(\) BEILSTEIN JOURNAL OF ORGANIC CHEMISTRY

Supporting Information
for

Enantioselective regiospecific addition of
propargyltrichlorosilane to aldehydes catalyzed by
biisoquinoline N,N’-dioxide

Noble Brako, Sreerag Moorkkannur Narayanan, Amber Burns, Layla Auter,
Valentino Cesiliano, Rajeev Prabhakar and Norito Takenaka

Beilstein J. Org. Chem. 2024, 20, 3069-3076. doi:10.3762/bjoc.20.255

Experimental details, characterization data, spectra, and HPLC
traces

License and Terms: This is a supporting information file under the terms of the Creative Commons Attribution License (https://creativecommons.org/
licenses/by/4.0). Please note that the reuse, redistribution and reproduction in particular requires that the author(s) and source are credited and that
individual graphics may be subject to special legal provisions.

The license is subject to the Beilstein Journal of Organic Chemistry terms and conditions: (https://www.beilstein-journals.org/bjoc/terms)



https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://www.beilstein-journals.org/bjoc/terms
https://doi.org/10.3762%2Fbjoc.20.255

Table of contents

1. General INfOrMAatioN ..........ooo i e e e e e e S1
2. Experimental ProCEAUIES .........uuiiiiiiiiiiiiiiiiiieeieeteeeeeeeteeeeeeeeeaeeeeeeeeeeeseessnsesssnsnensnennnes S2
B T O3 o101 2= 110 o 1= O PEPPRR S10
= = =T g o o SRR S10
ST o N LY 3 o =Yod = TR S12
6. HPLC traces for enantiomeric excess determination ............ccccccoviiiiiiiiiienennns S24

1. General Information

All reactions were carried out in oven- or flame-dried glassware under an
atmosphere of dry argon or nitrogen unless otherwise noted. Except as otherwise
indicated, all reactions were magnetically stirred and monitored by analytical thin-layer
chromatography using EMD Millipore pre-coated silica gel plates with F2s4 indicator.
Visualization was accomplished by UV light (254 nm), with a combination of potassium
permanganate, p-anisaldehyde, and/or cerium molybdate solution as an indicator. Chiral
HPLC analysis was performed on Varian Polaris HPLC system with a diode array detector
using analytical chiral columns (250 x 4.6 mm, L x |.D.) purchased from CHIRAL
TECHNOLOGIES, INC. (CHIRALCEL® OD-H, CHIRALPAK® AD-H, and CHIRALPAK®
AS-H). Flash column chromatography was performed according to the method of Still [1]
using silica gel 60 (mesh 230—400) supplied by SiliCycle® Inc. Isolated yields refer to
chromatographically and spectroscopically pure compounds, unless otherwise stated.

Commercial grade reagents and solvents were purchased from Sigma-Aldrich,
Alfa-Aesar, Acros, Fisher, TCIl, and VWR, and were used as received without further
purification except as indicated below. Aldehydes were freshly distilled over CaH2 in
vacuo prior to use. Et2O was freshly distilled over sodium/benzophenone under an
atmosphere of dry nitrogen prior to use. CH2Cl2 was freshly distilled over CaH2 under an
atmosphere of dry nitrogen prior to use. N,N-Diisopropylethylamine was distilled over
KOH under an atmosphere of dry nitrogen, stored over NaOH in a Schlenk flask, and

used from there.
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All 'H NMR and 3C NMR spectra were obtained using a Bruker 400 Ultrashield or
an Oxford AS400 Spectrometer (H 400 MHz, *C 100 MHz) at ambient temperature in
CDCIs purchased from Cambridge Isotope Laboratories, Inc. Chemical shifts in 'TH NMR
spectra are reported in parts per million (ppm) respective to tetramethylsilane
(6 0.00 ppm) unless otherwise noted. The proton spectra are reported as follows
O (multiplicity, coupling constant J, number of protons). Multiplicities are indicated by
s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), and br (broad). Chemical shifts
in *C NMR spectra are reported in ppm respective to CDCI3 (5 77.0 ppm). All *C NMR
spectra were recorded with complete proton decoupling. HRMS data were obtained at
USF Mass Spec and Peptide Core Facility in Department of Chemistry at University of
South Florida. Optical rotations were measured using a Jasco P2000 Polarimeter at

589 nm and were reported as [a]o’ ©, where C is reported in g/100 mL.

2. Experimental procedures
2.1. Synthesis and distillation of propargyltrichlorosilane

A 500 mL Schlenk round-bottomed flask equipped with a 60 mL addition funnel
was charged with CuF2 (254 mg, 2.5 mmol), freshly distilled Et20 (80 mL), propargyl
bromide (3.8 mL, 50.0 mmol), and N,N-diisopropylethylamine (17.5 mL, 100.0 mmol). The
resulting mixture was cooled to 0 °C in an ice bath, and then treated dropwise with a
solution of HSICls (11.1 mL, 110.0 mmol) in freshly distilled Et2O (20 mL) through the
addition funnel. The reaction mixture was stirred at room temperature for 12 h.

To this stirring mixture was added freshly distilled CH2Cl2 (3.2 mL, 50.0 mmol) as
an internal standard for 'H NMR analysis. Magnetic stirring was stopped to allow all solids
to settle down at the bottom of the reaction flask. A small aliquot of the supernatant was
transferred to a flame-dried NMR tube with a septum by a gas-tight syringe and diluted
with anhydrous CDClIs (ca. 0.7 mL) that was dried over activated 4 A molecular sieves.
The ™M NMR analysis of the reaction mixture indicated that 21.5 mmol of
propargyltrichlorosilane (43% yield) formed and 4.8 mmol of N,N-diisopropylethylamine
remained in the solution. There were no signs of allenyltrichlorosilane and propargyl

bromide observable by '"H NMR in the reaction mixture.
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The reaction mixture was treated with a solution of HCI in Et20 (1.0 M, 4.8 mL) and
stirred for 5 min at room temperature. Magnetic stirring was stopped to allow all solids to
settle down at the bottom of the reaction flask, and a small aliquot of the supernatant was
analyzed by '"H NMR in the same manner as above. The analysis confirmed that there
was no N,N-diisopropylethylamine present in the reaction mixture, and no loss of
propargyltrichlorosilane. The reaction mixture was filtered into another 500 mL Schlenk
round-bottomed flask through a filter tube containing a short pad of oven-dried Celite®.
The resulting clear solution was fractionally distilled as following. A short path distillation
head with a 500 mL receiving flask was attached to the Schlenk flask containing the
filtrate. Then, the Schlenk flask was immersed in an oil bath at 28 °C and the receiving
flask was immersed in liquid nitrogen. Et2O and other volatiles were distilled by gradually
increasing the vacuum from 150 to 10 mmHg till bubbling was no longer seen at the
bottom of the Schlenk flask. Then, the vacuum was released by dry nitrogen gas. The
500 mL receiving flask containing volatile distillates was replaced with a 50 mL receiving
flask under an atmosphere of dry nitrogen. Propargyltrichlorosilane was then distilled into
the 50 mL receiving flask immersed in liquid nitrogen in vacuo (0.5 mmHg) to give clear
liquid (0.93 g, 25%). Propargyltrichlorosilane:allenyltrichlorosilane = 200:1 by 'H NMR.
Propargyltrichlorosilane (0.93 g, 5.4 mmol) was diluted with freshly distilled CH2Cl2 up to
the total volume of 3.6 mL (1.5 M solution), transferred to a 10 mL Schlenk flask, and used
from there. For storage, we put the 10 mL Schlenk flask in a Mason jar containing a small
amount of indicating Drierite and stored the jar in the regular freezer (ca. -20 °C) to
minimize the evaporation of CH2Cl2. So far, we have used the propargyltrichlorosilane
solution in allenylation reactions up to four months without any noticeable changes. All
spectral data were identical to literature values [2]. '"H NMR (CDCls): 6 2.42 (d, J = 2.8 Hz,
2H), 211 (t, J = 2.8 Hz, 1H).

2.2. Synthesis of catalysts 3-8

(S)-3,3'-Dimethyl-2,2’-biquinoline N,N’-dioxide (3) and (S)-1,1-biisoquinoline N,N™*-
dioxide (8) were prepared by following the procedures reported by Nakajima [3]. (S)-3,3-
Bis(4-methylphenyl)-1,1’-biisoquinoline N,N*-dioxide (4), (S)-3,3-bis(3,5-
dimethylphenyl)-1,1’-biisoquinoline  N,N-dioxide (5), and (S)-3,3-dibromo-1,1’-
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biisoquinoline N, N’-dioxide (7) were prepared as we previously reported [4]. (S)-3,3’-Bis-
(1-benzyl-1H-1,2,3-triazole-4-yl)-1,1’-biisoquinoline N,N-dioxide (6) was prepared as we
previously reported [5].

2.3. General procedure for allenylation of aldehydes

A small test tube containing a magnetic stirring bar was charged with activated 4 A
molecular sieves powder (100 mg), (S)-biisoquinoline N,N’-dioxide (2.9 mg, 0.01 mmol),
a solution of aldehyde in CH2Clz2 (1.0 M, 100 uL), and CH2Cl2 (200 pL). The resulting
mixture was cooled to —78 °C, and then treated with a solution of propargyltrichlorosilane
in CH2Cl2 (1.5 M, 100 uL). The reaction mixture was stirred at —=78 °C for 12 h, poured
into saturated aqueous NaHCOs3 solution (20 mL) cooled to 0 °C, and stirred at room
temperature for 30 min. The resulting heterogenous mixture was filtered through a short
pad of Celite® and extracted three times with CH2Cl2 (5 mL x 3). The combined organic
layers were washed with brine, dried over Na2SOu, filtered, and condensed in vacuo. The
resulting crude mixture was purified by flash chromatography on silica gel using EtOAc

and hexanes as eluents.

(R)-1-Phenylbuta-2,3-dien-1-ol (2a)
OH

Prepared as described in general procedure using aldehyde 1a (10.6 mg,

=

0.1 mmol) to give the title compound in 99% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a pale
yellow oil (14.6mg, 99%). All spectra data were identical to literature values [6,7].

'"H NMR (CDCl3): & 7.42-7.35 (m, 4H), 7.32-7.28 (m, 1H), 5.46 (q, J = 6.4 Hz, 1H), 5.30-
5.28 (m, 1H), 4.96-4.93 (m, 2H), 2.13 (d, J = 4.0 Hz, 1H).

The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 88:12;
tr (R) 18.6 min; (S) 25.3 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).

[a]p?! = +6.20 (c = 0.67, CH2Cl2).
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(R)-1-(4-Chlorophenyl)buta-2,3-dien-1-ol (2b)
OH

Prepared as described in general procedure using aldehyde 1b (14.1 mag,
0.1 mmol) to give the title compound in 99% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (17.1 mg, 95%). All spectra data were identical to literature values [6].
'"H NMR (CDCl3): 6 7.36-7.33 (m, 4H), 5.41 (q, J = 6.4 Hz, 1H), 5.28-5.23 (m, 1H), 4.95-
4.93 (m, 2H), 2.17(br, 1H).
The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 90:10;
tr (R) 55.7 min; (S) 59.5 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 99/1, 0.5 mL/min, 214 nm).
[a]p?° = -14.60 (c = 0.76, CH2Cl2).

(R)-1-(3-Chlorophenyl)buta-2,3-dien-1-ol (2c)

OH

C|\©/f\//

Prepared as described in general procedure using aldehyde 1c (14.1 mg,
0.1 mmol) to give the title compound in 99% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (17.9 mg, 99%). All spectra data were identical to literature values [7].
'"H NMR (CDCls3): 6 7.41 (s, 1H), 7.30-7.26 (m, 3H), 5.42 (q, J = 6.4 Hz, 1H), 5.27-5.25
(m, 1H), 4.98-4.96 (m, 2H), 2.13 (d, J = 4.0 Hz, 1H).
The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 92:8;
tr (R) 18.0 min; (S) 19.2 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).
[a]p?'=-17.51 (c = 0.80, CH2Cl2).
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(R)-1-(2-Chlorophenyl)buta-2,3-dien-1-ol (2d)
Cl  OH

F
=

Prepared as described in general procedure using aldehyde 1d (14.1 mag,
0.1 mmol) to give the title compound in 99% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (18 mg, 99%). All spectra data were identical to literature values [8].
'"H NMR (CDClz): 6 7.58 (dd, J = 7.6, 1.2 Hz, 1H), 7.36-7.28 (m, 2H) 7.25-7.22 (m, 1H),
5.70-5.64 (m, 1H), 5.48 (q, J= 6.4 Hz, 1H), 4.94 (dd, J=6.4, 2.8 Hz, 2H),2.32 (d, J=4 .4
Hz, 1H).
The (R)-absolute stereochemistry was assigned by HPLC analysis [8]. er = 88:12;
tr (R) 47.2 min; (S) 54.9 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 99/1, 0.5 mL/min, 214 nm).
[a]p?! = +14.56 (c = 0.85, CH2Cl2).

(R)-1-(4-(Trifluoromethyl)phenyl)buta-2,3-dien-1-ol (2e)
OH

IO
F4C

Prepared as described in general procedure using aldehyde 1e (17.4 mg,

=

0.1 mmol) to give the title compound in 97% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (19 mg, 89%). All spectra data were identical to literature values [8].

'"H NMR (CDClI3): § 7.62 (d, J = 8.0 Hz, 2H), 7.52 (d, J = 8.4 Hz, 2H), 5.41 (q, J = 6.4 Hz,
1H), 5.37-5.32 (m, 1H), 4.97-4.95 (m, 2H), 2.24 (d, J = 3.6 Hz, 1H).

The (R)-absolute stereochemistry was assigned by HPLC analysis [8]. er = 86.5:13.5;

tr (R) 32.5 min; (S) 36.5 min, (Daicel Chiralpak® AD-H with an AD-H guard column,
hexanes/2-propanol = 98/2, 0.5 mL/min, 214 nm).

[a]p?! = -7.53 (¢ = 0.6, CH2Cl>).
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(R)-1-(4-Bromophenyl)buta-2,3-dien-1-ol (2f)
OH

o
Br

Prepared as described in general procedure using aldehyde 1f (18.5 mg,
0.1 mmol) to give the title compound in 99% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (21.3 mg, 95%). All spectra data were identical to literature values [6].
"H NMR (CDCI3): 67.49 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 2H), 5.39 (q, J = 6.4 Hz,
1H), 5.27-5.22 (m, 1H), 4.96-4.93 (m, 2H), 2.15 (d, J = 3.6 Hz, 1H).
The (R)-absolute stereochemistry was assigned by HPLC analysis [8]. er = 89.5:10.5;
tr (R) 79.5 min; (S) 88.9 min, (Daicel Chiralpak® AD-H with an AD-H guard column,
hexanes/2-propanol = 99/1, 0.5 mL/min, 214 nm).
[a]p?' = +6.16 (c = 0.64, CH2Cl2).

(R)-1-(p-Tolyl)buta-2,3-dien-1-ol (2g)
OH

o

Prepared as described in general procedure using aldehyde 1g (12.0 mg,

F

0.1 mmol) to give the title compound in 77% NMR yield. The crude mixture was purified
by flash chromatography on silica using 20% EtOAc in hexanes as eluent to afford a
viscous oil (11.4 mg, 71%). All spectra data were identical to literature values [6].

'"H NMR (CDCI3): § 7.30 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 5.43 (q, J = 6.4 Hz,
1H), 5.27-5.22 (m, 1H), 4.95-4.92 (m, 2H), 2.35 (s, 3H), 2.10 (d, J = 4 Hz, 1H).

The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 88:12;

tr (R) 21.4 min; (S) 24.2 min, (Daicel Chiralpak® AD-H with an AD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).

[a]p?° = -1.25 (¢ = 0.50, CH2Cl2).
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(R)-1-(4-Methoxyphenyl)buta-2,3-dien-1-ol (2h)
OH

o
MeO

Prepared as described in general procedure using aldehyde 1h (13.6 mg,

=

0.1 mmol) to give the title compound in 45% NMR yield. The crude mixture was purified
by flash chromatography on silica using 20% EtOAc in hexanes as eluent to afford a pale
yellow oil (7.3 mg, 41%). All spectra data were identical to literature values [6].

'"H NMR (CDCls): 6 7.33 (d, J = 8.8, 2H), 6.90 (d, J = 8.8, 2H), 5.44 (q, J = 6.4, 1H), 5.27-
5.21 (m, 1H), 4.95-4.92 (m, 2H), 3.81 (s, 3H), 2.06 (d, J = 4 Hz, 1H).

The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 91:9;

tr (R) 26.0 min; (S) 33.9 min, (Daicel Chiralpak® OD-H with an OD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).

[a]p?° = +20.44 (c = 0.32, CH2Cl).

(R)-1-(Furan-2-yl)buta-2,3-dien-1-ol (2i)
OH

O ~

Wi
Prepared as described in general procedure using aldehyde 1i (9.6 mg, 0.1 mmol)

to give the title compound in 34% NMR yield. The crude mixture was purified by flash
chromatography on silica using 20% EtOAc in hexanes as eluent to afford a viscous oil
(3 mg, 22%). All spectra data were identical to literature values [9].
'"H NMR (CDCI3) 6 7.41 (br s, 1H), 6.35-6.34 (m, 1H), 6.31 (d, J = 3.2 Hz, 2H), 5.54 (q,
J=6.4 Hz, 1H), 5.30-5.25 (m, 1H), 4.99-4.97 (m, 2H), 2.16 (d, J = 5.6 Hz, 1H).
The (R)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 67.5:32.5;
tr (S) 32.5 min; (R) 27.0 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).
[a]p?'= +17.3 (c = 0.10, CH2Cl2).
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(S,E)-1-Phenylhexa-1,4,5-trien-3-ol (2j)

OH
W

©/\/\/
Prepared as described in general procedure using aldehyde 1j (13.2 mag,

0.1 mmol) to give the title compound in 43% NMR yield. The crude mixture was purified

by flash chromatography on silica using 20% EtOAc in hexanes as eluent to afford a

viscous oil (7.5 mg, 44%). All spectra data were identical to literature values [6].

"H NMR (CDCl3) 6 7.40 (d, J = 7.2 Hz, 2H), 7.32 (t, J = 7.2 Hz, 2H), 7.26 (t, J = 5.2 Hz,

1H), 6.65 (d, J = 16.0 Hz, 1H), 6.28 (dd, J = 16.0, 6.4 Hz, 1H), 5.38 (q, J = 6.4 Hz, 1H),

4.94 (dd, J = 6.4, 2.4 Hz, 2H), 4.90-4.84 (m,1H), 1.89 (d, J = 4.4 Hz, 1H).

The (S)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 61:39;

tr (S) 13.0 min; (R) 14.5 min, (Daicel Chiralpak® AS-H with an AS-H guard column,

hexanes/2-propanol = 90/10, 0.5 mL/min, 214 nm).

[a]p?! = +13.29 (c = 0.23, CH2Cl).

(S)-1-Phenylhexa-4,5-dien-3-ol (2k)

>

@/\/\/

Prepared as described in general procedure using aldehyde 1k (13.4 mg,
0.1 mmol) to give the title compound in 38% NMR yield. The crude mixture was purified
by flash chromatography on silica using 15% EtOAc in hexanes as eluent to afford a
viscous oil (8.6 mg, 49%). All spectra data were identical to literature values [6].
'"H NMR (CDCl3) 6 7.27-7.17 (m, 5H), 5.28 (q, J = 6.4 Hz, 1H), 4.89 (dd, J = 6.4, 2.4 Hz,
2H), 4.25-4.16 (m,1H), 2.78-2.7 (m, 2H), 1.93-1.87 (m, 2H), 1.67 (d, J = 4.4 Hz, 1H).
The (S)-absolute stereochemistry was assigned by HPLC analysis [9]. er = 74:26;
tr (S) 23.4 min; (R) 34.8 min, (Daicel Chiralcel® OD-H with an OD-H guard column,
hexanes/2-propanol = 95/5, 0.5 mL/min, 214 nm).
[a]p?! = +5.97 (c = 0.33, CH2Cl2).
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3. Computations

All calculations were performed using the Gaussian 16 software package [10]. All
structures were optimized using the M06-2X [11] functional and 6-311G(d) [12] basis set
as implemented in Gaussian 16. Hessians were calculated with the same level of theory
as the optimizations. The final energies were further improved by performing single point
calculations with 6-311++g(d,p) [12,13] basis set on optimized structures. To simulate
experimentally used N,N-diisopropylethylamine solvent, diethylamine was used in self-
consistent reaction field-SMD implicit solvent model (SCRF-SMD) [14]. The dispersion
corrections were included by performing single point calculations using Grimme D3
function [15]. Zero-point vibrational (unscaled), thermal (at 298.15 K and 1 atm), solvent,
dispersion, and entropy corrections (at 298.15 K) were added to the final energies of the

optimized structures.

4. References

1. Still, W. C., Kahn, M., Mitra, A., J. Org. Chem. 1978, 43, 2923-2925.

2. lIseki, K., Kuroki, Y., Kobayashi, Y. Tetrahedron: Asymmetry, 1998, 9, 2889-2894.

3. Nakajima, M., Saito, M., Shiro, M., Hashimoto, S. J. Am. Chem. Soc. 1998, 120,
6419-6420.

4. Reep, C., Morgante, P., Peverati, R., Takenaka, N. Org. Lett. 2018, 20, 5757-5761.

5. Sun, S., Reep, C., Zhang, C., Captain, B., Peverati, R., Takenaka, N. Tefrahedron

Letters, 2021, 81, 153338.

Reddy, L. R., Chem Commun., 2012, 48, 9189-9191.

Schneider, U., Sugiura, M., Kobayashi, S. Tetrahedron, 2006, 62, 496-502.

Zhang, T., Zhu, C. Synlett., 2024, 35, 1170-1174.

Li, W., Lin, Z., Chen, L., Tian, X., Wang, Y., Huang, S.-H., Hong, R., Tetrahedron

Letters, 2016, 57, 603-606.

10. Frisch, M.J., et al., Gaussian 16 Rev. C.01. 2016: Wallingford, CT.

11.Zhao, Y. and D.G. Truhlar, The M06 suite of density functionals for main group

© © N o

thermochemistry, thermochemical kinetics, noncovalent interactions, excited

states, and transition elements: two new functionals and systematic testing of four

S10



MO6-class functionals and 12 other functionals. Theoretical chemistry accounts,
2008. 120: p. 215-241.

12.Krishnan, R., et al., Self-consistent molecular orbital methods. XX. A basis set for
correlated wave functions. The Journal of chemical physics, 1980. 72(1): p. 650-
654.

13.Clark, T., et al., Efficient diffuse function-augmented basis sets for anion
calculations. lll. The 3-21+ G basis set for first-row elements, Li-F. Journal of
Computational Chemistry, 1983. 4(3): p. 294-301.

14.Cances, E., B. Mennucci, and J. Tomasi, A new integral equation formalism for the
polarizable continuum model: Theoretical background and applications to isotropic
and anisotropic dielectrics. The Journal of chemical physics, 1997. 107(8): p. 3032-
3041.

15.Grimme, S., S. Ehrlich, and L. Goerigk, Effect of the damping function in dispersion
corrected density functional theory. Journal of computational chemistry, 2011.
32(7): p. 1456-1465.

S11



00°1T od ﬁl ﬁ
0 a9
ZH 0€°0 a1
0 ass
W Mam
ZHW €0T00€ET 007 AS
89L¢C¢ Is
sIojsweled Dursssoold - Zd
ZHW QTLFPZET 007 T04ds
de 0 T1d
o9sn 09°TT Td
HT TOAN
======== [J TANNVHD ========
T 0odr
PSS 000000007 T Ta
M 1 Lec HlL
o9sn 0G6°9 Hua
o9sn 00709 Ma
9G¢ o
P9s GFLE8G6e T E ov
ZH pT€9C1°0 SHYATIA
ZH 9F1°8L¢C8 HMS m_o_w
4 sa
: sn =
[SaRelate] INUATOS
9€G669 ar
oebz ooddInd
-dd oddvd uu g agdodd o NN NN SO g1 U1 ot
1oads NOMISNT . P e e e e
06°8T SWTL o O o O W W W W
— o OO RPN W N
Lceobeoe 23ed o N oL WHE RO
sisjsweled uorTaTrstnbovy - zd
T ONDOYd
0T ONdXH
PC0C—LCAEN HNYN

S12

sIsjaweIed ejeq uUSIIND

)

Ad3anag

<O

sueTTsoxoTyoTa3TAbaedoad $702-L.2-€0



00°T od

0 a9

ZH 0¢€°0 d7T

0 ass

WH Mam

ZHW 86000€T°00F AS
89L¢C¢E Is
sIonoweaed butsssooldd - zd
ZHA OTLPZET 00F T0ds
ap 05670 T7d
o9sn G/ 81 Td
HT TOAN
======== [J TUNNVHD ========
T 0ar

298 000000007 T Ta
3 0700¢ q4L
[9sn 0679 jefal
o9sn 007 09 Ma
Z18 o4

098 GfLEBGeTE ov
ZH FT€9CT"0 SHYATA
ZH 971 8LCS8 HMS

4 sa

9T SN
€120 INAATOS
9€49G9 arL

oebz 204ddTnd
TE/HT T4l ww § aHgaoMdd
3oads WNALSNT
€91 SWTT,
L0G0FC0C Te3eq
sIsjoweled uoTlTsTnboy — zd
T ONDOYMd

z ONdXH
v20Z-10AeRr HAYN

sisjsweled ejeq JUSIIAND

W,

<D

- N
- -
(3] ~
wdd 2 € v S 9 6
| | | | | | |
ez
=
NS
= 7
HO
(@) [ NN ..V..V..V..V..VLVCJCJCJCJCJ/_/_/_/_/_/_/_/_
(a») [@)] |l 666666ZZZLVLVZZ€€€€LVLV
o O - @) DWW >UOITOOOTOYOWR oYW OR
O ~J ~J ] O "IN WR WO NOO WO I U o

Ps3eTosT ZLT I-9N

S13



00°T od

0 a9

ZH 0€°0 a1

0 dass

Wl Mam

ZHW €6000€T° 007 as
89LC¢E Is
sIsjswedaed DbuTrsseo0Id - Zd
ZHA OTLVZET 00V 104S
de 0670 11d
P9sn GL 8T Td
HT TO0N
======== TJ THANNVHD ========
T 0ar

228 00000000°T 1d
¥ 0°00¢€ AL
Qo8N 0G°9 jalel
o9sn Q0F 09 Mma
45 o4

088 GPLEBGE € ov
ZH p1€921°0 SHMATA
ZH 9%1°8L¢C8 HMS

4 sa

9T SN
€T0ad INHATOS
9€669 ar

oebz 2049d1nd
TE€/HT I4l wu G audgodd
3oads WNYIISNT
Z1°91 QWL
8060720¢Z Teoneq
sIsjsweled UCTITSTNbOY — Zd
T ONDO¥d

€ ONdXH
v20Z-80AEK HNYN

sIojaweied ejed juaiangd

<)
AdAIAMNAA
<)

- N == F
o allale i
o1 NN Oo o
wdd 4 £ v G 9 L 8 6
| | | | | | | | |
qz
o~ 10
S
P
HO
| = NN IS N NS 1S S IS S € ~ 1
(@) . . . . . . . . . . . . . . . . . .
. N (o)} = = W WWWONDNWWR N N W W
o (@] (e») ~] W >0 U1y WORFR W oy W U
o I [ O W QO W OWWo WN O N W U1
o

PS3eTOsST FLT I-4N

S14



00°1T 2d

0 a9

ZH 0€°0 da7

0 dass

WA Mam

ZHWN Z26000€T°00F AS
89LCE Is
sIsjswered buUuTssesd01d - Zd
ZHA QTLYZEL 00F T0dS
g0 050 114
o9sn G/° gl 1d
HT TOAN
======== [J THANNVHD ========
T 0azr

P98 00000000°T Ta
M 0°00¢ q4L
o8sn 069 ad
o9sn Q009 Ma
L°C18 o4

POs QFLEB8G6TE ov
ZH pTE€9C1°0 SHYATA
ZH 9FT1°8LC8 HMS

4 sa

91 SN
€12ad INAATOS
9€G669 ar

oebz 20dd1nd
T€/HT Idl uwu g augoud
3oads NNALSNT

e vt SWTL
TTG0VC0C “e3eq
sisjsweled uoTatstnboy — zd
T ONDOYd

14 ONdXH
p20Z-TTAeR HARVN

sIsjsweled eleRg JUSIIND

)

<D

-t N == (A1
o Slole ola
S 0 W o - O
wdd ¢- z- L- 0 L 4 € v G 9 L 8 6
| | | | | | | | | | | | | |
I
o7
Cu
.\\\.\\\\:/“\\ =g
HO
o P RERPNNDNS DS DD OOTOor OO 01O d 0 00 -
(e») N O R WOWWWOWWOWOWOWOONNDNNNDDNDWWSDSEEDNDNDNDNDND S
o GQOINWOUOTOUO O -IIId 000NN ~-TOWONWOY~IJw W
o S OO O N0 OWORWOYYITNJWOOWNhNOWUOURFROREDNJdWWRE

Po3eTOST 78T I-€N

S15



00°T od

0 a9

ZH 0€°0 dT

0 dss

WA MM

ZHW 68000€T 007 AS
89L¢CE IS
sIsojowered buTlsseooold - zJd
ZHW OTL7CET 007 TOo4ds
de 0570 [Id
o9sn GLT8T 1d
HT TONN
======== [J THNNVHD ========
T 0dr

°9s 00000000°T Ta
3 0700€ jcas
o8snh 099 qa
o9sn Q0% 09 Ma
[ 24

0SS GpLEBGGTE ov
ZH FT1€9¢C1°0 SHUMATA
ZH 9v1°8LC8 HMS

< Sa

91 SN
€TD2ad LINHATOS
9€6G9 azt

oehz 50dd1nd
TE€/HT Idl ww g aHdodd
J0sds WNYISNI
8e"1¢ SWTT
0TG0vcocC Teneq
sIsjaweIed uoTyTSTNbOoy — Z4
T ONDOYd

L ONdXH
7Z0Z-0TAER HAYN

sisjsweled ejeq jusIan)d

W,

<)

o

wdd v 9 6
| | | | | |
pe
S
= \_Mfﬂfb
=77
HO 12
o [ N DN LVLVLVLVC.,C._C._C._CJ/_/_/_/_/_L/_/_/_LL/_/_/_LL/_/_
(] (&) w W 6666LVLVC._OJOJZZZZZZZEEECCEEEC._C._QC._
o o =N NDNWk OO I PBRROYODRDOON W O O OO
(@) (@) ar o OO UNO PR OITNNOAARFRPUONMNOR OO R J0 WS NO

PS3eTOST (08T I-4N

S16



00°T od

0 a9

ZH 0€°0 a7

0 ds¢s

WH Mmam

ZHW L8000E€T 00V AS
89L¢C¢€ IS
sIojowered burssedold - zZJd
ZHW OTLPZET 00T TO04g
dap 0670 114
o9sn GL 8T Td
HT TO0ON
======== [J THANNVHD ========
T 0azx

098 000000007 T Ta
X 0°00¢€ HL
098N 0679 q4a
Dosn Q0% 09 Ma
L VLS oY

P9% GpLEBGETE ov
ZH p1€9¢1°0 SHIATA
ZH 971°8L¢8 HMS

< sa

91 SN
€ToddD LNHATOS
9€G669 arl

ochz o0ddInd
T€/HT Idl wu g aHdodd
aoads WOMISNI

06" 1T SWTL
T1607¢0¢ Teneq
sI93swered uoT3TsSTnbOy — 24
T ONDOYd

T ONdXH
VZ0Z-TTACR HNYN

sasjsweled ejeq JUSIIND

o)

<D

wdd ! 4

|

00070
L6G T —

§%

676" ¥

cs6’ v

GG6 " ¥

LS6" ¥

G96° ¥

696° 7

L6 T

vLe ¥

8ve"a
66€°G
CRRANe
TE€EV"Q

-~ w y”

= /\ S

po3eTosT 18T I-dN

S17



00°T 2d

0 St9]

ZH 0€°0 a7

0 dss

WA Mam

ZHW SG8000€T"007% as
89LC¢€ IS
siojowered burssooold — Zd
ZHW 0TL?CET"00F TOods
de 0570 T1d
D98N G/ 8T Td
HT TON0N
\\\\\\\\ TF THNNVHD ========
T odar

P98 00000000°T Ta
M 0°00¢€ HL
Dosn 069 qda
098N0 00F 09 Ma
T°6%9 2d

PO8 GFLEBGETE ov
ZH pTE€9CT 0 SHIATA
ZH 9%1°8LC8 HMS

< sa

9T SN
[Sapelate] LINHATOS
9€669 arl

oebz o0dd1nd
TE/HT Idl ww ¢ aHdodd
aoads WOIISNI

LZ ST SWTL
0150¥%20¢C Te3eq
sI9jswelIed UOTATSTNbOY — Z4d
T ONDOYd

€ ONdXH
vz0z-0TAeR HNYN

sIojsweIed ejeg 3usIInd

<)
AdIAMNAEA
<)

wdd 4 v g 9 L 8 6
_____ levi v v v bv v v v v v v by v v o v v o b e v v e b v v v b v e b b v e b
ir4
o~
T
7YY
HO
(] = N DN J T e N L = IS G 2 B @ 2 IS B B2 BN G ) I N RS S S N N
(e} (@] [l el O W W WWYOWWOWONDNWWWERDNDNDN B D
(e} [e¢] = 1 WwwiksrseOoud GO 0 WERE o)~ W] WwWw
(e} (o6} ~J o O OO ORPR U RPNOODTWWNWOUION I
6LT I-9N

S18



I~y
=80t

wdd L Z € 14 S 9 8 6
| | | | | | | | | |
00" T Dd ﬁ %
0 a9
ZH 0€°0 47
0 dss
il Mam
ZHW G6000€T°00F AS
89L¢C¢E Is
sIojswered burssedold — zZJd
ZHW OTLVCET"00F 1048
de 0670 T1d
p9sn gL 8T Td
HT TO0N
======== [J TUNNVHD ========
T odL
©9S (000000007 T La
M 0°00¢€ dlL
ossn 0G°9 q4a
oSsn 00F 09 Md
L7LS o4
098 GFLE8G6TE oV
ZH PT€9CT°0 SHIAT A
ZH 9%1°8LC8 HMS
Z sa
9T SN bz
3R pelete) INHATOS AN
9€5G9 az o
0ebz 50dd1nd AR
T€/HT Idl wu g aHdodd HO
3oeds WOYISNI
9¢°¢CT SWTL
6050F¢0¢ Teneq
B A 7 S 7S
T ONDOY¥d
z oNaxH . ook SEREREEEDTIONT 2T
720604 HNYN o g O Ww O WOWWOWWOWWOWWONNDWRDRDND PP NDNDW
sasjsweled eleg jusIand (@] O O O PNNNWWe SO OR WU o6y oY O
o (S I o) AWOWWWOWUUNOJIWO o

<)
AdA3IAMNANEG
<)

pe3eTosT 9.1 I-dN

S19



00°T od

0 a9

ZH 0€°0 a7T

0 dass

WA Mam

ZHW G8000€T°00F AS
89.L¢C¢ Is
sIojswered LUTsso&00Id — Zd
ZHW OTLVPZET 00F 1048
dp 0670 TT1d
pesn GLgT Td
HT TO0N
======== TJ THNNVHD ========
T 0aL

P98 000000007 T Ta
34 0°00¢€ Hl
295N 0679 Ha
Pesn 00 "09 Ma
Pcotl 24

P9S8 GFLEBGETE ov
ZH FTE9ZT 0 SHIATA
ZH 9F1°8LC8 HMS

4 sa

9T SN

oA gelete} LNHATOS
9€G6G9 ar

0ebz oodd1nd
T€/HT 14l wu g aHdodd
3oads ANYISNT

9676 SWTL
6060FC0C To3eq
sasjyswueIed EOHHHMHS@U< - zJd
T ONDOdd

T ONdXH
yC0Z-604€R HNYN

sIojowered ejeq jusIand

<)
AdAIAMNAEG
<)

S20

- © N2 I
N [=2] [$ 1R (=][=] W N
W () E R J(=] o ~
wdd L A v S 9 L 8 6
| | | | | | | | | |
1\{«,\\1/‘ 14 Jﬁ TN
ye
o~ 3 A
\Q/u\o W
.““!f.\\F\
= :
HO
| = = NN W b 101Ul OOy 1~
. N O o O Q0 W W W W W WN DN Q0 WO NWWw
(e) (G20 o] [G20Ne)) PN WWS S WSWWL QO O oY N
je») w ~] NOOANONOW I O ~1 O Ww wwu
o

pe3eTosT ¢LT I-9N



00°T od

0 a9

ZH 0€°0 a7

0 dass

ict MaM

ZHW G8000€T"00F AS
89.L¢C¢E IS
sIojowered buTrssenold — Zd
ZHW OTLVZET 00V 1048
de 0670 T1d
o9sn GL"8T Td
HT TONN
======== TJ TUNNVHD ========
T 0ar

P9S8 00000000° T Ta
3% 0700¢ UL
o9sn 0§79 Ha
298N 00F 09 Md
Z'06cT o

P9S GpLEBGETE ov
ZH T€9¢T"0 SHMATL
ZH 9%71°8LC8 HMS

4 sa

91 SN
€T100D INAATOS
9€G669 aL

0ebz 20dd1nd
T€/HT Idl ww g aHdodd
3oads WNYLSNT
LOTPT SWTL
T1S0bc0C Toneq
sIsjsweled UOTATSTNLOY — Z4
T ONDOY¥d

4 ONdXH
vz0z-T1Aen HNVN

sisjsweded eleq JusIIND

<)
AdAIAMNAEG
<)

wdd L 4

I R oE NN
o . . P

. N g e
o [SaEN U1 oy
o W g PO
o

P=e3eTOST QLT I-€N

S21



00°T od

0 a9

ZH 0¢€°0 dT

0 dss

WH Mam

ZHW L8000E€T 00¥ AS
89L¢C¢ Is
sisjsweaed bursseooad - Zd
ZHW OTLVCET 00T [04dS
de 0570 T1d
oesn G/ 8T Td
HT 20N
======== T[J THNNVHD ========
T oar

PSS 00000000°T Ta
M 0°00¢ [ch e
o9sn 0679 qa
P9sn 00k 09 Ma
L"CZT8 od

POS QFLEBS6TE ov
ZH FT€9C1°0 SHAAT A
ZH 9%1°8LC8 HMS

Z sa

91 SN
£TDaD INFATOS
9€G669 ar

0ebz 50dd1nd
T€/HT Idl ww g audodd
3oads WAMLSNI
¢6°ST SWTL
60607202 To3eq
sIojsweled uUoIlTsTnboy - Z4
T ONDOMd

€ ONdXd
vZ0z-604AeR HINY N

sIsjaoweled ejeg JusIIND

Co<$)

<O

T
e

wdd I 4 v G 9 L 8 6
| | | | | | | | |
YTy B

lz
[ ﬁ/_
= .W\//m\\////:\‘ JMrf\\
HO

(e} |l el e DO T OO U OO O~ ]~ - -0~
o N U1 0 W DWW WWOWWWWERNNDNWIHITADNDND WWWW
(e} U o 0 O W Wk U100 OUTWONOOU YO N WO
(e} S Vo N @] QR O U ~Jdb OO0 OO W PBDNW-I

Pe3eTosT LLT I-dN

S22



00°T od

0 g9

ZH 0€°0 T

0 dss

INH Mam

ZHW ¢6000€T°00F AS
89L¢C¢ IS
sisjsweied Hursssoold - Zd
ZHW O01LPCEL"00F T04ds
de 0670 TTd
oesn G181 Td
HT TONN
======== T[J TUNNVYHD ========
T 0azr

298 00000000°T Ta
3 0700¢ Hr
o9sn 069 dada
ossn QQF Q09 Ma
L'PLS od

098 GpLEBGETE ov
ZH PTE9CT 0 SHIATLA
ZH 9F1°8LC8 HMS

4 sa

9T SN
€1odd LNHATOS
9€4G69 ar

0cbz D0dd1nd
TE/HT Tdl ww g aHdodd
30ads WAYLSNT
I6°0¢ |Sutl
80G60%c0¢ “eaeq
sIojowelIed uUOT3TSTnNbOV — Zd
T ONDOYd

i ONdX'H
yZ0Z-804Aen HNYN

o= - [=] = |= o1
¥ § § §E :
wdd L rA € v g 9 L 8 6

sIsjsweled ejeq JuUSIAND

)

<D

_LT,T,_L_L_LT,T,_LZZZZZZZLVLVLVLVLVLVC._CJCJC._C._L/_/_/_L/_/_/_/_L
O
.ZC._OJOJQuQu666L/_/_/_/_LL.LZSSOOOOZZZEC‘V.L.LZZZZZZZC‘V
OO0 I ~JOWORFRNORFRF WO 0WOJ0WOWOONJWOOJWOWORRFEOO WO
OO0 OWNNONDODOR R R PWWOR POOONOOANOONOR OO®E WM
o

p=3elosT GLT TI-9N

S23



~ RUN_1683.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

5

-101:

\

S

Index | Name Time | Quantity | Height Area| Area %
[Min] | [% Area] | [mAU] | [mAU.Min] _[%]
1__|UNKNOWN | 17.92 4968| 59.9 38.7 | 49.681
2 |UNKNOWN |24.08] 50.32| 55.1 39.2| 50.319
Total 100.00| 115.0 77.91100.000
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RUN_1684.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

130;}
120
110
100

L. N

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

-20
0
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] %
1 UNKNOWN | 18.63 87.57| 129.6 106.9| 87.570
2 | UNKNOWN | 2529 12431 20.2 152 12.430
Total 100.00| 149.8 122.11 100.000
\

Min

S§25



mAU

_ RUN_1672.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

50
45
40

35|

30

B { | S N
0 2 4 6 81012141618202224 2628 303234 36384042 44 46 48 50 52 54 56 58 60 62 64 66 68 70
Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1| UNKNOWN | 55.11 50.80| 50.5 68.9| 50.799
2 | UNKNOWN | 58.84 49.20| 47.8 66.7| 49.201
Total 100.00f 98.3 135.6 | 100.000
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'RUN_1674.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

mAU

-5 ,

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 7!
Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 55.71 89.85 572 74.9] 89.852
2 UNKNOWN | 59.51 10.15 7.2 8.5] 10.148
Total 100.00 64.4 83.3 | 100.000
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RUN_1689.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

1700 et -
160
150 i
140 1 ; |
130 A |
120 n i *
{ |
110 { i
100 m
90 { ’ | f
- m
70 ] |
60 b i ;
50 e
i ] |
| | |
3 | z
2 | \ é
1 /[ \ /\ I \\! /ﬁ,\
0 o] NS \,W\A__uww/\\w\hmJ‘,' A AT 1 st L 1\
-10 ;
0 1 2 3 456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Min

Index | Name Time | Quantity | Height Area | Area %

[Min] | [% Area] | [mAU] | [mAU.Min] [%]

1 UNKNOWN | 18.01 49.44| 152.3 _95.0| 49.437

2 UNKNOWN | 19.23 50.56 | 148. 97.21 50.563

Total 100.00 | 301.1 192.2 | 100.000

OH
Cl \©/'\/¢
s
(¥)-2¢
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mAU

D N

RUN_1690.DATA - Prostar 335 Absorbance Analog Channel 2 EL05079024

18
17
16 I
15
14
13
12
1

| [
\ |

|
: \

f i ’
< ; ! W«/\T/ oy W\\JW NMWW\, !!\MWMW MWW‘“‘!

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1
{x
|
||

9 |
|
||

{
‘I
|
{
1
‘\

Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 | UNKNOWN | 17.97 9240 18.1 8.4| 92402
2 |UNKNOWN | 19.24 7.60 1.8 07| 7598
Total 100.00f 199 9.11100.000

S29



mAU

RUN_1677.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

75|

’ i"s ;’f\i l
AR
|| |
. [ s
| |
.
| [
| ||
. b
[ [
I | \ [
il | | f |
\ ] |
’\\ J i; 4 | }
‘5i \\“‘m’h\'w\r-\\ ’1 { ;
-15 X }
-20 |
25 |
0 2 46 81012141618202224262830 323436384042 4446485052 545658606264 6668707274
Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 48.25 49.68 82.1 167.0| 49.681
2 UNKNOWN | 55.76 50.32 76.6 169.2| 50.319
Total 100.00] 158.7 336.2 | 100.000
Cl  OH
=
=
(¢)-2d
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mAU

170
160
150
140
130
120

110
100
90

RUN_1678.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

2 4 6 8 10121416 182022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74

20
0
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 47.17 87.56] 165.3 400.8 | 87.560
2 UNKNOWN | 54.93 12.44 27.3 56.9| 12.440
Total 100.00| 192.6 457.8 | 100.000
Cl

Min
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80
75
70
65
60
55
50
45
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€35
30
25

RUN_1703.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

QW SRR

v

J’\

|

|
\
|
i
|
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l

W\WW‘MWWWWM s MJ

|

N

2 4 6

8

10 12 14

16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

Min

Index | Name

Time
[Min]

Quantity
[% Area]

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

UNKNOWN

32.28

50.24

46.3

344

50.237

UNKNOWN

36.23

49.76

43.4

34.1

49.763

100.00

89.6

68.4

100.000
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RUN_1704.DATA - Prostar 335 Absorbance Analog Channel 2 EL05079024

203
! A
18 l
|
16 1
12
| i1
[
2" |
l |
E g
3 | i
| [
1 |1
. | |
| B
K || A
\ r A
; i M"WM MM MWW N b g e
2 | |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 32.49 86.54| 20.1 16.9| 86.540
2 UNKNOWN | 36.47 13.46 3.3 26| 13.460
Total 100.00] 234 19.6 { 100.000
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s ./
o
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mAU

RUN_1700.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

|
M i
-5 h'w'/‘\ | Kl

| L |
-10 e
45 L
-20
25 ;
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Min
Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 78.16 50.15 61.9 96.2| 50.155
2 UNKNOWN | 87.80 49.85 55.6 956 | 49.845
Total 100.00] 117.5 191.9 ] 100.000
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Z
W
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mAU

RUN_1701.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024

0 5 10 15 20 25 30

35 40 45 50 55

Index | Name Time | Quantity
[Min] | [% Area]

Height
[mAU]

Area
[mAU.Min]

Area %
[%]

=N

UNKNOWN | 79.45

89.49

88.9

157.9

89.492

2 | UNKNOWN | 88.88

10.51

114

18.5

10.508

Total

100.00

100.3

176.5

100.000
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|

60 65 70 75 80 85 90 95 100
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~ RUN_1707.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024
80 - o
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-5§ r—vww,PMfW"\lM\/ k:““/ \\"M! ! , L
-10 ) .
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%
1 UNKNOWN | 21.20 49.89 735 34.2| 49.888
2 | UNKNOWN | 24.03 50.11| 64.0 343| 50.112

Total 100.00 | 137.5 68.5 | 100.000
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Index | Name

Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]

1| UNKNOWN | 21.41 87.94] 151.5 87.8)| 87.937

2 | UNKNOWN | 24.21 12.06| 251 12.0| 12.063

100.00| 176.6 99.8 | 100.000
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Index | Name

Time
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[% Area]

Height
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1| UNKNOWN | 26.08

50.32

371

24.2

50.322

2 | UNKNOWN | 33.85

49.68

34.2

239

49.678

Total

100.00

71.2

48.2

100.000
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RUN_1697.DATA - Prostar 335 Absorbance Analog Channel 2 EL05079024
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 UNKNOWN | 26.00 91.09| 657 49.0] 91.093
2 |UNKNOWN | 33.88 8.91 7.8 4.8 8.907

Total 100.00| 734 53.7 | 100.000
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RUN_1692.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%
1 UNKNOWN | 21.92 47.55| 121.3 71.7| 47.546
2 UNKNOWN | 26.23 52.45| 1164 79.11 52.454
Total 100.00| 237.7 150.8 | 100.000
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RUN_1693.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 JUNKNOWN | 22.49 3247 2238 12.9| 32.468
2 | UNKNOWN | 27.00 67.53| 40.7 268| 67.532
Total 100.00| 634 39.6 | 100.000
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Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]

1

UNKNOWN | 12.93 50.86| 171.7 86.4| 50.861

UNKNOWN | 14.33 49.14| 170.9 83.5] 49.139

Total

100.00| 342.5 169.9 | 100.000
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1 JUNKNOWN | 13.03 60.65] 153.1 62.9| 60.653
2 | UNKNOWN | 14.45 39.35| 116.6 40.8| 39.347

Total 100.00 | 269.7 103.7 | 100.000
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Index | Name Time | Quantity | Height Area | Area %
[Min] | [% Area] | [mAU] | [mAU.Min] [%]
1__|UNKNOWN | 22.76 50.04| 543 33.4| 50.041
2 | UNKNOWN | 33.99 4996 | 437 33.3| 49.959

Total 100.00| 98.0 66.7 | 100.000
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N RUN_1687.DATA - Prostar 335 Absorbance Analog Channel 1 EL05079024
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