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General: All reactions and manipulations which are sensitive to moisture or air were performed in an
argon-filled glove box (VAC DRI-LAB HE 493) or using standard Schlenk techniques. Hydrogen gas
(99.999%) was purchased from Boc Gas Inc., Tianjin. Chemical reagents such as Pd/C (10% wt), KO'Bu
and CH3MgBr were purchased from Alfa Aesar company. Anhydrous THF and benzene was distilled
from sodium benzophenone ketyl. Anhydrous DMF, i-PrOH, Et;N and CH,Cl, were freshly distilled from
calcium hydride. Melting points were measured on a RY-I apparatus and uncorrected. NMR spectra were
recorded with a Bruker AV 400 spectrometer at 400 MHz (\H NMR) and 100 MHz (!*C NMR). Chemical
shifts were reported in ppm down field from internal MesSi. Optical rotations were determined using a
Perkin Elmer 341 MC polarimeter. IR spectra were obtained with a Perkin-Elmer spectrometer in KBr
disks. High Resolution Mass Spectra (HRMS) were recorded on an Ion Spec FT-ICR mass spectrometer
with Electron Spray Ionization (ESI) resource. HPLC analyses were determined using a Hewlett Packard
Model HP 1100 Series chromatography.
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(A) Asymmetric Synthesis of Chiral Alcohol (-)/(+)-6
The route for the synthesis of chiral alcohol (=)/(+)-6 is outlined below:

o) l,, TMSN, O ArB(OH)2 (9)
pyridine | 5.0 mol% Pd/C, Na,CO3
CH,Cl,, 1t, 4 h DME/H,0, 60 °C, 5 h
CO,Me 83% yield CO,Me 87% yield
7 8
1 atm H, © 100 atm H, HO:..
5 mol% Pd/C 0.67 mol% (R,S,S)-11a
EtOH, rt, 1h | CO,Me 'BuOK, 'PrOH/'BUOH (1:1) | CO,R
85% yield N rt, 12 h N
S0O,Ph 95% yield SO,Ph
5 (cis/trans = 2.6:1) (-)-6

95% ee ((-)-6a, R = Me)

96% ee ((-)-6b, R = 'Pr)
B(OH), Bh
A\
N “Ph
SO,Ph

9 Ru-(R)-Xyl-SDP/(S,S)-DPEN ((R,S,S)-11a)

Methyl 2-iodo-3-oxocyclohex-1-enecarboxylate (8)!

0 I, TMSN3 o)
pyridine |
—_—
CH,Cly, 1t, 4 h
CO,Me 83% yield CO,Me
7 8

To solution of methyl 3-oxocyclohex-1-enecarboxylate (7, 10.0 g, 66.0 mmol) in CH>Cl, (100 mL) was
added freshly distilled trimethylsilyl azide (22.3 mL, 165 mmol) at 0 °C. After the mixture was stirred at
0 °C for 2 h, a solution of iodine (42.0 g, 165 mmol) in CH,Cl, (100 mL) and pyridine (100 mL) was
added slowly at 0 °C. The mixture was allowed to warm to room temperature and stirred for 4 h. The
mixture was then diluted with Et;O (300 mL) and H,O (300 mL). The organic layer was washed
successively with water, aqueous HCI (1 M), saturated NaHCO3, Na;S,03 and brine, and dried over
anhydrous MgSO4 and concentrated in vacuo to yield a residue. The residue was purified by
chromatography on silica gel column (petroleum ether/ethyl acetate = 4:1) to afford iodide 8 as a white
solid (15.3 g, 83% yield). Rr= 0.41 (silica gel, petroleum ether/ethyl acetate = 5:1). mp 68-70 °C. 'H
NMR (400 MHz, CDCls) & 3.87 (s, 3H), 2.67-2.63 (m, 4H), 2.15-2.06 (m, 2H). *C NMR (100 MHz,
CDCl3) 6 191.7,167.8, 157.6, 104.6, 52.7,36.4, 30.3, 22.2. IR (KBr): vmax 2949, 1730, 1689, 1431, 1291,
1227, 1179 em’!. HRMS (ESI) Calcd for CsHolO3Na ([M+Na]*): 302.9489, found: 302.9491.

Methyl 3-0xo0-2-(1-(phenylsulfonyl)-1H-indol-3-yl)cyclohex-1-enecarboxylate (10)
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0
o ArB(OH), (9) Q B(OH),
| 5.0 mol% Pd/C, Na,COs O \
DME/H,0, 60 °C, 5 h | come N
CO,Me 87% yield N SO.Ph
2 SO,Ph 0 2
8 10

To a solution of iodide 8 (14.0 g, 50.0 mmol), arylboronic acid 9 (19.6 g, 65.0 mmol), and Na,CO; (10.6
g, 100 mmol) in 1,2-dimethoxyethane (140 mL) and H>O (140 mL) was added a catalytic amount of
Pd/C (10% wt, 2.6 g, 2.5 mmol). The reaction mixture was then heated to 60 °C with vigorous stirring
for 5 h. After cooling to room temperature and diluted with water (200 mL), the reaction mixture was
extracted with ethyl acetate (3 x 200 mL). The combined organic solutions were washed with brine, dried
over MgSO4, and concentrated in vacuo. The residue was purified by chromatography on silica gel
column (petroleum ether/ethyl acetate = 3:1) to afford enone 10 as a yellow oil (17.9 g, 87% yield). R¢=
0.32 (silica gel, petroleum ether/ethyl acetate = 3:1). mp 116—118 °C. '"H NMR (400 MHz, CDCl3) § 7.97
(d, J=8.3 Hz, 1H), 7.92-7.86 (m, 2H), 7.54 (s, 1H), 7.49 (d, J = 7.3 Hz, 1H), 7.44-7.40 (m, 2H), 7.28
(m, 1H), 7.22-7.14 (m, 2H), 3.25 (s, 3H), 2.78 (t, /= 6.0 Hz, 2H), 2.70-2.60 (m, 2H), 2.25-2.14 (m, 2H).
13C NMR (100 MHz, CDCl;) § 197.0, 168.6, 149.0, 138.0, 134.4, 133.8, 131.2, 130.1, 129.2, 126.7,
126.0, 124.6, 123.3, 120.1, 115.9, 113.5, 51.9, 38.0, 27.8, 22.1. IR (KBr): vmax 2951, 1737, 1682, 1448,
1367, 1275, 1228, 1175, 1125, 728, 596 cml. HRMS (ESI) Calcd for C,HisNOsSNa ([M+Nal*):
432.0876, found: 432.0880.

Methyl 3-0xo0-2-(1-(phenylsulfonyl)-1H-indol-3-yl)cyclohexanecarboxylate (5)

o
1 atm H,

5 mol% Pd/C

—_—

EtOH, rt, 1 h | CO,Me
N COMe  “g59 yield N 2
SO,Ph SO,Ph

10 5 (cis/trans = 2.6:1)

To a solution of enone 10 (12.0 g, 29.3 mmol) in ethanol (600 mL) was added Pd/C (10% wt, 1.56 g,
1.47 mmol). The mixture was stirred under atmospheric pressure of H, for 12 h and was then filtered
through a pad of Florisil. The filtrate was concentrated in vacuo and the residue was purified by
chromatography on silica gel column (toluene/ethyl acetate = 6:1) to afford ketone 5 as a white solid
(10.2 g, 85% yield, cis/trans ~ 3:1). Ry = 0.58 (silica, toluene/ethyl acetate = 4:1). '"H NMR (400 MHz,
CDCl3) & 7.80 (d, J = 8.0 Hz, 0.75H), 7.48 (d, J = 8.0 Hz, 0.25H), 7.85-7.80 (m, 2H), 7.73 (s, 0.75H),
7.47-7.41 (m, 2H), 7.41-7.33 (m, 2H), 7.31-7.23 (m, 1.25H), 7.20-7.16 (m, 1H), 4.13 (d, /= 12.0 Hz,
0.25H), 4.03 (d, J = 5.2 Hz, 0.75H), 3.44 (s, 2.25H), 3.37 (q, J = 4.8 Hz, 0.75H), 3.33 (s, 0.75H), 3.11
(td, J=11.6, 3.6 Hz, 1H), 2.60-2.52 (m, 1.25H), 2.45-2.35 (m, 0.75H), 2.25-2.15 (m, 2H), 2.14-2.02
(m, 1H), 1.98-1.88 (m, 1H). *C NMR (100 MHz, CDCls) § 206.1, 205.3, 173.1, 172.8, 137.8, 134.3,
133.6, 130.2, 129.0, 126.5, 126.4, 125.3, 124.6, 124.6, 124.4, 123.1, 123.0, 119.9, 118.9, 116.6, 113.4,
1134, 51.7, 51.5, 50.0, 49.5, 48.1, 48.0, 41.1, 39.7, 28.8, 26.6, 25.4, 22.9. HRMS (ESI) Calcd for
C2H21NOsSNa ([M+Na]*): 434.1033, found: 434.1035.

Asymmetric Synthesis of (-)/(+)-6
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o 100 atm H, HO/..

0.67 mol% (R,S,S)-11a Q
BUOK, 'PrOH/'BUOH (1:1) | CO,Me
| co,Me

rt, 12 h N
go Ph (S/C = 150) SO,Ph
2 95% yield (-)-6 (R = Me, Pr)

5 (cis/trans = 2.6:1) Ru-(R)-Xyl-SDP/(S,S)-DPEN

96% ee ((-)-6, R = Me) ((R,S,S)-11a)

95% ee ((-)-6, R = 'Pr)
The catalyst [RuCl,-(R)-Xyl-SDP/(S,S)-DPEN] (18 mg, 0.018 mmol) was placed in a hydrogenation
vessel in a glove box under argon atmosphere. A mixture solvent (20.0 mL, 'PrOH/BuOH = 1:1) was
introduced with a syringe, and the vessel was purged with hydrogen and pressurized to 20 atm for 5 min.
After releasing the pressure, a solution of ketone 5 (1.13 g, 2.75 mmol) in the mixture solvent (10.0 mL,
PrOH/BuOH = 1:1) and a solution of ‘BuOK (0.2 mmol/mL, 0.8 mmol) also in the mixture solvent (4
mL, 'PrOH/BuOH = 1:1) were added sequentially into the vessel. The vessel was then purged with
hydrogen and pressurized to 100 atm. After stirring at room temperature for 12 h, the reaction was
stopped. The reaction mixture was concentrated in vacuo and the residue was purified through a short
silica gel column (petroleum ether/ethyl acetate = 4:1) to afford alcohol (-)-6 (1.08 g, 95% yield) as a
mixture of methyl ester ((—)-6a, 0.80 g, 70.4% yield) and isopropyl ester ((—)-6b, 0.28 g, 24.6% yield) in
aratio around 3:1. (—)-6a: white solid. Rf = 0.52 (silica, petroleum ether/ethyl acetate = 3:1). 96% ee. mp
60-62 °C. [a];, —87.2 (¢ 1.06, CHCls). '"H NMR (400 MHz, CDCl;) & 8.00 (d, J = 8.3 Hz, 1H), 7.86—
7.79 (m, 2H), 7.52-7.49 (m, 3H), 7.42 (t, /= 8.0 Hz, 2H), 7.33 (t, /= 7.8 Hz, 1H), 7.24 (t, /= 7.8 Hz,
1H), 4.03 (s, 1H), 3.36 (s, 3H), 3.29 (dd, J=12.0, 1.2 Hz, 1H), 3.14 (td, J=11.8, 3.5 Hz, 1H), 2.04 (t, J
= 13.5 Hz, 2H), 1.90-1.77 (m, 1H), 1.73-1.56 (m, 3H), 1.37 (m, 1H). *C NMR (100 MHz, CDCl;) §
175.6,135.4,133.7,129.9, 129.2, 126.6, 125.2, 123.6, 123.4, 123.0, 119.5, 113.9, 66.9, 51.5,42.2, 41.2,
31.6,29.9, 18.7. IR (KBr): vmax 3473, 2937, 1728, 1447, 1367, 1175, 725, 598 cm’!. HRMS (ESI) Calcd
for C2H23sNOsSNa ([M+Na]*): 436.1189, found: 436.1191. (-)-6b: white solid. Rf = 0.55 (silica,
petroleum ether/ethyl acetate = 3:1). 95% ee. mp 114-116 °C. [a], —74.2 (¢ 1.0, CHCL3). "H NMR (400
MHz, CDCl3) 8 7.99 (d, J= 8.3 Hz, 1H), 7.87-7.81 (m, 2H), 7.55-7.47 (m, 3H), 7.41 (t, J="7.7 Hz, 2H),
7.32 (t, J=8.0 Hz, 1H), 7.23 (t, J=8.0 Hz, 1H), 4.66 (dt, J=12.5, 6.3 Hz, 1H), 4.02 (s, 1H), 3.28 (dd, J
=12.0, 1.8 Hz, 1H), 3.08 (td, /= 12.0, 3.5 Hz, 1H), 2.10-1.95 (m, 2H), 1.87-1.79 (m, 1H), 1.64 (m, 3H),
1.38 (s, 1H), 0.91 (d, J = 6.3 Hz, 3H), 0.76 (d, J = 6.2 Hz, 3H). *C NMR (100 MHz, CDCl3) § 174.5,
138.1,135.3, 133.1, 130.1, 129.2, 126.7, 125.1, 123.6, 123.2, 123.0, 119.6, 113.8, 67.3, 67.1, 42.6, 41.2,
31.7,29.9,21.4,21.2, 18.8. IR (KBr): vmax 3478, 2923, 1704, 1448, 1367, 1177, 598 cm™!. HRMS (ESI)
Calcd for C24H27NOsSNa ([M+Na]*): 464.1502, found: 464.1501.

With the same procedure chiral alcohol (+)-6 was also obtained as a mixture of methyl ester and isopropyl
ester by using [RuCl,-(S)-Xyl-SDP/(R,R)-DPEN] as the catalyst. 95% yield. (+)-6a: white solid, mp 60—
62 °C, 96% ee, [a]5 +85.5 (¢ 1.0, CHCL3). (+)-6b: white solid, mp 113-115 °C. 95% ee, [o]» —73.4 (¢
1.0, CHCly).

The experiment data of optimizing the hydrogenation conditions see below.”

Table S1 Optimizing the hydrogenation conditions
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o HO"'Q Ph
H,/ Cata* .
| come 'B”%}g‘ﬂvfs’g') 12h QJ COR “Ph
SO,Ph SO,Ph
5 (cis/trans = 2.6:1) (-)-6a (R = Me) Ru~(R)-Xyl-SDP/(S, S)-DPEN
(—)—6b (R - iPr) ((R,S,S)-11a, Ar = 3,5-(Me)2-CeH3)
Ru-(R)-SDP/(S,S)-DPEN
((R,S,S)-11b, Ar = CgHs)
) Ee (%)?
Entry Catalyst Solvent Conv. (%)?  Yield (%)°
(-)-6a  (-)-6b
1 (R,S,5)-11a PrOH 100 75 87 84
2 (R,S,5)-11b PrOH 100 55 77 0
(R,S,5)-11a ‘BuOH 60 38 97 -
4¢ (R,S,5)-11a ‘BuOH 60 34 71 -
(R,S,S)-11a Toluene 15 11 98 —
(R,S,5)-11a THF 70 28 99 -
(R,S,S)-11a  '‘PrOH/BuOH (2:1) 100 62 95 85
(R,S,S)-11a  '‘PrOH/BuOH (1:1) 100 56 97 93
9/ (R,S,S)-11a  '‘PrOH/BuOH (1:1) 100 95 96 95

Notes: “ Reaction conditions: 0.5 mmol scale, [5] = 0.08 M, [KO‘Bu] = 0.02 M, 25-30 °C, 50 atm H», 12 h. ?
Determined by 'H NMR. ¢ Isolated yield. The ratio of (—)-6a to (—)-6b from 3:1 to 1:1 determined by 'H NMR, and
the low yield (compare to the conversion) is due to the substrate and the product are prone to hydrolysis by water,
which is inevitably coming from the solvents used). ¢ Determined by HPLC on chiral OD-H column. ¢ at 60 °C;/
100 atm Ha, 4 A MS.

HPLC conditions: For (—)-6a: Chiralcel OD-H column (25 cm % 0.46 cm ID); n-hexane/2-propanol =
85:15; temp, rt; flow rate = 1.0 mL/min; 220 nm UV detector; 7z (15,25,35) = 5.95 min and ¢z (1R,2R,3R)
= 12.68 min. For (—)-6b: Chiralcel OD-H column (25 cm x 0.46 cm ID); n-hexane/2-propanol = 85:15;
temp, rt; flow rate = 1.0 mL/min; 220 nm UV detector; tr (15,25,3S) = 4.73 min and fr (1R,2R,3R) =
10.55 min.

(B) Synthesis of Ketone (-)/(+)-14
The route for the synthesis of chiral ketone (=)/(+)-14 is outlined below.

HO... HOW..
R MelLi, CeC|3 -
I CO,R THF, -78°C to CHQCIZ 30 °C 2h

-30°C,2h 85% yield OH
SO Ph SO Ph
SO2Ph 90% yield 2 \ 2
(-)-6 (-)-12 v (+)13
. ‘\}..L
.__;/‘:_‘t_‘_,__, '3 I, Mew o O
N (' v & +1 —)J\
¢ /~N=S-N" "OMe
Burgess reagent «, A 4
> . v . Me ) 0
THF, 25°C, 2 h e . Me
84% yield 8% Burgess reagent

LS

Alcohol (-)-12
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HO.., HO...

Q MeLi, CeClg
| co,R THF -78°Cto-30°C,2h \
N

90% yield N
SO,Ph °Y so,ph O
(-)-6 (R = Me, 'Pr) ()12

A suspension of CeCl; (26.4 g, 107 mmol) and chiral alcohol (-)-6 (7.6 g, 17.8 mmol, (—)-6a/(—)-6b =
3:1) in THF (30 mL) was stirred at room temperature for 2 h. Then the mixture cooled to —78 °C, and a
solution of MeLi (1.0 M, 107 mL, 107 mmol) in THF was added. After completion of the addition, the
temperature was allowed to —30 °C for 2 h. The mixture was quenched with aqueous HCI (1 M, 200 mL)
and extracted with ethyl acetate. The combined organic solutions were washed with brine, dried over
MgSOs4, and concentrated in vacuo. The residue was purified by chromatography on silica gel column
(petroleum ether/ethyl acetate = 2:1) to afford the product (-)-12 as a white solid (6.6 g, 90% yield). Re
= 0.43 (silica gel, petroleum ether/ethyl acetate = 2:1). mp 138140 °C, [a]5 —55.1 (¢ 1.2, CHCL). 'H
NMR (400 MHz, CDCl3) & 8.04 (d, J = 8.3 Hz, 1H), 7.93-7.87 (m, 2H), 7.66 (d, /= 7.8 Hz, 1H), 7.63
(s, 1H), 7.54 (t,J= 7.4 Hz, 1H), 7.45 (t, J="7.7 Hz, 2H), 7.36 (t, /= 7.4 Hz, 1H), 7.28 (t, /= 8.0Hz, 1H),
3.73 (s, 1H), 2.95 (dd, J = 11.6, 2.1 Hz, 1H), 2.37 (td, J= 11.8, 3.6 Hz, 1H), 2.11-2.01 (m, 1H), 1.97-
1.86 (m, 2H), 1.76-1.54 (m, 3H), 1.18-1.14 (m, 1H), 1.08 (s, 3H), 0.94 (s, 3H). '3*C NMR (100 MHz,
CDCl3) 6 138.0, 135.2, 133.8, 130.3, 129.3, 126.6, 125.2, 125.1, 124.4, 123.4, 120.3, 113.9, 73.9, 70.2,
45.4,41.7,32.7,28.8, 284, 26.7, 19.5. IR (KBr): vmax 3372, 2922, 1447, 1370, 1180, 1098, 725, 600,
553 cmrl. HRMS (ESI) Caled for Co3H27NO4SNa ([M+Na]*): 436.1553, found: 436.1550.

Crystals of (—)-12 suitable for X-ray analysis were grown from diethyl ether/hexane. Crystallographic

data for (—)-12 are given in Table S2.
} &
e

pr I
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o B . - -
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L
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Table S2. Crystallographic data and structure refinement for (-)-12

Empirical Formula C26H33NOsS

Formula weight 471.59

Temperature 1132) K

Wavelength 0.71073 A

Crystal system, space group Orthorhombic, P2(1)2(1)2(1)
a=7.8163(16) A o =90°

Unit cell dimensions b=11.5552)A B=90°
c=26919(5) A y=090°

Volume 2431.2(8) A®

Z, Calculated density 4,1.288 Mg/m?

Absorption coefficient 0.170 mm-!

F(000) 1008
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Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 24.99
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

0.20x0.18 x 0.12 mm

1.51 to 24.99 deg

-9<=h<=9, -13<=k<=13, -31<=I<=31
19854 / 4263 [R(int) = 0.1047]
99.9 %

Semi-empirical from equivalents
0.9799 and 0.9668

Full-matrix least-squares on F?
4263 /24 /304

1.121

R1=0.0842, wR2 =0.1925
R1=0.1155, wR2 =0.2088
-0.09 (18)

0.299 and -0.488 e.A"

Alcohol (+)-12

MeLi , CeCls
Co,R  THF, -78°Ct0-30°C, 2 h
N 89% yield N
SO,Ph oy so,ph  OH
(+)-6 (R = Me, 'Pr) (+)-12

With the same procedure the chiral alcohol (+)-12 was synthesized from the chiral alcohol (+)-6: 89%
yield, white solid. mp 139141 °C. [a]; +57.2 (¢ 1.0, CHCL).

Ketone (+)-13

HO/.. o)
PCC
| CH.Cly, rt, 2 h \
N OH 85% yield N
SO,Ph °Y so,ph O
(-)-12 (+)-13

Pyridinium chlorochromate (10.0 g, 46.5 mmol) was added in small portions to a vigorously stirred
solution of alcohol (-)-12 (6.4 g, 15.5 mmol) in DCM (200 mL). After completing the addition, the
mixture was stirred at room temperature for 2 h. The reaction mixture was diluted with ether and filtered
through a pad of Florisil. The filtrate was concentrated in vacuo and the residue was purified through a
short silica gel column (petroleum ether/ethyl acetate = 2:2) to afford compound (+)-13 as a white solid
(5.4 g, 85% yield). Re=0.37 (silica gel, petroleum ether/ethyl acetate = 2:1). mp 126-128 °C. [a], +103.2
(c 0.5, CHCl3). 'H NMR (400 MHz, CDCl3) 8 7.96 (d, J = 8.2 Hz, 1H), 7.84 (d, J = 7.7 Hz, 2H), 7.52
(dd, J=14.1, 7.5 Hz, 2H), 7.46 (s, 1H), 7.41 (t, J= 7.5 Hz, 2H), 7.30 (t, /= 7.7 Hz, 1H), 7.22 (t, J=7.4
Hz, 1H), 3.92 (d, /= 6.2 Hz, 1H), 2.55-2.28 (m, 3H), 2.16 (d, J = 6.8 Hz, 2H), 1.90 (brs, 1H), 1.76-1.68
(m, 1H), 1.28-1.26 (m, 1H), 1.19 (s, 3H), 1.14 (s, 3H). '3C NMR (100 MHz, CDCl;) & 209.8, 138.0,
135.2, 133.8, 130.3, 129.2, 126.6, 125.0, 124.0, 123.5, 121.5, 120.7, 113.7, 51.7, 49.6, 39.3, 29.0, 27.2,
25.1,23.2. IR (KBr): vmax 3449, 2962, 1690, 1639, 1450, 1369, 1175, 750, 595, 570 cm™. HRMS (ESI)
Calcd for C23H2sNO4SNa ([M+Na]"): 434.1397, found: 434.1399.

Ketone (-)-13

S7



PCC
CH,Cly, rt, 2 h
OH 86% yield

N N
SO,Ph so,ph OH

(+)-12 (-)-13
With the same procedure the chiral ketone (—)-13 was synthesized from the chiral alcohol (+)-12: 86%
yield. mp 125-127 °C. [a];, —98.5 (¢ 1.0, CHCIs).

Ketone (+)-15°

le) (6]
Burgess reagent
| THF, 1t, 2 h |
N o/ vi N
SO,Ph OH 84% yield SO,Ph

(+)-13 (+)-14

To a solution of alcohol (+)-13 (4.6 g, 11.2 mmol) in THF (100 mL) was added Burgess reagent (8.6 g,
33.6 mmol mmol) at room temperature under an argon atmosphere. After stirring at room temperature
for 2 h, H,O (80 mL) was added to the mixture and the resulting mixture was extracted with ethyl acetate
(3 x 100 mL). The combined organic solutions were washed with brine, dried over MgSQO4, and
concentrated in vacuo. The residue was purified by chromatography on silica gel column (petroleum
ether/ethyl acetate = 5:1) to afford the ketone (+)-14 as a light yellow solid (3.7 g, 84% yield). R = 0.71
(silica gel, petroleum ether/ethyl acetate = 3:1). mp 132—134°C. [o]; +45.0 (¢ 1.0, CHCLs). 'H NMR (400
MHz, CDCl3) § 7.94 (d, J= 8.3 Hz, 1H), 7.80-7.73 (m, 2H), 7.47 (t,J= 7.5 Hz, 1H), 7.36 (t, /="7.7 Hz,
2H), 7.32 (s, 1H), 7.28-7.23 (m, 2H), 7.20-7.12 (m, 1H), 4.51 (s, 1H), 4.47—4.42 (m, 1H), 3.78 (d, J =
12.1 Hz, 1H), 2.86 (td, J=11.6, 4.0 Hz, 1H), 2.61-2.45 (m, 2H), 2.23-2.14 (m, 1H), 2.00-1.81 (m, 3H),
1.47 (s, 3H). *C NMR (100 MHz, CDCl3) § 207.9, 145.4,138.1, 135.2, 133.5, 130.6, 129.0, 126.5, 125.0,
124.4, 123.1, 120.0, 119.0, 113.8, 112.6, 52.1, 52.1, 41.7, 31.5, 25.9, 18.4. IR (KBr): vmax 2937, 1711,
1448, 1366, 1175, 725, 599 cm'!. HRMS (ESI) Caled for C,3H23NO3SNa ([M+Nalh): 416.1291,
found:416.1294.

Ketone (-)-14

y Burgess reagent
A THF, rt, 2 h
OH  85%yield §0,Ph

JR
glOzPh
(+)-13 (+)-14

With the same procedure the ketone (—)-14 was synthesized from the ketone (-)-13: 85% yield. mp 133—
134 °C, [0] +46.1 (¢ 1.1, CHCL).

(C) Synthesis of Ketone (—)/(+)-17
The route for the synthesis of chiral ketone (=)/(+)-17 is outlined below.
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HO
LiIHMDS o
LiIHMDS, Mel ZnBry, MeCHO
THF, -78 °C to THF, -78 °C to &
-50°C,3h 0°C,45h |
% yi 71% yield N
75% yield o yie §0,Ph
(+)-16
Martin's sulfurane
_—
CHClg, rt, 0.5 h
85% vyield
Ketone (+)-15
Me
(0]
LIHMDS, Mel R
N \ THF, -78 °C to -50°C, 3 h \
i N
SO,Ph 75% yield SO,Ph

(+)-14 (+)-15

To a solution of ketone (+)-14 (1.7 g, 4.3 mmol) in THF (10 mL) at —78 °C was slowly added a solution
of LIHMDS (1.0 M, 8.6 mL, 8.6 mmol) in THF and the resulting solution was stirred at the same
temperature for 1 h. Then iodomethane (0.31 mL, 4.95 mmol) was added to the reaction mixture and the
resulting solution was again allowed to warm to —20 °C for 3 h. The mixture was quenched with saturated
aqueous ammonium chloride and extracted with ethyl acetate (3 x 50 mL). The combined organic
solutions were washed with brine, dried over MgSQs, and concentrated in vacuo. The residue was
purified by chromatography on silica gel column (petroleum ether/ethyl acetate = 6:1) to afford the
ketone (+)-15 as a light semi-oil solid (1.32 g, 75% yield, dr = 5:1). R¢ = 0.56 (silica gel, petroleum
ether/ethyl acetate = 5:1). [a], +23.5 (¢ 0.3, CHCl3). 'H NMR (400 MHz, CDCl3) § 7.94 (d, J= 8.2 Hz,
1H), 7.84-7.76 (m, 2H), 7.51 (t, J= 7.5 Hz, 1H), 7.43-7.36 (m, 4H), 7.32-7.28 (m, 1H), 7.19 (t,J=7.5
Hz, 1H), 4.64 (s, 2H), 4.00 (d, J = 9.2 Hz, 1H), 2.99-2.93 (m, 1H), 2.75-2.68 (m, 1H), 2.08-1.90 (m,
3H), 1.83-1.78 (m, 1H), 1.59 (s, 3H), 1.23 (d, J = 7.2 Hz, 2.5H). *C NMR (100 MHz, CDCls) § 211.8,
145.8, 138.1, 135.2, 133.7, 130.5, 129.1, 129.0, 126.6, 124.7, 124.3, 123.2, 120.2, 119.7, 113.7, 112.7,
50.1, 48.8, 43.3, 31.1, 25.7, 19.7, 16.3. HRMS (ESI) Calcd for C24H2sNO3SNa ([M+Na]"): 430.1447,
found: 430.1447.

Ketone (-)-15

LiIHMDS, Mel
THF, =78 °C to -50 °C, 3 h
; N
75% yield SO,Ph

(-)-15
With the same procedure the ketone (—)-15 was synthesized from the ketone (-)-14. 75% yield. [a]zs -
24.3 (¢ 0.6, CHCl3).
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Alcohol (1)-16°

LiHMDS o
ZnBr,, MeCHO

THF, ~78°C t0 0 °C, 4.5 h
71% yield \
N N
SO,Ph SO,Ph
(+)-15 (+)-16
To a solution of ketone (+)-15 (2.21 g, 5.4 mmol) in THF (20 mL) was added a solution of LIHMDS (1.0
M, 10.8 mL, 10.8 mmol) in THF at —78 °C. After being stirred at 0 °C for 1 h, the mixture was cooled to
—78 °C again, and a solution of ZnBr; (2.43 g, 10.8 mmol) in THF (12 mL) was added. After the addition,
the reaction mixture was slowly warm to 0 °C and stirred at the same temperature for 0.5 h. Then,
acetaldehyde (1.21 mL, 21.6 mmol) was added. The mixture continued to stir at 0 °C for 0.5 h, and then
aqueous H,O» (30 wt.%, 12 mL) and aqueous NaOH (3 M, 36 mL) was added dropwise to the reaction.

The reaction mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic solutions were

washed with brine, dried over MgSQs, and concentrated in vacuo. The residue was purified by
chromatography on silica gel column (petroleum ether/ethyl acetate = 2:1) to afford the alcohol (+)-16
as a white solid (1.72 g, 71% yield, dr = 10:1). R = 0.31 (silica gel, petroleum ether/ethyl acetate = 2:1).
mp 78-80 °C. [a] +8.4 (¢ 0.9, CHCl3). 'H NMR (400 MHz, CDCls) 8 7.92 (d, J = 8.3 Hz, 1H), 7.77 (d,
J=17.7Hz, 2H), 7.47 (t, J = 7.4 Hz, 1H), 7.41-7.33 (m, 4H), 7.23 (t, J= 7.7 Hz, 1H), 7.14 (t, J= 7.5 Hz,
1H), 4.70 (s, 1H), 4.61 (s, 1H), 4.57-4.58 (m, 1H), 4.25 (d, J= 12.4 Hz, 1H), 2.93 (td, J= 11.9, 4.3 Hz,
1H), 2.05-2.04 (m, 1H), 2.00 (dt, J=14.3, 3.6 Hz, 1H), 1.80-1.63 (m, 3H), 1.49 (s, 3H), 1.24 (d, /= 6.3
Hz, 3H), 0.99 (d, J = 9.6 Hz, 3H). '*C NMR (100 MHz, CDCl;) § 211.0, 146.0, 138.1, 135.0, 133.5,
131.2, 129.0, 126.5, 125.0, 124.4, 123.2, 120.1, 119.4, 113.6, 112.8, 70.3, 53.3, 51.4, 47.6, 36.0, 27.2,
18.2,17.9, 16.3. IR (KBr): vmax 3543, 2975, 2937, 1711, 1447, 1366, 1175, 745, 571 cm’'. HRMS (ESI)
Calcd for Co6H2oNO4SNa ([M+Na]*): 474.1710, found: 474.1712.

Alcohol (-)-16*

LiIHMDS
ZnBr,, MeCHO

THF, ~78°C t0 0°C, 4.5 h
73% yield

N N

SO,Ph SO,Ph

(=)-15 (-)-16

20
b —

With the same procedure the alcohol (—)-16 was synthesized from the ketone (—)-15: 73% yield. [o]
10.1 (¢ 0.5, CHCl3).

Ketone (+)-17

Martin's sulfurane

_ >

CHCl, t, 0.5 h
85% yield

I

N
SO,Ph
(+)-17
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To a solution of alcohol (+)-16 (1.6 g, 3.5 mmol) in CHCI; (16 mL) was added Martin Sulfurane (9.5 g,
14.2 mmol), and the obtained reaction mixture was stirred at room temperature for 0.5 h. The solvent
was removed in vacuo and the residue was purified by chromatography on silica gel column (petroleum
ether/ethyl acetate = 8:1) to afford ketone (+)-17 as a white solid (1.3 g, 85% yield). R¢= 0.67 (silica gel,
petroleum ether/ethyl acetate = 6:1). mp 148—150 °C. [()t]zD0 +89.8 (¢ 1.0, CHCl3). 'H NMR (400 MHz,
CDCl3) 6 7.96 (d, J = 8.2 Hz, 1H), 7.80 (d, /= 7.5 Hz, 2H), 7.50 (t, /= 7.4 Hz, 1H), 7.40 (t, /= 7.7 Hz,
2H), 7.34 (s, 1H), 7.30-7.16 (m, 3H), 6.14 (dd, J=17.7, 10.7 Hz, 1H), 5.36 (d, /= 10.7 Hz, 1H), 5.17
(d, J=17.7 Hz, 1H), 4.59 (s, 1H), 4.51 (s, 1H), 4.18 (d, /= 12.5 Hz, 1H), 2.96-2.85 (m, 1H), 2.26-2.08
(m, 2H), 1.89-1.77 (m, 2H), 1.47 (s, 3H), 1.22 (s, 3H). *C NMR (100 MHz, CDCl;) & 209.0, 145.7,
142.6, 138.2, 135.1, 133.5, 131.0, 129.0, 126.5, 125.2, 124.4, 123.1, 119.6, 119.1, 116.3, 113.8, 112.6,
52.8,52.2,48.4,38.9,28.2,24.7,18.2. IR (KBr): vmax 2926, 1709, 1608, 1448, 1365, 1176, 725, 598 cr®
. HRMS (ESI) Calcd for C2sH27NO3SNa ([M+Na]"): 456.1604, found:456.1599.

Ketone (-)-17

Martin's sulfurane

_— =

CHCls, 1t, 0.5 h
84% yield

N
SO,Ph
(-)-16 ()17

With the same procedure the ketone (—)-17 was synthesized from the alcohol (-)-16: 84% yield. [a]z,;) -
85.3 (¢ 0.4, CHCly).

(D) Total Synthesis of (+)-Hapalindole Q (1)°
The route for the synthesis of (+)-Hapalindole Q (1) is outlined below.

{Me

Me NH,OAc 1) NaOH (aq.) MeOH

o NaBH3CN HN 80°C,1h
_vabHsL N .
MeOH/THF 2) SC(imid),DCM, )
\\ r‘t;7.d \ rt, 4 h \\\
N 50% vyield N 70% yield (2 steps)
SO,Ph SO,Ph
(+)-17 (+)-18 (+)-hapalindole Q (1)

To a solution of ammonium acetate (249 mg, 3.23 mmol) and NaBH3CN (50 mg, 0.80 mmol) in MeOH
(4.0 mL) was added a solution of ketone (+)-17 (70 mg, 0.16 mmol) in THF (1.0 mL). The reaction
mixture was stirred for 7 d at room temperature, and then quenched with aqueous NaHCO; (1 M, 3 mL)
and extracted with ethyl acetate (3 X 15 mL). The combined organic solutions were washed with brine,
dried over MgSOs, and concentrated in vacuo. The residue was purified by chromatography on silica gel
column (petroleum ether/ethyl acetate/methol = 50:25:1) to afford the amine 18 as a white solid (35 mg,
50% yield) and recovered ketone (+)-17 (32.9 mg, 47%). To a solution of amine (+)-18 (35 mg, 0.08
mmol) in methol (5 mL) was added aqueous NaOH (3 N, 2.7 mL). The mixture was heated to 80 °C for
1 h, then cooled to room temperature. The solvent was removed in vacuo and the residue was diluted by
ethyl acetate (15 mL) and H>O (10 mL). After extracted with ethyl acetate (3 x 15 mL), the combined

organic solutions were washed with brine, dried over MgSQOy, and concentrated in vacuo. The residue
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was then dissolved in DCM (8 mL) and CS(imid), (17.2 mg, 0.167 mmol) added. The solution was
allowed to stir at room temperature for 4 h and then concentrated in vacuo. The residue was purified by
chromatography on silica gel column (hexane/CH,Cl, =2:1) to afford (+)-hapalindole Q (1) as a colorless
oil (18.8 mg, 70% yield). R¢ = 0.43 (silica gel, hexane/CH,Cl, = 2:1). [a]} + 27.8 (¢ 1.1, CH,Cl,) [lit:
[o]f +24.1 (c 1.1, CHxC1»)°]. '"H NMR (400 MHz, CDCl5) § 8.01 (s, 1H), 7.66 (d, J = 7.9 Hz, 1H), 7.36
(d, J=8.1 Hz, 1H), 7.18 (t, /= 7.2 Hz, 1H), 7.11 (t, J= 7.4 Hz, 1H), 7.01 (d, J= 2.3 Hz, 1H), 6.24 (dd,
J=17.6,11.1 Hz, 1H), 5.39 (d, J=11.1 Hz, 1H), 5.29 (d, /= 17.6 Hz, 1H), 4.52 (s, 1H), 4.46 (s, 1H),
3.88 (s, 1H), 3.14 (s, 1H), 2.78 (s, 1H), 2.04—1.97 (m, 1H), 1.83 (m, 1H), 1.59 (d, /= 10.7 Hz, 2H), 1.51
(s, al3H), 1.24 (s, 3H). 3*C NMR (100 MHz, CDCl5) 6 146.8, 138.9, 136.7, 131.1, 123.5, 121.9, 119.3,
116.3,115.0, 111.8, 111.5, 70.7, 50.0, 42.1, 36.4, 28.3, 27.4, 19.0. HRMS (ESI) calcd for C,1H24N>SNa
([M+Na]"): 359.1552, found: 359.1549.

(E) Total Synthesis of (—)-12-epi-Hapalindole Q Isonitrile (2) and (-)-Hapalindole D (3)
The route for the synthesis of (—)-12-epi-Hapalindole Q Isonitrile (2) and (-)-Hapalindole D (3) is

outlined below.

Me
O:{, Me
1) LIHMDS, THF o y

-78°C,1h

—_—TY

Mel, K,CO3
—_—

2) N-acetylimidazole DMSO, rt, 4 h
-78°Ctort,5h 91% vyield |
70% yield N
SO,Ph
(+)-21
Me
HO~Z Me // Me
’ 0 NH,4OAc
LIAIH('BuO), 0 Martin's sulfurane NaBH3;CN
J —_—
THF, 0°C, 2 h CHCl3, rt, 0.5 h S MeOH/THF, rt, 7 d
85% yield | 85% yield | 70% vyield
N N
SO,Ph SO,Ph
(+)-22 (+)-23
,//Me
5 ) NaOH, MeOH
_8secash SO
SC imid),, DCM
rt 2h
82% yield (2 steps)
SOgPh SOzPh
(-)-24 (54% yield) (-)-25 (16% yield) hapa"”d"'e D@

Z/Me

1) NaOH, MeOH, 85 °C, 10 h
2) HCO,H, CDMT, N-methylmorpholine
DMAP, DCM, 25°C, 3 h
3) Burgess reagent, benzene, rt., 4 h
59% vyield (3 steps)

Diketone (+)-207

1) LIHMDS, THF

-78°C, 1h ©
| 2) N-acetylimidazole
N ~78°Ctort, 5 h |
SOzPh 70% yield N
SO,Ph
(+)-14 (+)-20

To a stirred solution of (+)-14 (4.0 g, 10.1 mmol) in 15 mL of THF was added a solution of LIHMDS
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(1.0 mol/L, 30.3 mL, 30.3 mmol) in THF at —78 °C under nitrogen atmosphere. After the addition, the
reaction mixture was stirred at the same temperature for 1 h, and then a solution of N-acetylimidazole
(3.34 g, 30.3 mmol) in dry THF (15 mL) was added slowly at —78 °C. The resulting mixture was warmed
to room temperature naturally and stirred at room temperature for 5 h. The reaction was quenched with
20 mL saturated NH4CI solution, extracted with ethyl acetate (3 <20 mL). The combined organic phases
were washed with brine (30 mL) and dried over anhydrous MgSO.. After filtration and removal of the
solvent in vacuo, the residue was purified by flash column chromatography on silica gel with ethyl acetate
/petroleum ether (10:1) as a eluent to afford diketone (+)-20 (3.15 g, 70% vyield) as colorless semi-oil
solid. Rf = 0.51 (silica gel, petroleum ether/ethyl acetate = 4:1). [a];, +13.2 (¢ 1.0, CH:Cl,). 'H NMR
(400 MHz, CDCls) 6 15.95 (s, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.83-7.77 (m, 2H), 7.49 (d, J = 7.2 Hz, 1H),
7.43-7.33 (m, 4H), 7.30-7.26 (m, 1H), 7.19 (t, J = 7.4 Hz, 1H), 4.63 (d, J = 1.2 Hz, 1H), 4.46 (s, 1H),
3.82 (d, J=8.8 Hz, 1H), 2.59 (td, J = 10.0, 2.8 Hz, 1H), 2.50 (t, J = 5.6 Hz, 2H), 2.23 (s, 3H), 1.94-1.86
(m, 1H), 1.78-1.69 (m, 1H), 1.59 (s, 3H). *C NMR (101 MHz, CDCl;) & 199.2, 180.6, 145.6, 138.1,
135.3,133.6,129.9, 129.1, 126.6, 124.9, 124.7, 123.3,121.8, 119.7, 113.9, 111.9, 107.0, 46.3, 42.8, 26.6,
25.3,23.4,19.9. IR (KBr): vmax 3371, 2927, 1696, 1448, 1369, 1177, 908, 746 cm™*. HRMS (ESI) Calcd.
for CasH2sNO4SNa*[M + Na']: 458.1402, found: 458.1403.

Diketone (+)-218

Me
0= Me
Mel, K,CO3 %
—_—
DMSO, rt, 4 h
91% yield \
N
SO,Ph SO,Ph
(+)-20 (+)-21

To a stirred solution of diketone (+)-20 (2.96g, 6.8 mmol) in 10 mL of DMSO was added K,COs (5.64
g, 40.8 mmol) and Mel (5.80 g, 40.8 mmol) at room temperature. The resulting mixture was stirred at
that temperature for 4 h. After quenched with H,O (25 mL), the mixture was extracted with Et,O (3 %30
mL). The organic phase was washed with brine and dried over MgSO.. After filtration and removal of
the solvent in vacuo, the residue was purified by flash column chromatography on silica gel
(EtOAc/petroleum ether = 20:1) to afford diketone (+)-21 (2.8 g, 91% vyield, dr = 10:1) as light orange
semi-oil solid. R = 0.54 (silica gel, petroleum ether/ethyl acetate = 4:1). [o], +40.1 (¢ 1.0, CH2Cl,). *H
NMR (400 MHz, CDCl3) & 7.94 (d, J = 8.2 Hz, 1H), 7.83-7.77 (m, 2H), 7.50 (d, J = 7.2 Hz, 1H), 7.40
(t, J = 7.6 Hz, 2H), 7.36 (s, 1H), 7.29 (dd, J = 14.4, 6.8 Hz, 2H), 7.20 (d, J = 7.2 Hz, 1H), 4.56 (d, J =
8.4 Hz, 2H), 4.04 (d, J = 11.2 Hz, 1H), 2.97 (td, J = 10.8, 5.2 Hz, 1H), 2.50-2.40 (m, 1H), 2.02 (s, 5H),
1.87-1.79 (m, 1H), 1.54 (s, 6H). **C NMR (101 MHz, CDCls) § 208.8, 207.2, 145.2, 138.1, 135.1, 133.7,
130.3,129.1, 129.0, 126.7, 126.6, 125.3, 124.7, 123.3, 119.9, 118.0, 113.8, 113.0, 61.8, 51.0, 48.8, 32.8,
27.0, 26.3, 20.3, 18.8. IR (KBr): vmax 3363, 2936, 1707, 1448, 1366, 1264, 898, 746 cm™*; HRMS (ESI)
Calcd. for C26H27NO4SNa*[M + Na*]: 472.1558, found: 472.1558.

Alcohol (+)-22°
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HO— Me
LIAIH('BUO), 0
—_—
THF, 0°C, 2 h
85% yield |
N N
SO,Ph SO,Ph
(+)-21 (+)-22

To a stirred solution of diketone (+)-21 (2.5 g, 5.56 mmol) in THF (15 mL) was added a solution of
LiAIH(*"BuO); (1.0 M, 8.35 mL, 8.35 mmol) in THF slowly at 0 °C. The resulting reaction mixture was
stirred at the same temperature for 2 h. The reaction was then quenched with aqueous HCI (1 M, 5 mL)
and extracted with ethyl acetate (3 <5 mL). The organic phase was washed with saturated NaHCO3
solution, brine and dried over MgSOa. After filtration and removal of the solvent in vacuo, the residue
was purified by flash column chromatography on silica gel (ethyl acetate /petroleum ether = 10:1) to
afford alcohol (+)-22 (2.15 g, 85%, dr = 6:1) as a colorless solid. Rf = 0.27 (silica gel, petroleum
ether/ethyl acetate =1:1). [a]z[f +39.4 (c 0.5, CH2Cl,). '"H NMR (400 MHz, CDCl3) § 7.95 (d, J = 8.4 Hz,
1H), 7.78 (d, J = 7.6 Hz, 2H), 7.50 (t, J = 7.6 Hz, 1H), 7.39 (t, J= 8.0 Hz, 2H), 7.32 (s, 1H), 7.29-7.24
(m, 1H), 7.22-7.17 (m, 2H), 4.56 (s, 1H), 4.50 (s, 1H), 4.09 (d, J = 12.6 Hz, 1H), 4.03-3.96 (m, 1H),
3.48 (d,/=3.2 Hz, 1H), 2.85 (td, J=12.4, 3.2 Hz, 1H), 2.20-2.07 (m, 1H), 1.88-1.80 (m, 2H), 1.71 (td,
J=13.6,3.6 Hz, 1H), 1.49 (s, 3H), 1.40 (s, 3H), 1.11 (d, J = 6.4 Hz, 3H); '*C NMR (101 MHz, CDCl;)
5215.6,145.2,138.2, 135.2,133.6, 130.5, 129.1, 126.6, 125.4, 124.6, 123.2, 119.6, 118.5, 114.0, 112.9,
71.5,52.3,52.2,48.1,35.3,27.2, 18.2, 16.0, 15.9. IR (KBr): vmax 3366, 2974, 2938, 1638, 1449, 1370,
1269, 1099, 975, 748 cm. HRMS (ESI) Calcd. for CsH2sNOsSNa* [M + Na*]: 474.1715, found:
474.1712.

Ketone (+)-231°

0 Martin's sulfurane 0
_—
o CHCI3, 0.5 h
| 85% yield |
N N
SO,Ph SO,Ph

(+)-22 (+)-23

To a solution of alcohol (+)-22 (1.67 g, 3.64 mmol) in CHCI; (16 mL) was added Martin Sulfurane (9.78
g, 14.5 mmol), and the obtained reaction mixture was stirred at room temperature for 0.5 h. The solvent
was removed in vacuo and the residue was purified by chromatography on silica gel column (petroleum
ether/ethyl acetate = 20:1 to 10:1) to afford ketone (+)-23 (1.34 g, 85%) as a white solid. Rf=0.71 (silica
gel, petroleum ether/ethyl acetate = 4:1). mp. 148-150 °C. [a]; +32.0 (¢ 1.0, CH2Cly). 'H NMR (400
MHz, CDCl3) 6 7.93 (d, J = 8.4 Hz, 1H), 7.77 (dt, J = 7.2, 1.2 Hz, 2H), 7.52-7.46 (m, 1H), 7.42-7.36
(m, 2H), 7.32 (s, 1H), 7.25 (td, J = 6.8, 1.2 Hz, 1H), 7.23-7.20 (m, 1H), 7.18-7.13 (m, 1H), 6.22 (dd, J
=17.6,10.8 Hz, 1H), 5.12 (dd, J=11.2, 0.8 Hz, 1H), 5.06 (dd, /= 17.6, 0.8 Hz, 1H), 4.56 (m, 1H), 4.53—
4.49 (m, 1H), 4.10 (d, J=12.4 Hz, 1H), 2.88 (td, J=12.0, 4.0 Hz, 1H), 2.15 (m, 1H), 2.07-1.85 (m, 3H),
1.51 (s, 3H), 1.49 (s, 3H). 3C NMR (101 MHz, CDCl5) § 209. 9, 145.6, 142.5, 138.3, 135.2, 133.5, 130.7,
129.0, 126.6, 125.2, 124.5, 123.1, 119.9, 119.1, 113.8, 112.7, 112.6, 51.9, 50.6, 47.8, 36.6, 27.2, 22.8,
18.5. IR (KBr): vmax 3366, 2974, 2938, 1639, 1449, 1370, 1268, 749 cm™. HRMS (ESI) Calcd. for
C2sH27NO3SNa* [M + Na*]: 456.1609, found: 456.1608.
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Amine (-)-24 and (-)-25

Z/Me Z/Me {/Me
0 NH4OAc HoNa HoN».
NaBH;CN + )
Qj MeOH/THF, rt, 7 d Qj Qj
o
gozph 70% yield gozph 7 . 9 glOZPh
(+)-23 (-)-24 (54% yield) (-)-25 (16% yield)

To a solution of ketone (+)-23 (1.10 g, 2.53 mmol) in THF (8 mL) was added to a solution of ammonium
acetate (7.80 g, 101 mmol) and NaBH3sCN (1.52 g, 25.3 mmol) in MeOH (40 mL). The reaction mixture
was allowed to stir at room temperature for 7 d and then quenched with saturated NaHCO3 solution and
extracted with diethyl ether (3 x 50 mL). which were subsequently washed with brine, dried over MgSO..
After removed the solvents and the residue was purified by flash column chromatography on silica gel
column (petroleum ether/ethyl acetate = 1:2) to afford amine (—)-24 (597 mg, 54%) and (-)-25 (171 mg,
16%) as semi-oil solids. (-)-24. Rt = 0.25 (silica gel, petroleum ether/ethyl acetate = 1:2). [a]y —3.2 (C
0.81, CH2Cl,). 'H NMR (400 MHz, CDCIl3) § 7.97 (brs, 1H), 7.76 (d, J = 7.6 Hz, 2H), 7.74 (brs, 0.5H),
7.57 (brs, 0.5H), 7.48 (t, J = 7.6 Hz, 1H), 7.37 (t, J= 7.7 Hz, 3H), 7.28 (t, J = 7.2 Hz, 1H), 7.20 (t, J =
7.2 Hz, 1H), 5.79 (dd, J=17.4, 10.8 Hz, 1H), 5.10 (d, J= 17.2 Hz, 1H), 5.06 (d, /= 10.8 Hz, 1H), 4.58—
4.14 (m, 2H), 3.19 —2.40 (m, 3H), 1.78-1.54 (m, 4H), 1.43 (m, 3H), 1.17 (s, 3H), 0.84 (brs, 2H). 3C
NMR (101 MHz, CDCl3) & 148.3, 147.0, 138.2, 133.5, 129.0, 126.5, 125.6, 124.7, 123.1, 120.8, 119.7,
114.1, 112.6, 111.4, 62.9, 56.7, 51.9, 48.8, 44.0, 41.1, 39.3, 37.8, 27.9, 26.9, 18.5, 14.5. IR (KBI): Viax
3340, 2974, 2928, 1636, 1447, 1369, 1269,745 cm*; HRMS (ESI) calcd. for C26Hz1NO3S* [M + H*:
435.2106, found: 435.2102. (-)-25: R¢= 0.37, silica gel, petroleum ether/ethyl acetate = 1:2). [a], —47.1
(c 1.0, CH.Cly). 'H NMR (400 MHz, CDCl5) & 8.00 (d, J = 8.2 Hz, 1H), 7.77 (d, J = 7.6 Hz, 2H), 7.50
(t, J=17.6 Hz, 1H), 7.38-7.33 (m, 3H), 7.36 (t, J = 7.6 Hz, 1H), 7.23 (t, J = 7.6 Hz, 1H), 5.78 (dd, J =
16.8, 11.2 Hz, 1H), 5.22 (d, J = 9.6 Hz, 1H), 5.06 (d, J = 3.6 Hz, 1H), 4.86 (s, 1H), 3.37 (dd, J = 12.0,
3.6 Hz, 1H), 3.07-2.98 (m, 1H), 2.89 (d, /= 2.0 Hz, 1H), 2.17-2.07 (m, 1H), 1.86—1.68 (m, 3H), 1.41 (s,
3H), 1.39-1.33 (m, 2H), 1.29 (s, 3H). *C NMR (101 MHz, CDCl;) § 148.4, 147.5, 137.8, 135.35, 133.5,
133.2, 130.6, 129.3, 129.970, 127.6, 126.6, 125.1, 124.8, 123.4, 123.3, 118.9, 114.2, 112.3, 112.1, 68.0,
55.9,41.4,404,36.4,28.3,27.6,23.6, 18.6. IR (KBr): vmax 3327, 2972, 2932, 1639, 1446, 1369, 1176
cmt. HRMS (ESI) Calcd. for C2sHz1NO3S* [M + H*]: 435.2106, found: 435.2105.

(-)-12-epi-Hapalindole Q isonitrile (2)*
Z/Me

1) NaOH, MeOH, 85 °C, 10 h
2) HCO,H, CDMT, N-methylmorpholine
DMAP, DCM, 25°C, 3 h
3) triphosgene, Et;N, DCM
N .
SO,Ph 0 °C, 10 min
o)
(-)-24 59% yield (3 steps) ) 15 gpi-hapalindole Q isonitrile (2)
To asolution of amine (-)-24 (74 mg, 0.17 mmol) in MeOH (15 mL) was added aqueous NaOH (2 M, 2

mL, 4 mmol) at room temperature. Then the mixture was then warmed to 85 °C and kept at the same

temperature for 10 h. After removal of the solvent in vacuo, the residue was extracted with ethyl acetate
(3 x 5 mL). The organic phase was washed with brine and dried over MgSO.. The solvent removed in
vacuo to give a semi-oil solid. The semi-oil solid was redissoved in DCM (3 mL) and then added to a
solution of formic acid (14.9 uL, 0.38 mmol), 2-chloro-4,6-dimethoxy-1,3,5-triazine (66.4 mg, 0.38
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mmol), DMAP (1.0 mg, 11.8 pumol), N-methylmorpholine (40.7 pL, 0.38 mmol) in DCM (3 mL). The
reaction mixture was stirred for 3 h at room temperature, after which the reaction was diluted with DCM
(10 mL) and washed sequentially with aqueous HCI (1 M, 15 mL), saturated NaHCO3 (15 mL), and brine
(5 mL). The organic layer was dried over MgSO, and evaporated in vacuo and the residue was purified
by flash column chromatography on silica gel column (hexane/ethyl acetate = 3:1) to afford an amide
(44 mg, 80%) as an oil. Then the oil was redissolved in DCM (2 mL) to the obtained solution was added
EtsN (132.8 mg, 95 uL, 0.68 mmol) and a solution of triphosgene (40.3 mg, 0.137 mmol) in DCM (2
mL) at 0 <C. The reaction mixture was allowed to stir at 0 °C for 10 min and quenched with saturated aq.
NaHCOs (5 mL). The resulted mixture was extracted with DCM (3 x5 mL), washed with brine (10 mL)
and dried over anhydrous Na,SOa. After filtration and evaporation of the solvent under vacuum, the
residue was purified by flash column chromatography on silica gel (hexane/ethyl acetate = 6:1) to afford
(-)-12-epi-hapalindole Q isonitrile (2, 31 mg, 74%) as a white foam. Rf: 0.65 (silica gel, hexane/ethyl
acetate = 6:1). Ry= 0.65 (silica gel, hexane/ethyl acetate = 6:1). [o]> —32.3 (¢ 1.0, CH.Cl,). 'H NMR
(400 MHz, CDCls) 8 8.02 (s, 1H), 7.66 (d, J= 7.6 Hz, 1H), 7.34 (d, /= 8.0 Hz, 1H), 7.17 (t, J= 7.2 Hz,
1H), 7.09 (t, J= 7.2 Hz, 1H), 7.04 (s, 1H), 5.90 (dd, J=17.2, 10.8 Hz, 1H), 5.17 (d, J = 18.0 Hz, 1H),
5.13 (d,J=11.2 Hz, 1H), 4.53 (s, 1H), 4.48 (s, 1H), 3.77 (brs, 1H), 3.14 (brs, 1H), 2.70 (brs, 1H), 1.54
(s, 3H), 1.32 (s, 3H); 3C NMR (101 MHz, CDCls) § 155.5, 146.6, 145.4, 138.3, 136.6, 130.9, 128.8,
121.7, 119.2, 116.2, 113.2, 111.9, 111.5, 65.6, 49.4, 40.4, 29.7, 27.0, 19.0, 16.5. IR (KBr): vmax 3428,
2928, 2137, 1454, 1260, 1099, 749 cm™. HRMS (ESI) Calcd. for C21HzsN2* [M + H*]: 305.2012, found:
305.2011.

(-)-Hapalindole D (3)

N ) NaOH, MeOH
2N _ 85°C,25h SCN:..
SC imid),, DCM
i, 2 h

82% vyield (2 steps)
SOzPh

(-)-25 (-)- hapalmdole D (3)

To a solution of (-)-25 (30 mg, 69 pmol) in MeOH (6 mL) was added aqueous NaOH (3 M, 2 mL, 6.0
mmol) at room temperature. Then the mixture was allowed to be warmed to 85 °C and kept at the same
temperature for 2.5 h. After removal of solvents, the residue was extracted with EtOAc (3 <5 mL). The
organic phase was washed with brine and dried over MgSQ,. After filtration and removal of the solvent
under vacuum yielded a residue. The residue was then redissolved in DCM (3 mL), and to the solution
was added CS(imid)2 (15 mg, 77 pmol). The reaction mixture was allowed to stir at room temperature
for 2 h. After removed the solvents and the residue was purified by flash column chromatography with
hexane/dichloromethane (1:1) as an eluent to give (-)-hapalindole D (3) as a white foam (19 mg, 82%).
Rf = 0.52 (silica gel, hexanes/ethyl acetate = 6:1). [a]s —224 (c 3.1 CH2Cly) [lit. (+)-hapalindole D,
[o]s +239 (¢ 3.1 CH,Cl)®]. "H NMR (400 MHz, CDCls) § 8.12 (s, 1H), 7.48 (d, J= 7.6 Hz, 1H), 7.38
(d, J=17.6 Hz, 1H), 7.21 (t, J= 7.2 Hz, 1H), 7.13 (t, J = 7.6 Hz, 1H), 7.11 (s, 1H), 5.87 (dd, J = 17.2,
10.8 Hz, 1H), 5.12 (s, 1H), 5.08 (d, J= 6.4 Hz, 1H), 4.83 (s, 1H), 4.67 (s, 1H), 3.83 (s, 1H), 3.58 (d, J =
12.0 Hz, 1H), 2.88-2.78 (m, 1H), 2.04-1.95 (m, 1H), 1.90-1.76 (m, 2H), 1.64—1.52 (m, 2H), 1.54 (s,
3H), 1.35 (s, 3H). *C NMR (101 MHz, CDCls) § 147.4, 145.6, 135.7, 126.5, 123.9, 122.0, 119.4, 117.3,
114.0,113.0, 112.4,111.5, 67.9,44.0,41.2, 36.7,29.8, 28.0, 22.0, 18.8. IR (KBr): vmax 3364, 2978, 2917,
1638, 1457, 1375, 742. HRMS (ESI) Calcd. for C21H2sN2S* [M + H*]: 335.1733, found: 335.1735.
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(F) Total Synthesis of (+)-12-epi-Fischerindole U Isothiocyanate (4).
The route for the synthesis of (+)-12-epi-fischerindole U isothiocyanate (4) is outlined below.

/ 7

Z Me 1) NaOH(aq.), MeOH = Me

__ 3steps 0 85°C, 6 h
46% yield 2) TMSOT, MeOH
. DCM, 0°C, 2 h

X 50% yield (2 steps)

N
SO,Ph

NH4OAc
NaBH;CN SC(imid),

MeOH/THF, rt, 7 d DCM, rt, 2 h
49% yield 70% vyield

(+)-12-epi-fischerindole U
isothiocyanate (4)

Ketone (+)-26

Me 1) NaOH(aq.), MeOH

85°C,6h
2) TMSOTf, MeOH
= DCM, 0°C,2h
N = 50% yield (2 steps)
SO,Ph
(-)-17 (+)-26

To asolution of (-)-17 (1.0 g, 2.3 mmol) in MeOH (40 mL) was added aqueous NaOH (3 M, 15 mL, 45
mmol) at room temperature. Then the mixture was allowed to be warmed to 85 °C and kept at the same
temperature for 6 h. After removal of solvents, the residue was extracted with ethyl acetate (3 %30 mL).
The organic phase was washed with brine and dried over MgSQO4. After filtration and removal of the
solvent in vacuo the residue was then redissoved in DCM (25 mL), and the solution was cooled to 0 C
with ice-water bath. After the addition of TMSOTT (3.75 mL, 20.7 mmol) and MeOH (0.1 mL, 2.45
mmol) successively at 0 <C. The obtained reaction mixture was stirred at 0 <C for 2 h. The reaction was
then quenched with saturated aqueous NaHCO3 (100 mL) and diluted with DCM (100 mL). The organic
phase was separated and washed with brine and dried over MgSO.. The solvent was removed in vacuo
to yield a residue. The residue was purified by flash column chromatography on silica gel column
(petroleum ether/ethyl acetate = 6:1) to afford ketone (+)-26 as semi-oil solid (338 mg, 50%). R¢=0.66
(silica gel, petroleum ether/ethyl acetate = 3:1). [a]5 +34.1 (c 0.58, CH:Cl,). 'H NMR (400 MHz, CDCl5)
5 7.88 (s, 1H), 7.73-7.68 (m, 1H), 7.28-7.24 (m, 2H), 7.10 (m, 2H), 6.06 (dd, J = 17.6, 10.4 Hz, 1H),
5.23(d, J=11.6 Hz, 1 H), 5.19 (d, J = 4.4 Hz, 1 H), 4.03 (d, J = 12.0 Hz, 1 H), 2.40-2.27 (m, 2H), 2.03-
1.91 (m, 1H), 1.80 —1.65 (m, 2H), 1.36 (s, 3H), 1.24 (s, 3H), 1.11 (s, 3H). '*C NMR (101 MHz, CDCl;)
6 210.7, 151.1, 142.9, 139.7, 124.4, 120.9, 120.1, 120.1, 115.1, 113.2, 111.4, 64.6, 52.6, 52.36, 41.2,
40.4,25.1,24.1,22.2,20.4. IR (KBr): vmax 3408, 2928, 1705, 1637, 1452, 1296, 920, 744 cm™; HRMS
(ESI) Calcd. for CooH22NO* [M + H*]: 294.1858, found: 294.1857.
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(+)-12-epi-Fischerindole U isothiocyanate (4)

1) NH4OAc (40 eq.), NaBH3CN(10 eq.)
MeOH/THF, rt, 2 d, 49% yield

2) SC(imid), (1.5 eq.), DCM, rt, 2 h
70% yield

(+)-12-epi-fischerindole U
isothiocyanate (4)

Ketone (+)-26 (100 mg, 0.34 mmol) was added to a solution of ammonium acetate (1.05 g, 13.7 mmol)
and NaBHsCN (215 mg, 3.4 mmol) in a mixture solvent of MeOH (40 mL) and THF (10 mL). The
reaction mixture was allowed to stir at room temperature for 2 d. The reaction mixture was then quenched
with aqueous NaHCOj3 and extracted diethyl ether (3 x 20 mL). The organic layers was washed with
brine and dried over MgSO.. After filtration and removal of the solvent in vacuo the residue was purified
by flash column chromatography on silica gel column (CH>Cly/hexane = 40:1) to afford an amine (49
mg, 49%). The amine was then redissolved in DCM (2 mL), and to the solution was added CS(imid), (50
mg, 0.25 mmol). The reaction mixture was allowed to stir at room temperature for 2 h. After removed
the solvents and the residue was purified by flash chromatography on silica gel column
(hexane/dichloromethane = 1:1) to afford (+)-12-epi-fischerindole U isothiocyanate (4) as a white foam
(39 mg, 70%). R = 0.52 (silica gel, hexanes/dichloromethane = 1:1). [a]; +217 (c 0.035, CH2Cl,) [lit:
[a]? +231 (c 0.035, CH2Cl»)™?]. *H NMR (400 MHz, CD,Cl,) § 8.03 (s, 1H), 7.44 (d, J = 7.6 Hz, 1H),
7.35 (d, J = 6.8 Hz, 1H), 7.12-6.89 (m, 2H), 5.91 (dd, J = 17.6, 11.2 Hz, 1H), 5.22 (d, J = 10.0 Hz, 1H),
5.19 (d, J = 2.4 Hz, 1H), 4.50 (s, 1H), 3.20 (d, J = 10.4 Hz, 1H), 2.23 (t, J = 10.4 Hz, 1H), 2.02-1.89 (m,
1H), 1.71-1.59 (m, 3H), 1.40 (s, 3H), 1.22 (s, 3H), 1.03 (s, 3H). 3C NMR (101 MHz, CD,Cl,) § 210.7,
151.1, 142.9, 139.7, 124.4, 120.9, 120.1, 120.1, 115.1, 113.2, 111.4, 64.6, 52.6, 52.4, 41.2, 40.4, 25.1,
24.1,22.2,20.4. IR (KBr): vmax 3389, 2959, 2085, 1638, 1453, 1362, 742 cmt. HRMS (ESI) Calcd. for
Ca1H2sN2S* [M + H*]: 337.1733, found: 337.1733.
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3 Tanino, K.; Onuki, K.; Asano, K.; Miyashita, M.; Nakamura, T.; Takahashi, Y.; Kuwajima, 1. J. Am. Chem.
Soc. 2003, 125, 1498.

4 Tanino, K.; Onuki, K.; Asano, K.; Miyashita, M.; Nakamura, T.; Takahashi, Y.; Kuwajima, 1. J. Am. Chem.
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(G) NMR Spectra of New Compounds

Methyl 2-iodo-3-oxocyclohex-1-enecarboxylate (7)
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Methyl 3-ox0-2-(1-(phen

sulfonyl)-1H-indol-3-yl)cyclohex-1-enecarboxylate (10)
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Methyl 3-ox0-2-(1-(phen

sulfonyl)-1H-indol-3-yl)cyclohexanecarboxylate (5)
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Alcohol (-)-6a
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3 Comment 13CPD
- 1 Origin Bruker BioSpin GmbH
N 5 Owner common
] co,Me o site
N 7 Spectrometer spect
8 Author
SO,Ph
9 Solvent D13
6 10 Temperature  293.3
(7)' a 11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 210
Scans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12.5000
17 Acquisition 0.5506
Tine
18 Acquisition 2012-12-13 100

210 190 170

150 130 110

90

80

70

60 50

Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired
Size

25 Spectral
Size

2012-12-13T19:37:00

100. 61

29761.9

-4820. 2

13C
16384

32768

S22




Alcohol (-)-6b

DT ONTITLOOWOO—OUN~ENDONDAN T AN~ —
DN MMNM MO0 MeDMMeAN TN — O
QAo VoOoNnAIITIMmMmMANNNNNNGQ
L e O T e o o e o T e o e A LT T N - i
hkhRhRhEhRNNN iR
e/ r— —

HO...

| copr
N
SO,Ph

(-)-6b

4.646
4016
3.297
3.292
3.266
3.262
3.085
3.076
2.045
2.037
1.678
1.673
1.654
1.646
1.634
1.622
1.610
1.384
0.920
0.904
0.766
0.750

§

Parameter

Data File
Name

Title
Comment
Origin
Owner
Site

Author

© o > o e w o

Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition

Time

18 Acquisition
Date

19 Modification

Date

20 Spectrometer

Frequency
21 Spectral
Width
22 Lowest
Frequency
23 Nucleus
24 Acquired
Size
25 Spectral
Size

Spectrometer

Value

Z:/ Data/ NMR/ 2012,
1/ 2012-12/
clj-16-3-iPr/ 1/
fid

¢1j-16-3-iPr

PROTON

Bruker BioSpin GmbH
common

spect
CDC13

293.2
230

D
8

128

1.0000

13. 5000
2.9999

2012-12-13T19:42:00

2012-12-13T19:42:00

400. 13

8223.7

—~1650. 1

1H
24670

65536

2071
1,011
3481
1.00=

~
wn

— 1745
138.1
1353
1338
130.1
129.2
126.7
125.1
1233

:
§

1197
113.8
67.3
67.1

426

413

317

Z 299
215
213

188

<
L

ol

Parameter

Data File
Name

2 Title
3 Comment
4 Origin
5 Owner
6 Site
7
8
9

Spectrometer

Author
Solvent
10 Temperature
11 Pulse
Sequence
12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification

Date

20 Spectrometer

Frequency
21 Spectral
Width
22 Lowest
Frequency
23 Nucleus
24 Acquired
Size
25 Spectral

Size

Value

Z:/ Data/ NMR/ 2012,
11/ 2012-12/
clj-16-3-iPr/ 2/
fid

¢1j-16-3-iPr

C13CPD

Bruker BioSpin GmbH|
common

spect

cne13
293.2
2gpg30

1D
298

203
1.0000

12. 5000
0. 5506

2012-12-13T19:43:00
2012-12-13T19:51:00
100. 61

29761.9

-4820. 2

13C
16384

32768

210 190 170 150 130 110




Alcohol (-)-12

£0.905

HO:..

NMONTOLANNTOOITANNTOOANDMNOCHEANNNONODONANIDT MU O ONNWL— AN O

NORNLULMe=ONOODOMeNTANOOVUTMNMOMMOONMMOOT—OTMAN—ONDOLNLITAN — I

O XXX LENUAIIIMAMNANNNRIIREMNMAMOoVEYRoonn = =9

BONNNNNNNNNNNNNNNNNNnmaAadaadadaadaadaAaadaAaA s - === ===«

R N N T T T S T T
i r— e

Parameter Value
1 Data File  7:/ Data/ NMR/ 2012,
Name i/ 2012-10/
clj-15-17b/ 1/ fid
2 Title clj-15-17b
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 292.2
11 Pulse 2830
Sequence

12 Experiment 1D
13 Number of 8
Scans
14 Receiver 90
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 13.5000
17 Acquisition 1.9923
Time
18 Acquisition 2012-10-25T09:17:00)
Date

19 Modification 2012-10-25T09:17:00,
Date

20 Spectrometer 400. 23
Frequency

21 Spectral 8223.7
Width

22 Lowest -1640.3
Frequency

23 Nucleus Ui

24 Acquired 16384
Size

25 Spectral 32768
Size

1.01=

138.0
135.2
1338
130.3
1293
126.6
125.2
125.1
124.4
1234
1203
1139

—739

~1702

454

—a7
327
2838
284
267

~195

|

Parameter Value
1 Data File  7:/ Data/ NMR/ 2012,
Name i/ 2012-10/
clj-15-17b/ 2/ fid
2 Title clj-15-17b
3 Comment CI3CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 292.6
11 Pulse 2gpg30
Sequence

12 Experiment 1D
13 Number of 384

Scans

14 Receiver 203
Gain

15 Relaxation 1.0000
Delay

16 Pulse Width 12.0000

17 Acquisition 0.5506
Time

18 Acquisition 2012-10-25T09:19:00,
Date

19 Modification 2012-10-25T09:28:00,
Date

20 Spectrometer 100. 64
Frequency

21 Spectral 29761.9
Width

22 Lowest -4817.6
Frequency
23 Nucleus 13C
24 Acquired 16384
Size
25 Spectral 32768
ize

210 190 170




Ketone (+)-13

OWNn —FTON—TNO—OVWWOW—O—O0
oM — NOOWWL MO —O0WwN OIS
Ny MYIMMOMe=—— QNN Parameter Value
m o NANANANANANANN- ™~ — — —
Ve e I Data File  Z:/ Data/ NMR/ 2012
Name 4/ 2012-10/
¢lj-15-20-2/ 1/ fid
2 Title clj-15-20-2
3 Comment PROTON
4 Origin Bruker BioSpin Gmbi|
5 Owner nnr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnel3
10 Temperature 297.2
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 8
cans
14 Receiver 77
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 15.0000
17 Acquisition 2.0447
Time
18 Acquisition 2012-11-01T13:07:10
Date
19 Modi fication 2012-11-01T13:07:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral  8012.8
Width
22 Lovest -1535. 4
Frequency
‘ 23 Nucleus 1H
f 24 Acquired 16384
Size
25 Spectral 32768
Size
L
Sl
o
r T T T T T T T T T T T T T T T T T T T |
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
o SNOMNOO Q!N
o BLNOPOWUITN— ™ ha Ne mod=N
o mMoOommANNNNNN N — ™ ) O O~ oM Parameter Value
~ e e e ~ N M NNNAN
\ pm—=——"" \/ |~ 1 Data File  Z:/ Data/ NMR/ 2012
Name 4/ 2012-10/
¢1j-15-20-2/ 2/ fid
2 Title c1j-15-20-2
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner o
6 Site
7 Spectrometer spect
8 Author
9 Solvent cne13
10 Temperature  297.3
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 244
Scans
14 Receiver 57
ain
15 Relaxation  1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition 0.4588
ime
18 Acquisition 2012-11-01T13:08:35
Date
19 Modification 2012-11-01T13:14:00
) Date
I 20 Spectrometer 100.61
Frequency
21 Spectral 35714.3
Width
22 Lowest ~7796. 8
T I 0 Frequency
" 23 Nucleus 13
| | 24 Acquired 16384
| Vil Size
‘ \‘ 1 ‘ 25 Spectral 32768
" Size
" i
T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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Ketone (+)-14

RN RI G SN - =R NE =R S - IRl S S = R B S S
NMOOOUINOOUNTVOYT—VONIMNMOOOITTOLDLTONOOLONINTIM—OOOTANNDO I
NANNNNYLLINNONMNANNNNT == o= EN~000W0NINnWNnWNWnWNWGnAN«—G 000 xQY Parameter Value
NNENNNNNNNNNNNSNSSSENNNNNSNNYSYSYSYonodadadadadaaNadaaa === == ——
e e ) PP SRS I Data File 7/ Data/ NR/ 2012
Name £/ 2012-11/
clj-15-45/ 1/ fid
2 Title clj-15-45
O 3 Comment
1 Origin Bruker BioSpin GmbH!
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CnC13
10 Temperature 298. 1
11 Pulse 2g30
Sequence
12 Experiment 1D
13 Number of 8
Scans
14 Receiver 33
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9.5000
17 Acquisition 2.4999
Time
18 Acquisition 2012-12-02T17:03:36
Date
19 Modification 2012-12-02T17:03:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8012.8
Width
i 22 Lowest -1548. 8
Frequency
23 Nucleus 1M
24 Acquired 20031
Size
25 Spectral 65536
Size
& -y
< ceee
- = =
T T T T T
95 90 85 80 3.0
o Lonaoyocooyw
~ SoYuntTmoS M N n o
o MANNNNN— — — oA = — 0 O Parameter Value
I B R ;S oM A -
e S\ < | VAVARN 1 Data File  Z:/ Data/ NMR/ 2012,
Name F/ 2012-11/
clj-15-45/ 2/ fid
2 Title clj-15-45
3 Comment TEST
4 Origin Bruker BioSpin GmbH!
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 298.2
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 88
Scans
14 Receiver 64
Gain
15 Relaxation 1.0000
Delay
16 Pulse Width 9.4000
17 Acquisition 0.4588
Time
18 Acquisition 2012-12-02T17:04:25,
19 Modification 2012-12-02T17:06: 00,
Date
20 Spectrometer 100. 61
Frequency
21 Spectral 35714.3
Widt
22 Lowest -7796.8
Frequency
23 Nucleus 13C
24 Acquired 16384
Size
25 Spectral 32768
: A " ize
T T T T
210 190 90 80
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Ketone (+)-15 (containing small isomers)

L1.224

N=FTONMNDDNOAIRAON—RVN—ONOANROONOUNANENTNONONOMNNWOO NN

LN - NOXNNOORM—-—ONLOLMNANOAIRNLTNAN—ONDONTMN=—AN—ODNDN O

QAN RININYTANNN" QOO ROOCRCOANNONANNNRRNNMNINN

NNENNNNNNNNNNNYSYSonadaadadadadadadadadadaddNNN s - - === == — — — —

e L\ P S S S Sy T T T T T T R S R
—— e — = =i

Parameter

Data File
Name

Title
Comment
Origin

Owner

Site
Spectrometer
Author

Solvent

[ I =N Y

0 Temperature

1 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

19 Modification

Value
Z:/ Data/ NMR/ 2012,
1/ 2012-12/
clj-16-11/ 1/ rid
clj-16-11

PROTON
Bruker BioSpin GmbH
common

spect

CDC13
292.0
2830

114
1. 0000

13. 5000
1.9923

2012-12-19T10:09:00

2012-12-19T10:09: 00,

Date
20 Spectrometer 400. 23
Frequency
21 Spectral — 8223.7
Widt
| 22 Lowest -1640.3
! Frequency
23 Nucleus H
24 Acquired 16384
! Size
25 Spectral 32768
L Size
P 33 Zgeay
S S S o A= N
~ p = = A== mm
r T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 30 25 20 15
@ O NON = ONMANN NN N
— LONMNOSANOFILTNS M A =~m =N~ m .
= TOommAAddNN NN = = Som =u1ao Parameter Value
o~ e e n < < M A~ —
e s L e ) [N 1 Data File  Z:/ Data/ NMR/ 2012
Name 4/ 2012-12/
clj-16-11/ 2/ fid
2 Title clj-16-11
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent D13
10 Temperature 292.0
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 1353
Scans
14 Receiver 203
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 12,0000
17 Acquisition 0.5506
Time
18 Acquisition 2012-12-19T10:11:00
19 Modi fication 2012-12-19T10:47:00
Date
20 Spectrometer 100. 64
i Frequency
| 21 Spectral 29761.9
Widt
22 Lowest -4817.6
Frequency
TR ] [T 23 Nucleus 13C
, 24 Acquired 16384
| il Size
1 | l ‘ 25 Spectral 32768
" & | ) ize
T T T T T T T T T T
210 190 170 150 130 110 80 70 60 50 40

S27




Alcohol (+)-16

7.929
7.909
7.778
7.759
7.489
7.470

7.452
7.387
7.368
7.351
7.260
7.252
7.233
7.213
7.158
7.139
7.121

L1624

D= OMONU=—ANNDTDD- NN NOD

DO ONTAN—ONTETTAN—ONDOVNNONWWO NN

VOUNINANES QOO MNYYY

FEIFFTFTANANNNNNNNN = = == === =

e e
F—

18 Acquisition
Date

Parameter Value
1 Data File Z:/ Data/ NMR/
Name 2013-1/ clj-16-33a/
1/ fid
2 Title clj-16-33a
3 Comment
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cbci3
10 Temperature 295.1
11 Pulse zg30
Sequence
12 Experiment 1D
13Number of 8
Scans
14 Receiver 33
Gain
15 Relaxation ~ 1.0000
Delay
16 Pulse Width  9.1200
17 Acquisition ~ 2.4999

2013-01-15T19:01:16

19 Modification  2013-01-15T19:01:00
Date
20 Spectrometer 400.13
Frequency
21 Spectral 8012.8
h Width
22Lowest -1545.1
! Frequency
23 Nucleus 1H
24 Acquired 20031
Size
25 Spectral 65536
Size
S T L
S < = =
e — (SRR
T T T T T T T
8.0 55 50 45 40 35 30 5 1.0 -0.5
= O M= 0N = N
N anod—oNonr~ N NNg Qoo
=) ot Mmoamal N NMO =X
N R R R R DnyFalece Parameter Value
T\ NOA N SN 1 DataFile  Z:Data/ NMR/
Name 2013-1/ clj-16-33a/
2/ fid
2 Title clj-16-33a
3 Comment TEST
4 Origin Bruker BioSpin GmbH
5 Owner nmr.
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 296.0
11 Pulse zgpg30
Sequence
12 Experiment 1D
13Number of 302
Scans
14 Receiver 64
Gain
15Relaxation ~ 1.0000
Delay
16 Pulse Width  9.4000
17A_cquisi|ion 0.8999
18 Acquisition ~ 2013-01-15T19:04:52
| Date
! 19 Modification  2013-01-15T19:11:00
Date
20 Spectrometer 100.61
Frequency
21 Spectral 35714.3
| Width
W | 22 Lowest -7804.0
| Iy \‘ Frequency
: | 23 Nucleus 13C
| I 24 Acquired 32141
Size
25 Spectral 65536
o p Size
T T T T
140 120 100 80 20
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Ketone (+)-

N F s eI IS Is LTSN LSS © I~ © —o N o m
NIN-0O0ONOXINNOGTNIMO ©OFTDH OO OO Mo~ omooa
NNONNEITMMANNN T = = M) = NN o o0 © N @< Parameter Value
NENNNNNNNNNNNNSOGOOS nunwn < < [N R .
B s NS RN R N VAN 1 DataFile  ZJDatal NMR/
Name 2013-1/ clj-16-34-
pure-2/ 1/ fid
2 Title ¢lj-16-34-pure-2
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 295.9
11 Pulse 2g30
Sequence
12 Experiment 1D
13 Number of 8
Scans
14 Receiver 81
Gain
15 Relaxation ~ 1.0000
Delay
16 Pulse Width 13.7000
17 Acquisition ~ 1.9999
Time
18 Acquisition  2013-01-18T14:50:00
Date
19 Modification  2013-01-18T14:50:00
20 Spectrometer 400.13
Frequency
21 Spectral 8223.7
Width
bl 22 Lowest -1640.9
[ Frequency
23 Nucleus 1H
i | 24 Acquired 16446
Size
J‘h\ UJ 25Spectral 65536
M Al Size
h Al o & e
] o o o O N N o oo
o co coco o RN ENEN
T T T T T T T T T T T T T T T T
95 90 65 60 55 50 45 40 35 30 25 20 15 10 05 00
o NDONOONNYT— QDT WO DO
=3 ==Y NANY OO oM™ Y woor NN
) LABLB MO OONTNADOS N N~
< I NC oo IRER {3 Parameter Value
eSS\ "1 (. 1 DataFile  Z:/Data/ NMR/
Name 2013-1/ clj-16-34-
pure-2/ 2/ fid
2 Title clj-16-34-pure-2
3 Comment  C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 295.9
11 Pulse zgpg30
Sequence
12 Experiment 1D
13 Number of 277
Scans
14 Receiver 203
Gain
15Relaxation  1.0000
16 Pulse Width 12.0000
17 Acquisition  0.4588
Time
18 Acquisition  2013-01-18T14:51:00
Date
19 Modification 2013-01-18T14:58:00
20 Spectrometer 100.61
Frequency
21 Spectral 35714.3
m ! Width
[l ! 22 Lowest -7803.3
! Frequency
| ' 23 Nucleus 13C
| I 24 Acquired 16384
il Size
j l ' 25 Spectral 32768
Size
T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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(+)-Hapalindole Q (1)

=N M~ © T N MONOANMLATNDODNOD
Shma me ® I R OSREIITRRIRBLI
[T RT P g DY N PN PN St gt g S S e S S S Parameter Value
— N/ | | ] S\ Crreeesttadeie——\—' | { DataFile  Z:/ Data/ NMR/
Name 2013-1/ clj-16-48-
pure/ 1/ fid
2 Title clj-16-48-pure
3 Comment PROTON
4 Origin Bruker BioSpin GmbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 296.9
11 Pulse 2930
Sequence
12 Experiment 1D
(+)-hapalindole Q (1) 13Numberof 8
Scans
14 Receiver 98
Gain
15 Relaxation ~ 1.0000
Delay
16 Pulse Width  15.0000
17 Acquisition  2.0447
Time
18 Acquisition  2013-01-31T15:59:38
Date
19 Modification 2013-01-31T715:59:00
20 Spectrometer 400.13
Frequency
21 Spectral 8012.8
Width
22 Lowest -1545.8
Frequency
n ‘ | 23 Nucleus 1
i 24 Acquired 16384
" ! I Size
i 25 Spectral 32768
| | ] Size
"
% e % & %W ST EB e
< e e e S e @® —No o=
- — - o S} -~ o ~—amnm
T T T T T T T T T T T T T T T 1
95 90 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
TN OM— OO0 = O
VWO~ IO ANNO N LN ~ Ot =Y O~
COO=me— OO — = =T O R
TOMMANN— — — — — o ool O OO I~ O Parameter Value
B L A R R S R S, ~ STTMANAN —
‘\“\‘\“\N\' ”V / \ \ \\/ \ 1 Data File Z:/ Data/ NMR/
Name 2013-1/ clj-16-48-
pure/ 3/ fid
2 Title clj-16-48-pure
3 Comment  C13CPD
4 Origin Bruker BioSpin GmbH
5 Owner nmr.
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 297.3
11 Pulse zgpg30
Sequence
12 Experiment 1D
(+)_hapa||ndo|e Q (1) 13Number of 5564
Scans
14 Receiver 133
Gain
15 Relaxation ~ 1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition  0.4588
Time
18 Acquisition  2013-01-31T16:40:05
| 19 Modification  2013-01-31T19:01:00
| Date
20 Spectrometer 100.61
Frequency
21 Spectral 35714.3
Width
22 Lowest -7800.2
Frequency
23 Nucleus 13C
24 Acquired 16384
| | | Size
| l [ l 25 Spectral 32768
FIY ) o A n T M Size
T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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Diketone (+)-20

| Ll

2 Title

3 Comment

4 Origin

5 Owner

6 Site

7 Spectrometer

8 Author

9 Solvent

10 Temperature

11 Pulse
Sequence

12 Experiment

13 Number of
Scans

14 Receiver
Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired
ize

25 Spectral
Size

gPOO’\PwNmMLnwwkaI\NONONONMFCDMI\U’MKOOOM@O\O\#OOODN —
OO TONOAN—OD—OAINMNTOODO——ONRNMNMAON—-—AN—-—DONO—O QNN — N Parameter Value
WRANONMNININNY FTMOMNMNMNMNANNNNT—©QFOEOYWNNINNNWN SN n
Rl e o S e e D i i o R A e e o o B o VAR o VA o VI o VIR o VN o VI o VIR o VN VI O VIRl - 7 Dersona X2
RSN RN I NN NENENEEENNEN 1 Data File  Z:/ Personal/ ¥/
—= —_—— Name YiE/ 12-epi-
hapalindole Q/ NMR/
1/3/ pdata/ 1/ Ir
2 Title 1
3 Comment
4 Origin Bruker BioSpin GmbH|
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 294.9
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 93
Scans
14 Receiver 58
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition 1.0000
Time
18 Acquisition 2014-11-27T08:48:56
Date
19 Modification 2014-11-27T08:52: 00,
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 16025. 6
Width
22 Lowest 6143. 2
Frequency
23 Nucleus 1H
| 24 Acquired 16025
Size
A 25 Spectral 65536
ize
L s =3
) SS = oS
o — N - < — N
T T T T T T T T T T
17 16 15 14 13 12 11 10 9 6
N © C-mMOa—VaNM®ON OO
o =} VOO AAOST TN =@ =N m K ems o
k2l ] TOHOONOHNANNNANNN— — — O © ol ©Ywmmo Parameter Value
— — B el i I SN <5< N NN
| | e e NS \ S A 1 Data File  Z:/ Personal/ X3/
Name Hda/ 12-epi-

hapalindole Q/ NVR/|
1/'1/ pdata/ 1/ Ir
1

13CPD

Bruker BioSpin GmbH
nor

spect

CDC13
293. 1
2gpg30

1D
2380

205
1..0000

9.3000
0. 8039

2014-11-26T17:51:21
2014-11-26T18:29:00
100. 61

40760. 9

-15349. 8

13C
32768

65536

210 190 170 150 130 110

80
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Diketone (+)-21

— O 0 TOANNDOANMUOOANNIAINANAIONMUIMWO WL —— O O
nmno o ONNNLLMON~NOMNVLTSTMANOOOVOVWNTANLTMOMHAN—OM
RN CENNOO0RIRIATILITITOOOOS O XN DM M DN Parameter Value
N~~~ NSt AN ANANNANANNANNANANNNNN " e e
[E . —— e s L)\ et ——— | | | Data File  Z:/ Personal/ X[¥/
Name Hda/ 12-epi-
hapalindole Q/ NMR/
2/ 1/ pdata/ 1/ 1r
2 Title 2
3 Comment
4 Origin Bruker BioSpin GmbH
5 Ouner nr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnel3
10 Temperature 294.4
11 Pulse 2830
Sequence
12 Experiment 1D
13 Number of 37
Scans
14 Receiver 81
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition 1.9999
Time
18 Acquisition 2014-12-02T15:27:27
Date
19 Modification 2014-12-02T15:29: 00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral  8012.8
Width
: 22 Lowest 2135.4
1 Frequency
i 23 Nucleus 1H
L 24 Acquired 16025
L y Size
| WA ; 25 Spectral 65536
ize
L5 & Tl
< Q < —oaNx
i - - — i~ O
r T T T T T T T T T T T T T |
95 9.0 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
o~ N©O®OONNONY —
O — COUMNMANNGQ®O DY QOO0 M Parameter Value
0 N AoV TN oBmm Moo ©Ooam® | Date § J bereor
o o NANANANNN—— — — — O AN~V Oo© ata File Name Personal/
NN e e e o wn < N AN ANN— VMR 12-
N/ I T R S S R p—) NN ~~! |~ epi-hapalindole
| e o/ NWR/ 2/ 2/
fid
2 Title 2
3 Comment 13CPD
4 Origin Bruker BioSpin
Gubli
5 Owner it
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnel3
10 Temperature  294.3
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Number of 1024
cans
14 Receiver Gain 205
15 Relaxation 1.0000
Delay
16 Pulse Width  9.3000
17 Acquisition  0.8039
ime
18 Acquisition  2014-12-02T15:3
ate 0:06
! 19 Modification  2014-12-02T16:0
| Date 1:00
20 Spectrometer  100. 61
Frequency
21 Spectral Width 40760.9
22 Lovest -15349.8
Frequency
i ! | : ] : 23 Nucleus 13C
[l | i} 24 Acquired Size 768
25 Spectral Size 5
|
| |
| L
' ‘ i i I N | A1
" ¥
r T T T T T T T T T T T
P20 200 180 160 140 120 100 80 60 40 20 0
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Alcohol (+)-22

OCNANO -~ — AN ANMNOMOOUMITNINTOODNOOMULA—NANWOO OO S I~ -
OCYFTONOD—-—ONANOINODOUOORN—O0ONVOONTOOLMNA—0ONO — Parameter Value
QAARNINTTNMNMNANNN=INN OO CRNNT L0 QQQMNN T~ = O, b 7/ Personal/
I e L N S O O NSNS YIS NN AN — ——— — — — — — — d"‘““"‘“};{f“.ﬂ“;&;gjlz

e s v i
T ——— —_— = Y e == epi-hapalindole
Q/ NMR/ 3/ 1/
fi
2 Title 3
3 Comment test
1 Origin Bruker BioSpin
GmbH
5 Ouner nor
6 Site
7 Spectrometer spect
8 Author
9 Solvent cncl3
10 Temperature  298.4
11 Pulse Sequence zg30
12 Experiment 1D
13 Number of 29
Scans
14 Receiver Gain 87
15 Relaxation 1.0000
Delay
16 Pulse Width  9.8000
17 Acquisition 1.9999
Time
18 Acquisition  2015-01-20T13:1
Date 9:53
19 Modification  2015-01-20T13:2
Date :
20 Spectrometer 400. 13
| Frequency
[ 21 Spectral Width 8012.8
22 Lowest 1546.0
Frequency
| | | 23 Nucleus 1H
[ ! [ 1 24 Acquired Size 16025
l 25 Spectral Size 32768
| |
|
|
I} n ,ﬂh\ L
TEEEh T Srdr & b Cehdiom
OQAN— YO YO eee- < < S aNANmA
— AN~ AN~ — A - - — — N +—mmm
T T T T T T T T T T T T T T T

9.5 8.5 7.5 6.5 55 4.5 35 2.5 1.5 0.5
O
n wn MAN— ANNANO O 3 " Value
L = NANG oS arameter alue
~ ~ ninsd MmN~ — — 1 Data File Name Z:/ Personal/
| | ~ N NS #/ B/ 12-

epi-hapalindole
Q/ NMR/ 3/ 2/
pdata/ 1/ Ir
2 Title 3
3 Comment test
4 Origin Bruker BioSpin
Gubll
5 Owner nor
6 Site
7 Spectrometer spect
8 Author
9 Solvent cDC13
10 Temperature ~ 298.8
11 Pulse Sequence zgpg30
12 Experiment 1D
13 Number of 1656
Scans
14 Receiver Gain 87
15 Relaxation 1.0000
Delay
16 Pulse Width 9. 8000
17 Acquisition 0. 8039
Time
18 Acquisition 2015-01-20T13:
Date 3:43
19 Modification 2015-01-20T1
Date 3:00
20 Spectrometer  100. 61
Frequency
21 Spectral Width 40760.9
22 Lowest -10320. 1
Frequency
23 Nucleus 13C
it 24 Acquired Size 32768
! 25 Spectral < 32768
| |
|
| Il |
L L 1
| | A
r T T T T T T T T T T
R20 200 180 140 120 100 80 60 40 20 0
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Ketone (+)-23

OM—OTNOWVOOMS M A LN
NOORXOXIFTITIN—OO — O~ r— 0
—— 0000 O0OUNUNULMNe—OO WS Parameter Value
DWW LN S S S S S S = = pata File Nane Z:/ Personal/
—_— X/ Heii/ 12-
epi-hapalindole
Q/ NMR/ 4/ 1/
pdata/ 1/ Ir
2 Title 4
3 Comment test
4 Origin Bruker BioSpin
G
5 Owner e
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnel3
10 Temperature 300.7
11 Pulse Sequence zg30
12 Experiment 1D
13 Number of 93
Scans
14 Receiver Gain 174
15 Relaxation 1..0000
elay
16 Pulse Width  9.8000
17 Acquisition 1.9999
Time
18 Acquisition  2015-03-07T1
Date 5:11
19 Modification  2015-03-07T12:3
Date 9:00
20 Spectrometer  400. 13
Frequency
21 Spectral Width 8012.8
Lowest -1546.8
! Frequency
| 23 Nucleus 1H
) 1! i 24 Acquired Size 16025
! ' 25 Spectral 36
|
il
I b )
SToTdoHY & ™S S &Y
QT - amme < e-eee < QMo
e Rl = I e e — — oM mmn
T T T T T T T T T T
9.5 8.5 7.5 6.5 5.5 4.5 35 2.5 1.5 0.5
< - 0ON—O0 WS — I~
=)} COMOMUONKN— AN A —tos TSN Parameter Value
9] NNRONANYO®OO®NO CVWOY— ¥
o MO PO MO DN A A AN O N 1 Data File Name Personal/
o NOANNANANAN— — — — — —ONONKN© X/ KA/ 12
I3 e — NS nN N — epi-hapalindole
I e\ Ve /N VY g_’dNMR/ 42/
i
2 Title 1
3 Comment test
4 Origin Bruker BioSpin
GmbH
5 Owner nr
6 Site
7 Spectrometer spect
8 Author
9 Solvent
10 Temperature
11 Pulse Sequence
12 Experiment
13 Number of
Scans
14 Receiver Gain 71
15 Relaxation 1..0000
Delay
16 Pulse Width  9.8000
17 Acquisition  0.8039
Time
18 Acquisition  2015-03-07TI2:4
Date 2:47
19 Modification  2015-03-07T13:1
2:00
20 Spectrometer  100. 61
o Frequency
21 Spectral Width 40760.9
22 Lovest -10320. 1
Frequency
23 Nucleus 13C
‘ | 24 Acquired Size 32768
| i “‘ ! 25 Spectral Size 65536
|
|
| ' o
UL
r T T T T T T T T T T T
R20 200 180 160 140 120 100 80 60 40 20 0
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Amine (-)-24

5.802
5.786
5.759
5.124
5.081
5.054

L 4.204

|

Parameter

Data File Name

2.743
1.752
1.723
1.692
1.679
1.673
1.646
1.639
1.597
1.570
1.563
1.425
1173
0.836

o

Title

Comment

IS

Origin

Owner

=

Site

Spectrometer
Author

© o

Solvent

10 Temperature

11 Pulse Sequence

12 Experiment

13 Number of
Scans

14 Receiver Gain

15 Relaxation
Delay

16 Pulse Width

17 Acquisition
Time

18 Acquisition

19 Modification

Value
Personal/

/ MR/ 12-
epi-hapalindole
Q/ NMR/ 5/ 1/
pdata/ 1/ Ir

5

Bruker BioSpin
GmbH
nmr

spect

1..0000

9.8000
1. 9999

2015-03-17T12:3
6

2015-03-17T12:3
9:00

20 Spectrometer  400. 13
Frequency
21 Spectral Width 8012.8
22 Lowest 2135.6
Frequency
23 Nucleus 1
24 Acquired Size 16025
! 25 Spectral Size 65536
L
SH BB
T ECTEE s
~d o o <t oo
T T T T T T T T
9.0 8.0 3.0 2.0 1.0 0.0
— O MN~— O
MS oSN AN QRO - Mmoo ann Parancter Value
NN ORI INRgeY 1 Data File Name Personal/
e SESSNIes 2 o chanel ndore
o/ NWR/ 5/ 3/
pdata/ 1/ 1r
2 Title 5
3 Comment test
4 Origin Bruker BioSpin
Gubll
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cpel3
10 Temperature 3014
11 Pulse Sequence zgpg30
12 Experiment 1
13 Number of 2719
Scans
14 Receiver Gain 78
15 Relaxation 1.0000
Delay
16 Pulse Width  9.8000
17 Acquisition  0.8039
ine
18 Acquisition  2015-03-18T11:3
5:36
19 Modification  2015-03-18T12:5
9:00
20 Spectrometer 100 61
Frequency
21 Spectral Width 40760.9
22 Lovest 10320, 1
Frequency
23 Nueleus 130
24 Acquired Size 32768
25 Spectral Size 32768
Mok dod A A 4 A .
" T T T T T T
R20 200 80 60 40 20 0
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Amine (-)-25

NMANONDVNDOI O —-—ANTOOVOANMOVOTOMNOANNOOIMOMO — OAN WO DD
T ONIMONOTNOOULNe —ONTOULMeEWNNOOWLWNT OO~ MO 0 Parameter Value
QAaAaNNYYYTMmMmnnmmMmMANNANNONNNOOQOOQ®OUMMMMOQO M= NI A )
ONNNNNNNNNNNNNNNNOUOnOnBwununununttSmmmmon o oAl — — « |1 Data File Name 7:/ Personal/
[ S S S R X/ BAR/ ent
I — T —r e hapalindole D/
// NMR/ 5/ 1/ fid
2 Title 5
“ Me 3 Comment PROTON
o 4 Origin Bruker BioSpin
Gubll
. -
HoNo 5 Owner nmr
6 Site
3 7 Spectrometer  spect
8 Author
\ 9 Solvent D13
N 10 Temperature  292.0
11 Pulse Sequence zg30
SO2Ph 12 Experiment 1D
13 Number of 75
(-)-25 Seans
14 Receiver Gain 97
15 Relaxation 1. 0000
Delay
16 Pulse Width  9.1200
17 Acquisition  2.4999
Time
18 Acquisition  2015-09-09T23:4
0:11
19 Modification  2015-09-09123:4
Date 2:00
20 Spectrometer  400. 13
Frequency
21 Spectral Width 8012.8
22 Lowest -1545.5
Frequency
23 Nucleus i
24 Acquired Size 20031
25 Spectral Size 65536
[
i
|
i |
| ML dal
A — L
& iy K Eh S g
- Qeae-e Q- N— Mmoo
— - - - — —mnmmnao»n
T T T T T T T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
CINNOVONONONVANMON — S ©OWmn -
NOVOUTANONNOTO - —OML O — NOANW!OANO Parameter Value
SINMmu NGO NMANag- Mo Q S Ao O | Data File Name Z:/ Personal/
OCNNLMNMOOO~NOInNTEMmmnoFaa D O ¥ M M ©n e e e T HgE ) ente
StmommnmommANNNANANNAN— ——— N N — QWK MO i/ / en
D N e i s e o) n MmN NN — hapalindole D/
A o 5
———— —— | [N AN NMR/ 5/ 2/ fid
2 Title 5
// 3 Comment C13CPD
4 Origin Bruker BioSpin
- Me GubH
Y 5 Ouner i
H2N/,, 6 Site
7 Spectrometer spect
- 8 Author
N 9 Solvent onels
\ 10 Temperature  293.4
11 Pulse Sequence zgpg30
N 12 Experiment 1D
SOZPh 13 Number of 14657
Scans
(_) 25 14 Receiver Gain 196
- 15 Relaxation 1..0000
Delay
16 Pulse Width  9.4000
17 Acquisition  0.8999
ime
18 Acquisition  2015-09-10T07:4
Date 2:02
19 Modification  2015-09-10T07:4
Date 2:00
20 Spectrometer  100. 61
Frequency
21 Spectral Width 35714.3
22 Lowest 7798.3
I Frequency
23 Nucleus 13C
24 Acquired Size 32141
25 Spectral Size 65536
| [T T
! |
[N
I H ] H ”
. ! - ! L
r T T T T T T T T T T T
R20 200 180 160 140 120 100 80 60 40 20 0
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(-)-12-epi-Hapalindole Q isonitrile (2)

f1_(ppm)

NONLNYONOO-SY NOO o~ — ¥ ¥ wowvwwowoo -
COSYINMOOTONY — OO < omis ~ NH O VMDY T— Parameter Value
QUVUUOWMM————O009 O N ~ - N NNV Oonm 1 Data File Name Z:/ Personal/
ONNNNNNNNNN unn e < ) L T T i IR R XU/ Hd/ 12—
——— A N 2N | I — e epihapal indole
o/ NMR
liuyang-h q/ 1/
pdata/ 1/ Ir
2 Title liuyang-h q
3 Comment PROTON
4 Origin Bruker BioSpin
Grbl
5 Owner e
6 Site
7 Spectrometer spect
8 Author
9 Solvent cnel3
10 Temperature  295.9
11 Pulse Sequence zg30
12 Experiment i
13 Number of 256
. . . s Scans
(-)-12-epi-hapalindole Q isonitrile (2) 11 Receiver Gain 199
15 Relaxation 1.0000
Delay
16 Pulse Width  15.0000
17 Acquisition 2,499
Time
18 Acquisition  2015-09-18723:5
Date 9:25
19 Modification  2015-09-19T00:1
Date 2:00
20 Spectrometer  400. 13
Frequency
21 Spectral Width 8012.8
22 Lowest -1554.3
Frequency
| 23 Nucleus 1H
| ! ‘ 24 Acquired Size 20031
i “ 1 m\ | I 25 Spectral Size 65536
I
I}
NI kJ L
JL J ! I
Setils & & 88 & &% Siss
Qo9 QQ = S <Q = ] S o oo
== - AN = — -~ o aalmm
T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
vht-12-epi-h-q-iso 383558 3NR2253 re) N © ooss
. e Roe2etEo Nl re} ¥ ® ©oow . - Va
C13CPD LEEBOOBIFCO = = P 3 S gnos Parameter Value
TR ) a2 T iy 1 Data File  E:/ Research/ BFJt
FSSSESV = Y Nae 3/ Write-paper/
L 25000 2015/ Hapalindoles/|
For JACS-201512/
yht-12-epi-h-q-iso/|
1/ fid
2 Title yht-12-epi-h-g-iso
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH|
5 Owner nmr
20000 |6 Site
7 Spectrometer spect
8 Author
9 Solvent el
10 Temperature 293.6
11 Pulse 2gpg30
: . . e Sequence
(=)-12-epi-hapalindole Q isonitrile (2) F15000 | 12 Experinent 10
13 Number of 9466
Scans
14 Receiver 57
Gain
15 Relaxation 2. 0000
Delay
16 Pulse Width 9.4000
10000 17 Acquisition 1.3631
Time
18 Acquisition 2015-12-16122:29:20
Date
19 Modification 2015-12-17T15:29: 00
Date
i 20 Spectrometer 100. 61
Frequency
5000
A 21 Spectral  24038.5
! Width
22 Lovest -1958.9
Frequency
23 Nucleus 13¢
| | 24 Acquired 32768
‘ ‘ | st
L Tl ! A i Lo 25 Spectral 65536
Size
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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(-)-Hapalindole D (3)

N YA N NMNONWLWOO— NI SINTY —OSOOm
— NNOMr—- OVOUINAOKRMN NOWO NA=— O — OO F Paraneter Value
b AR A e i e e e R B B B D B B R R R s Data File N > 1
B NeNNNN Lo omtst oo NN = = e e 1 Data File Name Personal/
I N —" D T e N e e S hapalindole D/
NMR/
hapalindole D/
1/ fid
Z Me 2 Title liuyang-8-196
- 3 Comment PROTON
SCN/ 4 Origin Bruker BioSpin
" Gubl
5 Owner common
6 Site
7 Spectrometer  spect
8 Author
9 Solvent cel3
10 Temperature  295.6
11 Pulse Sequence 7g30
12 Experiment I
; 13 Number of 59
(—)-hapallndole D (3) Scans
14 Receiver Gain 203
15 Relaxation 1..0000
Delay
16 Pulse Width 13,7000
17 Acquisition  1.9999
Tine
18 Acquisition  2015-09-09T16:2
Date 4:00
19 Modification  2015-09-09T16:2
Date 5:
20 Spectrometer  400. 13
Frequency
21 Spectral Width 8223.7
22 Lowest -1653.5
| Frequency
[ 23 Nucleus
‘ | 24 Acquired Size
il 1 ] | 25 Spectral Size
|
JL W j)\L
h o & E Sh'Se &b & K'Y S Y
© O« — So~=9o S o S SN —
- == - — = — — A m
; T T T T T T T T T T T T T T T T T
9.5 8.5 7.5 6.5 5.5 4.5 35 25 1.5 0.5
Yo unmoaoNmooNw;
NUwLwOomANa NS M — & QNP0 Paraneter Value
TYTONAN— = = — — — ~ M= Y oW N o
T e e e e e e e © T¥MmANANN— 1 Data File Name Z:/ Personal/
=5\ I ~N VNS A XUt/ Bdi/ ent-
hapalindole D/
NIR/
// hapalindole D/
2/°1/ pdata/ 1/
2 Me Ir
-, 2 Title 2
3 Comment test
4 Origin Bruker BioSpin
GrbH
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent coe13
10 Temperature  294.4
11 Pulse Sequence  zgpg30
12 Experiment 1D
(=)-hapalindole D (3) 13 Nunber of 17225
cans
14 Receiver Gain 63
15 Relaxation 1.0000
Delay
16 Pulse Width  9.8000
17 Acquisition  0.8039
ime
18 Aeauisition  2016-09-09122:3
19 Modification zor 09-10707:3
20 Spectrometer mo 61
Frequency
I 21 Spectral Width 40760.9
| i ! Pl 22 Lowest -10322. 1
i o )l ! Frequency
! ! 23 Nucleus
| ! 24 Acquired Size
\ 1 25 Spectral Size
A ‘
L T T T T T T T T T T
R20 200 180 160 140 120 100 80 60 40 20
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Ketone (+)-26

NAONOO—MAOANO—-—TOOIFTN~NOANMODN oo NOUNOWOVWTANODODNOLMAOAADA OO T —
NOOOMNMNONNMOONNVOMNWLMST — O © wn o DOMNe=~NANDONOWNTMNO OO LWL T —
ORMRYUANNANANNS QOO NN = — e MmmmmaNoaaaaa”RMNMNNOOOOYMA T Parameter Value
NNENNNNNNNNNNNNGG OO W!WW!W;; < AaaAadAdA - == e e e e e e
N T N el ) ettt — | | Data File  7:/ Personal/ X/
Name 4/ Fischerindole
U/ liuyang-f-6/ 1/
// pdata/ 1/ 1r
M 2 Title liuyang=f-6
- € 3 Comment PROTON
4 Origin Bruker BioSpin GmbH
(0] 5 Ower
6 Site
H/" 7 Spectrometer spect
H 8 Author
\ 9 Solvent cnel3
N 'Me 10 Temperature 295.7
11 Pulse 2g30
N Me Sequence
H 12 Experiment 1D
13 Number of 45
Scans
(+)'26 14 Receiver 87
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 15.0000
17 Acquisition 1.9999
Tinme
18 Acquisition 2015-09-20T14:21:00
ate
19 Modification 201¢
Date
20 Spectrometer 400.13
Frequency
21 Spectral 8012.8
I Width
i 22 Lowest 1498, 1
Ly Frequency
" 23 Nucleus 1H
24 Acquired 20031
Size
25 Spectral 65536
ik P Size
AR & &% &
29 o9 S oo S
= —« — - o —
r T T T T T T T T T T T T T T T T T T T |
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
~ N Yoo oAy
=] —ag oo oum— O ©eNY Y oAy
— nsdmn ANNANAN——— < AN —9 bt oo Parameter Value
o~ e e e e e © nnw 5 NN .
VARNEN S | 2 N ~\ 1 Data File  Z:/ Personal/ XI¥E/
Name ¥4/ Fischerindole
U/ liuyang-f-6/ 2/
pdata/ 1/ 1r
2 Title liuyang—f-6
3 Comment C13CPD
14 Origin Bruker BioSpin GmbH|
5 Owner nnr
6 Site
7 Spectrometer spect
8 Author
9 Solvent cne13
10 Temperature 296. 4
11 Pulse 2gpg30
Sequence
12 Experiment 1D
13 Number of 4000
Scans
14 Receiver 77
Gain
15 Relaxation  1.0000
Delay
16 Pulse Width 9.8000
17 Acquisition 0.4588
Tinme
18 Acquisition 2015-09-21T13:44:19
Date
19 Modification 2015-09-21T13:44: 00,
| , | Date
! 1 20 Spectrometer 100. 61
Frequency
21 Spectral 35714.3
Width
22 Lowest ~7796. 8
Frequency
23 Nucleus 13C
24 Acquired 16384
ize
) 25 Spectral 32768
Size
T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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(+)-12-epi-Fischerindole U isothiocyanate (4)

O —ANOMmMOOoOWMOTONT T O — NWOMNMMNSN—O—O0OWN—FOD—MNmM
o LN OTOORNTNONMN— OO O NOOON~NWLML MO TITNOOANM
S IY¥NMooDmagaNN= = 0 NEAMNNAR© 99O EINQ Paraneter Value
O M~MNNMNNMNMNNSNMNM OB WLWOnWOLW;n MM ANANAN™ ™~ ™~ ™~ ™ ™ ™ ™ ™ — )
[ e VRN e — 1 Data File  7:/ Personal/ XIi/
Name ¥fit/ Fischerindole
U/ liuyang-fu/ 1/
rid
2 Title liuyang—fu-3
3 Comment  PROTON
4 Origin Bruker BioSpin GmbH|
5 Owner common
6 Site
7 Spectrometer spect
8 Author
9 Solvent  CD2CI2
10 Temperature 294, 4
11 Pulse 2630
Sequence
12 Experinent 1D
13 Number of 97
e . Scans
(+)-12-epi-fischerindole U LiReceiver 203
. . Gain
isothiocyanate (4) 15 Relaxation  1.0000
Delay

16 Pulse Width 13.7000
17 Acquisition 1.9999

Time
18 Acquisition 2015-09-27T22:11:00,
Date
19 Modification 2015-09-27T22:15:00
Date
20 Spectrometer 400. 13
Frequency
21 Spectral 8223.7
Width
| 22 Lowest -1690. 8
I Frequency
i

Size

23 Nucleus 1H
! o 24 Acquired 16446
| Size
A 25 Spectral 65536
< >

2.05%

@ 1.004 %4

3 1029 ?
1.0147
1054 ==
1.00= f——

T 1
95 90 85 0 05 00 -05

~
wn
~
=}
o
wn
o
o
v
wn
w
o
»
[
IS
=}
w
wn
w
S}
N}
o}
)
o
%}

=] oo YOS o Wm— o VIR DR B
— nEm NNNN— — — < anN —O LTS Parameter Value
o~ — o e e e © nmn v NN
)Ny SN | 2N ~\ 1 Data File  7:/ Personal/ X/
Name #4fs/ Fischerindole
U/ liuyang-f-6/ 2/
pdata/ 1/ 1r
2 Title liuyang—f-6
3 Comment C13CPD
4 Origin Bruker BioSpin GmbH|
5 Owner nmr
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDC13
10 Temperature 296.4
11 Pulse 2gpg30
Sequence
12 Experiment 1D
(+)-12-epi-fischerindole U 13 Nosber of 4000
. . Scans
isothiocyanate (4) 14 Receiver 77
Gain
15 Relaxation 1. 0000
Delay
16 Pulse Width 9.8000
17 Acquisition 0. 4588
Time
18 Acquisition 2015-09-21T13:44:19
Date
19 Modification 2015-09-21T13:44:00]
Date
20 Spectrometer 100. 61
! Frequency
| i ! ! 21 Spectral 35714.3
I Vidth
22 Lowest -7796.8
Frequency
| , ‘ ‘ ‘ 23 Nucleus 13C
24 Acquired 16384
‘ l ‘ o
n 25 Spectral 32768
Size
T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 O
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(H) HPLC Charts of (-)-6

For (-)- and (+)-6a

DAD1 B, Sig=220.4 Ref=360,100 (CLJI\CLJ-16-22-ME-R6 D)
mAU |
1000
] HO"
| I CO,Me
' N o
| SO,Ph ““
600 (rac)-6a ‘|
] |‘
| \
400 ‘ |
] [ -
, | :
— N
“ “lr“\.‘ / ‘.\\
o AN NN
0 25 5 75 10 125 15 17.5 mi
DAD1 B, Sig=220,4 Ref=360,100 (CLJ\CLJ-16-22-ME-O2 D)
mAU ]
2000
| Hov
1750 )
] N COsMe o~
1500 @ o
] N\ ‘J'N\I‘
1250 SO,Ph i
E (_)'Ga ‘ “I
1000 |‘ |
z o
750 A
] [
] [
500 [
4 |
] I
250 2 o
] = . | \
0;41_____@”\; /. \\/ S~ / \\T7‘77
T 0 s 15 175 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== | === === | === | === | —======= |
1 5.969 BV 0.2098 1150.23303 85.04601 1.865¢6
2 12.332 BV 0.6292 6.05045e4 1442.97424 98.1344
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VW D1 A, Wavelength=220 nm [YHTVI7.0)
mALl
4 Ho .
400+ /COQMG e
] QA 2
| N
300 SO,Ph
(+)-6a
2m:
1m;
] &
] A J g &
0 =7
T T T T T T T
[i] 2 4 [:] B 10 12 14 iry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 6.010 BV 0.2271 5431.11865 365.97589 98.0150
2 12.827 MM 0.6682 109.98916 2.74362 1.9850

For (-)- and (+)-6b

DADT A, Sig=254,4 Ref=360,100 (CLJ\CLJ-16-22-PR-R4.D)
mAUi
B nt
1200 HO \ )
i S COEPF
1000 @E§
] N -
4 \ <@
| SOzPh <
800 (rac)-6b “'\
] |
600 H
400 |
i | @
| S
] | 3
200 | I A
] | ‘\ / \'\
[ | \
o / o
0 YN S _
I T T T | | T T I T
0 2 4 8 8 10 12 14 mi
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DADT A, Sig=254 4 Ref=360,100 (CLICLJ-16-22-PR-05.0)
mAU” |
e\
400 i COyPr
o
| N
300 SO,Ph =
(-)-6b
] R
[
200 “ ‘.‘
] [
[
b
] oo
100+ I\ ‘
4 |
2 | \
= |
/\ .
0 i —— —~
0 2 i 5 8 0 2 s mi
Peak RetTime Type Width Area Height Area
# [min] min] [MAU*s5] [mAU] %
=== [====]======= [ ====——==— [ ========== [ ======== |
1 4.748 BV 0.1662 279.87994 25.87128 2.5576
2 10.533 VBA 0.5578 1.06633e4 289.44092 97.4424
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== | e | ======——— | === | —======-
1 4.660 VB 0.1505 1.13795e4 1149.24915 97.5877
2 9.255 VB 0.4624 281.29593 9.15712 2.4123
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