6.63 (d, J = 8.4 Hz, 1H), 6.58 (d, J = 8.4 Hz, 1H), 5.92 (s,
2H), 4.90 (t, J = 8.0 Hz, 1H), 4.75 (d, J = 10.8 Hz, 1H), 4.59 (d, J = 10.4 Hz, 1H),
4.52 (d, J = 10.8 Hz, 1H), 4.50 (d, J = 11.6 Hz, 1H), 4.41 (d, J = 11.6 Hz, 1H),
3.91-3.89 (m, 1H), 3.73 (s, 3H), 3.62-3.54 (m, 2H), 2.49-2.41 (m, 1H), 2.38-2.30 (m,
1H), 1.86 (brs, 1H, -OH) ppm; *C NMR (100 MHz, CDCl3): 6 = 152.9, 148.2, 147.3,
145.3, 138.5, 138.0, 137.5, 135.5, 128.10 (3C), 128.07 (2C), 127.54 (2C), 127.51 (3C),
127.3,122.3, 119.0, 116.0, 111.8, 107.8, 100.9, 73.7, 72.3, 63.7, 60.7, 55.6, 41.0, 36.8
ppm; HRMS (ESI): calcd. for C32H310679BrNa+ [M+Na]+: 613.1196, found: 613.1214;
HPLC (Chiralpak OD column n-hexane/i-PrOH = 90/10, flow rate = 1.0 mL/min,

retention time: fmajor = 13.61 min, fyiner = 19.85 min, 93.9% ee).
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Table S1: X-ray crystal data of alcohol 3 (selected H atoms have been omitted for clarity)

Empirical formula
Temperature (K)
Crystal color

Formula weight
Crystal system

Space group

a(A)

b(A)

c(A)

o (%)

B

7 (©)

V(A%

Z

Density (calculated) (g/cm?)
F(000)

2 (A)

Reflections collected
Independent reflections

20 Range for data collection (°)
Index range

Final R indices [[>26(/)]

Largest difference peak and hole [e A ~]

C3,H;3,04Br
293.00(2)
colorless
591.48
monoclinic
P2,
10.8450(5)
11.7874(6)
11.0385(5)
90.00
97.286(5)
90.00
1399.71(11)
2

1.403

612.0
0.71073
5394

3860

6.62—52.04

-12<h <13

—-14 <k <8

-13</<13

R;=0.0432, wR,=0.0773

0.272,-0.437
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Synthesis of Acetate S1
Br Br
OH OAc
H —_— H
oBn : CH,Cl, ~78 °C OBn :
BnO (100%) BnO
o o)
\—o \_o
3 s1

In a 250 mL round-bottom flask, alcohol 3 (2.488 g, 4.21 mmol) was dissolved in
anhydrous CH,Cl, (50 mL) and the resulting solution was cooled to =78 °C, followed
by the addition of pyridine (0.85 mL, 10.53 mmol, 2.5 equiv). After 10 min, AcCl
(0.6 mL, 8.42 mmol, 2.0 equiv) was added dropwise, with stirring for 2 h at
the same temperature. The resultant mixture was then extracted with CH,Cl, (3 % 100
mL), and the combined organic layers were washed with water (2 x 10 mL) and brine
(10 mL) respectively, dried over Na,SO, filtered and concentrated under reduced
pressure to give acetate S1 (2.665 g, 100% yield) as a colorless oil, which could be
used directly for the next reaction without further purification. Ry = 0.65 (petroleum
ether/EtOAc =4 : 1); [a]y¥ =+51.01 (¢ = 0.3, CHCL;); '"H NMR (300 MHz, CDCl3): §
=7.35-7.18 (m, 11H), 6.97 (d, J = 8.4 Hz, 1H), 6.62 (d, /= 9.0 Hz, 1H), 6.59 (d, J =
8.4 Hz, 1H), 5.93 (s, 2H), 4.88 (t, /= 7.5 Hz, 1H), 4.72 (d, J = 10.8 Hz, 1H), 4.53 (s,
2H), 4.50 (d, J = 13.2 Hz, 1H), 4.40 (d, J = 11.7 Hz, 1H), 4.15 (dt, J = 11.1, 6.6 Hz,
1H), 3.99 (dt, J = 11.1, 6.3 Hz, 1H), 3.80-3.72 (m, 1H), 3.72 (s, 3H), 2.59-2.37 (m,
2H), 1.96 (s, 3H) ppm; °C NMR (75 MHz, CDCls): d = 171.0, 152.8, 148.2, 147.4,
145.4, 138.6, 138.1, 137.1, 135.1, 128.1 (2C), 128.0 (2C), 127.5 (4C), 127.4 (20),
127.1,121.9, 119.1, 116.1, 111.9, 107.7, 100.9, 73.5, 72.2, 63.6, 62.8, 55.5,41.5, 32.4,
21.0 ppm. HRMS (ESI): calcd. for C34H330779BrNa+ [M+Na]+: 655.1302, found:
655.1302.
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Synthesis of Benzooxepine 8

Br Br
OAc
MeO : 1) BCl3, CH,Cl, MeO/QLA/OAc
H —

OBn : 2) SOCI,, then o z
BnO NaH, THF
(74% overall yield)
Q o
\—o -0
S1 8

In a 250 mL round-bottom flask, compounds S1 (5.962 g, 9.41 mmol) was
dissolved in anhydrous CH,Cl, (50 mL) and the resulting solution was cooled to —78
°C, followed by the addition of BCl; (37.64 mL, 37.64 mmol, 4.0 equiv, 1.0 M in
CH,Cl,) dropwise. The resulting mixture was gradually warmed to 0 °C over a 30 min
period, and stirred further for 1.5 h at 0 °C. The reaction was carefully quenched by
the addition of saturated aqueous NaHCO; (8 ml). The resultant mixture was
extracted with CH,Cl, (3 x 100 mL), and the combined organic layers were washed
with water (2 x 20 mL) and brine (20 mL) respectively, dried over Na,SOy, filtered
and concentrated under reduced pressure. The crude product was purified by flash
column chromatography (petroleum ether/EtOAc =5 : 1 — petroleum ether/EtOAc =
2 : 1) on silica gel to afford benzyl alcohol intermediate (4.18 g, 98% yield) as a
brown oil.

In a 100 mL round-bottom flask, the above benzyl alcohol (9.22 mmol) was
dissolved in ether (30 mL) at room temperature, followed by the addition of SOCI,
(1.34 mL, 18.44 mmol, 2.0 eq) dropwise at 0 °C. The reaction mixture was warmed
to room temperature, and stirred for 8 h. The reaction was quenched with saturated
NaHCOs; (10 ml) at 0 °C. The resulting mixture was extracted with EtOAc (3 x 50
mL), and the combined organic layers were washed with water (2 x 10 mL) and brine
(10 mL) respectively, dried over Na;SQO, filtered and concentrated under reduced
pressure. The resulting benzyl chloride intermediate could be used directly for the
next reaction without further purification.

In a 100 mL round-bottom flask, the above benzyl chloride was dissolved in THF
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(30 mL) and the resulting solution was cooled to 0 °C, followed by the addition of
NaH (60%, 738 mg, 18.44 mmol, 2.0 equiv) portionwise. The reaction mixture was
warmed to room temperature, and stirred for 5 h. After the reaction is completed, it
was quenched with ice water (5 mL). The resulting mixture was extracted with EtOAc
(3 x 50 mL), and the combined organic layers were washed with water (2 x 8 mL) and
brine (10 mL) respectively, dried over Na;SO,, filtered and concentrated under
reduced pressure. The crude product was purified by flash column chromatography
(petroleum ether/EtOAc =10 : 1) on silica gel to afford 8 (2.968 g, 74% overall yield)
as a colorless oil. R = 0.7 (petroleum ether/EtOAc =2 : 1); [a]y =-110.00 (¢ = 0.1,
CHCl;3); 'H NMR (300 MHz, CDCly): 6 = 7.26 (d, J = 8.7 Hz, 1H), 6.77 (d, J = 7.8
Hz, 1H), 6.71 (d, J= 8.7 Hz, 1H), 6.65 (d, /= 8.1 Hz, 1H), 5.92 (d, /= 0.9 Hz, 1H),
5.87 (d, J=0.9 Hz, 1H), 5.43 (d, J = 16.2 Hz, 1H), 4.90 (d, J = 15.9 Hz, 1H), 4.51 (t,
J=17.8 Hz, 1H), 3.98 (t, /= 6.0 Hz, 2H), 3.86 (s, 3H), 2.60 (ddd, /= 14.1, 7.8, 6.0 Hz,
1H), 2.40 (ddd, J = 13.2, 7.5, 6.6 Hz, 1H), 2.06 (s, 3H) ppm; °C NMR (100 MHz,
CDCly): ¢ = 171.0, 152.0, 146.7, 146.0, 143.9, 138.1, 131.7, 128.7, 123.5, 118.1,
114.1, 112.0, 106.7, 101.4, 67.7, 62.6, 56.0, 46.4, 35.4, 21.0 ppm; HRMS (ESI): calcd.
for CooH1906 "BrNa” [M+Na]™: 457.0257, found: 457.0271.

Synthesis of Alcohol S2

: 2
o MeOH 0,
(99%)

o
o\/o N
8 S2

In a 250 mL round-bottom flask, compounds 8 (1.38 g, 3.17 mmol) was dissolved
in anhydrous MeOH (60 mL), followed by the addition of KOH (85%, 251 mg, 3.8
mmol, 1.2 equiv) portionwise at room temperature. The reaction mixture was then
stirred for 1.5 h at room temperature. After the reaction is completed, it was quenched

with saturated NaHCO; (8 mL) at 0 °C. The resultant mixture was extracted with
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DCM (3 x 50 mL), and the combined organic layers were washed with water (2 x 10
mL) and brine (10 mL) respectively, dried over Na,SOs, filtered and concentrated
under reduced pressure. The crude product was purified by flash column
chromatography (petroleum ether/EtOAc = 10 : 1) on silica gel to afford alcohol S2
(1.24 g, 99% yield) as a white solid. Ry = 0.6 (petroleum ether/EtOAc =2 : 1); [a]y =
—96.00 (¢ = 0.1, CHCls); Mp. 51-52 °C; "H NMR (400 MHz, CDCLs): 6 =7.27 (d, J =
8.8 Hz, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.71 (d, J = 9.2 Hz, 1H), 6.65 (d, J = 8.0 Hz,
1H), 5.93 (d,J= 1.6 Hz, 1H), 5.88 (d, /= 1.2 Hz, 1H), 5.43 (d, /= 16.0 Hz, 1H), 4.90
(d, J=16.0 Hz, 1H), 4.56 (t, J = 8.0 Hz, 1H), 3.86 (s, 3H), 3.56(t, J = 5.6 Hz, 2H),
2.51(dddd, J = 14.0, 11.6, 8.4, 5.6 Hz, 1H), 2.33 (ddd, J = 20.4, 13.6, 7.2 Hz, 1H),
1.52 (s, 1H) ppm; >C NMR (100 MHz, CDCls): 6 = 152.0, 146.8, 145.8, 143.9, 138.4,
132.1, 128.6, 123.6, 118.2, 114.1, 111.9, 106.8, 101.4, 67.7, 61.0, 56.0, 46.3, 39.7
ppm. HRMS (ESI): calcd. for C13H180579BI'+ [M+H]+: 393.0332, found: 393.0335.

Synthesis of Acetal 9

Br Br
OH OMe
MeO . PCC then MeO 7
B —_— =
(0] : (o) /:,(' OMe
o\/O o\/o
S2 9

CH(OMe)s, MeOH
(93%)

In a 100 mL round-bottom flask, alcohol S2 (2.44 g, 6.21 mmol) was dissolved in
anhydrous CH,Cl, (40 mL) followed by the addition of PCC (99%, 2.029 g, 9.32
mmol, 1.5 equiv) portionwise at 0 °C. The resulting mixture was allowed to slowly
warmed to room temperature, and stirred further for 5 h. The reaction mixture was
then filtered by a short plug of silica gel, and the filtrate was concentrated under
reduced pressure to give the aldehyde, which could be used directly for the next
reaction without further purification.

The above aldehyde (6.21 mmol) was dissolved in anhydrous MeOH (20 mL)
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followed by the addition of trimethyl orthoformate (3 mL) dropwise and
(x)-camphorsulfonic acid (99%, 145 mg, 0.62 mmol, 0.1 equiv). The reaction mixture
was stirred for 35 min at 45 °C, and cooled to room temperature, then concentrated
under reduced pressure. The resulting crude product was purified by flash column
chromatography (petroleum ether/EtOAc = 4 : 1) on silica gel to afford acetal 9
(2.524 g, 93% overall yield) as a white solid. Ry = 0.55 (petroleum ether/EtOAc = 2 :
1); [a]2 = —64.00 (¢ = 1.00, CHCl;); Mp. 46-47 °C; "H NMR (300 MHz, CDCls): 6
=17.26 (d, J=8.7 Hz, 1H), 6.81 (d, J= 8.1 Hz, 1H), 6.70 (d, J = 8.7 Hz, 1H), 6.64 (d,
J=28.1 Hz, 1H), 5.92 (s, 1H), 5.86 (s, 1H), 5.44 (d, J=16.2 Hz, 1H), 4.90 (d, J=15.9
Hz, 1H), 4.51 (t, J = 7.5 Hz, 1H), 4.18 (t, J/ = 6.0 Hz, 1H), 3.86 (s, 3H), 3.29 (s, 3H),
3.26 (s, 3H), 2.59 (ddd, J=13.8, 8.1, 6.0 Hz, 1H), 2.39 (ddd, /= 13.8, 6.9, 6.3 Hz, 1H)
ppm; °C NMR (100 MHz, CDCL): § = 152.0, 146.6, 145.9, 143.8, 138.7, 131.9,
128.7, 123.5, 118.1, 113.9, 111.9, 106.7, 102.5, 101.4, 67.6, 56.0, 53.1, 51.5, 45.6,
38.8 ppm; HRMS (ESI): caled. for Cy0H, 06" BrNa® [M+Na]™: 459.0414, found:
459.0427.

Synthesis of Enol Ether 10

Br
OMe OMe
MeO . MeO 7 X
B TMSOTf, DIPEA z
(0] 7 OMe > (0]
CH,Cl,, —25 °C to rt
(85% brsm)
o\/o o\/o
9 10

The acetal 9 (1.0 g, 2.29 mmol) and N-ethyl diisopropylamine (1.20 mL, 6.87
mmol, 3.0 equiv) were dissolved in CH,Cl, (45 mL). After the resulting solution was
cooled to —25 °C, TMSOTf (0.84 mL, 4.58 mmol, 2.0 equiv) was then added
dropwise through a syringe with stirring. The pale yellow mixture was stirred for 25
min at this temperature. The reaction was quenched by the addition of a saturated

aqueous NaHCOj; solution (10 mL). The resultant mixture was extracted with CH,Cl,
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(3 x 50 mL), and the combined organic layers were washed with water (2 x 20 mL)
and brine (20 mL) respectively, dried over Na,SOs, filtered and concentrated under
reduced pressure. The resulting crude product was purified by flash column
chromatography (petroleum ether/EtOAc = 20 : 1 — petroleum ether/EtOAc =10 : 1)
on silica gel to afford 10 (610 mg, 66% yield, Z:E = 1:1.4) as a colorless oil and
recover the aldehyde (230 mg, 25% yield). Rr= 0.65 (petroleum ether/EtOAc =4 : 1);
[a]y =-154.00 (c = 1.00, CHCL3); (major isomer) 'H NMR (300 MHz, CDCls): 6 =
7.25 (d, J=9.0 Hz, 1H), 6.78 (d, J= 8.1 Hz, 1H), 6.69 (d, J= 8.4 Hz, 1H), 6.65 (d, J
=7.5 Hz, 1H), 6.52 (d, /= 12.6 Hz, 1H), 5.88 (d, /= 0.9 Hz, 1H), 5.86 (s, 1H), 5.57
(dd, /=9.0, 6.9 Hz, 1H), 5.45 (d, /= 12.9 Hz, 1H), 4.95 (d, /= 9.3 Hz, 1H), 4.90 (d,
J =99 Hz, 1H), 3.85 (s, 3H), 3.46 (s, 3H) ppm; °C NMR (75 MHz, CDCls): § =
151.8, 147.6, 146.5, 145.7, 144.0, 137.9, 132.8, 128.4, 123.1, 117.8, 113.4, 111.7,
108.2, 107.2, 101.4, 67.3, 59.7, 56.0, 49.0 ppm; HRMS (ESI): calcd. for
C1oH70sBrNa’ [M+Na]": 427.0152, found: 427.0160.

Preparation of Cyclization Precursor 2

Br
R\ OMe
Meo/q;/\l-
z TBCD, allyl alcohol

CH,Cl,, 0 °Ctort
(84%, dr = 3:1)

In a 100 mL round-bottom flask, enol ether 10 (500 mg, 1.24 mmol) was dissolved
in anhydrous CH,Cl, (30 mL) and cooled to 0 °C. To this solution was added TBCD
(97%, 625 mg, 1.49 mmol, 1.2 equiv) portionwise, and the mixture was stirred for 40
min at 0 °C. A solution of allyl alcohol (98.5%, 1.7 mL, 24.8mmol, 20 equiv) in
CH,Cl, (2 mL) was then added dropwise, and the resulting mixture was gradually
warmed to room temperature and stirred for 9 h further. The reaction was quenched

with saturate aqueous NaHCOj3 (5 mL), Na,SO; (5 mL) and stirred further for 30 min.
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The resulting mixture was extracted with CH,Cl, (3 x 30 mL), and the combined
organic layers were washed with water (2 x 10 mL) and brine (10 mL) respectively,
dried over Na,SQ,, filtered and concentrated under reduced pressure. The crude
product was purified by flash column chromatography (petroleum ether/EtOAc = 20 :
1) on silica gel to afford 2 (560 mg, 84% yield) as a colorless oil. Ry = 0.5 (petroleum
ether/EtOAc =4 : 1); [0]2 =—-95.00 (¢ = 1.00, CHCL); (major isomer) '"H NMR (300
MHz, CDCl3): 6 = 7.29 (d, J=9.0 Hz, 1H), 6.86 (d, J = 8.1 Hz, 1H), 6.74 (d, J = 8.7
Hz, 1H), 6.64 (d, J = 7.8 Hz, 1H), 6.04-5.90 (m, 1H), 5.97 (d, J = 1.2 Hz, 1H), 5.88
(d, J=0.9 Hz, 1H), 5.46 (dd, J = 11.1, 2.1 Hz, 1H), 5.41 (d, J = 16.5 Hz, 1H), 5.21
(dd, J=10.5, 1.5 Hz, 1H), 4.96 (dd, J = 14.7, 3.6 Hz, 2H), 4.91 (d, J = 16.2 Hz, 1H),
4.32 (dt,J=4.8, 1.2 Hz, 1H), 4.06 (d, J = 2.1 Hz, 2H), 3.87 (s, 3H), 3.33 (s, 3H) ppm;
BC NMR (100 MHz, CDClL): 6 = 151.8, 146.7, 145.5, 144.0, 138.2, 134.0, 128.9,
128.2, 124.9, 118.0, 116.8, 114.9, 112.3, 106.6, 102.1, 101.6, 68.9, 67.6, 56.0, 55.7,
55.3, 52.6 ppm; HRMS (ESI): calcd. for CpH»nOs Br,Na“ [M+Na]™: 562.9675,
found: 562.9684.

Diastereodivergent Syntheses of Pentacyclic Skeleton 11a and 11b

Br H H

\/\ 3
O Zn (1.5 equiv) ¢] (o]
MeO 7 NiCl,»DME (0.3 equiv)_ MeO - B MeO . A 4
5 : Br Hue  Ethyl crotonate (0.9 equiv) 5 =H OMme + S 2 H  Dme
Pyridine(1 mL)
DMA, r.t, 6 h

O\/O O\/O
2 11a (15%) 11b (46%)

To a 25 mL round-bottom flask were added NiCl,>DME (28 mg, 0.13 mmol, 0.3
equiv) and Zn (41 mg, 1.27 mmol, 1.5 equiv). The flask was evacuated and then
backfilled argon. This process was repeated 4 times. The pyridine (1 mL) and ethyl
crotonate (47 pL, 0.38 mmol, 0.9 equiv) were then added successively at room
temperature. The temperature then rose to 57 °C, and stirring (300 r/min) was
continued for 15 min. The resulting red-brown Ni(0) complex was cooled to room

temperature, and a solution of f-bromo acetal 2 (230 mg, 0.42 mmol) in DMA (8 mL)
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was added dropwise. After stirring for 6 h, the mixture was diluted and extracted with
EtOAc (2 x 50 mL), and the combined organic layers were washed with water (2 x 15
mL) and brine (10 mL) respectively, dried over Na,SO,, filtered and concentrated.
The resulting crude products were purified by flash column chromatography
(petroleum ether/EtOAc = 15 : 1 — petroleum ether/EtOAc = 10 : 1) on silica gel to
afford 11a (25 mg, 15% yield) as a white solid and 11b (77 mg, 46% yield) as a white
solid.

Data for 11a: Ry = 0.65 (petroleum ether/EtOAc = 2 : 1); [a]5 = +58.23 (¢ = 1.00,
CHCl3); Mp. 70-72 °C; 'H NMR (400 MHz, CDCls): § = 6.92 (d, J = 8.4 Hz, 1H),
6.72 (d, J= 8.0 Hz, 1H), 6.69 (d, J= 8.4 Hz, 1H), 6.63 (d, J= 8.0 Hz, 1H), 597 (d, J
= 1.2 Hz, 1H), 5.95 (d, J = 1.2 Hz, 1H), 5.45 (d, /= 12.8 Hz, 1H), 4.93 (d, J = 13.2
Hz, 1H), 4.62 (d, /= 4.4 Hz, 1H), 4.46 (d, /= 10.8 Hz, 1H), 4.18 (t, J = 8.4 Hz, 1H),
3.83 (s, 3H), 3.76 (dd, J = 8.4, 6.4 Hz, 1H), 3.40 (s, 3H), 2.81 (dd, J = 13.6, 12.4 Hz,
1H), 2.67-2.61 (m, 2H), 2.39-2.28 (m, 1H) ppm; *C NMR (100 MHz, CDCl;): 6 =
149.3, 149.1, 145.9, 145.2, 134.0, 133.8, 128.4, 122.9, 119.9, 118.9, 108.2, 107.6,
104.4, 101.2, 71.0, 67.3, 56.1, 54.0, 53.1, 41.2, 39.4, 34.1 ppm; HRMS (ESI): calcd
for C2oH2,06Na" [M+Na]™: 405.1309, found: 405.1307.

Data for 11b: Ry = 0.60 (petroleum ether/EtOAc =1 : 1); [a]s =—56.77 (¢ = 1.00,
CHCl3); Mp. 62-63 °C; 'H NMR (300 MHz, CDCls): § = 7.20 (d, J = 8.4 Hz, 1H),
6.71 (d, J= 8.4 Hz, 1H), 6.67-6.64 (m, 2H), 5.97 (d, /= 1.2 Hz, 1H), 5.95 (d, J=1.5
Hz, 1H), 5.64 (d, J = 13.5 Hz, 1H), 5.31 (d, J = 13.5 Hz, 1H), 5.00 (d, J = 11.4 Hz,
1H), 4.77 (d, J = 5.1 Hz, 1H), 4.08 (dd, J = 8.1, 6.3 Hz, 1H), 3.79 (s, 3H), 3.77 (dd, J
=10.8, 8.1 Hz, 1H), 3.38 (s, 3H), 2.84-2.72 (m, 2H), 2.54 (td, /= 11.7, 5.1 Hz, 1H),
2.27-2.12 (m, 1H) ppm; “C NMR (75 MHz, CDCls): 0 = 148.8, 146.4, 146.1, 144.8,
133.9, 129.3, 127.7, 122.2, 119.9, 117.7, 110.2, 109.6, 107.1, 101.3, 70.3, 62.7, 56.2,
56.0, 52.0, 43.3, 41.7, 32.8 ppm; HRMS (ESI): calcd. for Cx»H,06Na" [M+Na]™:
405.1309, found: 405.1301. This product (5 mg) was dissolved in EtOAc (1 mL) and
hexane (3 mL). After 4 days, colorless single crystals were obtained by slow

evaporation of solvents at room temperature.
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Table S2: X-ray crystal data of 11b (selected H atoms have been omitted for clarity)

Empirical formula
Temperature (K)
Crystal color

Formula weight
Crystal system

Space group

a(A)

b(A)

c(A)

o (%)

B

7 (©)

V(A%

Z

Density (calculated) (g/cm?)
F(000)

2 (A)

Reflections collected
Independent reflections

20 Range for data collection (°)
Index range

Final R indices [[>26(/)]

Largest difference peak and hole [e A ~]

C2aH2 06
149.99(10)
colorless
382.39
orthorhombic
P2,2,2,
8.41567(15)
11.8302(3)
18.4063(3)
90.00

90.00

90.00
1832.52(6)
4

1.386

808.0
1.54184
7110

3323

8.84—154.05

~10<h <10
~14< k<14
—14<1<22

R;=0.0339, wR,=0.0850
0.223,-0.170
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Synthesis of (+)-Dihydrolinoxepin (12a)

(o) o)
MeO 7 ﬁ m-CPBA MeO 7 B
o - OMe BF3’ Etzo o = H o)

N N
11a (+)-Dihydrolinoxepin (12a)

To a stirred solution of acetal 11a (20 mg, 0.052 mmol) in CH,Cl, (3 mL) was
added m-CPBA (75%, 23 mg, 0.1 mmol, 2.0 equiv) at 0 °C, followed by the addition
of BF;Et;,O (78 pL, 0.078 mmol, 1.5 equiv, 1.0 M in CH,Cl,) dropwise. After 15
minutes, the reaction mixture was quenched by saturated aqueous Na,SO3 (1 mL) and
extracted with CH,Cl, (3 % 15 mL). The organic layers were washed with saturated
aqueous NaHCO; (3 X 5 mL), water (5 mL) and brine (5 mL), then dried over Na,SOy,
filtered and concentrated under reduced pressure. The resulting crude products were
purified by flash column chromatography (petroleum ether/EtOAc = 5 : 1) on silica
gel to afford 12a (17.5 mg, 92% yield) as a white solid. Ry = 0.45 (petroleum
ether/EtOAc = 2 : 1); [a]y = +30.00 (¢ = 0.1, CHCl3); Mp. 229-231 °C; '"H NMR
(300 MHz, CDCls): 6 = 6.72 (s, 2H), 6.63 (s, 2H), 5.96 (d, J= 1.2 Hz, 1H), 5.88 (d, J
=0.9 Hz, 1H), 5.61 (d, J=15.0 Hz, 1H), 5.38 (s, 1H), 5.17 (d, /= 15.0 Hz, 1H), 4.54
(dd, J=9.0,5.7 Hz, 1H), 4.15 (dd, J=9.0, 2.4 Hz, 1H), 3.83 (s, 3H), 3.44 (dd, /= 8.1,
1.5 Hz, 1H), 3.26-3.15 (m, 1H), 2.96 (dd, J = 16.8, 7.8 Hz, 1H), 2.64 (dd, J = 16.8,
7.5 Hz, 1H) ppm; >C NMR (100 MHz, CDCl3): 6 = 177.3, 150.1, 146.4, 145.1, 143.9,
134.0, 131.8, 124.2, 123.3, 117.1, 116.0, 111.3, 106.3, 101.5, 73.1, 67.0, 56.1, 41.0,
34.6, 31.9, 29.1 ppm; HRMS (ESI): calcd. for Cy;Hi;sOsNa" [M+Na]™: 389.0996,
found: 389.1008. This product (2 mg) was dissolved in CDCl; (0.6 mL). After 6 days,
colorless single crystals were obtained by slow evaporation of solvents at room

temperature.
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Table S3: X-ray crystal data of 12a (selected H atoms have been omitted for clarity)

Empirical formula
Temperature (K)
Crystal color

Formula weight
Crystal system

Space group

a(A)

b(A)

¢ (A)

a (%)

B

7 (®)

V(A%

VA

Density (calculated) (g/cm3)
F(000)

2 (A)

Reflections collected
Independent reflections

20 Range for data collection (°)
Index range

Final R indices [[>26(/)]

Largest difference peak and hole [e A ]

C21H1506
293.00(2)
colorless
366.35
orthorhombic
P2,2,2;
7.60702(16)
8.8987(2)
25.6270(6)
90.00

90.00

90.00
1734.75(7)
4

1.403

768.0
1.54184
5783

2905

10.52—133.18

-8<h =<9
-10<k<10
-21<1<30

R;=0.0311, wR, = 0.0812
0.182,-0.151
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Synthesis of (-)-Dihydrolinoxepin (12b)

m-CPBA

BF3°* Et,0
—»

(96%) O\‘Q

(o)
PO
(-)-Dihydrolinoxepin (12b)

MeO

To a stirred solution of acetal 11b (25 mg, 0.065 mmol) in CH,Cl, (5 mL) was
added m-CPBA (75%, 30 mg, 0.13 mmol, 2.0 equiv) at 0 °C, followed by the addition
of BF;Et,0 (98 uL, 0.098 mmol, 1.5 equiv, 1.0 M in CH,Cl,) dropwise. After 15
minutes, the reaction mixture was quenched by saturated aqueous Na,SO; (1 mL) and
extracted with CH,Cl, (3 x 15 mL). The organic layers were washed with saturated
aqueous NaHCO; (3 x 5 mL), water (5 mL) and brine (5 mL), then dried over Na,SOs,
filtered and concentrated under reduced pressure. The resulting crude products were
purified by flash column chromatography (petroleum ether/EtOAc = 5 : 1) on silica
gel to afford 12b (23 mg, 96% yield) as a white solid. R = 0.45 (petroleum
ether/EtOAc =2 : 1); [a]s = —127.00 (c = 1.00, CHCl3); Mp. 201-203 °C; 'H NMR
(400 MHz, CDCl3): 6 = 6.77 (d, J = 8.4 Hz, 1H), 6.74 (s, 2H), 6.71 (d, /= 8.4 Hz, 1H),
596 (d,J=1.2 Hz, 1H), 5.94 (d, J= 1.2 Hz, 1H), 5.60 (d, J= 14.0 Hz, 1H), 5.25 (d, J
=14.4 Hz, 1H), 5.15 (d,J=11.2 Hz, 1H), 4.58 (dd, J = 8.8, 6.8 Hz, 1H), 4.13 (dd, J =
10.4, 8.8 Hz, 1H), 3.82 (s, 3H), 3.03 (dd, J = 13.6, 11.6 Hz, 1H), 2.92 (dd, J = 14.8,
4.0 Hz, 1H), 2.83 (dd, J = 14.4, 11.6 Hz, 1H), 2.65-2.53 (m, 1H) ppm; *C NMR (100
MHz, CDCls): 6 = 175.9, 149.8, 146.5, 146.0, 144.9, 132.0, 129.3, 127.2, 123.3, 118.3,
118.1, 110.6, 107.0, 101.5, 71.2, 64.3, 56.0, 45.4, 40.0, 37.3, 33.8 ppm; HRMS (ESI):
caled. for Co;H;306Na" [M+Na]" : 389.0996, found: 389.1006.
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Synthesis of (+)-Linoxepin (1)

H H
I 0 1) PhSSPh, NaH O‘ o
MeO ~ d 2) m-CPBA then MeO 7
o 0 65°C, PhMe o) 7—\ ©
_
(50%)
(o)
N o ©°
12a (+)-Linoxepin (1)

To a 25 mL round-bottom flask containing NaH (60%, 1.6 mg, 0.041 mmol, 1.5
equiv) was added DMF (1 mL), and the mixture was cooled to 0 °C followed by the
addition a solution of 12a (10 mg, 0.027 mmol) in DMF (1 mL). 10 minutes later, a
solution of PhSSPh (12 mg, 0.54 mmol, 2.0 equiv) in DMF (1 mL) was added
dropwise, and the whole mixture was stirred for 3 hours at 0 °C. The reaction was
quenched by ice water (1 mL) and extracted with EtOAc (2 x 10 mL). The combined
organic layers were washed with water (2 X 8 mL) and brine (8 mL) respectively,
dried over Na,SOQq, filtered and concentrated under reduced pressure. The resulting
o-phenyl sulfide could be used directly for the next reaction without further
purification.

To a stirred solution of the above a-phenyl sulfide in CH,Cl, (2 mL) was added
NaHCO; (4.6 mg, 0.054 mmol, 2.0 equiv) at 0 °C, followed by the addition of
m-CPBA (85%, 6.0 mg, 0.03 mmol, 1.1 equiv) in CH,Cl, (I mL). After stirring for 10
minutes, the reaction mixture was quenched by saturated aqueous NaHCO; (1 mL)
and extracted with CH,Cl, (3 x 20 mL). The combined organic layers were washed
with saturated aqueous NaHCO; (2 x 8 mL), water (8 mL) and brine (8 mL)
respectively, then dried over Na,SO,, filtered and concentrated under reduced
pressure. The resulting sulfoxide could be used directly for the next reaction without
further purification.

An oven-dried 10 mL round-bottom flask was charged with 4A molecular sieve (25
mg) at room temperature under argon, followed by the addition of a solution of the

above sulfoxide in anhydrous toluene (2 mL). After stirring for 1 h at 65 °C, the
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mixture was cooled to room temperature, filtered and concentrated under reduced
pressure. The resulting residue was purified by flash column chromatography
(petroleum ether/EtOAc = 5 : 1 — petroleum ether/EtOAc = 2 : 1) on silica gel to
afford (+)-Linoxepin (1) as a yellow solid (5.0 mg, 50% yield). Ry = 0.3 (petroleum
ether/EtOAc =2 : 1); [o]2 =+18.00 (¢ = 0.05, CHCl3); '"H NMR (300 MHz, CDCl5):
0 = 6.88-6.79 (m, 3H), 6.74 (d, J = 7.8 Hz, 1H), 6.03 (s, 2H), 5.40 (d, J = 12.6 Hz,
1H), 5.14(d, J = 12.6 Hz, 1H), 4.69 (t, J = 8.8 Hz, 1H), 4.04 (t, /= 8.7 Hz, 1H), 3.85
(s, 3H), 3.35-3.22(m, 1H), 3.00 (dd, J = 14.7, 5.7 Hz, 1H), 2.66 (t, J = 14.7 Hz, 1H)
ppm. HRMS (ESI): calcd. for C,H 706" [M+H]+: 365.1020, found: 365.1019.

Synthesis of (-)-Linoxepin (1)

H
/(;()E(\o 1) PhSSPh, NaH O‘ o}
MeO % i 2) m-CPBA then MeO 2
o o 65 °C, PhMe o z o)
_——

0L ©
12b (-)-Linoxepin (1)

To a 25 mL round-bottom flask containing NaH (60%, 3.3 mg, 0.083 mmol, 1.5
equiv) was added DMF (1 mL), and the mixture was cooled to 0 °C followed by the
addition a solution of 12b (20 mg, 0.055 mmol) in DMF (2 mL). 10 minutes later, a
solution of PhSSPh (24 mg, 0.11 mmol, 2.0 equiv) in DMF (1 mL) was added
dropwise, and the whole mixture was stirred for 3 hours at 0 °C. The reaction was
quenched by ice water (1 mL) and extracted with EtOAc (2 x 10 mL). The combined
organic layers were washed with water (2 X 8 mL) and brine (8 mL) respectively,
dried over Na,SQy, filtered and concentrated under reduced pressure. The resulting
o-phenyl sulfide could be used directly for the next reaction without further
purification.

To a stirred solution of above a-phenyl sulfide in CH,Cl, (3 mL) was added
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NaHCO; (9.2 mg, 0.11 mmol, 2.0 equiv) at 0 °C, followed by the addition of m-CPBA
(85%, 12.4 mg, 0.061 mmol, 1.1 equiv) in CH,Cl, (2 mL). After stirring for 10
minutes, the reaction mixture was quenched by saturated aqueous NaHCO; (1 mL)
and extracted with CH,Cl, (3 x 20 mL). The combined organic layers were washed
with saturated aqueous NaHCO; (2 x 8 mL), water (8 mL) and brine (8 mL)
respectively, then dried over Na,SO,, filtered and concentrated under reduced
pressure. The resulting sulfoxide could be used directly for the next reaction without
further purification.

An oven-dried 10 mL round-bottom flask was charged with 4A molecular sieve
(35 mg) at room temperature under argon, followed by the addition of a solution of
the above sulfoxide in anhydrous toluene (4 mL). After stirring for 1 h at 65 °C, the
mixture was cooled to room temperature, filtered and concentrated under reduced
pressure. The residue was purified by flash column chromatography (petroleum
ether/EtOAc = 5 : 1 — petroleum ether/EtOAc = 2 : 1) on silica gel to afford
(-)-Linoxepin (1) as a yellow solid (11.0 mg, 55% yield). R, = 0.3 (petroleum
ether/EtOAc =2 : 1); [a]y =-16.00 (¢ = 0.1, CHCl;); '"H NMR (400 MHz, CDCl3): §
= 6.88-6.79 (m, 3H), 6.74 (d, J= 8.0 Hz, 1H), 6.03 (s, 2H), 5.40 (d, /= 12.4 Hz, 1H),
5.14 (d, J=12.6 Hz, 1H), 4.69 (t, J = 8.8 Hz, 1H), 4.04 (t, J = 8.8 Hz, 1H), 3.85 (s,
3H), 3.34-3.24 (m, 1H), 3.00 (dd, J = 14.4, 5.6 Hz, 1H), 2.66 (t, J = 14.0 Hz, 1H); °C
NMR (150 MHz, CDCl3): 6 = 168.8, 149.5, 149.1, 148.6, 145.7, 144.8, 129.5, 128.2,
124.4, 124.2, 122.3, 119.8, 116.5, 111.9, 108.1, 101.9, 70.0, 64.7, 56.2, 36.9, 34.5
ppm. HRMS (ESI): calcd. for C2;H;706" [M+H]": 365.1020, found: 365.1020.
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