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General Procedure.

All solvents were reagent grade. Reactions were normally carried out under a nitrogen
atmosphere in glassware or vial. Merck silica gel 60 (particle size 0.04-0.063 mm) was
employed for flash chromatography. H NMR spectra were obtained in CDCls unless
otherwise noted at 400 MHz (Bruker DPX-400, Bruker Ascend™ 400) or 500 MHz (Varian-
Unity INOVA-500). *3C NMR spectra were obtained at 125 MHz or 100 MHz. E.e. values
were measured by HPLC on a chiral column (CHIRALPAK IA, 0.46 cm x 15 cm, 5 um) by
elution with 1% 'PrOH-hexane. The flow rate of the indicated elution solvent is maintained at
1.0 mL/min, and the retention time of a compound is recorded accordingly. HPLC was
equipped with ultraviolet detectors. The melting point was recorded on a melting point
apparatus (MPA100—-Automated melting point system, Stanford Research Systems, Inc.) and
is uncorrected. IR spectra were recorded on Bruker Alpha FT-IR spectrometer. The optical
rotation values were recorded with a Jasco-P-2000 digital polarimeter. ESI ionization time-of-
flight mass (ESI-TOF HRMS) spectral data were collected on a JIMS-T100LP 4G(JEOL) mass
spectrometer equipped with the ESI source, detecting positive and negative ions. Typical
measurement conditions are as follows: needle voltage: 2000 kV, orifice 1 voltage: 30 V, ring
lens voltage: 10 V, spray temperature: 250 °C. EI-TOF mass spectral data were collected on a
JMS-T200GC AccuTOF GCx-plus (JEOL) mass spectrometer. El ionization time-of-flight
mass (EI-TOF HRMS) spectral data were collected on a JMS-T200GC AccuTOF GCx-plus
(JEOL) mass spectrometer equipped with the EI ion source and DIP sampling device. Typical
measurement conditions are as follows: ionizing voltage: 70 eV, ionizing current: 300 pA, ion

chamber temperature: 250 °C, DIP temperature: 50 to 200 °C in 2 minutes. The single-crystal



X-ray diffraction data of crystals were individually collected in-house on a Bruker D8 Venture
diffractometer equipped with a Cu-target (Ko=1.54178 A) or Mo-target (Ka=0.71073 A)
microfocus X-ray generators and a PHOTON-I1 CMOS detector. The temperature was adjusted
with a nitrogen flow (Oxford Cryosystems). After collection, the data were integrated with the
Bruker SAINT software package using a narrow-frame algorithm and were corrected for
absorption effects using the Multi-Scan method (SADABS). Then, the molecular structure was
solved and refined by the Bruker SHELXTL Software Package and the final anisotropic full-
matrix least-squares method was used to refine on F2 with variables parameters to determine
crystal structure.

Preparation of aldehyde ester 1:
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To a solution of (-)-citronellal (500 mg, 3.24 mmol) and methyl acrylate (558 mg, 6.48
mmol, 2.0 equiv) in toluene (10 mL), placed in a dry 20-mL sealed tube, was added Hoveyda-
Grubbs Catalyst® M720 (Umicore, CAS no. 301224-40-8, 40.6 mg, 0.06 mmol, 2 mol%) at
room temperature under nitrogen. The resulting solution was stirred at 90 °C for 12 h until the
completion of the reaction, as monitored by TLC. The reaction solution was concentrated in
vacuo to give the crude residue. The E-isomer was found to be predominated, as determined
by 'H NMR analysis of the crude product. The crude product was purified by flash column
chromatography with 5% EtOAc-hexane (Rf = 0.45 in 20% EtOAc-hexane) to afford product
1 (503 mg, 84% vyield) as a colorless oil.> Chiral HPLC analysis for 1: Chiralpak 1A (elute: 1%
'PrOH—hexane), flow rate 1.0 mL/min, detector 225 nm, t; = 14.9 min, t, = 19.2 min, 98.4:1.6
er.

Selected data for 1: [a]p?® —32.8 (¢ 1, CHCIs); IR (neat): 2923, 2854, 1705, 1462, 1166,
915, 732 cm™*; 'H NMR (CDCl3, 500 MHz): § 9.73 (s, 1 H), 6.96 — 6.88 (m, 1 H), 5.81 (d, J =
15.6 Hz, 1 H), 3.70 (s, 3H), 2.39 (dd, J = 16.4, 5.6 Hz, 1 H), 2.29 - 2.14 (m, 3 H), 2.11 - 2.02

! (a) Bilel, H.; Hamdi, N.; Zagrouba, F.; Fischmeister, C.; Bruneau, C. Green Chem. 2011, 13, 1448 — 1452. (b)
Yoshikai, K.; Hayama, T.; Nishimura, K.; Yamada, K.-I.; Tomioka, K. J. Org. Chem. 2005, 70, 681 — 683.
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(m, 1 H), 1.53 — 1.44 (m, 1 H), 1.41 — 1.31 (m, 1 H), 0.96 (d, J = 6.7 Hz, 3 H); °C NMR
(CDCls, 125 MHz): 6 202.3 (CH), 167.0 (C), 148.8 (CH), 121.2 (CH), 51.4 (CH3), 50.8 (CH>),
34.9 (CHy), 29.6 (CH>), 27.5 (CH), 19.6 (CH3); HRMS (GC-EI-TOF) m/z: [M]" Calcd for
C10H1603 184.1099; found: 184.1092.

Preparation of aldehyde 2:

cat. Il (20 mol %) O‘CHO CHO
X, > 4 + +

O DBU, CHCI3, 45 °C; 79%
CO,Me MeO,C MeO,C
2 (major) 13

ol
o

isomers

(very minor)

1

To asolution of catalyst 111 (176.7 mg, 0.54 mmol, 0.2 equiv) and 1 (500 mg, 2.71 mmol)
in CHCI3 (9 mL) was added DBU (82.6 mg, 0.54 mmol, 0.2 equiv) at ambient temperature.
The resulting solution was stirred at 45 °C for 48 h until the completion of the reaction, as
monitored by TLC. The reaction solution was diluted with EtOAc, and washed with water and
brine. The combined organic solution was dried over Na,SO4 and concentrated in vacuo to give
a crude oil. The dr ratio, as determined by *H NMR analysis of the crude mixture, was found
to be 83:17. The crude product was purified by flash column chromatography with 5% EtOAc-
hexane (Rf = 0.51 in 20% EtOAc-hexane) to afford products 2 and 13 (396.7 mg, 79% yield)
as a colorless oil. Purification of the mixture using prolonged flash column chromatography
resulted in the isolation of pure samples of 2 (351 mg; 70%; R = 0.51 in 20% EtOAc-hexane)
and 13 (7.3 mg; Rs = 0.52 in 20% EtOAc-hexane) for analysis.

Selected data for 2: [a]p?® ~10.3 (¢ 1, CHCIs); IR (neat): 3483, 2959, 2874, 1724, 1457,
1381, 1285, 1208, 1167 cm™*; 'H NMR (CDCls, 500 MHz): 6 9.55 (d, J = 3.9 Hz, 1 H), 3.63 (s,
3 H), 2.67-2.56 (m, 1H),2.38(d,J=7.4Hz 2H),226-213 (m,1H),201-184(m,3
H), 1.47 — 1.39 (m, 1 H), 1.38 — 1.29 (m, 1 H), 1.04 (d, J = 6.7 Hz, 3 H); 3C NMR (CDCls,
125 MHz): 6 203.3 (CH), 172.8 (C), 65.8 (CH), 51.6 (CH3), 39.3 (CH>), 37.6 (CH), 36.8 (CH),
33.3 (CH2), 31.3 (CHy), 19.5 (CH3); HRMS (GC-EI-TOF) m/z: [M]* Calcd for CioH1603
184.1099; found: 184.1090.

Selected data for 13: [a]p®® ~7.9 (¢ 1, CHCI3); *H NMR (CDCls, 500 MHz): 6 9.73 (d, J
=3.0Hz, 1 H), 3.64 (s, 3 H), 2.79 — 2.70 (m, 1 H), 2.53 - 2.46 (m, 2 H), 2.41 - 2.31 (m, 2 H),
2.01-1.89 (m,2H),1.42-1.32(m, 1 H), 1.28 —1.18 (m, 1 H), 1.03 (d, J = 6.8 Hz, 3H); *C
NMR (CDCls, 125 MHz): ¢ 204.2 (CH), 173.1 (C), 61.2 (CH), 51.6 (CH3), 38.3 (CH), 35.7
(CHy), 34.5 (CH), 33.4 (CH2), 32.4 (CH>), 20.4 (CHa).



Preparation of 4:

~

CHO |:>—\
Q‘ NaBH;, MeOH _ / on

Z rt, 3 h; 94% y
MeO,C 2 MeOgC 4

To asolution of 2 (200 mg, 1.09 mmol) in MeOH (10 mL) was added NaBH. (82.1 mg,
2.17 mmol, 2.0 equiv) at ambient temperature. The resulting solution was stirred at room
temperature for 3 h until the completion of the reaction, as monitored by TLC. The reaction
was quenched by the addition of an aqueous solution of 2N HCI (0.5 mL). The reaction mixture
was diluted with EtOAc, and washed with water and brine. The combined organic solution was
dried over NaxSO4 and concentrated in vacuo to give a crude oil. The crude product was
purified by flash column chromatography with 0 to 30 % EtOAc-hexane (Rf = 0.47 in 40 %
EtOAc-hexane) to afford product 4 (191 mg, 94% yield) as a colorless oil.?

Selected data for 4: [a]o?’ 13.7 (c 1, CHCIs); IR (neat): 3429, 2949, 2869, 1734, 1440,
1161, 1018, 874 cm™*; *H NMR (CDCls, 500 MHz): 6 3.65 (s, 3 H), 3.61 (dd, J = 11.0, 4.5 Hz,
1 H), 3.52 (dd, J = 11.0, 6.5 Hz, 1 H), 2.45 (dd, J = 15.9, 7.7 Hz, 1 H), 2.33 (dd, J = 15.9, 6.7
Hz, 1 H), 2.22 —2.11 (m, 1 H), 1.85 — 1.64 (m, 4 H), 1.40 — 1.29 (m, 1 H), 1.29 — 1.12 (m, 2
H), 0.99 (d, J = 6.6 Hz, 3 H); 3C NMR (CDCls, 125 MHz): 5 174.5 (C), 64.4 (CH,), 55.8 (CH),
51.6 (CHa), 40.0 (CHy), 38.6 (CH), 37.0 (CH), 32.9 (CHy), 31.2 (CH2), 20.1 (CH3); HRMS
(HPLC-ESI-TOF) m/z: [M+Na]* Calcd for C1oH;sNaOs: 209.1154; found: 209.1153.

Preparation of 4:

-~

cat. ll (20 mol %) NaBH,, MeOH O‘\OH

O DBU, CHCI, t,3h;61% P
; J
45°C MeO,C

COZMe
1

4

To a solution of catalyst 111 (17.7 mg, 0.05 mmol, 0.2 equiv) and DBU (8.3 mg, 0.05
mmol, 0.2 equiv) in CHCI3 (1 mL) was added a solution of 1 (50 mg 0.27 mmol) in CHCl3 (1.1
mL) at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the
completion of the reaction, as monitored by TLC. The reaction solution was diluted with
EtOAc (15 mL), and washed with water (7 mL) and brine (7 mL). The combined organic

2 Bonini, C.; Fabio, R. D. J. Org. Chem. 1982, 47, 1343 — 1345.
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solution was dried over NapSO4 and concentrated in vacuo to give a crude oil. The crude
product was directly used for the next step reaction without further purification.

To a solution of the above crude product in MeOH (1 mL) was added NaBH4 (20.5 mg,
0.54 mmol, 2 equiv) at ambient temperature. The resulting solution was stirred at room
temperature for 3 h until the completion of the reaction, as monitored by TLC. The reaction
was quenched by the addition of water (0.5 mL). The reaction mixture was diluted with EtOACc
(15 mL), and washed with water (5 mL) and brine (5 mL). The combined organic solution was
dried over NaxSO4 and concentrated in vacuo to give a crude oil. The crude product was
purified by flash column chromatography with 10 % EtOAc-hexane (Rf = 0.45 for 4 in 15 %
EtOAc-hexane, after developing twice) to afford products 4 (31 mg, 61 %) as a colorless oil.

Preparation of 3:

NO,
N 02N
2,4-DNP, p-TsOH F N=NH
Q‘CHO CH,Cly, rt QJ
; 1 h; 69%

/ g
MeO,C 2 /_ 3
MeO,C

To a solution of 2 (90.0 mg, 0.49 mmol) in CH.Cl, (6 mL) was added 2,4-
dinitrophenylhydrazine (96.8 mg, 0.45 mmol, 1.08 equiv) and p-TsOH (4.6 mg, 0.03 mmol,
0.05 equiv) at room temperature. The resulting solution was stirred at room temperature for 1
h until the completion of the reaction, as monitored by TLC. The reaction mixture was diluted
with EtOAc, and the solution was washed with saturated aqueous NaHCOs3 solution, followed
by brine. The organic solution was dried over NaSO4 and concentrated in vacuo to give a crude
oil. The crude product was purified by flash column chromatography with 10 % EtOAc-hexane
(Rf = 0.48 in 30% EtOAc-hexane) to afford product 3 (123 mg, 69% yield) as yellow color
solids.

Selected data for 3: mp. 106-107 °C; [a]p?® 10.2 (c 1, CHCIs); IR (KBr): 3293, 2949, 2867,
1738, 1617, 1511, 1428, 1337, 1310, 1266, 1138, 1071, 739, 605 cm™*; *H NMR (400 MHz,
CDCl3): 611.01 (s, 1 H),9.10 (d, J =2.6 Hz, 1 H), 8.28 (dd, J = 9.6, 2.5 Hz, 1 H), 7.90 (d, J =
9.6 Hz, 1 H), 7.38 (d, J = 6.2 Hz, 1 H), 3.59 (s, 3 H), 2.53 — 2.27 (m, 3 H), 2.09 — 1.90 (m, 4
H), 1.51 — 1.30 (m, 2 H), 1.04 (d, J = 5.9 Hz, 3 H); *C NMR (100 MHz, CDCls): 6 173.0 (C),
154.3 (CH), 145.0 (C), 137.9 (C), 130.0 (CH), 128.9 (C), 123.5 (CH), 116.5 (CH), 56.9 (CH),
51.6 (CHg), 40.7 (CH), 39.6 (CH), 38.9 (CH2), 32.8 (CH), 30.8 (CH2), 19.0 (CHs); HRMS
(GC-EI-TOF) m/z: [M]" Calcd for C16H20N4Os 364.1383; found: 364.1389.
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Recrystallization of 3 was performed as follows:
Compound 3 (~3 mg) in a screw cap vial (4 mL vial) was dissolved in CHCl3z (~0.5 mL)

and then diluted with n-hexane (~2.5 mL). The vial was covered with aluminum foil (with 4-5
holes in it) and placed in another vial (20 mL vial), which was filled with n-hexane (~8 mL).
The 20-mL vial was closed gently with a screw cap and let stand for 4-5 days until the solvent
in the inner vial has completely evaporated. The crystals formed were subjected to single-
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Figure S1. ORTEP and Stereo plots for X-ray crystal structures of 3 (ic21707).

CCDC 2235981 contains the supplementary crystallographic data for 3 (ic21707). These data can be obtained
free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S1. Crystal data and structure refinement for 3 (ic21707).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

ic21707

C32 H40 N8 012
728.72

200(2) K
1.54178 A
Triclinic

P1

a=4.8265(7) A o= 74.980(12)°.

b =11.8034(18) A B=85.102(12)°.

¢ =16.146(2) A v = 79.447(12)°.

872.7(2) A3

1

1.387 Mg/m3

0.909 mm-?

384

0.600 x 0.163 x 0.159 mm3
3.933 to 67.980°.

-4<=h<=5, -14<=k<=14, -19<=I<=19
10899

5724 [R(int) = 0.1226]

99.4 %

Semi-empirical from equivalents
1.00000 and 0.41539
Full-matrix least-squares on F2
5724 /16 /482

1.376

R1=0.1206, wR2 = 0.2821
R1=0.1726, wR2 = 0.3346
0.3(9)

0.010(3)

0.480 and -0.447 e A3
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Preparation of 5:

' o

/ (2) H* 83% for two steps
MeO,C 4 H g

Oﬁ (1) aq LiOH, THF DCC, DMAP R o
/ oH r,3h  CHyClp,rt,3h . @
7 o)

To a solution of 4 (100 mg, 0.54 mmol) in THF (3 mL) was added an aqueous solution of
LiOH (19.4 mg, 0.81 mmol, 1.5 equiv) in water (1.5 mL) at room temperature. The resulting
solution was stirred at room temperature for 3 h until the completion of the reaction, as
monitored by TLC. The pH of the solution was adjusted to 2-3 by adding 3M aqueous HCI at
0 °C. The reaction mixture was diluted and extracted with EtOAc. The solution was washed
with water and brine. The combined organic solution was dried over Na>SO4 and concentrated
in vacuo to give the crude product as an oil. This residue was proceeded to the next step without
further purification.

To a solution of the above crude product in dry CH2Cl2 (10 mL) was added DCC (111.4 mg,
0.54, mmol 1.0 equiv) and DMAP (13.2 mg, 0.11 mmol, 0.2 equiv) at room temperature. The
resulting solution was stirred at room temperature for 3 h until the completion of the reaction,
as monitored by TLC. The reaction mixture was diluted with EtOAc, followed by washing with
brine and water. The combined organic solution was dried over Na.SO4 and concentrated in
vacuo to give a crude oil. The crude product was purified by flash column chromatography
with 5 % EtOAc-hexane (Rf = 0.46 in 30% EtOAc-hexane) to afford product 5 (69 mg, 83%
yield) as a colorless oil.

Select data for 5: [a]o?’ 95 (c 1, CHCIs); IR (neat): 2953, 2871, 1732, 1404, 1310, 1195,
1132, 1018, 799, 700 cm*; *H NMR (CDCls, 500 MHz): d 4.55 (dd, J = 10.5, 5.0 Hz, 1 H),
4.05 (dd, J = 11.7, 10.5 Hz, 1 H), 2.84 (dd, J = 17.7, 5.0 Hz, 1 H), 2.23 (dd, J = 17.7, 12.6 Hz,
1 H), 2.10 — 2.00 (m, 1 H), 1.94 — 1.78 (m, 2 H), 1.73 — 1.62 (m, 1 H), 1.46 — 1.21 (m, 3 H),
1.03 (d, J = 6.6 Hz, 3 H); *3C NMR (CDCls, 125 MHz): 6 170.5 (C), 74.3 (CH,), 48.6 (CH),
41.5 (CH), 38.1 (CH2), 36.0 (CH), 33.0 (CH2), 29.7 (CH2), 19.0 (CHz3); HRMS (GC-EI-TOF)
m/z: [M]" Calcd for CoH1402 154.0994; found: 154.0991.
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Preparation of 6 with LDA:

< H
~No LDA, Mel, THF
~60t00°C
H O 1h; 73%

To a solution of 5 (20 mg, 0.13 mmol) in dry THF (3 mL) was added LDA (0.08 mL, 2 M
in hexane, 1.5 equiv) at —60 °C. The resulting solution was stirred at —60 °C for 30 min,
followed by the addition of iodomethane (10 uL, 0.16 mmol, 1.2 equiv), and the solution was
gradually warmed up to 0 °C over 1 h. The reaction was quenched by the addition of an aqueous
saturated solution of NH4Cl (5 mL). The resulting solution was extracted with EtOAc (10 mL
x 2), washed with brine (5 mL), and the combined organic solution was dried over Na>SO4 and
concentrated in vacuo to give a crude oil. The crude product was purified by flash column
chromatography with 5 % EtOAc-hexane (Rf = 0.52 in 30% in EtOAc-hexane) to afford
product 6 (16 mg, 73%) as a colorless oil.

Preparation of 6 and 7 with LIHMDS:

z H (1) LIHMDS (2 equiv)
=~ 0 THF, -78 °C
o (2)Mel (1.2 equiv)
H THF, —-78 °C
5 6 7 8

To a solution of 5 (40.0 mg, 0.26 mmol) in dry THF (3.2 mL) was added lithium
bis(trimethylsilyl)amide (0.52 mL, 1.0 M in THF, 0.52 mmol, 2.0 equiv) at —78 °C. The
resulting solution was stirred at —78 °C for 30 min, followed by the addition of iodomethane
(20 uL, 0.32 mmol, 1.2 equiv), and the solution was stirred at —78 °C for 30 min. The reaction
was quenched by the addition of an aqueous saturated solution of NH4Cl (20 mL), and the
solution was gradually warmed up to room temperature. The resulting mixture was extracted
with EtOAc, washed with brine, and the combined organic solution was dried over MgSOs and
concentrated in vacuo to give a crude oil. The crude product was purified by flash column
chromatography with 0 to 10 % EtOAc-hexane to afford product 6 (Rf=0.52 in 30% in EtOAc-
hexane, 19.5 mg, 45% yield) as a colorless oil, product 7 (Rf = 0.50 in 30% in EtOAc-hexane,
11.6 mg, 27% yield) as a colorless oil, 8 (Rf = 0.54 in 30% in EtOAc-hexane, 2.3 mg, 5% yield),
and recovered 5 (3.5 mg, 9% yield).
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Select data for 6: [a]o?’ 36.9 (¢ 1, CHCIs);® IR (neat): 2954, 2872, 1731, 1459, 1312, 1174,
1133, 1010, 797 cm™; *H NMR (CDCls, 500 MHz): 6 4.52 (dd, J = 10.4, 5.1 Hz, 1 H), 4.03 (dd,
J=11.7,10.4 Hz, 1 H), 2.25 (dg, J = 11.9, 7.0 Hz, 1H), 2.10 —2.00 (m, 1 H), 1.98 — 1.89 (m,
1H),1.75-1.55(m, 2 H), 1.51 - 1.35 (m, 2 H), 1.30 — 1.22 (m, 1 H), 1.25 (d, J = 7.0 Hz, 3 H),
1.01 (d, J = 6.6 Hz, 3 H); 3C NMR (CDCls, 125 MHz): § 174.0 (C), 74.3 (CH), 48.7 (CH),
48.3 (CH), 44.1 (CH), 36.7 (CH), 33.0 (CHy), 28.9 (CHy), 19.0 (CHs), 15.4 (CHs);* HRMS
(HPLC-ESI-TOF) m/z: [M+H]* Calcd for C1oH1sNaO2: 191.1048; found: 191.1050.

Select data for 7: [a]p?® 113.9 (c 1, CHCIs); *H NMR (CDCls, 500 MHz): § 4.51 (dd, J
=10.5, 5.1 Hz, 1 H), 3.99 (dd, J = 11.4, 10.5 Hz, 1 H), 2.89 (qd, J = 7.6, 5.9 Hz, 1 H), 2.08 —
1.97 (m, 2 H), 1.70 — 1.46 (m, 4 H), 1.42 — 1.33 (m, 1 H), 1.22 (d, J = 7.6 Hz, 3 H), 1.03 (d, J
= 6.5 Hz, 3 H); 3C NMR (CDCls, 125 MHz): 6 175.0 (C), 74.6 (CH>), 44.7 (CH), 42.2 (CH),
38.9 (CH), 36.4 (CH), 33.2 (CH>), 24.5 (CH>), 19.2 (CHs), 13.0 (CH3); HRMS (HPLC-ESI-
TOF) m/z: [M+H]" Calcd for C10H1sNaO2: 191.1048; found: 191.1044.

Preparation of 8:

;
: H : H
3 3

A (1) LIHMDS (3.0 equiv), THF  ~ G o
q::i (2) Mel (5.0 equiv), THF %
. O -78°Cto0°C H O

5 8

To a stirred solution of 5 (45.0 mg, 0.29 mmol) in anhydrous THF (3.6 mL) at -78 °C
was added lithium bis(trimethylsilyl)amide (0.90 mL, 1.0 M in THF, 0.90 mmol, 3.1 equiv).
The resulting solution was stirred at -78 °C for 30 min, followed by the addition of iodomethane
(50 uL, 1.46 mmol, 5.0 equiv), and the solution was stirred at -78 °C for 30 min, then slowly
warmed to 0 °C over 1 h. Saturated aqueous NH4ClI (30 mL) was added to quench the reaction,
and the solution was gradually warmed to room temperature. The resulting mixture was
extracted with EtOAc and washed with brine, the combined organic solutions were dried over
MgSO4 and concentrated in vacuo to give a residue. The crude product was purified by flash
column chromatography with 0 to 10 % EtOAc-hexane to afford product 8 (Rt = 0.54 in 30%
in EtOAc-hexane, 37.3 mg, 70% vyield) as a white solid.

Select data for 8: mp. 66-67 °C; [a]p?® —7.7 (c 1, CHCIls); IR (neat): 2957, 2870, 1727,
1464, 1378, 1232, 1130, 1010, 800, 650 cm™*; 'H NMR (CDCls, 500 MHz): 6 4.50 (dd, J =
10.5, 5.0 Hz, 1 H), 4.00 (dd, J = 11.0, 10.5 Hz, 1 H), 2.08 — 1.98 (m, 1 H), 1.86 — 1.77 (m, 1
H), 1.71 — 1.59 (m, 3 H), 1.51 — 1.41 (m, 1 H), 1.41 — 1.32 (m, 1 H), 1.26 (s, 3 H), 1.18 (5, 3

3 Trave, R.; Garanti, Marchesini, A.; Garanti, L. Gazz. Chim. Ital. 1970, 100, 1061-1075.
4 R. Hilgraf, N. Zimmermann, L. Lehmann, A. Troger, W. Francke Beilstein J. Org. Chem. 2012, 8, 1256-1264.
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H), 1.01 (d, J = 6.2 Hz, 3 H); *C NMR (CDCls, 125 MHz): § 177.6 (C), 74.6 (CH2), 51.4 (CH),
43.7 (CH), 42.8 (C), 37.0 (CH), 33.1 (CH2), 26.1 (CHs), 23.1 (CHy), 21.1 (CHs), 19.1 (CHs);
HRMS (HPLC-ESI-TOF) m/z: [M+H]" Calcd for C11H1sNaO2: 205.1204; found: 205.1205.

One Pot Organocatalytic asymmetric Michael-Pictet-Spengler-Lactamization Reaction.
Preparation of indoleamide 10a and 11a:

(1) cat. 11 (20 mol %)

DBU, CHCI3, 45 °C, 2d 5
N
COzMe
10a 11a

TFA (1.5 equiv), toluene, reflux, 6 h

To a mixture of 1 (25 mg 0.14 mmol) and catalyst 111 (9 mg, 0.03 mmol, 0.2 equiv), and
CHCl3 (0.5 mL) in a 25-mL pear-shaped flask was added DBU (4.2 mg, 0.03 mmol, 0.2 equiv)
at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the completion
of the reaction, as monitored by TLC. The reaction solution was concentrated in vacuo to give
the residue, which was then employed directly in the subsequent process without further
purification.

To a solution of the above crude product in toluene (14 mL) was added tryptamine (32.6
mg, 0.20 mmol, 1.5 equiv) and TFA (23.2 mg, 0.20 mmol, 1.5 equiv) at ambient temperature.
The resulting solution was heated to reflux with the Dean-Stark trap for 6 h until the completion
of the reaction, as monitored by TLC. The solution was neutralized by the addition of an
aqueous NaHCO3 solution, monitored by pH paper. The mixture was extracted with EtOAc
(20 mL x 2). The combined organic solution was washed with brine, dried over Na>SOs, and
concentrated in vacuo to give a crude oil. The diastereomeric ratio, as determined by *H NMR
analysis of the crude mixture, was found to be 84:16. The crude product was purified by flash
column chromatography with 0 to 35 % EtOAc-hexane as eluent (Rf = 0.41 for 11a, Rf = 0.40
for 10a in 70 % EtOAc-hexane) to afford products 10a and 1la (20.8 mg, 52 % yield).
Purification of the mixture using prolonged flash column chromatography resulted in the
isolation of pure samples 10a and 11a for analysis.

Selected data for 10a: white solid, mp: 200-201 °C; [0]p?® 109.4 (c 1, CHCls); IR (neat):
IR (neat): 3352, 2946, 2867, 1625, 1409, 1351, 1307, 742 cm™*; *H NMR (CDCls, 500 MHz):
57.83 (brs, 1 H), 7.49 (d, J=7.8 Hz, 1 H), 7.32 (d, J = 8.1 Hz, 1 H), 7.19 - 7.15 (m, 1 H), 7.12
—7.09 (m, 1 H), 5.09 (ddd, J = 12.0, 4.4, 1.2 Hz, 1 H), 4.66 (d, J = 10.0 Hz, 1 H), 2.90 — 2.67
(m, 4 H),2.38-2.02(m,3H),2.00-182(m,2H),161-151(m,1H),1.27(d,J=6.8 Hz,
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3 H), 1.38 — 1.15 (M, 2 H): 3C NMR (CDCls, 125 MHz): 5 169.9 (C), 135.9 (C), 133.1 (C),
126.7 (C), 122.2 (CH), 119.9 (CH), 118.4 (CH), 110.9 (C), 110.8 (CH), 60.1 (CH), 55.0 (CH),
42.4 (CH), 41.5 (CHz), 38.8 (CH>), 35.8 (CH), 34.9 (CH>), 29.6 (CH), 23.0 (CHs), 21.3 (CH):
MS (m/z, relative intensity): 294 (M*, 100), 279 (15), 237 (11), 211 (11), 170 (33), 169 (35),
143 (11), 97 (11), 83 (10), 69 (11), 57 (16); HRMS (GC-EI-TOF) m/z: [M]* Calcd for
C19H22N20 (M™): 294.1732; found: 294.1728.

Selected data for 11a: white solid, mp: 149-150 °C (decomposed); [a]o?’ —30.4 (c 1,
CHCls); 'H NMR (CDCls, 500 MHZ): 6 7.76 (brs, 1 H), 7.49 (d, J = 8.0 Hz, 1 H), 7.33 (d, J =
8.0 Hz, 1 H), 7.19 — 7.15 (m, 1 H), 7.13— 7.09 (m, 1 H), 5.15 — 5.12 (m, 1 H), 4.71 (d, J = 11.0
Hz, 1 H), 2.92 - 2.66 (m, 5 H), 2.26 — 1.98 (m, 4 H), 1.74 — 1.66 (m, 1 H), 1.54 — 1.45 (m, 1
H), 1.30 - 1.14 (m, 1 H), 1.19 (d, J = 7.3 Hz, 3 H); 3C NMR (CDCls, 125 MHz): 6 169.0 (C),
136.0 (C), 133.7 (C), 126.6 (C), 122.3 (CH), 119.9 (CH), 118.4 (CH), 110.9 (CH), 110.1 (C),
55.8 (CH), 49.6 (CH), 41.1 (CH,), 39.3 (CHz), 35.5 (CH), 34.1 (CH), 33.2 (CH2), 29.7 (CH),
21.2 (CHy), 17.7 (CHa).

Recrystallization of 10a (major isomer) for single-crystal X-ray analysis:

Compound 10a (~3 mg) was placed in a screw cap vial (4 mL vial) and dissolved in ethyl
acetate (3 mL). Cover the vial with aluminum foil (with 4-5 holes on it) and place in another
20-mL vial. The 20-mL was closed gently with a screw cap and let stand for 7-8 days until the
complete evaporation of the solvent in the inner vial. The crystals formed were subjected to
single-crystal X-ray analysis.
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Thermal ellipsoids draw at the 50% probability level

Figure S2. ORTEP and Stereo plots for X-ray crystal structures of 10a (ic21774).

CCDC 2235983 contains the supplementary crystallographic data for 10a (ic21774). These data can be obtained
free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk



Table S2. Crystal data and structure refinement for 10a (ic21774).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

ic21774

C38 H46 N4 03
606.79

200(2) K
0.71073 A
Triclinic

P1

a = 8.6926(4) A o= 73.2229(17)°.

b=10.2171(5) A B=86.5859(18)°.

¢ = 10.4436(5) A v = 65.2493(15)°.

804.46(7) A3

1

1.252 Mg/m3

0.080 mm-!

326

0.229 x 0.169 x 0.064 mm3
2.294 to 30.000°.
-12<=h<=12, -14<=k<=14, -14<=I<=14
25318

9341 [R(int) = 0.0351]

99.8 %

Semi-empirical from equivalents
0.9604 and 0.8889

Full-matrix least-squares on F2
9341 /61415

1.077

R1 =0.0466, wR2 = 0.0920
R1 =0.0649, wR2 = 0.1051
-0.5(5)

0.047(6)

0.195and -0.183 e A3
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Thermal ellipsoids draw at the 50% probability level

Figure S3. ORTEP and Stereo plots for X-ray crystal structures of 10a, another crystal (ic21796).

CCDC 2236742 contains the supplementary crystallographic data for 10a, another crystal (ic21796). These
data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S3. Crystal data and structure refinement for 10a, another crystal (ic21796).

Identification code
Empirical formula
Formula weight
Crystal system
Space group

Unit cell dimensions

Volume

4

F(000)

Density (calculated)
Wavelength

Cell parameters reflections used
Theta range for Cell parameters
Absorption coefficient
Temperature

Crystal size

Data collection

Diffractometer

Absorption correction

Max. and min. transmission

No. of measured reflections

No. of independent reflections

No. of observed [1>2_igma(l)]

Completeness to theta = 67.679°

Theta range for data collection
Refinement

Final R indices [I>2sigma(l)]

R indices (all data)

Goodness-of-fit on F2

No. of reflections

No. of parameters

No. of restraints

Absolute structure parameter

Largest diff. peak and hole

ic21796

C19 H23 N2 01.50

303.39
Triclinic

P1

a=8.6495(4) A
b =10.1461(5) A
¢ = 10.4409(5) A

o= 72.9361(19)°.

B=86.3302(18)°.

v = 65.6886(17)°.

796.57(7) A3

2

326

1.265 Mg/m3

1.54178 A

9847

4.44 t0 78.11°.

0.634 mm-!

100(2) K

0.200 x 0.100 x 0.050 mm3

Bruker AXS D8 VENTURE, Photonlll_C28
Semi-empirical from equivalents

1.0000 and 0.8635

25517

6039 [R(int) = 0.0355]

5925

99.3%

4.439 to 78.353°.

R1 = 0.0393, wR2 = 0.1019
R1 = 0.0401, wR2 = 0.1031
1.021

6039

412

3

0.12(17)

0.266 and -0.166 e.A -3
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Preparation of indoleamide 10b.

(1) cat. Il (20 mol %)
DBU, CHCI3, 45°C, 2d

So  (2)
MeO

CO,Me N

Iz

1

TFA (1.5 equiv), toluene, reflux, 6 h

To a mixture of 1 (25 mg 0.14 mmol) and catalyst 111 (9 mg, 0.03 mmol, 0.2 equiv), and
CHCl3 (0.5 mL) in a 25-mL pear-shaped flask was added DBU (4.2 mg, 0.03 mmol, 0.2 equiv)
at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the completion
of the reaction, as monitored by TLC. The reaction solution was concentrated in vacuo to give
the residue, which was then employed directly in the subsequent process without further
purification.

To a solution of the above crude product in toluene (14 mL) was added 5-
methoxytryptamine (38.7 mg, 0.20 mmol, 1.5 equiv) and TFA (23.2 mg, 0.20 mmol, 1.5 equiv)
at ambient temperature. The resulting solution was heated to reflux with the Dean-Stark trap
for 6 h until the completion of the reaction, as monitored by TLC. The solution was neutralized
by the addition of an aqueous NaHCOs3 solution, monitored by pH paper. The mixture was
extracted with EtOAc (20 mL x 2). The combined organic solution was washed with brine,
dried over Na;SOs, and concentrated in vacuo to give a crude oil. The diastereomeric ratio, as
determined by H NMR analysis of the crude mixture, was found to be 84:16. The crude
product was purified by flash column chromatography with 0 to 35 % EtOAc-hexane as eluent
(Rf = 0.45 for 10b and 11b in 70 % EtOAc-hexane) to afford products 10b and 11b (25.7 mg,
58% yield). Purification of the mixture using prolonged flash column chromatography resulted
in the isolation of pure samples of 10b for analysis.

Selected data for 10b: white solid; mp 219-220 °C; [a]o® 93.5 (¢ 1, CHCI3); IR (neat):
3371, 2929, 2878, 1622, 1462, 1411, 1265, 1211, 1031, 916, 797, 626 cm™’; *H NMR (CDCls,
500 MHz): 6 7.70 (brs, 1 H), 7.20 (d, J = 8.7 Hz, 1 H), 6.93 (d, J = 2.5 Hz, 1 H), 6.82 (dd, J =
8.7, 2.5 Hz, 1 H), 5.10 — 5.05 (m, 1 H), 4.64 (d, J = 10.0 Hz, 1 H), 3.84 (s, 3 H), 2.86 — 2.64
(m, 4 H), 2.30 - 2.22 (m, 1 H), 2.21 (dd, J =17.0, 12.6 Hz, 1 H), 2.13 - 2.02 (m, 1 H), 1.99 —
1.81 (m, 2 H), 1.58 — 1.51 (m, 1 H), 1.35 - 1.22 (m, 2 H), 1.26 (d, J = 6.8 Hz, 3 H); *C NMR
(CDCls, 125 MHz): ¢ 169.9 (C), 154.4 (C), 134.0 (C), 130.9 (C), 127.1 (C), 112.2 (CH), 111.5
(CH), 110.7 (C), 100.4 (CH), 60.1 (CH), 55.9 (CHg), 55.0 (CH), 42.3 (CH), 41.5 (CH>), 38.8
(CHy), 35.8 (CH), 34.9 (CHy), 29.6 (CH), 23.0 (CHs3), 21.3 (CH>); HRMS (HPLC-ESI-TOF)
m/z: [M+H]" Calcd for C20H25N203: 325.1916; found: 325.1912.

Selected data for 11b from the mixture of 10b and 11b: 169.9 (C),% 154.4 (C),5 134.0 (C),®
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130.9 (C),% 127.1 (C),® 112.22 (CH),* 111.6, (CH),* 109.9 (C),* 100.4 (CH),% 55.90 (CH3),*
55.8 (CH),* 49.6 (CH),* 41.1 (CH2),* 39.3 (CH2),* 35.5 (CH),* 34.0 (CH),* 33.2 (CH2),* 29.7
(CHa),* 21.2 (CHy),* 17.7 (CHs).* SOverlap with major isomer 10b; *peaks of 11b.

Preparation of indoleamide 10c

(1) cat. Il (20 mol %)
qI\ DBU, CHClI3, 45 °C, 2 d

TFA ( 15eqU|v ), toluene, reflux, 6 h

To a mixture of 1 (25 mg 0.14 mmol) and catalyst 111 (9 mg, 0.03 mmol, 0.2 equiv), and
CHCl3 (0.5 mL) in a 25-mL pear-shaped flask was added DBU (4.2 mg, 0.03 mmol, 0.2 equiv)
at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the completion
of the reaction, as monitored by TLC. The reaction solution was concentrated in vacuo to give
the residue, which was then employed directly in the subsequent process without further
purification.

To a solution of the above crude product in toluene (14 mL) was added 5-
bromotryptamine (48.6 mg, 0.20 mmol, 1.5 equiv) and TFA (23.2 mg, 0.20 mmol, 1.5 equiv)
at ambient temperature. The resulting solution was heated to reflux with the Dean-Stark trap
for 6 h until the completion of the reaction, as monitored by TLC. The solution was neutralized
by the addition of an aqueous NaHCOs3 solution, monitored by pH paper. The mixture was
extracted with EtOAc (20 mL x 2). The combined organic solution was washed with brine,
dried over Na;SO4, and concentrated in vacuo to give a crude oil. The diastereomeric ratio, as
determined by H NMR analysis of the crude mixture, was found to be 82:18. The crude
product was purified by flash column chromatography with 0 to 35 % EtOAc-hexane as eluent
(Rf = 0.51 for 10c and Rf = 0.52 11c in 70 % EtOAc-hexane) to afford products 10c and 11c
(31.2 mg, 62% vyield). Purification of the mixture using prolonged flash column
chromatography resulted in the isolation of pure samples of 10c and 11c for analysis.

Selected data for 10c: mp: 226-227 °C (decomposed); [a]o?’ 128.8 (c 1, CHCI3); IR
(neat): 3289, 2947, 2865, 1619, 1408, 1306, 799, 755 cm™; *H NMR (CDCls, 500 MHz): 6
7.87 (brs, 1 H), 7.61 (d, J = 1.9 Hz, 1 H), 7.24 (dd, J = 8.5, 1.9 Hz, 1 H), 7.18 (dd, J = 8.5 Hz,
1 H), 5.10 - 5.05 (m, 1 H), 4.64 (d, J = 10.0 Hz, 1 H), 2.85 - 2.72 (m, 3 H), 2.68 — 2.63 (m, 1
H), 2.30 — 2.24 (m, 1 H), 2.21 (dd, J = 17.1, 12.6 Hz, 1 H), 2.14 — 2.01 (m, 1 H), 2.00 — 1.81
(m, 2 H), 1.60 — 1.52 (m, 1 H), 1.36 — 1.21 (m, 2 H), 1.26 (d, J = 6.8 Hz, 3 H); *C NMR
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(CDCls, 125 MHz): § 169.8 (C), 134.5 (C), 134.5 (C), 128.5 (C), 125.0 (CH), 121.1 (CH),
113.1 (C), 112.2 (CH), 110.6 (C), 59.9 (CH), 54.8 (CH), 42.4 (CH), 41.4 (CH>), 38.8 (CH.),
35.8 (CH), 34.9 (CH), 29.6 (CH2), 23.0 (CH3), 21.1 (CHz); HRMS (HPLC-ESI-TOF) m/z:
[M—H]* Calcd for C19H20BrN20: 371.0759; found: 371.0759.

Selected data for 11c: white solid, 275-276 °C; [a]p? —52.1 (¢ 1, CHCIs); 'H NMR
(CDCls, 500 MHz): 6 7.82 (brs, 1 H), 7.60 (d, J = 1.9 Hz, 1 H), 7.24 (dd, J = 8.6, 1.9 Hz, 1 H),
7.19 (d,J=8.6 Hz, 1 H), 5.16 - 5.09 (m, 1 H), 4.68 (d, J = 11.0 Hz, 1 H), 2.88 — 2.74 (m, 3
H), 2.73 - 2.63 (m, 2 H), 2.26 — 2.16 (m, 1 H), 2.15 — 1.98 (m, 3 H), 1.72 — 1.63 (m, 1 H), 1.55
~1.46 (m, 1 H), 1.25—1.15 (m, 1 H), 1.18 (d, J = 7.3 Hz, 3 H); 3C NMR (CDCls, 125 MHz):
9 168.9 (C), 135.1 (C), 134.6 (C), 128.4 (C), 125.0 (CH), 121.1 (CH), 113.1 (C), 112.3 (CH),
109.8 (C), 55.7 (CH), 49.4 (CH), 41.0 (CHy), 39.2 (CH2), 35.6 (CH), 34.0 (CH), 33.1 (CH_),
29.7 (CH,), 21.0 (CH2), 17.7 (CHa).

Preparation of indoleamide 10d.

) cat. Il (20 mol %)
DBU CHCI3 45°C,2d

(2)

TFA (1. 5eqU|v) toluene, reflux, 6 h

To a mixture of 1 (25 mg 0.14 mmol) and catalyst 111 (9 mg, 0.03 mmol, 0.2 equiv), and
CHCI3 (0.5 mL) in a 25-mL pear-shaped flask was added DBU (4.2 mg, 0.03 mmol, 0.2 equiv)
at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the completion
of the reaction, as monitored by TLC. The reaction solution was concentrated in vacuo to give
the residue, which was then employed directly in the subsequent process without further
purification.

To a solution of the above crude product in toluene (14 mL) was added 5-
methyltryptamine (35.4 mg, 0.20 mmol, 1.5 equiv) and TFA (23.2 mg, 0.20 mmol, 1.5 equiv)
at ambient temperature. The resulting solution was heated to reflux with the Dean-Stark trap
for 6 h until the completion of the reaction, as monitored by TLC. The solution was neutralized
by the addition of an aqueous NaHCOs3 solution, monitored by pH paper. The mixture was
extracted with EtOAc (20 mL x 2). The combined organic solution was washed with brine,
dried over Na;SOs, and concentrated in vacuo to give a crude oil. The diastereomeric ratio, as
determined by H NMR analysis of the crude mixture, was found to be 88:12. The crude
product was purified by flash column chromatography with 0 to 35 % EtOAc-hexane as eluent



(Rf = 0.43 for 10d and 10d in 70 % EtOAc-hexane) to afford products 10d and 11d (23.2 mg,
55 % yield). Purification of the mixture using prolonged flash column chromatography resulted
in the isolation of pure samples of 10d for analysis.

Selected data for 10d: mp 218-219 °C; [a]p?’ 107.0 (c 1, CHClIs); IR (neat): 3303, 2945,
2862, 1625, 1406, 1310, 1232, 795 cm™®; 'H NMR (CDCls, 500 MHz): 6 7.71 (brs, 1 H), 7.27
(s, 1 H), 7.20 (d, J = 8.0 Hz, 1 H), 6.99 (dd, J = 8.0 Hz, 1 H), 5.10 — 5.04 (m, 1 H), 4.64 (d, J =
10.0 Hz, 1 H), 2.90 — 2.64 (m, 4 H), 2.42 (s, 3 H), 2.32 - 2.25 (m, 1 H), 2.21 (dd, J = 17.1, 12.6
Hz, 1 H), 2.13 —2.00 (m, 1 H), 1.99 — 1.79 (m, 2 H), 1.56 — 1.50 (m, 1 H), 1.35 — 1.26 (m, 2
H), 1.25 (d, J = 7.0 Hz, 3 H); 13C NMR (CDCls, 125 MHz): § 169.9 (C), 134.2 (C), 133.2 (C),
129.2 (C), 126.9 (C), 123.7 (CH), 118.2 (CH), 110.44 (CH), 110.40 (C), 60.1 (CH), 55.1 (CH),
42.4 (CH), 41.5 (CHz), 38.8 (CH2), 35.8 (CH), 34.9 (CH>), 29.6 (CH>), 23.0 (CH3), 21.4 (CH3),
21.3 (CH2); HRMS (HPLC-ESI-TOF) m/z: [M+H]* Calcd for C20H25N20: 309.1967; found:
309.1959.

Preparation of indoleamide 10e.

) cat. Il (20 mol %)
qL DBU CHCls, 45 °C, 2 d
COzMe @C

TFA (1.5 equw), toluene, reflux, 6 h

To a mixture of 1 (25 mg 0.14 mmol) and catalyst 111 (9 mg, 0.03 mmol, 0.2 equiv), and
CHCI3 (0.5 mL) in a 25-mL pear-shaped flask was added DBU (4.2 mg, 0.03 mmol, 0.2 equiv)
at ambient temperature. The resulting solution was stirred at 45 °C for 48 h until the completion
of the reaction, as monitored by TLC. The reaction solution was concentrated in vacuo to give
the residue, which was then employed directly in the subsequent process without further
purification.

To asolution of the above crude product in toluene (14 mL) was added 5-chlorotryptamine
(39.7 mg, 0.20 mmol, 1.5 equiv) and TFA (23.2 mg, 0.20 mmol, 1.5 equiv) at ambient
temperature. The resulting solution was heated to reflux with the Dean-Stark trap for 6 h until
the completion of the reaction, as monitored by TLC. The solution was neutralized by the
addition of an aqueous NaHCO3 solution, monitored by pH paper. The mixture was extracted
with EtOAc (20 mL x 2). The combined organic solution was washed with brine, dried over
Na>S0s, and concentrated in vacuo to give a crude oil. The diastereomeric ratio, as determined
by *H NMR analysis of the crude mixture, was found to be 83:17. The crude product was
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purified by flash column chromatography with 0 to 35 % EtOAc-hexane as eluent (Rf = 0.47
for 10e and Rf = 0.48 11e in 70 % EtOAc-hexane) to afford products 10e and 11e (28.3 mg,
63% yield). Purification of the mixture using prolonged flash column chromatography resulted
in the isolation of pure samples of 10e and 11e for analysis.

Selected data for 10e: white solid; mp 241-242 °C; [a]o?’ 100.6 (c 1, CHCIs); IR (neat):
3300, 2947, 2867, 1619, 1464, 1406, 1306, 1051, 800, 755, 660 cm™; *H NMR (CDCls, 500
MHz): 6 7.86 (s, 1 H), 7.45 (d, J = 2.0 Hz, 1 H), 7.23 (d, J = 8.6 Hz, 1 H), 7.11 (dd, J = 8.6,
2.0Hz, 1 H),5.10-5.05 (m, 1 H), 4.64 (d, J=10.0 Hz, 1 H), 2.86 — 2.72 (m, 3 H), 2.69 — 2.63
(m, 1 H), 2.31—2.24 (m, 1 H), 2.21 (dd, J = 17.0, 12.6 Hz, 1 H), 2.16 — 2.02 (m, 1 H), 2.01 —
1.90 (m, 1 H), 1.89 - 1.82 (m, 1 H), 1.60 — 1.51 (m, 1 H), 1.35-1.22 (m, 2 H) 1.26 (d, J = 6.8
Hz, 3 H); 3C NMR (CDCls, 125 MHz): § 169.8 (C), 134.6 (C), 134.2 (C), 127.8 (C), 125.6
(C), 122.5 (CH), 118.0 (CH), 111.8 (CH), 110.7 (C), 59.9 (CH), 54.8 (CH), 42.4 (CH), 41.4
(CH>), 38.8 (CH2), 35.9 (CH), 34.9 (CH), 29.6 (CH>), 23.0 (CHg), 21.2 (CH>); HRMS (HPLC-
ESI-TOF) m/z: [M—H]* Calcd for C19H20CIN2O: 327.1264; found: 327.1262.

Selected data for 11e: white solid; mp 188-189 °C (decomposed); [a]p?’ —39.9 (c 1,
CHCIs); IR (neat): 3350, 2957, 2860, 1623, 1456, 1261, 1099, 1018, 803, 758 cm™; *H NMR
(CDCls, 500 MHz): 6 7.79 (brs, 1 H), 7.44 (d, J = 2.0 Hz, 1 H), 7.23 (d, J = 8.5 Hz, 1 H), 7.11
(dd, J = 8.5, 2.0 Hz, 1 H), 5.17 — 5.08 (m, 1 H), 4.68 (d, J = 11.0 Hz, 1 H), 2.88 — 2.75 (m, 3
H), 2.73-2.64 (m, 2 H), 2.25-2.17 (m, 1 H), 2.15-1.99 (m, 4 H), 1.73 - 1.64 (m, 1 H), 1.61
—1.46 (m, 1 H), 1.18 (d, J = 7.3 Hz, 3 H); 3C NMR (CDCls, 125 MHz): § 168.9 (C), 135.3
(C), 134.3 (C), 127.8 (C), 125.6 (C), 122.5 (CH), 118.1 (CH), 111.9 (CH), 109.9 (C), 55.7
(CH), 49.4 (CH), 41.0 (CH>), 39.2 (CH>), 35.6 (CH), 34.0 (CH), 33.2 (CH2), 29.7 (CHy), 21.0
(CHy), 17.7 (CH3).

Recrystallization of 11e (minor isomer) for single-crystal X-ray analysis:

Compound 11e (~2.5 mg) in a screw-capped vial (4 mL vial) was dissolved in CHClI3
(~0.5 mL), and diluted with hexane (~2.5 mL). The vial was covered with aluminum foil (with
4-5 holes on it) and placed in another 20-mL vial filled with n-hexane (~8 mL). The 20-mL
was closed gently with a screw cap and let stand for 6-7 days until the solvent in the inner vial

has completely evaporated. The crystals formed were subjected to single-crystal X-ray analysis.
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Figure S4. ORTEP and Stereo plots for X-ray crystal structures of 11e (ic21750).

CCDC 2235984 contains the supplementary crystallographic data for 11e (ic21750). These data can be obtained
free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk



Table S4. Crystal data and structure refinement for 11e (ic21750).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

ic21750
C19H21CIN20O
328.83

200(2) K

0.71073 A
Orthorhombic
P212:121

a=17.2485(2) A a=90°

b =10.0179(3) A B=90°.

¢ =22.3054(7) A y =90°,

1619.70(8) A3

4

1.348 Mg/m3

0.242 mm-t

696

0.540 x 0.418 x 0.034 mm3
2.229 t0 27.497°.

-9<=h<=9, -13<=k<=12, -28<=I<=24
24516

3712 [R(int) = 0.0361]

99.9 %

Semi-empirical from equivalents
0.9604 and 0.8231

Full-matrix least-squares on F2
3712/01/213

1.122

R1 =10.0420, wR2 = 0.0890
R1=0.0519, wR2 = 0.0975
0.02(3)

n/a

0.261 and -0.230 e A3
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Reaction of aldehyde 1 with cat. III-HOAc (0.2 equiv) in CH3CN:

- ~
- ~
= <

1y,

cat. Il (20 mol %) |:>‘CHO + "ICHO CHO
X > /
O HOAcC (20 mol %) 2
COuMe CH3CN, 30 °C; 24h  \e0,C MeO,C MeO,C
72%
1 2 12 13
(3.0:2.4:1)

To a solution of catalyst 111 (188.9 mg, 0.58 mmol, 0.20 equiv) and 1 (535.0 mg, 2.90
mmol) in CH3CN (9.6 mL) was added acetic acid (33 uL, 0.58 mmol, 0.20 equiv) at ambient
temperature. The resulting solution was stirred at 30 °C for 24 h until the completion of the
reaction, as monitored by TLC. The reaction solution was diluted with EtOAc, and washed
with water and brine. The combined organic solution was dried over Na>SO4 and concentrated
in vacuo to give a crude oil. The crude product was purified by flash column chromatography
with 5% EtOAc-hexane (Rt = 0.51 in 20% EtOAc-hexane) to afford products 2 and 12 (ratio
1:1; 349.8 mg, 65% vyield; Rf= 0.51 in 20% EtOAc-hexane) as a colorless oil and 13 (37.8 mg;
7% yield, Rf = 0.52 in 20% EtOAc-hexane) for analysis.

Selected data for 12 (12 denoted by an asterisk, identified from the mixture with 2): H
NMR (CDCls, 500 MHz): 6 9.73 (d, J = 3.0 Hz, 1 H*), 9.54 (d, J = 3.9 Hz, 1 H), 3.62 (s, 3 H),
3.61 (s, 3 H*), 2.81 —2.72 (m, 1 H*), 2.66 — 2.55 (m, 1 H), 2.54 — 2.43 (m, 1 H*), 2.37 (d, J =
7.4 Hz, 2 H), 2.34 (dd, J = 7.2, 5.7 Hz, 2 H*), 2.24 — 2.14 (m, 1 H), 2.09 — 2.00 (m, 1 H*), 2.00
~1.83(m,3Hand 2 H*), 1.48 — 1.39 (m, 1 H), 1.38 — 1.25 (m, 1 H and 2 H*), 1.03 (d, J = 6.7
Hz, 3 H), 1.00 (d, J = 6.9 Hz, 3 H*); 13C NMR (CDCls, 125 MHz): 6 204.5 (CH),* 203.2 (CH),
172.88 (C),* 172.74 (C), 65.8 (CH), 60.3 (CH),* 51.53 (CHj3), 51.50 (CH3),* 39.28 (CH>),*
39.25 (CHy), 37.5 (CH), 37.1 (CH),* 36.8 (CH), 35.2 (CH),* 34.3 (CH2),* 33.3 (CHy), 31.5
(CHy),* 31.3 (CH2), 19.5 (CH3), 16.5 (CH3).*



Preparation of (+)-7-epi-boschnialactone 14

NaBH, 'j
—_—
C(/002Me 0°Ctort B o
4 h; 78% A
13 14

To a stirred solution of 13 (50.0 mg, 0.27 mmol) in MeOH (5 mL) was added NaBH4
(20.5 mg, 0.54 mmol, 2.0 equiv) at 0 °C. The resulting solution was stirred at room temperature
for 4 h until the completion of the reaction, as monitored by TLC. The reaction was quenched
by the addition of an aqueous solution of 2N HCI (0.5 mL). The reaction mixture was diluted
with EtOAc, and washed with water and brine. The combined organic solution was dried over
Na>SO4 and concentrated in vacuo to give a crude oil. The crude product was purified by flash
column chromatography with 0 to % EtOAc-hexane (Rf = 0.45 in 30 % EtOAc-hexane) to
afford product 14 (32.8 mg, 78% yield) as a white solid. Selected data for 14: m.p. 56-57 °C;
[a]o? 94.2 (c 0.8, CHCIs3); 'H NMR (CDCls, 500 MHz): 6 4.25 (dd, J = 11.5, 4.5 Hz, 1 H),
4.08 (dd, J=11.5, 4.5 Hz, 1 H), 2.63 — 2.53 (m, 2 H), 2.35 — 2.29 (m, 1 H), 2.02 — 1.95 (m, 1
H), 1.89 — 1.74 (m, 3 H), 1.26 — 1.08 (m, 2 H), 1.04 (d, J = 6.0 Hz, 3 H);*> *C NMR (CDCls,
125 MHz): ¢ 173.7 (C), 69.0 (CH>), 44.6 (CH), 37.5 (CH), 34.82 (CH), 34.81 (CH>), 34.6
(CH>), 33.4 (CH>), 18.7 (CH3); HRMS (HPLC-ESI-TOF) m/z: [M+Na]* Calcd for CoH14NaOa:
177.08915; found: 177.08918.

Reduction of the mixture of 2, 12, and 13

~

CHO MCHO Oﬁ + "N
Q‘ + /  OH OH

- -

~

'y,
y

/ /
MeO,C~ 2 MeO,C~ 12 NaBH, MeO,C 4 MeO,C~ 16
MeOH, rt, 3 h
+ . +
3 4 +16; 69%
14; 1% : H
CHO R

N0
@14
= 0

F{

To a stirred solution of the mixture of 2, 12, and 13 (50.0 mg, 0.27 mmol) in MeOH (5
mL) was added NaBH3 (20.5 mg, 0.54 mmol, 2.0 equiv) at 0 °C. The resulting solution was

MeOZC 13

5 Tanaka, D.; Yoshino, T.; Kouno, I.; Miyashita, M.; Irie, H. Tetrahedron, 1993, 49, 10253 — 10262. (b) Inoue,
T.; Kitagawa, O.; Saito, A.; Taguchi, T. J. Org. Chem. 1997, 62, 7384 — 7389.
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stirred at room temperature for 3 h, and the reaction was quenched by the addition of an aqueous
solution of 2N HCI (0.5 mL). The reaction mixture was diluted with EtOAc, and washed with
water and brine. The combined organic solution was dried over Na>SO4 and concentrated in
vacuo to give a crude oil. The crude product was purified by flash column chromatography
with 0 to 30 % EtOAc-hexane to afford the inseparable 4 and 16 mixtures as a colorless oil
(34.8 mg, 69% yield; Rf = 0.47 in 40% EtOAc-hexane) and 14 as a white solid (4.5 mg, 11%
yield; R = 0.48 in 40% EtOAc—hexane).

Preparation of 4 and 16

~
Ny
~

O—CHO N .1CHO NaBH,, MeOH & . N
4 rt, 16 h; 81% o / OH OH

v

~

ry,
g,

- -

/ /
MeO,C 2 MeO,C 12 MeO,C MeO,C

4 16

To a stirred solution of the mixture of 2 and 12 (100.0 mg, 0.54 mmol) in MeOH (10
mL) was added NaBH (41.0 mg, 1.08 mmol, 2.0 equiv) at 0 °C. The resulting solution was
stirred at room temperature for 3 h until the completion of the reaction, as monitored by TLC.
The reaction was further stirred at room temperature for an additional 16 h, but no lactone
product was produced, and the reaction was unchanged for a prolonged reaction. The reaction
was quenched by the addition of an aqueous solution of 2N HCI (0.5 mL). The reaction mixture
was diluted with EtOAc, and washed with water and brine. The combined organic solution was
dried over Na;SO4 and concentrated in vacuo to give a crude oil. The crude product was
purified by flash column chromatography with 0 to 20 % EtOAc-hexane (Rt = 0.47 in 40 %
EtOAc-hexane) to afford products of the inseparable 4 and 16 mixtures (82.1 mg, 81% yield)
as a colorless oil. The two isomers were unable to be separated by silica gel chromatography.

Selected data for 16 (16 denoted by an asterisk, identified from the mixture with 4): *H
NMR (CDClIz, 500 MHz): ¢ 3.68 (dd, J = 11.0, 6.5 Hz, 1 H*), 3.655 (s, 3 H), 3.649 (s, 3 H*),
3.61 (dd, J=11.0, 4.5 Hz, 1 H), 3.52 (dd, J = 11.0, 6.5 Hz, 1 H), 3.50 (dd, J = 11.0, 7.0 Hz, 1
H*), 2.45-2.40 (m, 1 H* and 1 H), 2.37 — 2.28 (m, 1 H* and 1 H), 2.21 — 2.10 (m, 1 H* and
1H),2.00-1.65(m, 4 H*and 4 H), 1.40 — 1.12 (m, 3 H* and 3 H), 0.99 (d, J = 6.6 Hz, 3 H),
0.91 (d, J=7.0 Hz, 3 H*); 1*C NMR (CDCls, 125 MHz): 6§ 174.5 (C), 174.3 (C),* 64.4 (CH,),
63.2 (CH2),* 55.8 (CH), 51.62 (CHa), 51.56 (CH3),* 50.4 (CH),* 40.4 (CH2),* 40.0 (CH), 38.6
(CH), 37.4 (CH),* 37.1 (CH), 35.6 (CH),* 33.2 (CH2),* 32.9 (CH>), 31.3 (CH2),* 31.2 (CH>),
20.1 (CHa), 15.2 (CH3).*
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Preparation of Lactone 5 and 17

Oﬁ - (1) aq LiOH, THF, rt, 3 h; H* :- ';' ': H
+ BN (2) DCC, DMAP =0

/  OH OH  CHyCly, 1t, 3h X @ + 0
/ > 5 . .

9 -
MeO,C 4 MeO,C 16 70% for two steps H g

To a solution of the mixture of 4 and 16 (210.0 mg, 1.13 mmol) in THF (4.2 mL) was added
an aqueous solution of LIOH (54.3 mg, 2.27 mmol, 2.0 equiv) in water (2.1 mL) at room
temperature. The resulting solution was stirred at room temperature for 3 h until the completion
of the reaction, as monitored by TLC. The pH of the solution was adjusted to 2-3 by adding
2M aqueous HCI at 0 °C. The reaction mixture was diluted and extracted with EtOAc. The
solution was washed with water and brine. The combined organic solution was dried over
Na>SOs and concentrated in vacuo to give the crude product as an oil. This residue was
proceeded to the next step without further purification.

To a solution of the above crude product in dry CH2Cl, (21 mL) was added DCC (233.9 mg,
1.13 mmol, 1.0 equiv) and DMAP (27.2 mg, 0.20 mmol, 0.2 equiv) at room temperature. The
resulting solution was stirred at room temperature for 3 h until the completion of the reaction,
as monitored by TLC. The reaction mixture was diluted with EtOAc, followed by washing with
brine and water. The combined organic solution was dried over Na.SO4 and concentrated in
vacuo to give a crude oil. The crude product was purified by flash column chromatography
with 10-15 % EtOAc-hexane (R = 0.48 in 40% EtOAc-hexane) to afford the mixture of
products 5 and 17 (121.2 mg, 70% yield) as a colorless oil.

Selected data for 17 (17 denoted by an asterisk, identified from the mixture with 5): *H NMR
(CDCls, 500 MHz): ¢ 4.55 (dd, J = 10.5, 5.0 Hz, 1 H), 4.51 (dd, J = 10.5, 5.0 Hz, 1 H*), 4.21
(dd, J =12.0, 10.5 Hz, 1 H*), 4.05 (dd, J = 11.7, 10.5 Hz, 1 H), 2.90 (dd, J =17.8,5.0 Hz, 1
H*), 2.84 (dd, J = 17.7, 5.0 Hz, 1 H), 2.39 — 1.61 (m, 5 H and 5 H*), 1.47 — 1.08 (m, 3 H and
3 H*), 1.03 (d, J = 6.6 Hz, 3 H), 0.84 (d, J = 7.3 Hz, 3 H*); 3C NMR (CDCl3, 125 MHz): 6
170.5 (C and C*), 74.3 (CH2), 72.3 (CH>),* 48.6 (CH), 44.0 (CH),* 41.5 (CH), 38.2 (CH),*
38.1 (CHy), 37.6 (CH),* 36.0 (CH), 33.7(CH),* 33.0 (CH2), 31.9 (CH),* 31.2 (CHp),* 29.7
(CH2), 19.1 (CH3), 17.3 (CHa).*
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Preparation of (—)-isoiridomyrmecin 15

z Z H
z H (1) LIHMDS (2 equiv) . =
B 0 (2) Mel (1.2 equiv) 270
H THF, —78 °C H: s
14

To a solution of 14 (20.0 mg, 0.13 mmol) in dry THF (1.6 mL) was added lithium
bis(trimethylsilyl)amide (0.26 mL, 1.0 M in THF, 0.26 mmol, 2.0 equiv) at —78 °C. The
resulting solution was stirred at —78 °C for 30 min, followed by the addition of iodomethane
(10 uL, 0.16 mmol, 1.2 equiv), and the solution was stirred at —78 °C for 30 min. The reaction
was quenched by the addition of an aqueous saturated solution of NH4Cl (5 mL), and the
solution was gradually warmed up to room temperature. The resulting mixture was extracted
with EtOAc, washed with brine, and the combined organic solution was dried over MgSO4 and
concentrated in vacuo to give a crude oil. The crude product was purified by flash column
chromatography with 0 to 10 % EtOAc-hexane to afford product isoiridomyrmecin (15, Rs =
0.52 in 30% in EtOAc-hexane, 16.1 mg, 74% yield) as a white solid.

Selected data for 15: mp. 53-54 °C; [a]p®® —57.4 (c 0.8, CHCl3); *H NMR (CDCls, 500
MHz): 6 4.36 —4.30 (m, 1 H), 3.93 (t, J = 11.2 Hz, 1 H), 2.34 — 2.24 (m, 1 H), 2.14 — 2.07 (m,
1 H), 2.06 —1.96 (m, 2 H), 1.91 - 1.83 (m, 1 H), 1.68 — 1.59 (m, 1 H), 1.36 — 1.23 (m, 2 H),
1.18 (d, J=6.6 Hz, 3 H), 1.03 (d, J = 6.6 Hz, 3 H); 13C NMR (CDCls, 125 MHz): 6 176.4 (C),
69.4 (CHy), 45.3 (CH), 43.1 (CH), 39.1 (CH), 38.3 (CH), 35.7 (CH>), 33.1 (CH?2), 19.1 (CHa),
13.9 (CH3);* HRMS (HPLC-ESI-TOF) m/z: [M+Na]* Calcd for CioH1sNaO2: 191.10480;
found: 191.10483.

Preparation of 6, 7, 18, and 19 with LiIHMDS:

(1) LIHMDS (2 equiv)
5 THF, -78 °C

L
’ o

(2) Mel (1.2 equiv)

< THF, =78 °C
e
: 0

To a solution of 5 and 17 mixtures (110.0 mg, 0.71 mmol) in dry THF (8.9 mL) was
added lithium bis(trimethylsilyl)amide (1.42 mL, 1.0 M in THF, 1.42 mmol, 2.0 equiv) at —78

W
T
win
T
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°C. The resulting solution was stirred at —78 °C for 30 min, followed by the addition of
iodomethane (55 pL, 0.88 mmol, 1.2 equiv), and the solution was stirred at —78 °C for 30 min.
The reaction was quenched by the addition of an aqueous saturated solution of NH4ClI (20 mL),
and the solution was gradually warmed up to room temperature. The resulting mixture was
extracted with EtOAc, washed with brine, and the combined organic solution was dried over
MgSO4 and concentrated in vacuo to give a crude oil. The crude product was purified by flash
column chromatography with 10 to 25 % EtOAc-hexane to afford the product mixtures of 6, 7,
18, and 19 in several fractions (Rf = 0.50-0.52 in 30% in EtOA-hexane, total collecting weight:
80.5 mg; 67% vyield). The properties of these isomers are very similar and individual pure
substances cannot be completely separated from the mixture of these isomers. However, in
addition to compounds 6 and 7, compounds 18 and 19 can also be identified from some
fractions, where the *C NMR chemical shift values were in good agreement with the literature
data.*

Select data from the spectra of isomers: For 18 (iridomyrmecin C”): 3C NMR (CDCls,
125 MHz): 6 175.0, 72.4, 41.0, 38.9, 37.3, 34.1, 31.8, 26.1, 17.1, 13.2. For 19 (iridomyrmecin
D’): 13C NMR (CDCls, 125 MHz): 173.9, 72.2, 44.5, 44.4, 44.1, 33.7, 32.6, 30.3, 17.2, 15.7.°

b Ref. 4; lit. data, for 18 (iridomyrmecin C): 3C NMR (CDCls, 125 MHz): § 175.1, 72.5, 41.0, 38.9, 37.3, 34.1,
31.8,26.1, 17.1, 13.2. For 19 (iridomyrmecin D): 3C NMR (CDCls, 125 MHz): § 174.0, 72.2, 44.6, 44.5, 44.2,
33.7,32.6,30.3,17.2, 15.7.
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PDC-02-374-f1
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Sample Name PDC-02-374-H1 Pulse sequence PROTON Temperature 20 tudy owner vnmr2
Date coliected 2015-12-07 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator  vamr2
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1H NMR (500 MHz, CDCI3) of compound 1 Flot sate 20161209
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Sample Name PDC-02-374-f1 Pulse sequence CARBON Temperature 20 Study cwner  vnmr2
Dale coliected  2015-12-07 Solvent cdcl3 Spectromeier  Agilent-NMR-inova500 Operator  vamr2
© n ™ [ * o v - @ o v © 0
o © I"d o N o« < o o 10 © o
« > = 8 R - e *wew
o~ © © - N~ 0 - o T o~ o
o © <« ~ ~ o~ o~ 0n 0 M N N -
I T T T L L P
SO R,
LANLINLL LL LL  L L
220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 1

Data file /homeivnmr2/vnmrsysidata/511/PDC/PDC-02-374-11/CARBON_01 Plot date 2015-12-08
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Sample Name PDC-02-374-f1 Pulse sequence DEPT Temperature 20 Study owner vnmr2
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PDC-02-428-f2

vamr2
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1H NMR (500 MHz, CDCI3) of compound 2
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Sampie Name PDC-02-428-12 Pulse sequence  CARBON Study cwner  vnmr2
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Date oo
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Sampie Name PDC-02-428-F2-2D Pulse sequence gHSQC Temperature 25 Study owner  vamr2
Date collected  2016-04-09 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator  vamr2

F2 (ppm)

e

Data file /home/vnmr2ivamrsysidata/s1 1/PDC/PDC-02-428-F2-2D/gHSQC_01 HSQC of com poun d2 Piot date 2016-04-08
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Sampie Name PDC-02-428-F2-2D Puise sequence gCOSY Temperature 25 Study owner vamr2
Date collected 2016-04-08 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator  vamr2
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F2 (ppm)

COSY of compound 2

Data file /home/vnmrgivamrsysidata/s1 1/PDC/PDC-02-428-F2-20/gCOSY_01 Piot date 2016-04-08
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Spectrometer Agilent-NMR-inova500
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NOESY of compound 2

Data file ‘home/vnmr2ivnmrsysidata’s11/PDC/PDC-02-428-F2-20/NOESY_01

Piot date 2018-04-0¢
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1H NMR (400 MHz, CDCI3) of compound 3

Current Data Parameters

) l NAME PDC-02-433f2
~ M- MONOMOOWNO MmN mmmvmoa)vmr\o&lm««ommvmom EXPNO 1
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<~ F2 - Acquisition Parameters
Date_ 20150407
Time 23.34
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 2930
0 16384
SOLVENT CDC13
NS 16
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 5792.6
Dw 83.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.50000000 sec
============ CHANNEL f1 =============
NUC1 1H
P1 11.90 usec
PL1 -3.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
SI 8192
SF 400.1300179 MHz
WOW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
1D NMR plot parameters
l CX 21.50 cm
- + F1P 12.000 ppm
F1 4801.56 Hz
FepP -0.000 ppm
Fe -0.00 Hz
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ppm

172.99

154.29

13C NMR (100 MHz, CDCI3) of compound 3

144.98
129.96

123.48

116.53

77.32

77.00
76.68

56.86
— 51.57

40.72

_— 39.57

T~ 38.89

— 32.81

30.79

18.98

ppm

Current Data Parameters

NAME PDC-02-433f2
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20150408
Time 3.20
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT CDC13
NS 4096
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
pL2 -3.00
PL12 14.50
PL13 17.50
SFO2 400. 1326008

F2 - Processing parameters

SI 32768
SF 100.6127708
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 220.000
F1 22134.81
FoP 0.000
F2 0.00
PPMCM 11.00000
HZCM 1106.74048

MHz

Hz

cm
ppm

Hz

ppm
Hz
ppm/cm
Hz/cm

S40



DEPT of compound 3

o ek " . el
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bl

Current Data Parameters

NAME
EXPNO
PROCNO

F2 - Acquisition Parameters

Date _
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

W

DE

TE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

F2 - Processing parameters

SI
SF
WOW
SSB
LB
GB
PC

PDC-02-433f2

2
1

20150408
3.20
spect

5 mm GNP 1H

zgpg30
65536
£DCc13

4096

4
25125.629
0.383387
1.3042164
256

19.900
6.50

300.0
2.00000000
0.03000000
0.00002000

CHANNEL f1
13C

10.20

0.00
100.6237959

CHANNEL f2
waltz16

1H

90.00

-3.00

14.50

17.50
400.1326008

32768
100.6127708
EM

0

0.30

0

1.40

1D NMR plot parameters

CX
F1P
F1
Fap
Fe
PPMCM
HZCM

20.00
220.000
22134.81
0.000

0.00
11.00000
1106.74048



PDC-02-433-f2-2D

Samgple Name PDC-02-433-f2-2D Pulse sequence gHSQC Temperature 25 Study owner vnmr2
Date coliecied  2016-04-12 Scivent cdcl3 Spectrometer  Agilent-NMR-inova500 Operater vnmr2

[ } { ' | H '” H l

F2 (ppm)
N

A
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150 140 130 120 110 100 920 80 70 60 50 40 30 20

Fl1 (ppm)

Data file /homeivnmi2ivnnvsysidata’s1 1/PDCPDC-02-433-12-20/gHSQG_01 iid HSQC of compound 3 Plot date 2016-04-18



PDC-02-433-f2-2D

S43

Sample Name PDC-02-433-f2-2D Pulse sequence gCOSY Temperature 25 Study owner vamr2
Dale coliected  2016-04-12 Scivent cdcl3 Speclrometer  Agilent-NMR-inova500 Operator  vamr2
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Fl (ppm)

COSY of compound 3

Data file shomeivnmr2ivnnusysidatasst 1/PDC/POC-02-433-12-20/gC0O8Y_01.fid Plot date 2016-04-18



PDC-02-433-2-2D

S44

Sample
Date cot

e PDC-02-433-f2-2D Pulse sequence NOESY Temperature 25 Study owner vnmr2
¢ 2016-04-12 Sclvent cdcl3 Spectiometer  Agilent-NMR-inova500 Operator  vamr2
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Data file /homeivnmi2ivnmrsysidatasst 1/PDC/POC-02-433-12-20/NOESY_01 fid NOESY of compound 3 Plot date 2016-04-18



S45

vamr2

Study owner  vamr2

Spectrometer  Agilent-NMR-inova500 Operator

Temperature 25

cdci3

i

Puise sequence PROTON
olven

S

Sampie Name PDC-02-425-F1
Date collected  2016-04-28

PDC-02-425-F1

1%0°0
986°0
666°0
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/111,

|

ppm

[ bl

Mk

10

L. TE'ST

S6°ST
uuumm.w

%mw.ou

F}-9¢€°9
1-2S°S
1-S€°S

62°S
7 91°S
Y zzoot

iot date 2018-04-2¢

P

1H NMR (500 MHz, CDCI3) of compound 4

PDCPDC-02-425-F1/PROTON_06

Data file homeivnmi2ivnnirsys/datasst



PDC-02-425-F1

Sampie Name PDC-02-425-F1

Puise sequence  CARBON Temperalure 25

Study owner  vnmr2

Date collected  2016-04-28 Socivent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator  vamr2
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BLALINL L .  L L L L L
220 200 180 160 140 120 100 80 60 40 20 pPpm

Data file /homeivnmr2ivnmrsys/data/’s1 1/PDC/PDC-02-425-F1/CARBON_02

13C NMR (125 MHz, CDCI3) of compound 4

Piot date 20186-04-29

S46



PDC-02-425-F1

Sampie Name PDC-02-425-F1

Date collected 2016-04-28

Pulse sequence DEPT
Scivent cdcl3

Temperature 25

Spectrometer  Agilent-NMR-inova500

Study owner  vnmr2

Operater  vnmr2

"

"

L
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220 200 180 160

Data file /nomeivnmi2ivnnrsysidata/s1 1/PDCPDC-02-425-F1/DEPT_01

140

120 100

DEPT of compound 4

80

60

40

20

ppm

Piot date 2016-04-2

©
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PDC-02-425-F1

Pulse sequence gHSQC Temperature 25 Study owner  vnmr2
Soivert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2

€ ]
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100 90 80 70 60 50 40 30 20 10
F1 (ppm)

HSQC of compound 4

Data file ‘nomesnmi2ivnnyrsysidatast 1/PDCPDC-02-425-F1/gHSQC_01 Plot date 2016-05-10



Data file homeivns

<

Yivnmrsysidata’sl 1/PDC/PD

C-02-425

PDC-02-425-F1

PDC-02-425-F1 Puise sequence gCOSY Temperatire 25 Study owner vnmr2
i 2016-05-09 Soivert cdcl3 Spectiom Agilent-NMR-inova500 Operater vnmr2
. | I
] -
-~ :
tEl. 4
o u
~ 1— -
. . -
N m L4 &
(7] B .
4 & aew'?
2 i 40 »
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wa w
3_
] F :
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7
I T T T T | T T T T I T T T T | T T T T I T T T T l T T T T T T T I T T T [ T T T
8 7 6 5 4 3 1 0
Fl1 (ppm)
COSY of compound 4
gGosY 01 Plot date 2016-05-10
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Data file ‘home/vnmiZivamrsysidata/st 1/PDCPDC-02

.4

-

2

-

PDC-02-425-F1

Study cwner vnmr2
Operator vamr2

me PDC-02-425-F1
¢ 2016-05-09

Temperature 25
Spectiometer  Agilent-NMR-inova500

F2 (ppm)

T (=4 I<d
| > 7
- O<
37
i )
] e
47
5_

I T T

NOESY of compound 4

F1NOESY_01

Plot date 2016-05-

40
<
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RRT-244-F1

S51

Study owner  vnmr2
Operator vamr2

2 25

Temperatu

Pulse sequence PROTON

Solvent

me RRT-244-F1

Sample Na

zr  Agilent-NMR-inova500

Spectrome

cdcl3

Date coliecied  2022-12-16

ppm

10

1.€6°2

H*!bo.m
H_..No..n
leo.u
u;mo..n
ul.no..n

1-96°0

1-00°T

3}-26°0

Plot date 2022-12-20

1H NMR (500 MHz, CDCI3) of compound 5

THRRTIRAT-244-F1/PROTON_031id

ysigas/s

]

Data file omeivnme2ivnm



RRT-244-F1

Sample Name RRT-244-F1
Date coliecied  2022-12-16

Pulse sequence  CARBON Temperate 25

SBelvert cdel3 Spectrometer  Agilent-NMR-inova500

Study owner

vnmr2

Operzior vamr2

o * O Vv Pl o~y NN oo ~

5 2828 2 38258 3

o NN ® o400 o

: ~ o~~~ * <« 00 M0 -
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220 200 180 160 140 120 100 80 60 40 20 Ppm

Data file /omenmmy2ivnmrsys/data/ST 1/RRT/RAT-244-F /CARBON_02

13C NMR (125 MHz, CDCI3) of compound 5

Plot date 2022-12-17
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RRT-244-F1

Sample Name RRT-244-F1 Pulse sequence DEPT Temperature 25 Study owner  vnmr2 853
Date collecied  2022-12-16 Solvent cdel3 Spectromeisy  Agilent-NMR-inova500 Operztor vamr2

il

| A 14| l »
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220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 5

Data file fiomeivnme2ivrimysys/Cala/S /RRT/RAT-244-FUDEPT_01 Plot date 2022-12-17



RRT-244-F1

Sample Name RRT-244-F1
Date coliscied  2022-12-17

Solvert cdcl3

Pulse ssguence gHSQC

Temperature 25
Specirometer  Agilent-NMR-inova500

Study owner  vnmr2
Operator vamr2

g
o,
&
N
7]
_
_—
=

Data file /romenmmi2ivnmrsys/date/S1 RRT/RAT-244-F1/gHBQC_01

HSQC of compound 5

Piot date 2022-12-17
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RRT-04-071

S55

Sample Name RRT-04-071 Pulse sequence gCOSY Temperane 25 Study owner  vnmr2
Date coliscied  2022-11-01 Solvert cdcel3 Specliometer  Agilent-NMR-inova500 Operator vnmr2

= ] e
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— ] &
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COSY of compound 5

Data file /homemmr2ivnmrsys/data/51 RRT/RRT-04-071/gCO8Y_01 Plot date 2022-12-07



RRT-244-F1

S56

Sample ¢ RRT-244-F1 Pulse sequence gCOSY Temperature 25 Study owner  vnmr2
Date coliscied  2022-12-17 Solvert cdcel3 Spectiomeler  Agilent-NMR-inova500 Operator vnmr2

£ 1.0
8 -
3 -
ﬁ 1.5
2.0
] au
2.57] =2-
_ ] @ -
3.0
3.5
—_— 4.0 B3 s D 2
] it w
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| T T T T ! T T T T | T T T T I T T T T [ T T T T I T T T T ( T T T T ‘ T T T T 1 T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Fl1 (ppm)

COSY of compound 5, expanded

Data file fomeinmy2ivnmrsysidala/St RRT/RRT-244-F1/g008Y_01 Plot date 2022-12-17



RRT-04-071

57
Sample Name RRT-04-071 Pulse ssquence NOESY Temperatrs 25 Study owner  vamr2 S
Date colieciad  2022-11-01 Sclvent cdcl3 Spectiometer Agilent-NMR-inova500 Operator vomr2

||III

F2 (ppm)
[

|
[e]

|

Ll

'Sy
i

NOESY of compound 5

Data file fiometnmizivnmrsys/idasassSt RRT/RRAT-04-071/MNOESY_01 Plot date 2022-12-07



RRT-244-F1

Sample Name RRT-244-F1 Pulse sequence  NOESY Temperature 25 Study cowner  vamr2 858
Date coliecied  2022-12-17 Solvert cdcl3 Spectiometer Agilent-NMR-inova500 Operator vnmr2

%E 1.0 e = .
&
] ¢ %
g 1.5
_ 9 ®
i ! 0 2
2.0
] %
2.5‘_ IS
_— B
3.0
3.5 °
—_— 4 0__ Py 4
] <’
e 4.5 %
L T T T T | T T T T [ T T T T | T T T T ' T T T T l T T
4.5 4.0 3.5 3.0 2.5
F1 (ppm)

NOESY of compound 5, expanded

Data file fomeivnmisivnmrsys/date/St VRRT/RAT-244-FI/NOESY o1 Plot date 2022-12-17



RRT-04-087-1

S59

vamr2

Study owner
Operator

Tempsrature 25

Pulse sequence  PROTON

Solvert cdcl3

Sample Name RRT-04-087-1
Date collecied  2022-12-23

vnmr2

Spectrometer  Agilent-NMR-inova500

L

—_—

pPpm

10

.. 86°2

Uiho._v
stz
“Tuo.m

1-80°T
T6T°T
Fort

J-90°T

+T0'T

Plot date 2022-12-26

1H NMR (500 MHz, CDCI3) of compound 6

FRATRAT-04-081-VPROTON 08

H

Data file omesmmr2ivnmrsysidata/b11



RRT-04-087-1

S60

Sample Name RRT-04-087-1 Pulse seguence CARBON Temperature 25 Study cwner  vamr2
Date collecied  2022-12-23 Solvent cdcl3 Specirometer  Agilent-NMR-inova500 Operator vamr2
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220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 6

Data file /romeinmrzivnmrsysidata/S1 /RRT/RAT-04-081-VOARBON 02 Plot date 2022-12-28



RRT-04-087-1

Semple Name RRT-04-087-1 Pulse ssquence DEPT Temperature 25 Study owner  vnmr2 861
Date colieciad  2022-12-23 Solvent cdcel3 Spectiometer  Agilent-NMR-inova500 Operator vamr2

| .
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220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 6

Data file nomeimmrivnmrsysidata/S1 H/RRT/RAT-04-081-VOEPT 01 Plot date 2022-12-28



RRT-04-087-1

S62

Sample Mame RRT-04-087-1 Pulse sequence gHSQC Temperature 25 Study cwner  vamr2
Date coliscied  2022-12-24 Sclvert cdel3 Spectrometer  Agilent-NMR-inova500 Operator vamr2

F2 (ppm)
0

HSQC of compound 6 Plot date 2022-12-26

Data file /nomesmnmi2vnmrsysidate/51 /RRT/RRT-04-081-1/gHSR0_ 01



RRT-04-087-1

Sample Name RRT-04-087-1 Pulse sequence gCOSY Temperature 25

Date coliected  2022-12-24 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500

Study owner  vnmr2
Operator vamr2

15 2 0]

F2 (ppm)

wmp_ |

2.57]
3.0
3.57]
] - )
—== 4.0 (] &X 2=
] ]
= 4.5 e & -
1 T T T T 1 T T T T I T T T T l T T T T | T T T T ‘ T T | T T T l T T T | T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

COSY of compound 6

Data file homefmmi2ivnmrsys/date/S1 1/RRT/RRT-04-081-1gCOSY_01

Plot date 2022-12-28
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RRT-04-087-1

Sample Name RRT-04-087-1
Dale collecied  2022-12-24

Pulse ssguence NOESY

Solvent

cdcl3

Temperature 25
Spectromeier  Agilent-NMR-inova500

Study owner  vamr2
Opergtor vamr2

o mh

F2 (ppm)
)
P

N ° .
2.0
i ﬁj o
2.57
3.0
3.5
1 o
4.0 o [
: °
4.5 oo -
T T T T I T T T T [ T T T T | T T T T | T T T T i T T T T l T T T | T T T I T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Fl1 (ppm)

NOESY of compound 6

Data file homeinmi2ivnmrsys/data/S1 /RRT/RRT-04-081-UNGCESY_01

Plot date 2022-12-26
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RRT-04-087-11

S65

vnmr2

Study owner
Operator

Temperaty
Spectiome

Pulse sequence  PROTON
Solvert cdel3

Sample Name RRT-04-087-11
Date colisciad  2022-12-24

vnmr2

2y Agilent-NMR-inova500

L .

|

ppm

10

1.60°€
S LT'E
1.60°T

%84

H_l.no.N

1-26°0

+00°T

5860

Plot date 2022-12-26

1H NMR (500 MHz, CDCI3) of compound 7

RTRAT-04-087-HPROTON_03

Data file fhomesmmi2ivnimesysidata/l 1/R



RRT-04-087-1l

S66

Sample Name RRT-04-087-1l Pulse sequence  CARBON Temperature 25 Study owner vnmr2
Dale collecied  2022-12-24 Scolvent cdel3 Spectiometer  Agilent-NMR-inova500 Operator  vnmr2
o <+ O v o <« 10 N OV © ~ © ™
© 0N O ¥ © ~ MV o © <«
o N o~ 10 © N Mo <« o
< N~ ©O oW T N ® O @ « o o
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220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 7

Data file iomermmy2ivemrsys/idata/S /RRT/RAT-04-087-IWCARBON_02 Plot date 2622-12-28



RRT-04-087-Il

Sample Neme RRT-04-087-11
Date colieciad  2022-12-24

Solvert cdel3

Pulse ssquence DEPT

Temperature 25

Spectiometer Agilent-NMR-inova500

Study owner  vnmr2
Operator vamr2

N
]

.

m

N

1
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220 200 180

Data file /nomefmmigivnmrsysidaia/51 /RRT/RAT-04-087-1/DEPT 01

160

140 120

DEPT of compound 7

100

80

60

40

20

ppm

Plot date 2022-12-28
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RRT-04-087-Il

Sample Name RRT-04-087-l1 Pulse sequence gHSQC Temperature 25 Study owner  vnmr2 868
Date coliecied  2022-12-26 Solvert cdcl3 Spectromeier Agilent-NMR-inova500 Operator  vamr2

| 11

N
-
| L1 11 ’

00

F2 (ppm)
0
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180 160 140 120 100 80 60 40 20

Fl1 (ppm)

HSQC of compound 7

Data file nomeimmigivnmysysidatasS1 1/RRT/RAT-04-087-1/gHSQC_01 Plol date 2022-12-27



RRT-04-087-1I

Sample Name RRT-04-087-1l Pulse ssguence gCOSY Temrperature 25 Study owner  vamr2 869
Date coliected  2022-12-25 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Opergtor vamr2

é £
& ] -
o 1.57] o g
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2.5
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COSY of compound 7

Data file /romeinmi2ivnmrsys/datass1 1/RRT/RRT-04-087-17g008Y_01 Plot date 2022-12-28



RRT-04-087-ll

Sample Name RRT-04-087-11 Pulse sequence NOESY Temperature 25 Study owner  vnmr2 S70
Date coliecied  2022-12-26 Solvert cdcl3 8pectiometer  Agilent-NMR-inova500 Operator vnmr2
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NOESY of compound 7

Data file omeivnmysivmmrsys/date/51 /RRT/RRT-04-087-H/NDESY_ {1 Plot date 2022-12-27



RRT-04-084-F-1
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fad  2022-12-09
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&
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Spectiomeier  Agilent-NMR-inova500
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&
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Dale colies

oMU N
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pPpm
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-
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fot date 2022-12-1
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¥

1H NMR (500 MHz, CDCI3) of compound 8

-IPROTON_03

Data file Fomenmmrgivnmrsysidata/S1 RRT/RAT-04-084-



RRT-04-084-F-1

Sample Name RRT-04-084-F-1 Pulse sequence CARBON Tempersture 25 Study cwner  vnmr2 872
Date coliscied  2022-12-09 Solvert cdel3 Spectiometer  Agilent-NMR-inova500 Operator vnmr2
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13C NMR (125 MHz, CDCI3) of compound 8

Data file /omefvnmrdivnmrsys/date/S1 VRRT/RIFT-04-084-F-VCARBON_02 Piol date 2022-12-1



RRT-04-084-F-1

Sample Name RRT-04-084-F-

Date colieciad  2022-12-09

Pulse sequence DEPT
Solvert cdcl3

Temperat
Spectio

e 25

zr  Agilent-NMR-inova500

Study owner vnmr2
Operator vnmr2
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Data file romesmmi2ivnmrsysidasa/5T RRTRART-04-084-F

160

EPT_01

140

120 100

DEPT of compound 8
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40 20 Ppm

Plot date 2022-12-12

S73



RRT-04-084-F-1

Sgmple Name RRT-04-084-F- Pulse sequence gHSQC Tempergture 25 Study owner  vamr2 S74
Date coliscied  2022-12-10 Soivert cdcl3 Spectromeigr  Agilent-NMR-inova500 Oparztor vnmr2
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HSQC of compound 8

Data file /homeAmmiivnmrsys/date/51 /RRT/RRT-04-084-F-gHSQ0_01 Piot date 2022-12-11



RRT-04-084-F-

Sampls Name RRT-04-084-F-1 Pulse sequence gCOSY Temperatu

e 25
Dale cotieciad  2022-12-10 Sclvert cdcl3 Spectiometis

v Agilent-NMR-inova500

Study owner  vnmr2
Operztor vamr2

F1l (ppm)
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o
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COSY of compound 8

Data file omeimmi2ivnmrsysidata/st VRRTRAT-04-084-F-ligCOSY_ 61

Plot date 2022-12-11



RRT-04-084-F-

Sample Name RRT-04-084-F-1 Pulse sequence NOESY Temperature 25 Study owner  vnmr2 876
Date coliected  2022-12-10 Sovert cdcl3 Spectrometsr Agilent-NMR-inova500 Operater vnmr2
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NOESY of compound 8

Data file romesvnmizivnimrsys/date/51 VRRT/RAT-04-084-F-/NOESY_01 Plot date 2022-12-11



S77

Study owner  vamr2
Operator vnmr2

Spectiomeisr  Agilent-NMR-inova500

Temperature 25

PROTON

Pulse sequence
cdcel3

Solvert

“:65 s

i,
i

te cof

Sample Name RRT-04-064-11-B

RRT-04-064-11-B
D
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Plot date 2022-10-18

1H NMR (500 MHz, CDCI3) of compound 10a

$4-064--BIPROTON 03

Data file fhomefvnm2ivnmrsysidate/51 RTT/RRT



RRT-04-064-1I-B

Sample Name RRT-04-064-11-B Pulse ssquence  CARBON Temperature 25 Study owner  vamr2 878
Date collected  2022-10-17 Solvent cdel3 Spectrometar Agilent-NMR-inova500 Operater vamr2
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13C NMR (125 MHz, CDCI3) of compound 10a

Data file romervnmi2ivrnwsysidaia/S1 VRTTRAT-04-064-1-B/CARBON_02 Plot date 2022-10-18



RRT-04-064-1I-B

S79

Sample Name RRT-04-064-11-B Pulse sequence DEPT Temperature 25 Biudy cwrer vnmr2
Date collecied  2022-10-18 Solvent cdcel3 Spectiomeier  Agilent-NMR-inova500 Operator vamr2
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DEPT of compound 10a

Data file /iomesmmi2ivnmysysidata/ST URTTRRT-04-064-1-B/DEPT_01 Plot date 2022-10-18



RRT-04-064-11-B

Sample Name RRT-04-064-11-B Pulse sequence gHSQC Temperature 25 Study owner  vnmr2 880
Dale coliecied  2022-10-18 Sclvent cdel3 Spectiometer  Agilent-NMR-inova500 Operator vamr2
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HSQC of compound 10a

Data file /homefvnmrdivnnsys/datasst 1/RTT/RRT-04-064-11-B/gHSQC_01 Plot date 2022-10-18



RRT-04-064-11-B

S81

Sampie Name RRT-04-064-11-B Pulse ssguence gCOSY Temperature 25 Study owner vamr2
Date coliectad  2022-10-18 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2

F2 (ppm)

COSY of compound 10a

Data file romeivnmreivnmrsys/data/s1 URTT/RRT-04-064-1-B/9C08Y_01 Piot date 2022-10-18



RRT-04-064-11-B

Sample Name RRT-04-064-11-B Pulse sequence NOESY Temperature 25

Study owner  vamr2

Date coliecied  2022-10-18 Solvent cdcl3 Spectrometer  Adilent-NMR-inova500 Operator vnmr2
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NOESY of compound 10a

Data file Fhome/vnmr2ivnmrsys/data/St 1/RTT/RRT-04-064-1-B/NOESY_01

Plot date 2022-10-18

S82



RRT-04-064-1

S83

Study owner vnmr2
Operator vamr2

Pulse sequence PROTON

Solvert

ame  RRT-04-064-1

ecled 2022-10-13

Speciromeier  Agilent-NMR-inova500

cdcl3

0s0°0
G28°0
8€8°0
Lv8'0
19870
SL8"0
VLT'T
98T'T
102°1T
€12°1
S2C'1
GET'T
vSC'T
G92°1
SLT'T
vie't
vLYv'1
({321
LOS'T
61S°T
ovs'1T
v8S°T
199°1T
SL9°T
¥89°1
869°T
90L°T
§20°¢
€60°¢C
10T°¢
0TT°2
1e1°2
861°C
€1c°¢
gee’e
soL'e
6TL T
LEL'T
68L°C
vis'e
[44: 24
Lv8 ¢
§98°¢C
vLe e
V69 'V
9TL "V
T€T"S
9vi’s
T60°L
SO0T°L
6TT°L
9ST"L
oLT L
V8T’ L
ove L
6T1E"L
SEE'L
8LY'L
vev'L
voL L

)

ey e

]

. MJ\JU_J

ppm

10

ulmm 14

uxwm.ﬂ
ulmh.ﬂ

18°T
Mwoo.v

v6'T
€6°0
96°T

AR

3-00"T

+T0°T

S0°T
T o0t

=—T10°T
- L6°0

1-S6°0

Piot date 2022-11-30

1H NMR (500 MHz, CDCI3) of compound 11a

/PRGTON_03

Data file fnomefmme2ivnmrsys/dala/S1 1/RRT/RAT-04-064-



RRT-04-064-1

S84

Sample Name RRT-04-064-1 Pulse sequence CARBON Temperature 25 Study owner  vnmr2

Dale colieciad  2022-10-13 Solvent cdcl3 Specirometer Agilent-NMR-inova500 Dperator vamr2
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13C NMR (125 MHz, CDCI3) of compound 11a

Data file nomesvnmr2ivnmrsysicaia/51 1RRT/RAT-04-084-VCARBON_02 Plot date 2022-10-14



RRT-04-064-1

Sample Name RRT-04-064-1
Date colieniad  2022-10-13

Pulse sequence DEPT
Solvent cdcel3

Study owner  vnmr2
Operztor vamr2

Tempergture 25
Spectromeisr  Agilent-NMR-inova500
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DEPT of compound 11a

Data file /romeAmmi2ivnnsysidata/51 /RRT/RRT-04-084-1/
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Plot date 2622-10-14

S85



RRT-04-064-1

S86

Sample Name RRT-04-064-1 Pulse sequence gHSQC Temperature 25 Study owner vnmr2
Date coliecied  2022-10-14 Solvent cdcl3 Spectromeier  Agilent-NMR-inova500 Operator vnmr2
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HSQC of compound 11a :
Data file romefmmeeivnmysysidata/ST 1RRTIRAT-04-084-1gHSQ0 01 Plot date 2022-10-14




RRT-04-064-1

S87

Sample Name RRT-04-064-1 Pulse ssquence gCOSY Tempergture 25 Study owner vnmr2
Date colieciad  2022-10-14 Solvert cdcl3 Spectiomeier Agilent-NMR-inova500 Opsrator vamr2

F2 (ppm)
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COSY of compound 11a

Data file homeivnmizivnnwsysidate/51 1/RRT/RAT-04-084-1/gCOSY_01 Plot date 2022-10-14



RRT-04-064-1

Sample Name RRT-04-064-1 Pulse sequence NOESY Temperature 25 Study cwner  vnmr2
Dale coliecied  2022-10-14 Solvent cdcel3 Spectromeisy  Agilent-NMR-inova500 Operator vamr2
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Data file fnome/vnm2ivamysysidata/s1 /RAT/RAT-04-064-/NCESY_01 NOESY of compound 11a Piot date 2022-10-14



S89

Study owner  vnmr2
Operator vnmr2

Spectiomeisr Agilent-NMR-inova500

Temperature 25

PROTON

Pulse ssquence
Solvent cdcl3

iected  2022-12-18

mple Mame  RTT-252

RTT-252
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Plot date 2022-12-20

1H NMR (500 MHz, CDCI3) of compound‘ 10b

sidae/51 VRRTIRTT-252/PROTON_03.5d

Data file omesmm2ivnmrsy:



RTT-252

S90

Sampls Name RTT-252 Pulse sequence CARBON Temperature 25 Study owner vamr2
Date cotieciad  2022-12-18 Solvent cdcl3 Spectiometer  Agilent-NMR-inova500 Operater vamr2
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13C NMR (125 MHz, CDCI3) of compound 10b

Data file /homenmmzimmesysidaia/51 RRTIHTT-2B2/0ARBON_02 Plot date 2022-12-18



RTT-252

Semple Name RTT-252 Pulse sequence DEPT Temperature 25 Sudy owner  vamr2 891
Date coliected  2022-12-19 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2

-y o :m‘.il “ .vl " " | ‘J" I.'I. I't“'v*' THRRE SRR S N L “'.| " " LAV.’. mj.' Ll ¥ I I.
‘ TTTTTTTTT l L I I I O R ’ rrrryrriTT | LI B I I B B | LI A T I B | rTT T TTTTT * FrTT T 77T TTd [ rTTryTTrTrTT I TTT T T TTTT ' TTTTTTTTT | rTTrryrrTT I
220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 10b

Data file fhomernmr2ivnmrsysidaia/St VRRTRTT-282/DEPT_01 Plot date 2022-12-18



RTT-252

Sample Name RTT-252 Pulse sequence gHSQC Temperature 25 Study owner  vamr2 892
Date coliecied  2022-12-19 Solvent cdel3 Spectiomeier  Agilent-NMR-inova500 Operator vamr2
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Data file /omefmmiivnimisysicata/sl VRRTIRTT.252/gHSGC._01 HSQC of compound 10b Plot date 2022-12-18



RTT-252

Sample Name RTT-252 Pulse ssquence  gCOSY Temperature 25 Study owner vamr2 S93
Date coliscied  2022-12-19 Sclvent cdcl3 Spectromeisy  Agilent-NMR-inova500 Operator  vamr2
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COSY of compound 10b

Data file /nomefnmi2ivnmrsysidata/51 VRRT/RTT-282/gC0O8Y_01 Plot date 2022-12-19



RTT-252

Sample Name RTT-252
Date collecied  2022-12-19

Pulse sequence  NOESY

Spectrometer  Agilent-NMR-inova500

Study owner vnmr2 894
Operator vnmr2

F2 (ppm)

Al

Data file romeimmi2ivnmreysidaia/S1 RRTIRTT-282M0ESY_01

1)

NOESY of compound 10b

Plot date 2022-12-19



RRT-04-067

S95

Study cwner  vamr2

Temperature 25

Pulse sequence PROTON

Solvert cdcel3

Sample Name RRT-04-067

Dale col

vnmr2

Operator

Spectrometsr  Agilent-NMR-inova500

soled  2022-10-27
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Plot date 2022-11-01

a3

Data file homeivnmizivnmrsysidata/51 VRRT/RRT-04-087/PROTON

1H NMR (500 MHz, CDCI3) of the mixture of 10b and 11b



RRT-04-067

Sample Name RRT-04-067 Pulse seqguence  CARBON Temperature 25 Study owner vnmr2
4
Date collecied  2022-10-27 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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Data file homeivnmrzivnimrsys/data/S1 VRRT/RAT-04-067/CARBON_02

13C NMR (500 MHz, CDCI3) of the mixture of 10b and 11b

Plot date 2022-10-28
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RRT-04-067

Sample Name RRT-04-067 Pulse ssquence DEPT Temperature 25 Study owner vamr2
Date collecied  2022-10-27 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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DEPT of the mixture of 10b and 11b

Data file rome/vnmrdivnnmrsysidata/S1 1/RRT/RAT-04-087/DEPT_01 Plot date 2022-10-28
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RRT-04-067

Sample Name RRT-04-067 Pulse sequence gHSQC Temperature 25 Study owner  vnmr2

Date colleciad

2022-10-28 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Opetator vomr2
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Data file fomeAmm2ivnmysysidata/S1 VRRTHFAT-04-087/gH8Q0C_H1

Fl1 (ppm)

HSQC of the mixture of 10b and 11b

Plot date 2022-10-28
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RRT-04-067
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Sample Name RRT-04-067 Pulse sequence gCOSY Temperature 25 Study owner  vnmr2
Date collecied 2022-10-28 Solvert cdel3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2
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COSY of the mixture of 10b and 11b

Data file homeAvnmi2immrsys/date/51 1/RRT/RAT-04-067/gCO8Y_01 Plot date 2022-10-28



RRT-04-067

o
Sample Name RRT-04-067 Pulse ssquence NOESY Temperature 25 Study owner  vnmr2 °1 00
Date colieciad  2022-10-28 Soivent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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NOESY of the mixture of 10b and 11b

Data file /nomeimmizivrimysys/data/S1 1/RRTRAT-04-087/NOESY_01 Plot date 2022-10-28



RRT-04-075-F-II
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Study owner  vamr2

Temperature 25
Operator

Pulse sequence PROTON

Solvert cdcl3
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ed  2022-11-11

Na
£

7

Sample
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Spectrometer  Agilent-NMR-inova500
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FOTON_03

Data file homefvnr2ivnmysysidata/St /RRT/RAT-04-075-F-1i/]

1H NMR (500 MHz, CDCI3) of compound 10c



RRT-04-075-F-lI
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Sample Name  RRT-04-075-F-I Pulse ssquence CARBON Temperature 25 Study owner  vnmr2
Date coliected  2022-11-11 Solvert cdcl3 Spectiometer  Agilent-NMR-inova500 Operator  vamr2
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13C NMR (125 MHz, CDCI3) of compound 10c

Data file /homeimme2ivnmysysidale/S1 RRTIRAT-04-075-F-IFCARBON_02 Plot date 2022-11-12



RRT-04-075-F-lI

Sample Neme RRT-04-075-F-li Pulse sequence DEPT Temperature 25 Study owner  vamr2 3103
Date colieoied  2022-11-11 Solvert cdcl3 Soectromeisr  Agilent-NMR-inova500 Operator vnmr2
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DEPT of compound 10c

Data file homesnm2ivnmrsysidaia/Sl VRET/RAT-04-075-FH/DEPT (1 Plot date 2022-11-12




RRT-04-075-F-ll

Sample Name RRT-04-075-F-Il Pulse sequence gHSQC Temperature 25
Date colisoied  2022-11-12 Solvent cdcel3 Spectrometsr  Agilent-NMR-inova500

Study owner  vomr2
Opeiator vnmr2
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Data file /romefmmiivnmysysidata’s RRT/RRT-04-075-F-1igHE0C_04 HSQC of compound 10c

Piot date 2022-11-12



RRT-04-075-F-ll

S$105

Sample Name RRT-04-075-F-I Pulse ssquence gCOSY Temperature 25 Study owner  vamr2
Date colieciad  2022-11-12 Solvent cdcl3 Spectromeiar  Agilent-NMR-inova500 Operator vnmr2
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COSY of compound 10c

Data file /homesmmisivnmrsys/deta/S1 1RRTIRAT-04-075-F-H/gO08Y 01 Plot date 2022-11-12



RRT-04-075-F-Il

Sample Name RRT-04-075-F-Il Pulse sequence  NOESY Temperature 25 Study owner  vamr2 3106
Date coliecied  2022-11-12 Solvert cdcel3 Spectiomeiey Agilent-NMR-inova500 Operater vamr2

F2 (ppm)

i o

—é 1 'Q",{;%’z’ﬂ
i

NOESY of compound 10c

Data file homesmmi2ivnmrsysidate/51 RRT/RAT-04-075-F-I/NDESY_1 Plot date 2022-11-1
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25

Tempsrature
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1H NMR (500 MHz, CDCI3) of compound 11c
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Data file fomeinme2ivnnysysidaia/51 1RRT/RAT-04-08



RRT-04-089-F-1
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Sample Name RRT-04-089-F- Pulse ssquence CARBON Tempergture 25 Study owner  vnmr2
Date coliected  2023-01-07 Solvent cdel3 Spectromeisr  Agilent-NMR-inova500 Operator vnmr2
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13C NMR (125 MHz, CDCI3) of compound 11c

Data file nometmmiaivrimesysidais/S1 RRTRAT-04-088-FUCARBON 02 Plot date 2023-01-0¢



RRT-04-089-F-1 S 1 0 9
ample N Pulse sequence DEPT Temperature 25 Study owner vamr2
Solvent cdel3 Spectiomeisy  Adilent-NMR-inova500 Dperztor vnmr2
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DEPT of compound 11c

Data file nomeivnmizivrmrsys/data/S1 1/RRT/RAT-04-089-F-VDEPT 01 Plot date 2023-01-08
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Sample Name RRT-04-089-F- Pulse ssguence gHSQC Temperature 25 Study owner  vnmr2
Date coliecied  2023-01-08 Solvent cdel3 Specirometer  Agilent-NMR-inova500 perator vamr2
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HSQC of compound 11c

Data file /homenmmr2ivnnysysidaia/s1 1/RRT/RAT-04-089-F-1/gHS00_01 Plot date 2023-01-0¢



RRT-04-089-F-I

Sample Name RRT-04-089-F-1 Pulse sequence gCOSY Temperature 25 Study owner vnmr2
Date coliecied  2023-01-08 Solvert cdcl3 Spectiometer Agilent-NMR-inovaSOO Operator vnmr2
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COSY of compound 11c

Data file romeimnmy2ivnmrsysidata/S1 VRRT/RRT-04-088-FUigCO8Y_01 Plol date 2023-01-08
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Sample Name RRT-04-089-F- Pulse sequence NOESY
Date coliecied  2023-01-08 Bolvent cdcl3

Temperature 25

Spectrometsy

Agilent-NMR-inova500

Study owner  vnmr2
Opergtor vamr2

S112

o

F2 (ppm)

LT

Data file /homesmm2ivnmrsys/daia/S1 /RRT/RAT-04-088-FUNOESY 01

NOESY of compound 11c

Plot date 2023-01-08
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vnmr2

Study owner
Operator

Temperature 25

Spechiome!

Pulse sequence  PROTON

Solvert cdel3

Sample Name RRT-04-069

Agilent-NMR-inova500

coted  2022-10-28
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cai/b VRITIRAT-04-08%PROTON_ 03

Data file omeivnmi2ivnmrsys/

1H NMR (500 MHz, CDCI3) of compound 10d



RRT-04-069

S114

Sample Name RRT-04-069 Pulse sequence CARBON Temperature 25 Study owner  vnmr2
Date coliected  2022-10-28 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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13C NMR (125 MHz, CDCI3) of compound 10d

Data file fomefvnmi2ivnmysysidaiasS /RFT/RRT-04-06%CARBON_02 Plot date 2022-10-28



RRT-04-069
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Sampls Name RRT-04-069 Pulse ssguence DEPT Temperature 25 Study owner vnmr2
Date coliscied  2022-10-28 Solvent cdel3 Spectiomeier  Adilent-NMR-inova500 Operator vamr2
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DEPT of compound 10d

Data file nomevnmizivrmrsysidata/S1 VRRT/RAT-04-089/DEPT_D1 Plot date 2022-10-26
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Sampie Name RRT-04-069 Pulse seguence gHSQC Temperature 25 Study owner vnmr2 o 6
Date coliected  2022-10-29 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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Data file /home/vnmeZivnmrsysidata’s1 RRT/ART-04-069/GHSO0_01 HSQC of compound 10d Plot date 2022-10-28



RRT-04-069
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Sample Name RRT-04-069 Pulse ssquence gCOSY Temperature 25 Study owner  vnmr2
Date coliecied  2022-10-29 ' Solvent cdcl3 Spectromeier  Agilent-NMR-inova500 Opeiator vamr2

F2 (ppm)

Data file nomesvnmi2ivnmysysidata/S1 RRT/RFT-04-089/gCO8Y_01 C OSY Of com pOU n d 1 Od Piot date 2022-10-28



RRT-04-069
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Sampie Name RRT-04-069 Pulse sequence NOESY Temperature 25 Study owner vamr2 b118
Date coliected  2022-10-29 Solvent cdcel3 Spectrometer  Agilent-NMR-inova500 Operater  vnmr2
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NOESY of compound 10d

Data file romeivmmrivnmysysidata/81 /RATRAT-04-088/NOESY_ 01 Plot date 2022-10-28
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Study owner  vamr2

Temperature 25

Pulse ssguence PROTON
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Sample Name RRT-04-070
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Spectrometer  Agilent-NMR-inova500
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Plot date 202

Data file /omeammyZivrmrsys/data/S VRRT/RET-04-070/PROTON_03

1H NMR (500 MHz, CDCI3) of compound 10e



RRT-04-070

$120

Sample Name RRT-04-070 Pulse sequence CARBON Temperature 25 Study owner vnmr2
Date coliected  2022-10-29 Solvert cdcl3 Spectiomeier  Agilent-NMR-inova500 Operator  vamr2
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13C NMR (125 MHz, CDCI3) of compound 10e

Data file romeimmivrimpsysidaia/51 HRATRAT-04-070/CARBON 02 Plot date 2022-10-31



RRT-04-070
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Sample
Date ool

¢ RRT-04-070 Pulse sequence  DEPT Tempergture 25 Study owner  vamr2
¢ 2022-10-29 Solvent cdcl3 Spectromeier  Agilent-NMR-inova500 Operator vamr2
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DEPT of compound 10e

Data file /homeimnm2ivmrsysidata/S1 1/RRT/HRT-04-070/DEPT_31 Plot date 2022-10-31



RRT-04-070

Sample Name RRT-04-070 Pulse sequence gHSQC Temperature 25
Date collected  2022-10-30 Solvert cdel3

Spectrometer  Agilent-NMR-inova500

Study owner vnmr2
Operator vnmr2

|

F2 (ppm)
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HSQC of compound 10e

Data file nomesvnmigivnmysysidate/51 /RRT/RRT-04-070/gHSQC_01

Plot date 2022-10-31
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RRT-04-070

$12
Sample Name RRT-04-070 Pulse sequence gCOSY Temperature 25 Study owner  vnmr2 o 3
Date coliecied  2022-10-30 Solvert cdcl3 Spectiometer  Agilent-NMR-inova500 Operator vnmr2
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Data file /romeAvnmi2ivnmrsysidatasst 1/RRT/RAT-04-070/6COSY_01 COSY of compound 10e Plot date 2022-10-31



RRT-04-070

Sampie Name RRT-04-070
Date coliectad  2022-10-30

Pulse sequence NOESY

Solvent

Temperature 25

Study cwner  vamr2
Operstor vnmr2

cdcl3 Spectrometer  Agilent-NMR-inova500

S124

F2 (ppm)

Data file /homesmmiZivnnmrsys/date/51 1/RRT/RAT-04-070/MNCESY_01

NOESY of compound 10e

Plot date 2022-10-31



RRT-04-070-F-1

S125

vamr2

Study owner
Operator

Temperature 25

Pulse sgguernce PROTON

Solvert cdcl3

Sampile Name RRT-04-070-F-1

Date coliected  2022-11-12

vnmr2

Spectiometer  Agilent-NMR-inova500

M MULM___M

A

il

pPpm

10

4 T0°T
1121

H—!Ho.m

06°S

1-€6°0

1+20°T

=—08'0
>~GL'0

L8°0

Fo00°1

Plot date 2022-11-20

1H NMR (500 MHz, CDCI3) of compound 11e

SPROTON_08.5d

F

Data file omesmmisivnmrsysidaia/S1 /RRT/RAT-04-070



RRT-04-070-F-1

Sample Name RRT-04-070-F-1 Pulse sequence CARBON Temperature 25 Swdy owner  vnmr2 3126

Date coliecied  2022-11-12 Solvert cdcl3 Spectrometer Agilent-NMR-inova500 Operator vamr2

] 0O ¥ N0 ©M o o « T 0O~ d YT O <«

o MM O N =M ©Od <« @ o0 ® ®m © oY MT O O o

) N M~ O e O ® O N @~ © <« o dwodwvw oo o

[ N T S~ NN H O ~ © N O OO Y MO o~ o

3 aa 33343 33 Kj T THITJ)NTT
|l|lI|III|‘|III|IIII|Iill[llll]llll[lllI|IlIl|lIlilI[IIQIIlI|IIll||IlI'Illi[lillillllllli‘{(lII|lIIIlIl‘Il|lXI!|
220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 11e

Data file /nomesmmi2ivrimrsys/dasa/51 URPT/RAT-04-070-FCARBON_02 Pt date 2022-11-14



RRT-04-070-F-1

S127

Sample Name RRT-04-070-F-1 Pulse secuence DEPT Temperature 25 Study owner vamr2
Date collecied  2022-11-12 Solvent cdcl3 v Agilent-NMR-inova500 Operator vamr2

| - L o

e Jo

WA oo ol O "‘“‘.ﬁLWM i A " L e Y hiinsch e " RO

" Ly Uhad b e g "’ e "
||lII]IIIIIlIIIIlIlIIIIII||l||[|[!|[||lli|[l||lll[[lIII|IIlI|I|Il|IlII|(III[llll|lIl[]Ill(lllll!)lIIIIIII]IXIII

220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 11e

Data file fhomermmi2ivnnwsysidata/51 1/RRT/RAT-04-070-F-/DEPT_01 Plot date 2022-11-14



RRT-04-070-F-

Sample Name RRT-04-070-F-1 Pulse sequence gHSQC Temperature 25
Date coliected  2022-11-13 Solvent cdcel3 Spectrometer  Agilent-NMR-inova500

Study owner  vamr2

Operator vnmr2

LU

= - -
& -
o~ 2—_ _ -
=] _
37
47
J 57 -
6_
3 ] -
ﬁ l 7T
T T | T T T T | T T T T I T T T T | T T T T l T T T T I T T T T | T T T T l T l | T I T T T T
120 110 100 90 80 70 60 50 40 30 20

HSQC of compound 11e

Plot date 2022-11-14

S128



RRT-04-070-F-I

Sample Name RRT-04-070-F-1 Pulse sequence gCOSY Temperature 25 Study owner  vnmr2 3129
Date coliected  2022-11-13 Solvent cdel3 Spectrometer - Agilent-NMR-inova500 Operator vnmr2

7 &~
7 - -
& . ;
- 27 - o
h —
_ . - e ]
N -] X -
37
47
< 57 - - -
67
= ] o
PR I -
.a] T T T T l T T T T I T T T T | T T T T ] T T T T l T T T T | T T T T | T T
7 6 5 4 3 2 1
F2 (ppm)

COSY of compound 11e

Data file omesmmZivinrsysidala/51 RRATIRAT-04-070-F-/5C08Y_ 01 Plot date 2022-11-14



RRT-04-070-F-1

S$130

Sample Name RRT-04-070-F-1 Pulse sequence  NOESY Temperature 25 Study owner  vamr2
Daie coliesiad  2022-11-13 Solvent cdel3 Spectrometsr  Agilent-NMR-inova500 Operator vnmr2

—~ —: ° - co e
E -
& ] .
N 27 © y 2
B ) .
4 ° ° C.je A4 ’
3_
47
J - ’ °
5__ (&} o
6_
] 7_— Q?
] &
HIN -
T T T T | T T T T l T T T T | T T T T l T T T T l T T T T l T T T T I T T
7 6 5 4 3 2 1

NOESY of compound 11e

Data file /homeinmizivnnysysidata/51 VRRT/RAT-04-070-F-UNCGESY_01 Plot date 2022-11-14



S131

pPpm

vamr2

Study owner vnmr2

Operator

Spactromelsr Agilent-NMR-inova500

Temperature 25

N,

Puise sequence PROTON
cdcl3

Solvert

i 2023-0213

¢ RRT-231_and_RRT-263

RRT-231_and_RRT-263

10

1-20°L

%om.m
%vm.m

HTmN..n

ve'v
86°T
J-61°T

ur.hm.o

H_vmm.m

00T
1-L8°0

Plol date 2023-02-14

1H NMR (500 MHz, CDCI3) of the mixture of 2 and 12

i (Scheme 3)

YRETIART-231_and_RAT-263/PR0OTON 03

Data file /homefvnmiZivnmrsysidaie/511-



RRT-231_and_RRT-263

Sample Neme RRT-231_and_RRT-263 Pulse sequence  CARBON Temperature 25 Study owner  vamr2
Date coliesied  2023-02-13 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Opergtor vnmr2

o o o < v o v W 0 A O O~ M T N O N 0 d VW O AN

58 N 8% 2ERSSRE3858488¢88

< @ o o ENS Noddaann OnYadda o

L/ J (U k\%\\\k&//J)
IIIII|I|II|llII[III|‘lII‘I[IIII|i||l[|||||llll|:l!|Illll"XIII|III|[Il|Illl|||le||lllIl!llllll"l|||Il||[|ll|llil|]
220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of the mixture of of 2 and 12
(Scheme 3)

Data file homeivnmi2ivrmysysidata/51 1-1/RRT/ARRT-231_and_RRAT-263/CARBON_02 Plot date 2022-02-14



RRT-231_and_RRT-263

Sample Name RRT-231_and_RRT-263 Pulse ssuuence DEPT Temperature 26 Study owner vnmr2
Date colleciad  2023-02-13 Solvent cdcel3 Spectometsy Agilent-NMR-inova500 Opergtor vnmr2

I | L I ‘|

| 1 ) MH

||III||l|||lIII|Illl||III||I|I|Il[l||ll|(|ll[[IIIIIiIII]ll|||l|ll[||l[(ll|l|llll|lI!l|l|Illli!l|!(ll|lll||llll|

220 200 180 160 140 120 100 80 60 40 20 rpm

DEPT of the mixture of of 2 and 12 (Scheme 3)

Data file omervnmraivnmrsysidata/S11-/RRT/ART-231_and_RAT-263/DEPT 01 Piot date 2023-02-14

S$133



RRT-04-090-1

S134

vnmr2

Study owner
Operator

Temperature 25
Spectrome

Pulse sequence PROTON

Solvent

¢ RRT-04-090-1
ocied  2023-01-06

Nar

vnmr2

iy Agilent-NMR-inova500

cdcl3

—

o

ppm

10

4. 60°€

H_Iho T

”Tmo T

”_lmo.N

T-L6°T
1-60°¢2

HToo.H

1-L0°€E

1+L8°0

Plot date 2023-01-07

1H NMR (500 MHz, CDCI3) of compound 13

Data file omeivnmi2ivnmrsysidata/Sst VRRTIRAT-04-080-UPROTON_03



RRT-04-090-1

S$135

Sample Name RRT-04-090-1 Pulse seguence CARBON Temperature 25 Study owner  vnmr2
Date colieciad  2023-01-06 Solvert cdcel3 Specirometsr Agilent-NMR-inova500 Operator vomr2
o © « o v <« I O rdM M < © )
I © n o « <« ™ o 10N 0 o M ©
o o N O~ N © MmO« T < 0
< 0 N~ Y o “ 0 0w M o o
3 : ORI
L oed ‘ \‘H N
N I O I I O O O
[ | I I | | [ I I I [ I [ l I | I l [ I | I |
220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 13

Data file Homefmmmzivnmrsysidate/S1 URRTRAT-04-000-VCARBON_02 Plot date 2023-01-07



RRT-04-090-1

S$136

Sample Name RRT-04-090-1 Pulse sequence DEPT Temperature 25 Study owner  vnmr2
Daie collecied  2023-01-06 Solvent cdel3 Spectrometsr Agilent-NMR-inova500 Operator vamr2
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220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 13

Data file Fomermmi2ivnmrsysidala/S1 VRRT/RAT-04-000-VDEPT 01 Plot date 2023-01-07



RRT-04-090-1

S137

Sample Name RRT-04-090-1 Pulse sequence gHSQC Temperatire 25 Study owner vnmr2
Date coliscied  2023-01-07 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2

m o) “”

- o

ML__
F2 (ppm)

N
’||l|||||[(
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200 180 160 140 120 100 80 60 40 20

F1 (ppm)

Data file /homeivnmiivamrsysidata/51 1/RAT/RRT-04-080-/gHSQC_07 HSQC of compound 13 Plot date 2023-01-07



RRT-04-090-I

S138

Sample Name RRT-04-090-1 Pulse sequence gCOSY Temperature 25 Study owner  vnmr2
Date colieciad  2023-01-07 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2

_ ] . e
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[ i “ ww
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9 8 7 6 5 4 3 2 1

Data file omenmnmi2ivnmrsysidate/51 /RRT/RART-04-080-1gCOSY_01 C OSY Of com po un d 1 3 Piot date 2023-01-07



RRT-04-090-1

S$139

Sampie Name RRT-04-090-1 Pulse sequence NOESY Temperature 25 Study owner  vamr2
Date collected  2023-01-07 Solvert cdcl3 Spectromeiey Agilent-NMR-inova500 Opergtor vnmr2

F2 (ppm)
¥)

Data file /nomesmmi2ivimrsysitata/51 1/RRT/ART-04-090-UNOESY_01 NOESY of compound 13 Plot date 2023-01-30



-5140

owner vnmr2

Siud

Temperature 25

PROTON

Pulse sequence

;.
i

Samp

RRT-262-solid

&

Name RRT-262-solid
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RRT-262-solid

S141

Sample Name RRT-262-solid Pulse sequence  CARBON Temperature 25 Study owner  vnmr2
Date coliecied  2023-01-10 Solvert cdcl3 meier  Agilent-NMR-inova500 Opergtor vamr2

@ < O 9« « N M N M T < ~
g 283 3 388d8¢ R
g FEE 8 iRdasg g
O W
- — ™ y \ v "
|llll|||ll|l||l|llliII!II||l||||||lll||[l|l|l||(llIIIII|(II[IIIII|IIII||lIl|IIII!II|I|I||I|IIII|Il(l|ll||||||l|
220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 14

Data file fomefrmiZivnmrsys/data/51 1/RRT/RAT-262-50id/CARBON_02 Plot date 2023-01-11



RRT-262-solid

S142

Sample Name RRT-262-solid Pulse sequence DEPT Temperature 25 Study owner  vomr2
Date coliected  2023-01-10 Sclvert cdcl3 Spactromeier  Agilent-NMR-inova500 Operztor vamr2
‘ i "
.
LA
[ I [ I I I I I [ l I | | I [ | [ I I I [ I |
220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 14

Data file homefmme2ivnmesysidaia/51 VRRT/RRT-282-s0ld/DERT D1 Pict date 2023-01-11



RRT-262-solid S143

Sample Name  RRT-262-solid Pulse ssquence gHSQC Tempergture 25 Study owner  vamr2
Date collected  2023-01-11 Solvert cdel3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2
| \
£ 1.0 -
0, ] o
2 7] A
Re, .
I _
& 1.57
i o °°
2.0 0
: 8]
2.5
- ¢
3.0
3.57]
4.0 o
j ] 0
4.5
||III|IIII|I|Il[lIIIl[(lI|[I[I|!III[IIll|IIII|II(III!II||lIIIIIII||III|IIII|I(II|I|II
180 160 140 120 100 80 60 40 20

Fl (ppm)

HSQC of compound 14

Data file nomesmmrdivrrmrsysidae/S1 VRRT/RRT-2682-s0lidigHSRC_01 Plot date 2023-01-11



RRT-262-solid S144
Sample Name RRT-262-solid Pulse sequence gCOSY Temperate 25 Study owner  vamr2
Date collecied  2023-01-11 Solvent cdel3 Spectiomeler  Agilent-NMR-inova500 Operator vamr2

F2 (ppm)
&

'}
0
6@
ﬁl
L]

2.0 F2) 3 g
] o £
2.57] - B ° @ -
3.0—_
3.5—_
- (-]
4.0—_ =) s

COSY of compound 14

Data file Fomefvnmrsivnmrsysidala/S1 VRRT/RART-262-s0lidigCOSY 01 Plot date 2623-01-11



RRT-262-solid S145

Samplse Name RRT-262-solid Pulse sequence NOESY Temperature 25 Study owner  vnmr2
Date coliected  2023-01-11 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operztor vamr2

A E 1'0—_ < c» )
& ] .9
o ]
1.5—_ o
i o =
2.0*_ O -
] <~ D
2.5 O e
3.0—_
3.5—_
4.0
i S
L T T T T I T T T T l T T T T ! T T T T I T T T T | T T T T | T T T T | T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0

NOESY of compound 14

Data file nomesmmi2ivnmysysidata/51 /RRT/RAT-262-sclidMNOESY_01 Plot date 2023-01-11



S146

RRT-265

vnmr2

Study owner
Opsrator

Temperature 25
Specirometzy Agilent-NMR-inova500

uise sequence PROTON T

Solvert cdel3

£,
i

ample Name  RRT-265

vnmr2

pPpm

10

+10°T

4 00°"T

20230114

&
N
w

Q

Q.

1H NMR (500 MHz, CDCI3) of compound 15

THRRT/RR

/5

ysidal

£

i¢

Data file /nomeAmmZivemi



S147

Sample Name RRT-265 Pulse sequence CARBON Temperature 25 Study owner vnmr2
Dale co 2023-01-13 Solvent cdcl3 Spectiometer  Agilent-NMR-inova500 Operztor vamr2
~ <« @ v o « 0T 0N o o N
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220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of compound 15

Dala file /nomefmmr2ivimrsysidala/St 1/RRT/RAT-265/CARBON_02 Piot date 2023-01-14



RRT-265 S1 48

Sample Name RRT-265 Pulse sequence DEPT Temperature 26 Study owner  vnmr2
Date coliecied 2023-01-13 Solvent cdcel3 Spectiomeisy  Agilent-NMR-inova500 Operator vamr2

e - . — | N

e I " N oo PRI T . o . " ‘} l Lot y "
o i

—— e | I_l.,l_lH -

A L "L“,L"“““WL AP o b e sy i ;‘{ . J, . ll “ ‘Jhlw
|||||||||||:||(||||n||1|x|x||||[||1|x||1|[||||1|||l111||||||||x||||x|||||11|:|[|[H|1]||||]|||1[|||||1||1;x1|t[
220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of compound 15

Data file /nomesmmiZivamr sys/date/51 1/RRT/RRT-265/DE] Plot date 2022-01-14




RRT-265

S149

Sample Neme RRT-265 Pulse sequence gHSQC Tempergture 25 Study owner vnmr2
Date coliecied  2023-01-14 Solvent cdcel3 Spectiometzy Agilent-NMR-inova500 Operater vnmr2

| | I |

1.5
7 a
2.0__ -1
h Q
] °

@

F2 (ppm)
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180 160 140 120 100 80 60 40 20

Fl1 (ppm)

Data file /rome/mnmezivenvsysidate/51 1/RRT/RAT-265/gHS00_01 HSQC of compound 15 Pict date 2023-01-31



RRT-265 S150

Sample Name RRT-265 Puise seguence gCOSY Temperare 25 Study cwner  vnmr2
Date colieciad  2023-01-14 Solvert cdcl3 Spectrometzr  Agilent-NMR-inova500 Operator vnmr2

o

i
»
g
8

%
"

)'{_A}U\*JJL)MML“M
F2 (ppm)
8
]
o

2.5
. s
3.0
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| T T T T | T T T T l T T T T | T T T T I T T T T } T T T T ‘ T T T T | T T T T I T T T T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

COSY of compound 15

Data file fometmm2ivnmysysidais/S1 RRT/RAT-265/C08Y_ 01 Plot date 2023-01-14



RRT-265 S151

Sample Name RRT-265 Pulse sequence NOESY Temperaure 25 Study owner  vnmr2
Date coliecied  2023-01-14 Bolvert cdcl3 Spectromeier  Agilent-NMR-inova500 Operator vnmr2

MMUJLMM -
F2 (ppm)
-
i

2.0
2.5 o
- o
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3.57]
s - @ °
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= i Cb R=d 4
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4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Fl1 (ppm)

NOESY of compound 15

Data file fomesmmrdivnmrsys/idataST /RRTIRRT-285MNOESY_01 Plot date 2023-01-14



S$152

vnmr2
vnmr2

Study owner
Operator

meter  Agilent-NMR-inova500

A

WA

Temperature 25

cdcl3

it

y

Pulse sequence  PROTON

Sof

2023-01-14

20

@ RRT-241_and_RRT-264

RRT-241_and_RRT-264

Date colied

T06°0
ST16°0
266°0
S00°T
19T°1T
28T"1
961°T
cic'1
1221
SET'T
962°1T
LT’ 1T
vre'T
09e°1
16S°T
vL9°1
689°T
€0L°T
LTIL'T
62L'T
EVL'T
ESL'T
LoL'T
28L"T
86L°T
808°T
€28°1
8€6°1T
€96°T
6L6°T
I2T°'¢
9€T°T
IST°¢
L9T°2
28T°¢C
86T°C
cIe e
162°¢
S0e’¢C
€2€°¢T
LEE'T
6vE’C
€9€°¢C
91Iv°¢
EEV'T
8vv'¢
s9v°2
i8v°¢
[4:1 28
€0S°€
81IS°€
6€S°€C
G6G°¢€
v09°€
LT9°€
929°¢
969°¢€
cL9’ €
€69°€
ove L

ppm

U

1H NMR (500 MHz, CDCI3) of the mixture of 4 and 16

. (Scheme 3)

and_FRT-264/PROTON_03

]

Data file nomefmmi2ivnmrsysidaiasBSt VRAT/RAT

10



RRT-241_and_RRT-264

Sampie Name RRT-241_and_RRT-264 Pulse ssquence CARBON Temperature 25 Study owner vamr2
Dale coliected  2023-01-14 Solvert cdcl3 Spectromeier Agilent-NMR-inova500 Operator vamr2

RIS AaRs

174.529
174.334
77.254
77.000
64.416
3.176
55.828
51.617
51.564
50.424
40.398
40.026
38.608
37.065
35.563
33.183
32.908
31.257
31.241
20.143
15.201

\—76.746

\_

Uy

- e
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220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR (125 MHz, CDCI3) of the mixture of 4 and 16
(Scheme 3)

Data file omesmemi2ivnmrsysidata/S1 VRRTRAT-241 _and_RRT-264/0ARBON_02 Plot date 2023-01-18




RRT-241_and_RRT-264

S154
Sample
Dale col

me RRT-241_and_RRT-264 Pulse ssquence DEPT Temperature 25 Study owner  vnmr2
ted 2023-01-14 Solvert cdcl3 Spectiometsr  Agilent-NMR-inova500 Opergtor vnmr2

, e

lllIl|IIII]I|I||||I(llll|||||l||l!||[|lIIIII(|IIII|III[|IIlliiIl|||||I|II[I{IIIII(llllllill(l|l||!l(|ll(l||l||!

220 200 180 160 140 120 100 80 60 40 20 Ppm

DEPT of the mixture of 4 and 16 (Scheme 3)

Data file hwomeinmivanysysidaia/St VRAT/RAT-241_and RAT-264/DEPT_01 Plot date 2022-01-18



RRT-241_and_RRT-264

Q
S$155
Bample Name RRT-241_and_RRT-264 Pulse sequence gHSQC Temperature 25 Study owner  vnmr2

Date coliecied  2023-01-15 Solvent cdcel3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2
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160 140 120 100 80 60 40 20

F1 (ppm)

HSQC of the mixture of 4 and 16 (Scheme 3)

Data file omermmizivnmrsysidatasSt VRRT/RRAT-241_and_RRT-264/gHSGC_01 Plot date 2023-01-18



RRT-241_and_RRT-264

Sample Name RRT-241_and_RRT-264 Pulse sequence gCOSY Temperature 25

Date coliecied  2023-01-15

Solvert cdcl3 Spectiomeizy  Agilent-NMR-inova500

Study owner vnmr2
Operator vnmr2

F2 (ppm)
=
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LY

Data file fnomesvnr2ivrmrsys/daia/51 URRT/RRT-241_and _RRT-264/gC08Y_01

F1 (ppm)

COSY of the mixture of 4 and 16 (Scheme 3)

Piot date 2022-01-18
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RRT-241_and_RRT-264

S157

Sample Name RRT-241_and_RRT-264 Pulse sequence NOESY Temperatire 25 Study owner  vnmr2
Date coliecied  2023-01-15 Solvent cdcl3 Spectrometyy Agilent-NMR-inova500 Operatcr vomr2
%J = 1 1
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3.0 2.5 2.0 1.5 1.0

Fl (ppm)

NOESY of the mixture of 4 and 16 (Scheme 3)

Data file /homefvrm2ivnmrsys/Gate/S1 RPT/RRT-241_and_RRT-284/NOESY_01 Plot date 2023-01-18



RRT-04-071

S158

Sample Name RRT-04-071 Pulse sequence  PROTON Temperature 25 Study owner vnmr2
Date coliectad  2022-10-31 Solvert cdcl3 Spectromeier  Agilent-NMR-inova500 Operator vamr2
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oo o o i n n (9] o

Data file nomesmmi2ivnmesys/data/S1 1/RRT/RRT-04-071/PROTON_03.5d

1H NMR (500 MHz, CDCI3) of the mixture of 5 and 17

(Scheme 3)

Plot date 2022-11-30



RRT-04-071

Sample Name RRT-04-071 Pulse sequence CARBON Temperature 25 Study owner  vamr2
Date coliesied  2022-10-31 Solvent cdcel3 Specliomeisr  Agilent-NMR-inova500 Operator  vnmr2
o <« O Vv ¥ 1 M MO~ O MOOO MmN O <«
N n O « 0 O O M O O WM N > O I~ O < 10 o
n N O~ N N lﬂOIﬂNOIﬂOhO\G\-—!\DON o
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| R L 111~ll ) |
LI L L L B B
220 200 180 160 140 120 100 80 60 40 20 Ppm

Data file Fomesmmiaivnmrsysidata/St VRRTMRAT-04-071/0ARBON_02

13C NMR (125 MHz, CDCI3) of the mixture of 5 and 17

(Scheme 3)

Plot date 2022-11-01

S$159



RRT-04-071

Sample Name RRT-04-071 Pulse sequence DEPT Temperature 25 Study owner vamr2
Date coliected  2022-10-31 Solvent cdcel3 Spectrometer  Agilent-NMR-inova500 Operztor vamr2
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220 200 180 160 140 120 100 80 60 40 20 Ppm

.

DEPT of the mixture of 5 and 17 (Scheme 3)

Data file fhomefmmrZimmrsys/data/S1 VRRT/RAT-Q4-071/DEFT_D1 Plot date 2022-11-01



RRT-04-071

Sample Name RRT-04-071 Pulse sequence gHSQC Temperature 25 Study owner vnmr2
Date colieciad  2022-11-01 Solvert cdcl3 Specirometer  Agilent-NMR-inova500 Operator vnmr2

F2 (ppm)
M) =
o u

m Jl[
o
o

L

Data file fome/mmrzivamrsysidata/s! /RET/RRT-04-071/gHSQ0_01 HSQC of the mixture of 5 and 17 (Scheme 3) Plot date 2022-11-01



RRT-04-071 S162

Sample Name RRT-04-071 Pulse sequence gCOSY Tempergture 25 Study owner  vamr2
Date coliecied  2022-11-01 Soivent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vamr2
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Fl (ppm)

COSY of the mixture of 5 and 17 (Scheme 3)

Data file homeinmi2ivnmysysidate/S1 /RRT/RRT-04-071/4C08Y 41 Plot date 2022-11-01



RRT-04-071

S$163

Sample Name RRT-04-071 Pulse sequence NOESY Temperature 25 Study swner  vnmr2
Date coliected  2022-11-01 Solvent cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vnmr2
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Data file omenmme2ivnmrsysidatarS RRT/RAT-04-071/MNOESY_01 N O E SY Of th em iXtU re Of 5 an d 1 7 (SCh eme 3) Plot date 2022-11-01



RRT-04-098-F6

S164

compound 18 ' Sample Name RRT-04-098-F6 Pulse seguence  CARBON Temperature 25 Study owner vnmr2

compound 7 o Date coliscied  2023-02-12 Solvert cdcl3 Spectrometer  Agilent-NMR-inova500 Operator vomr2
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220 200 180 160 140 120 100 80 60 40 20 Ppm

13C NMR (125 MHz, CDCI3) of the mixture of 7 (major) and 18 (minor), Scheme 3

Data file omefvnmrzivnmrsysidaa/s 1- VRPT/RRT-04-088-FE/CARBON_02 Piot date 2022-02-12



RRT-04-098-F5

vie¢  RRT-04-098-F5 Pulse sequence CARBON Temperature 25 Study owner  vamr2 8165
coliecied 2023-02-14 Solvert cdcl3 Spectiometer  Agilent-NMR-inova500 Operator vnmr2
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220 200 180 160 140 120 100 80 60 40 20 ppm

13C NMR (125 MHz, CDCI3) of the mixture of 19 (major) and other isomers (minor), Scheme 3

Data file homefvnmrivnmysys/data/S1 RRT/RAT-04-088-F5/CARBON_02 Plot date 2023-02-15



D-2000: Prakash Series: 0059 Report Name: modified System: Sys 1

Chaudari

S166

D-2000 Elite HPLC System Manager Report

Analyzed Date and Time: 02/01/2016

Reported Date and Time: 02/01/2016

07:20 PM 08:41 PM
Processed Date and Time: 02/01/2016
08:40 PM
Data Path: D:\Prakash\DATA\0059\
Processing Method: test-IPA/Hx
System (acquisition): Sys 1 Series: 0059
Application(data): Prakash Chaudari Vial Number: 1
Sample Name: PDC-02-412F1 (Chiral)) Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 20.0 ul
Sample Description: 1%IPA+HX 1mL/MIN COL-IA
Chrom Type: Fixed WL Chromatogram, 225 nm
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200 1
0 S
\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘
0 5 10 15 20 25 30 35 40 45
Retention Time (min)
Processing Method: test-IPA/Hx
Column Type: IA Method Developer: Prakash
Method Description:
Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000
No. RT Area Height Area %
1 14.91 16613945 338847 98.418
2 19.19 267081 8932 1.582
16881026 347779 100.000

Peak rejection level: 200000

HPLC analysis of (—)-1, obtained from the metathesis reaction of (-)-citronellal.

Page Indicator: 1

/5



D-2000: Prakash Series: 0075 Report Name: modified System: Sys 1
Chaudari

S167

D-2000 Elite HPLC System Manager Report

Analyzed Date and Time: 02/19/2016 Reported Date and Time: 02/19/2016
06:18 PM 07:15 PM
Processed Date and Time: 02/19/2016
07:12 PM

Data Path: D:\Prakash\DATA\0075\
Processing Method: test-IPA/Hx

System (acquisition): Sys 1 Series: 0075
Application(data): Prakash Chaudari Vial Number: 1
Sample Name: PDC-02-409-F2 (Racemic) Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 20.0 ul

Sample Description: 1%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 225 nm
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0 2 4 6 8 10 12 14 16 18 20 22 24 26

Retention Time (min)

Processing Method: test-IPA/Hx
Column Type: IA Method Developer: Prakash

Method Description:

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %
1 15.21 2852853 92120 50.198

2 18.01 2830365 67429 49.802
5683218 159549 100.000

Peak rejection level: 200

HPLC analysis of (£)-1, obtained from the metathesis reaction of (+)-citronellal
For comparison.

Page Indicator: 1 / 5



D-2000: Prakash Series: 0077 Report Name: modified System: Sys 1 S168

Chaudari

D-2000 Elite HPLC System Manager Report

Analyzed Date and Time: 02/20/2016 Reported Date and Time: 02/20/2016
12:46 AM 03:22 PM
Processed Date and Time: 02/20/2016
03:18 PM

Data Path: D:\Prakash\DATA\0077\
Processing Method: test-IPA/Hx

System (acquisition): Sys 1 Series: 0077
Application(data): Prakash Chaudari Vial Number: 1
Sample Name: PDC-02-409 & 410 CO Vial Type: UNK
Injection from this vial: 1 of 1 Volume: 20.0 ul

Sample Description: 1%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 225 nm
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o

Retention Time (min)

Processing Method: test-IPA/Hx
Column Type: IA Method Developer: Prakash

Method Description:

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %
1 14.98 5994592 166447 68.276

2 17.97 2785342 63763 31.724
8779934 230210 100.000

Peak rejection level: 200

HPLC analysis with the co-injection of (-)-1 and (x)-1, for comparison.

Page Indicator: 1 / 5



	PDC-084HPLC.pdf
	PDC-02-412F1 (S).pdf
	PDC-02-410( (Racemic)
	CO.pdf
	PDC-02-410(chiral).pdf
	PDC-02-410( (Racemic)
	PDC-02-410 (CO)


	HPLC, PDC-084.pdf
	PDC-084HPLC.pdf
	PDC-02-412F1 (S).pdf
	PDC-02-410( (Racemic)
	CO.pdf
	PDC-02-410(chiral).pdf
	PDC-02-410( (Racemic)
	PDC-02-410 (CO)






