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1. General Information

Reactions with anhydrous solvents were carried out under N2 atmosphere in oven-dried
glassware. TLC plates were stained using potassium permanganate or ninhydrin
solutions. Flash column chromatography was performed with silica gel (200-300 mesh).
Petroleum ether (PE, b.p. 60-90 °C), ethyl acetate (EA) and methanol (MeOH) are used
for column purification. All the N-heterocyclic compounds were purified by silica gel
column chromatography with appropriate eluents with 0.1% NEts v/v.

Commercial grade reagents and solvents were used without further purification except
as indicated below. Anhydrous acetonitrile (MeCN), dichloromethane (DCM) and
tetrahydrofuran (THF) were dried and purified by passing through a neutral alumina
column under N2 (solvent purification system). Cu(OTf), was purchased from STREM
Chemicals Inc.

'H NMR, ¥C NMR and ®F NMR spectra were recorded on a Bruker Avance
spectrometers (400 MHz or 600 MHz for *H NMR, and 101 MHz or 151 MHz for 13C
NMR). *H NMR chemical shifts are expressed in parts per million (8) downfield from
tetramethylsilane (with the CDCl3 peak at 7.26 ppm used as a standard). *C NMR
chemical shifts are expressed in parts per million (8) downfield from tetramethylsilane
(with the central peak of CDCls at 77.16 ppm used as a standard). All 13C spectra were
measured with complete proton decoupling. NMR coupling constants (J) are reported
in Hertz (Hz), and splitting patterns are indicated as follows: br, broad; s, singlet; d,
doublet; dd, doublet of doublet; ddd, double of doublet of doublet; dt, doublet of triplet;
td, triplet of doublet; t, triplet; g, quartet; m, multiplet. High Resolution Mass
Spectrometric data was recorded on Bruker 1290 UPLC / microTOF-Q Il and Q
Exactive HF (Q Exactive™ HF/UltiMate™ 3000 RSLCnano). Low Resolution Mass
Spectrometric data were recorded on Shimadzu LCMS-8040 (ESI).
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2. Optimization of Reaction Conditions

For  optimization  studies, we selected seleno-SLAP 1 and 4-
(trifluoromethyl)benzaldehyde as a substrate. Condensation of seleno-SLAP 1 with the
above-mentioned aldehyde in the presence of 4 A molecular sieves produced the
corresponding imine (Table S1). The reaction was filtered and concentrated, and then
the crude mixture was used directly without any further purification for optimization of
the photo-mediated selenomorpholine formation reaction. 1H NMR measurements of
the crude reaction mixtures were used to calculate the yields from the optimization
studies. Initially, we tried the standard reaction conditions, i.e. using 1 mol% of
Ir[(ppy)2dtbbpy]PF6, in acetonitrile (0.1 M) at room temperature under blue light.9a
However, no product was formed, suggesting that the oxidation potential of the Ir(l11)
photoredox catalyst was not sufficient enough for seleno-SLAP 1 to form the
challenging selenomorpholine from a-silyl selenide. Rest of the conditions were
discussed in the article.

Table S1: Screening and optimization of reaction conditions with imine.

H
F (_;/©)L M93Si\/

3

Me.Si Lewis acids
VI~ J 4A MS J Ir[(ppy)2dtbbpy] (1 mol%) J
_— X >
N > N
HoN CHzClz, RT ﬁ MeCN(0.1 M) H
Imine formation FiC Blue Light, RT, 24h F5;C

Seleno-SLAP 1 1a Cyclization 3a
Entry®  Lewis acids Yield®
(%)
1 Without Lewis acids N.R.
2 2 Equiv of Fe(OTf)3 N.R.
3 2 Equiv of Lewis acids, such as Sc(OTf)s, In(OTf);, <10%
Er(OTf)s3, Yb(OTf)3 or Bi(OTf)3
4 2 Equiv of other Ni or Cu source, such as NiCl2-6H>0, NR
Ni(cod)2, Cu(acac)z2, Cu(OAc)2, Cu(NOz)2 , CuCl or
Cul
5 Cu(OTf)2 (2.0 equiv) 52
6 Cu(OTf)2 (1.0 equiv) 35
7 Cu(OTf)2 (1.5 equiv) 41
8 Cu(OTH):2 (1.0 equiv) + In(OTf)s (0.5 equiv) 65 (56)[
9 Cu(OTf)2 (1.0 equiv) + Gd(OTf)3 (0.5 equiv) <10
10 Cu(OTf)2 (1.0 equiv) + Er(OTf)s (0.5 equiv) 22
11 Cu(OTf)2 (1.0 equiv) + Yb(OTf)3 (0.5 equiv) 27
12 Cu(OTf)2 (1.0 equiv) + Bi(OTf)z (0.5 equiv) 45
130l Cu(OTf)2 (1.0 equiv) + In(OTf)3 (0.5 equiv) 57

[a] All reactions were performed on a 0.1 mmol scale; [b] Yield determined
by 'H NMR spectroscopy with benzyl methyl ether as an internal standard; [c]
Isolated yield; [d] Reaction performed for 36 h. N.R. = no reaction.
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Table S2: Optimization of reaction conditions for 1,4-selenazepanes.

o

H
Q)L Me;Si_ L
Me.Si ewis acids
3PN 4A MS ) Irf(ppy)2dtbbpy] (1 mol%)
N CH20I2 RT QN MeCN(0.1 M)
2 Imine formation Blue Light, RT, 48h

Seleno-SLAP 4 Cyclization
Entry®®d  Lewis acids Yield[b] (%)
1 2 Equiv of Lewis acids, such as Ce(OTf);, N.R.
La(OTf)3, Nd(OTf)3, InCls
2 2 Equiv of non-metallic Lewis acids, such as N.R.

BFs;-MeCN, BBr3, TMSOTf

3 Cu(OTf)2 (1.0 equiv) + Ce(OTf)3 (1.0 equiv) N.R.
4 Cu(OTf)2 (1.0 equiv) + La(OTf)3 (1.0 equiv) N.R.
5 Cu(OTf)2 (1.0 equiv) + Nd(OTf)3 (1.0 equiv) N.R.
6 Cu(OTf)2 (1.0 equiv) + InCl3 (1.0 equiv) N.R.
7 Cu(OTf)2 (1.0 equiv) + In(OTf)3 (0.5 equiv) 32%
8 Cu(OTf)2 (1.0 equiv) + In(OTf)3 (1.0 equiv) 35%
9 Cu(OTf)2 (1.0 equiv) + In(OTf)3 (2.0 equiv) 48%
10 Cu(OTf)2 (1.0 equiv) + In(OTf)3 (2.5 equiv) 40%

[a] All reactions were performed on a 0.1 mmol scale; [b] Yield determined
by *H NMR spectroscopy with 1,3,5-Trimethoxybenzene as an internal
standard; NR = no reaction.
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3. Synthesis of Seleno-SLAP reagents

Synthesis of Seleno-SLAP 1

BOC\N/\/CI Nazsez, THF/Hzo - BOC\N/\/Se‘]‘
H 92% H 2
9 10
1.12.5% TFA, DCM
2. NaBH, , TMSCH,CI, K,CO;, EtOH TMS_Se,
90%, over 2 steps H,N

Seleno-SLAP 1

Di-tert-butyl (diselanediylbis(ethane-2,1-diyl))dicarbamate (10).
H/\/S" To an ice-cooled solution of Na,Se,* (1 N, 18 mL, 18 mmol, 0.6 equiv)

was added tert-butyl (2-chloroethyl)carbamate 9 (5.39 g, 30 mmol,
1.0 equiv) in THF (40 mL) dropwise. Then the reaction was stirred at room temperature
overnight. The reaction was removed to a separating funnel and extracted with EA. The
organic layer was then dried over Na>SOa. The solvent was evaporated in vacuo and
purification of the crude compound by column chromatography (PE/EA, 4:1) to yield
10 as yellow solid (6.16 g, 92%). *H NMR (400 MHz, CDCls) & 5.07 (br s, 2H), 3.47
(9, J=6.1Hz, 4H), 2.99 (t, J = 6.6 Hz, 4H), 1.44 (s, 18H). *C NMR (101 MHz, CDCls)
5 155.9,79.7,41.1, 29.6, 28.5. Spectral data matches with the literature data.?

Boc.

2-(((Trimethylsilyl)methyl)selanyl)ethan-1-amine (Seleno-SLAP 1). To
an ice-cooled solution of diselenide 10 (9.00 g, 20 mmol, 1.0 equiv) in

HN" DCM (72 mL) was slowly added a mixture of DCM/TFA (3:1, v/v, 72 mL)
and then the mixture was stirred for 4 h at room temperature. After the reaction, the
solvent was evaporated under vacuum and most TFA was removed. Then deprotected
diselenide was dissolved in EtOH (100 mL) and triethylamine was used to neutralize
the remaining TFA. The yellow solution was degassed for 15 min and then cooled to
0 °C. NaBHa (1.68 g, 44 mmol, 2.2 equiv) was added slowly under N2 and the mixture
was stirred at 0 °C for 20 min. (Chloromethyl)trimethylsilane (5.4 g, 44 mmol, 2.2
equiv) and K>CO3 (2.76 g, 20 mmol, 1.0 equiv) were added and the reaction was heated
to 50 °C for 4 h. Then the reaction was filtered and concentrated in vacuo. The resulting
mixture was purified by column chromatography (PE/EA, 1:1) to give Seleno-SLAP 1
as white solid (7.57 g, 90%). *H NMR (400 MHz, CDCl3) & 7.75 (s, 2H), 3.17 (t, J =
7.3 Hz, 2H), 2.75 (t, J = 7.2 Hz, 2H), 1.73 (s, 2H), 0.09 (s, 9H). *C NMR (101 MHz,
CDCls) 6 39.3, 22.7, 9.0, -1.3. ESI-HRMS calcd for CeH1sNSeSi [M + H] 212.0368,
found 212.0374.

TMS__ Se
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Synthesis of Seleno-SLAP 2

N mcremoon Y N
NaZSez, THF/Hzo o)
e >

0 2. LiBr, Acetone 0
r o

FmocHN OH FmocHN Br FmocHN Se
1" 12 13

2

1.20% DEA, MeCN

TMS__Se
2. NaBH, , TMSCH,CI, K,CO,, EtOH J\,o
o HZN \K

Seleno-SLAP 2

A( (9H-fluoren-9-yl)methyl  (S)-(1-bromo-3-(tert-butoxy)propan-2-

yl)carbamate (12). To a solution of alcohol (prepared as reported
methods)® (3.69 g, 10 mmol, 1.0 equiv) in DCM (30 mL) was added
methanesulfonyl chloride (0.85 mL, 11 mmol, 1.1 equiv) dropwise at
0 °C in an ice bath and then triethylamine (1.66 mL, 12 mmol, 1.2 equiv) was added.
The resulting solution was stirred for 2 h, lithium bromide (8.7 g, 100 mmol, 10.0 equiv)
and acetone (15 mL) were added to the solution at 0 °C and then left to stir at room
temperature overnight. The solvents were removed and the residue was dissolved in EA
and poured into a separation funnel. The organic layer was washed with H,O, saturated
NaHCOs and brine. The organic layer was then dried over Na>SO4. The solvent was
evaporated in vacuo and directly used for next step.

(o}

FmocHN Br

A( Bis((9H-fluoren-9-yl)methyl) ((2S,2'S)-diselanediylbis(3-(tert-

o butoxy)propane-1,2-diyl))dicarbamate (13). To an ice-cooled

solution of Na2Se; (1 N, 10 mL) was added bromide in THF (30 mL)

2 dropwise. Then the reaction was stirred at room temperature

overnight. The reaction was removed to a separating funnel and extracted with DCM.

The organic layer was then dried over Na,SO4. The solvent was evaporated in vacuo

and flush through a pad of silica. The solvent was then concentrated and directly used

for next step. ESI-HRMS calcd for Cs4Hs2N20sSe;Na [M + Na] 887.2048, found
887.2083.

FmocHN Se

Se (R)-1-(tert-Butoxy)-3-(((trimethylsilyl)methyl)selanyl)propan-
J\/ 2-amine (Seleno-SLAP 2). To an ice-cooled solution of diselenide

in MeCN (20 mL) was added diethylamine (5 mL) and then the

mixture was stirred for 3 h at room temperature. After the reaction
was completed, the solvent was evaporated under vacuum. Then deprotected diselenide
was dissolved in EtOH (50 mL), the yellow solution was degassed for 15 min and then
cooled to 0 °C. NaBH4 (0.42 g, 11 mmol, 2.2 equiv) was added slowly under N> and the
mixture was stirred at 0 °C for 20 min. (Chloromethyl)trimethylsilane (1.35 g, 11 mmol,
2.2 equiv) and K>COs (1.38 g, 10 mmol, 1.0 equiv) were added and the reaction was
heated to 50 °C for 4 h. Then the reaction was filtered and concentrated in vacuo. The

™S

H,N
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resulting mixture was purified by column chromatography (PE/EA, 4:1 to 2:1) to give
Seleno-SLAP 2 as colorless oil (1.92 g, 65%, calculated from alcohol). *H NMR (400
MHz, CDCIs) & 3.30 (dd, J = 8.6, 4.4 Hz, 1H), 3.16 (dd, J = 8.5, 6.7 Hz, 1H), 3.01 —
2.92 (m, 1H), 2.65 (dd, J = 12.3, 4.7 Hz, 1H), 2.42 (dd, J = 12.3, 8.1 Hz, 1H), 1.66 (q, J
=12.2 Hz, 4H), 1.11 (s, 9H), 0.02 (s, 9H). 3*C NMR (101 MHz, CDCls) § 72.8, 66.1,
50.9, 32.6, 27.6, 9.3, -1.3. ESI-HRMS calcd for C11H2sNOSeSi [M + H] 298.1100,
found 298.1107.

Synthesis of Seleno-SLAP 3

Se 1.12.5% TFA, DCM IMS. _Se
2. NaBH, , TMSCH,CI, K,CO3, EtOH ~
Boc. (0] r (0]
H ~ 82%, over 2 steps HoN >
(o] 2 (0]
14 Seleno-SLAP 3

. Methyl (R)-2-amino-3-(((trimethylsilyl)methyl)selanyl)propano
ate (Seleno-SLAP 3). To an ice-cooled solution of diselenide 142
Jﬁ(o\ (2.82 g, 5 mmol, 1.0 equiv) in DCM (12 mL) was slowly added a
© mixture of DCM/TFA (3:1, v/v, 12 mL) and then the mixture was
stirred for 4 h at room temperature. After the reaction, the solvent was evaporated under
vacuum and most TFA was removed. Then deprotected diselenide was dissolved in
EtOH (25 mL) and triethylamine was used to neutralize the remaining TFA. The yellow
solution was degassed for 15 min and then cooled to 0 °C. NaBHa4 (0.42 g, 11 mmol, 2.2
equiv) was added slowly under N2 and the mixture was stirred at 0 °C for 20 min.
(Chloromethyl)trimethylsilane (1.35 g, 11 mmol, 2.2 equiv) and K.CO3 (0.69 g, 5 mmol,
1.0 equiv) were added and the reaction was heated to 50 °C for 4 h. Then the reaction
was filtered and concentrated in vacuo. The resulting mixture was purified by column
chromatography (PE/EA, 5:1 to 2:1) to give Seleno-SLAP 3 as yellow oil (2.2 g, 82%).
'H NMR (600 MHz, CDCls) § 3.70 (s, 3H), 3.66 (dd, J = 7.5, 4.8 Hz, 1H), 2.89 (dd, J =
12.5,4.8 Hz, 1H), 2.79 (dd, J = 12.5, 7.5 Hz, 1H), 1.80 — 1.70 (m, 4H), 0.06 (s, 9H). 13C
NMR (151 MHz, CDCl3) 6 174.7, 54.4, 52.2, 32.1, 9.8, -1.3. ESI-HRMS calcd for
CsH20NO2SeSi [M + H] 270.0423, found 270.0431.

™S

H,N

Synthesis of Seleno-SLAP 4

B o NaZSez, THF/HzO
oc u/\/\CI > BOC‘N/\/\Se
2

93% H
15 16

1.12.5% TFA, DCM e
2. NaBH, , TMSCH,CI, K,CO,, EtOH ™S
>
H,N

85%, over 2 steps

Seleno-SLAP 2

71230



5 Di-tert-butyl (diselanediylbis(propane-3,1-diyl))dicarbamate
oc‘u/\/\Se (16). To an ice-cooled solution of NaxSe> (1 N, 18 mL, 18 mmol,
2 06 equiv) was added tert-butyl (3-chloropropyl)carbamate 15
(5.81 g, 30 mmol, 1.0 equiv) in THF (40 mL) dropwise. Then the reaction was stirred
at room temperature overnight. The reaction was removed to a separating funnel and
extracted with EA. The organic layer was then dried over Na>xSO4. The solvent was
evaporated in vacuo and purification of the crude compound by column
chromatography (PE/EA, 4:1) to yield 16 as yellow solid (6.64 g, 93%). *H NMR (400
MHz, CDCls) 6 4.73 (s, 2H), 3.20 (q, J = 6.6 Hz, 4H), 2.90 (t, J = 7.3 Hz, 4H), 1.91 (p,
J=7.0 Hz, 4H), 1.42 (s, 18H). *3C NMR (101 MHz, CDCl3) & 156.1, 79.3, 40.2, 31.5,
28.5, 26.8. ESI-HRMS calcd for CisH3z2N2NaOsSe2 [M + Na] 499.0588, found
499.0596.

3-(((Trimethylsilyl)methyl)selanyl)propan-1-amine (Seleno-SLAP 4).
To an ice-cooled solution of diselenide 16 (4.76 g, 10 mmol, 1.0 equiv) in

HoN DCM (36 mL) was slowly added a mixture of DCM/TFA (3:1, v/v, 36 mL)
and then the mixture was stirred for 4 h at room temperature. After the reaction, the
solvent was evaporated under vacuum and most TFA was removed. Then deprotected
diselenide was dissolved in EtOH (50 mL) and triethylamine was used to neutralize the
remaining TFA. The yellow solution was degassed for 15 min and then cooled to 0 °C.
NaBH; (0.84 g, 22 mmol, 2.2 equiv) was added slowly under N, and the mixture was
stirred at 0 °C for 20 min. (Chloromethyl)trimethylsilane (2.70 g, 22 mmol, 2.2 equiv)
and K>COz3 (1.38 g, 10 mmol, 1.0 equiv) were added and the reaction was heated to
50 °C for 4 h. Then the reaction was filtered and concentrated in vacuo. The resulting
mixture was purified by column chromatography (PE/EA, 1:1) to give Seleno-SLAP 4
as brown solid (3.81 g, 85%). 'H NMR (400 MHz, CDCls) & 6.18 (s, 2H), 3.04 — 2.98
(m, 2H), 2.58 (t, J = 7.1 Hz, 2H), 1.99 (p, J = 7.1 Hz, 2H), 1.71 (s, 2H), 0.08 (s, 9H).
13C NMR (101 MHz, CDCls) § 40.2, 28.2, 22.6, 8.9, -1.2. ESI-HRMS calcd for
C7H20NSeSi [M + H] 226.0525, found 226.0533.

™S Se

Synthesis of Seleno-SLAP 5

o 1.12.5% TFA, DCM o~
T™™S” > sé
Se/\‘)L _ 2. NaBH, , TMSCH,CI, K,CO3, EtOH o
(0] L ~
NHBoc 68%, over 2 steps HoN
2

17 Seleno-SLAP 5

Methy! (S)-2-amino-4-(((trimethylsilyl)methyl)selanyl)butane
o ate (Seleno-SLAP 5). To an ice-cooled solution of diselenide 172
HoN I > (2.96 g, 5 mmol, 1.0 equiv) in DCM (12 mL) was slowly added a
mixture of DCM/TFA (3:1, v/v, 12 mL) and then the mixture was
stirred for 4 h at room temperature. After the reaction, the solvent was evaporated under
vacuum and most TFA was removed. Then deprotected diselenide was dissolved in
EtOH (25 mL) and triethylamine was used to neutralize the remaining TFA. The yellow

TMS Se
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solution was degassed for 15 min and then cooled to 0 °C. NaBH4 (0.42 g, 11 mmol, 2.2
equiv) was added slowly under N2 and the mixture was stirred at 0 °C for 20 min.
(Chloromethyl)trimethylsilane (1.35 g, 11 mmol, 2.2 equiv) and K-CO3 (0.69 g, 5 mmol,
1.0 equiv) were added and the reaction was heated to 50 °C for 4 h. Then the reaction
was filtered and concentrated in vacuo. The resulting mixture was purified by column
chromatography (PE/EA, 5:1to 2:1) to give Seleno-SLAP 5 as yellow oil (1.92 g, 68%).
'H NMR (400 MHz, CDCls3) & 3.70 (s, 3H), 3.56 (dd, J = 8.1, 5.0 Hz, 1H), 2.69 — 2.56
(m, 2H), 2.12 - 2.01 (m, 1H), 1.90 — 1.80 (m, 1H), 1.70 (d, J = 1.1 Hz, 2H), 1.54 (s, 2H),
0.07 (s, 9H). 3C NMR (101 MHz, CDCl3) § 176.3, 54.4,52.2,35.1,22.6, 8.8, -1.2. ESI-
HRMS calcd for CoH22NO2SeSi [M + H] 284.0580, found 284.0587.

4. Synthesis of aldehydes

Synthesis of 20
o o
H o+ //\Br K2C03, MeCN H
z 85%
HO ///\ o
18 19 20

cno 4-(Prop-2-yn-1-yloxy)benzaldehyde (20). To a solution of 4-

O hydroxybenzaldehyde (0.25 g, 2 mmol, 1.0 equiv) and anhydrous

z o K2COs (0.28 g, 2 mmol, 1.0 equiv) in 10 mL acetone was added

propargyl bromide (0.36 g, 3 mmol, 1.5 equiv). The resulting mixture was heated under

reflux for 6 h, then the remaining solution was filtered and washed with acetone. After

concentration, the residue was purified by column chromatography (PE/EA, 10:1) to

give 20 as a white solid (0.27 g, 85%). *H NMR (400 MHz, CDCls) § 9.91 (s, 1H), 7.90

—7.83 (m, 2H), 7.12 — 7.06 (m, 2H), 4.78 (d, J = 2.4 Hz, 2H), 2.57 (t, J = 2.4 Hz, 1H).

13C NMR (101 MHz, CDCls) § 190.9, 162.5, 132.0, 130.7, 115.3, 77.7, 76.5, 56.1.
Spectral data matches with the literature data.*

Synthesis of 22
X" SOsFi(9) TEA, DCM N\ OSO:F
_I |
R— _ > R_I©/
21 2

Aryl Fluorosulfonates are synthesized followed the reported method.

General procedure: In a 25 mL flask equipped with a stirring bar, phenol 21 (2 mmol,
1.0 equiv) and triethylamine were dissolved in 10 mL DCM. SO2F, was introduced by
bubbling through the solution. The reaction was stirred for 4-12 h at room temperature
before concentrating under vacuum. The residue was purified by column
chromatography to give pure products.
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cno 4-Formylphenyl sulfurofluoridate (22a). Colorless yellow oil,

O 0.39 g, 95%. *H NMR (600 MHz, CDCls) 5 10.05 (s, 1H), 8.05 —

FO,S0 8.00 (m, 2H), 7.55 — 7.50 (m, 2H). *C NMR (151 MHz, CDCls) &
190.2, 153.6, 136.2, 132.0, 121.9. *F NMR (376 MHz, CDCls) § 39.1.

3-Formylphenyl sulfurofluoridate (22b). Light yellow oil, 0.37 g, 90%.

'H NMR (400 MHz, CDCl3) § 10.04 (s, 1H), 7.95 (dt, J = 7.5, 1.3 Hz, 1H),

7.86 (dt, J = 2.4, 1.1 Hz, 1H), 7.70 (t, J = 7.9 Hz, 1H), 7.61 (ddt, J = 8.2,

080F 22 1.0 Hz, 1H). 3C NMR (101 MHz, CDCls) 5 189.9, 150.6, 138.6, 131.5,
130.2, 126.8, 121.3. *%F NMR (376 MHz, CDCls) § 38.5.

cHo 4-Formyl-2-methoxyphenyl sulfurofluoridate (22c). White solid,
0.38 g, 82%.'H NMR (400 MHz, CDCls) 8 9.99 (s, 1H), 7.58 (d, J
F0230/©/ = 1.5 Hz, 1H), 7.55 — 7.49 (m, 2H), 4.00 (s, 3H). *C NMR (101
O MHz, CDCls) 5 190.4, 152.2, 142.9, 137.2, 124.1, 123.3, 112.2, 56.7.
F NMR (376 MHz, CDCls) & 41.0. Spectral data matches with the literature data.’

Synthesis of 24
0.__oO 0__o
HO Ac,0, TEA, DMF AcO
) ’, /o > " 4, /o
HO™ Y “OH 65 % Aco™ Y “oAc
OH OAc
23 24

o o (2R,3R,4R,5R,6S)-2-(acetoxymethyl)-6-(4-formylphen
Aco’\(j \©\/ oxy)tetrahydro-2H-pyran-3,4,5-triyl triacetate (24). To a
AcO™ Y "0Ac Z° solution of helicid 23 (1.0 g, 3.5 mmol, 1.0 equiv) in dry
OAc DMF (8 mL) were added acetic anhydride (1.79 g, 17.5
mmol, 5.0 equiv) and triethylamine (1.48 g, 14.7 mmol, 4.2 equiv) under stirring at
0 °C. The resulting mixture was stirred for 2 h at 0 °C, then for 12 h at room temperature.
The reaction mixture was diluted with water and extracted with EA. The combined
organic phase was washed with brine, dried over Na2SO4 and the solvent was removed
under reduced pressure to give light yellow solid. The crude product was recrystallized
in ethanol to yield 24 as white solid (1.03 g, 65%). *H NMR (400 MHz, CDCl3) § 9.92
(s, 1H), 7.89 — 7.81 (m, 2H), 7.16 — 7.09 (m, 2H), 5.75 (t, J = 3.0 Hz, 1H), 5.47 (d, J =
8.1 Hz, 1H), 5.19 (dd, J = 8.1, 3.1 Hz, 1H), 5.05 (dd, J = 9.8, 2.8 Hz, 1H), 4.33 — 4.19
(m, 3H), 2.17 (s, 3H), 2.07 (s, 3H), 2.04 (s, 3H), 2.03 (s, 3H). *C NMR (101 MHz,
CDCI3) 6 191.2,170.8, 170.6, 170.5, 169.8, 161.7, 132.3, 117.2, 99.0, 71.8, 71.1, 68.8,
67.2,61.8, 21.2, 21.1, 21.0. Spectral data matches with the literature data.®
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Synthesis of 27
OAc OAc

AcO:('j:Ojc HBI(33% in ACOH), DCM__ Aco,, _ 0Ac
OA 75% o OA
Aco” N0 ¢ B N0 ¢
25 26
OAc
Vanillin, TBAB, 0.5 N K,CO3, DCM OHC Ac0,, A wOAC
. > OAc
62% 0”0
OMe

27

OAc (2R,3R,4S,5R,6R)-2-(acetoxymethyl)-6-bromotetrahydro-2H-
Aco, X _.o0ac  pyran-3,4,5-triyl triacetate(26). To the solution of B-D-Glucose
ﬁj\/mc pentaacetate (3.90 g, 10 mmol, 1.0 equiv) in anhydrous DCM (30 mL)
© was added HBr (33% wi/w in acetic acid, 20 mL) dropwise under N>
at 0 °C. The reaction was warmed to room temperature and stirred overnight. The
reaction mixture was neutralized by saturated NaHCOs3 solution and product was
extracted with EA, dried over Na,SOs, filtered and concentrated. The residue was
purified by column chromatography (PE/EA 3:1) to give pure product 26 (3.08 g, 75%)
as white solid. *H NMR (400 MHz, CDCls) § 6.60 (d, J = 4.2 Hz, 1H), 5.56 (t, J = 9.9
Hz, 1H), 5.16 (t, J = 9.9 Hz, 1H), 4.84 (dd, J = 10.0, 4.2 Hz, 1H), 4.34 — 4.29 (m, 2H),
4.14—4.10 (m, 1H), 2.10 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H), 2.03 (s, 3H). *C NMR (101
MHz, CDCl3) 8 170.7, 170.0, 169.9, 169.6, 86.7, 72.3, 70.7, 70.3, 67.3, 61.1, 20.8, 20.8,
20.8, 20.7. Spectral data matches with the literature data.’

Br

OAc (2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(4-formyl-2-meth
OHC AcO,, A wOAc  oxyphenoxy)tetrahydro-2H-pyran-3,4,5-triyl triacetate
0o oAc (27). Vanillin (0.46 g, 3 mmol, 1.0 equiv), bromide 26 (1.85
OMe g, 4.5 mmol, 1.5 equiv) and tetrabutylammonium bromide
(0.48 g, 1.5 mmol, 0.5 equiv) were dissolved in dichloromethane (10 mL). Potassium
carbonate solution (0.5 N, 10 mL) was added and the mixture was stirred vigorously for
3h at 45 °C. Ethyl acetate (30 mL) was added, and the organic phase was washed
subsequently three times with water, brine, dried over Na>SQg, filtered and concentrated.
The residue was purified twice by crystallization from ethanol to yield 27 as a white
solid (0.90 g, 62%). *H NMR (400 MHz, CDCls) § 9.89 (s, 1H), 7.45 — 7.39 (m, 2H),
7.21(d, J=7.9 Hz, 1H), 5.33 - 5.29 (m, 2H), 5.20 — 5.14 (m, 1H), 5.12 - 5.09 (m, 1H),
4.27 (dd, J =12.3, 5.2 Hz, 1H), 4.18 (dd, J = 12.3, 2.6 Hz, 1H), 3.89 (s, 3H), 3.85 (ddd,
J=10.0,5.1, 2.6 Hz, 1H), 2.07 (s, 3H), 2.07 (s, 3H), 2.04 (s, 3H), 2.04 (s, 3H). 1*C NMR
(101 MHz,CDCI3) 6 191.0,170.6,170.4, 169.5,169.4, 151.2,151.1, 133.0, 125.5, 118.3,
110.9, 99.9, 72.5, 72.4, 71.2, 68.4, 62.0, 56.3, 20.8, 20.8, 20.7, 20.7. Spectral data
matches with the literature data.®
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Synthesis of 30

fo) PdCl,(dppf), NaOAc,

Toluene/EtOH/H,0
+ H
68%
Br

4-((8R,9S,13S,14S)-13-methyl-17-0x0-7,8,9,11,12,13,14,
15,16,17-decahydro-6H-cyclopenta[a]phenanthren-3-yl)
benzaldehyde (30). To a 35 mL of sealed tube were added
estrone boronic ester® (1.14 g, 3 mmol, 1.0 equiv), 4-
bromobenzaldehyde (0.56 g, 3 mmol, 1.0 equiv), NaOAc

i (0.74 g, 9 mmol, 3.0 equiv), and Pd(dppf)Cl. (88 mg, 0.12

mmol, 0.04 equiv) under N  followed by

toluene:EtOH:H20 (15 mL) with stirring. The sealed tube was screw capped and heated
to 100 °C (oil bath). After stirring for 8 h, the reaction mixture was cooled to room
temperature, filtered through a pad of celite and concentrated. The residue was purified
by column chromatography to give 30 as yellow solid (0.73 g, 68%). *H NMR (400
MHz, CDCl3) 6 10.04 (s, 1H), 7.94 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.2 Hz, 2H), 7.47 —
7.37 (m, 3H), 3.05 —2.98 (m, 2H), 2.58 — 2.45 (m, 2H), 2.37 (td, J = 10.9, 3.8 Hz, 1H),
2.23-1.97 (m, 4H), 1.72 — 1.63 (m, 2H), 1.61 — 1.47 (m, 4H), 0.93 (s, 3H). **C NMR
(101 MHz, CDCls) 6 220.8, 192.0, 147.2, 140.5, 137.4,137.3, 135.2, 130.4, 128.1, 127.6,
126.3, 124.9,50.7, 48.1, 44.6, 38.3, 36.0, 31.7, 29.7, 26.6, 25.9, 21.7, 14.0. ESI-HRMS
calcd for CosHosNaO> [M + Na] 381.1825, found 381.1829.

A

Synthesis of 34
N
OH i Br DCC, DMAP, THF - l
R + HO | A : : > o g,
(0) Z 95% R o
N 0
31 32 33

N
nBuLi ~
BuLl,;Z:)I\:F, THF - oj(&J\CHO
34 R= ‘s{
(R)-2,5,7,8-tetramethyl-2-

N
O\HL\J\Br (4R ,8R)-4,8,12-
o 0 trimethyltridecyl)chroman-6-yl
5-bromonicotinate (33). To a

solution of vitamin E 31 (2.15 g, 5 mmol, 1.0 equiv) in dry THF (25 mL) were added 5-

12 /230



bromo-nicotinic acid (1.11 g, 5.5 mmol, 1.1 equiv), DCC (1.24 g, 6.0 mmol, 1.2 equiv)
and DMAP (0.06 g, 0.5 mmol, 0.1 equiv). The resulting mixture was filtered and washed
with THF. The solvent was removed under reduced pressure and the residue was
purified by column chromatography to give 33 as yellow oil (2.92 g, 95%). *H NMR
(400 MHz, CDCl3) 6 9.35 (d, J = 1.8 Hz, 1H), 8.93 (d, J = 2.3 Hz, 1H), 8.62 (t, J = 2.1
Hz, 1H), 2.63 (t, J = 6.8 Hz, 2H), 2.13 (s, 3H), 2.06 (s, 3H), 2.01 (s, 3H), 1.83 (dg, J =
14.4,6.9 Hz, 2H), 1.59 — 1.10 (m, 24H), 0.87 (t, J = 6.6 Hz, 12H). *C NMR (101 MHz,
CDCl3) 6 162.8, 155.1, 150.0, 149.4, 140.3, 140.1, 127.1, 126.7, 125.0, 123.5, 121.0,
117.8, 75.4, 37.7 — 37.4 (m), 33.0 — 32.8 (m), 28.1, 25.0, 25.0, 24.6, 22.9, 22.8, 21.2,
20.8,20.0 - 19.7 (m), 13.2, 12.4, 12.0. ESI-HRMS calcd for C3sHs2BrNNaO3z [M + Na]
636.3023, found 636.3025.

N (R)-2,5,7,8-tetramethyl-2-
S . ((4R,8R)-4,8,12-
o trimethyltridecyl)chroman-6-yl

5-formylnicotinate (34). To a
solution of 33 (1.85 g, 3 mmol, 1.0 equiv) in dry THF (30 mL) at -110 °C was added
"BuLi 1.6 M in hexanes (1.97 mL, 3.15 mmol, 1.05 equiv) dropwise. After 5 min, dry
DMF (0.47 mL, 6 mmol, 2 equiv) was added and stirred for another 30 min. The
resulting mixture was quenched and extracted with EA. The solvent was removed under
reduced pressure and the residue was purified by column chromatography to give 34 as
yellow solid (0.85 g, 50%). *H NMR (400 MHz, CDCls3) & 10.24 (s, 1H), 9.64 (d, J =
2.1 Hz, 1H), 9.33 (d, J = 2.1 Hz, 1H), 8.93 (t, J = 2.1 Hz, 1H), 2.63 (t, J = 6.8 Hz, 2H),
2.13 (s, 3H), 2.06 (s, 3H), 2.02 (s, 3H), 1.83 (dd, J = 14.2, 7.1 Hz, 2H), 1.45 - 1.11 (m,
24H), 0.86 (t, J = 6.6 Hz, 12H). 3C NMR (101 MHz, CDCls) § 189.9, 163.0, 155.8,
155.1, 150.0, 140.3, 137.9, 131.4, 126.7, 126.5, 125.0, 123.6, 117.9, 75.4, 39.5, 37.7 —
37.4 (m), 33.0-32.8 (m), 28.1, 25.0, 25.0, 24.6, 22.9, 22.8, 21.2, 20.8, 20.0 — 19.7 (M),
13.3, 12.4, 12.0. ESI-HRMS calcd for CssHssNNaOs [M + Na] 586.3867, found
586.3846.
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5. Synthesis of Selenomorpholines and 1,4-selenazepanes

General procedure for imine formation:

To a 10 mL oven-dried tube were added SLAP reagent (0.25 mmol, 1.00 equiv), the
corresponding aldehyde (0.25 mmol, 1.00 equiv) and MS 4A (ca. 100 mg/mmol). The
tube was sealed with rubber stopper, exchanged the gas using N> for 3 times and then
dry DCM (1.5 mL) was added. The reaction mixture was stirred at room temperature
for 12 h and filtered through a HPLC filter. The filtrate was concentrated under reduced
pressure to afford the imine and used directly for photo-cyclization.

General procedure for ketimine formation:

To a 10 mL oven-dried tube were added SLAP reagent (0.25 mmol, 1.00 equiv), the
corresponding ketone (0.25 mmol, 1.00 equiv) and titanium(IV) isopropoxide (0.11 mL,
1.50 equiv). The tube was sealed with rubber stopper, exchanged the gas using N for
3 times and then dry DCM (1.0 mL) was added. The reaction mixture was stirred at
room temperature for 12 h and concentrated under reduced pressure to afford the
ketimine and used directly for photo-cyclization.

General procedure for photo-cyclization:

To a solution of the corresponding imine or ketimine (0.25 mmol, 1.00 equiv) in dry
MeCN (2.5 mL, 0.05 M), Cu(OTf)2 (90.4 mg, 0.25 mmol, 1.00 equiv), In(OTf)3 (0.5
equiv or 2.0 equiv), and Ir[(ppy)2dtbbpy]PFs (2.3 mg, 2.50 pumol, 0.01 equiv) were
added. For the N-containing heterocyclic aldehydes, additional BFs*MeCN (0.2
mL/equiv, N+1 equiv) was added to the reaction. The reaction was stirred for 24 (for
selenomorpholines synthesis) or 48 h (for 1,4-selenazepanes synthesis) at room
temperature under the exposure of blue LEDs (30 W) with a cooling fan to maintain
the temperature. NH4OH (2 mL) was added and the mixture was extracted with DCM
(10 mL x 3). The combined organic layers were washed with brine (5 mL), dried over
Na,SOs, filtered and concentrated. The residue was purified by flash column
chromatography to afford the desired product.

se 3-(4-(Trifluoromethyl)phenyl)selenomorpholine (3a). Purification

by flash column chromatography (PE/EA, 2:1) afforded 3a (41 mg,

N 56% yield) as white solid. tH NMR (400 MHz, CDClz) & 7.59 (d, J =

FsC 8.1 Hz, 2H), 7.48 (d, J = 8.1 Hz, 2H), 4.08 (d, J = 10.6 Hz, 1H), 3.63

(dt, J=12.6, 3.4 Hz, 1H), 3.28 (td, J = 12.4, 2.1 Hz, 1H), 3.05 — 2.87 (m, 2H), 2.44 (d,

J=12.2 Hz, 2H), 1.73 (s, 1H). 1*C NMR (101 MHz, CDCls) & 149.0, 130.0 (g, J = 32.4

Hz), 126.9, 125.8 (g, J = 3.8 Hz), 124.2 (q, J = 272.0 Hz), 63.2, 50.0, 24.7, 18.3. *F
NMR (376 MHz, CDCls) § -62.5. Spectral data matches with the literature data.?

se 3-(4-Fluoro-2-methylphenyl)selenomorpholine (3b). Purification by

J flash column chromatography (PE/EA, 3:1) afforded 3b (27 mg, 41%

N yield) as colorless oil. *H NMR (400 MHz, CDCls) § 7.42 (dd, J = 8.5,

F CHs 6.0 Hz, 1H), 6.96 — 6.81 (m, 2H), 4.16 (dd, J = 10.8, 2.1 Hz, 1H), 3.63
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(dt, J = 12,6, 3.1 Hz, 1H), 3.27 (td, J = 12.3, 2.3 Hz, 1H), 2.99 (td, J = 12.1, 3.1 Hz,
1H), 2.89 (dd, J = 12.0, 10.7 Hz, 1H), 2.50 — 2.32 (m, 5H), 1.64 (s, 1H). 13C NMR (101
MHz, CDCls) § 161.7 (d, J = 245.3 Hz), 139.1 (d, J = 3.2 Hz), 137.2 (d, J = 7.6 H2),
127.2 (d, J = 8.3 Hz), 117.1 (d, J = 20.9 Hz), 113.1 (d, J = 20.6 Hz), 58.9, 50.5, 23.9,
195 (d, J = 1.7 Hz), 18.4. °F NMR (376 MHz, CDCls) & -116.0. ESI-HRMS calcd for
C11H1sFNSe [M + H] 260.0348, found 260.0351.

se 3-(3-(Trifluoromethyl)phenyl)selenomorpholine (3c). Purification by
J flash column chromatography (PE/EA, 3:1) afforded 3c (38 mg, 52% yield)
N" as light yellow oil. *H NMR (600 MHz, CDCls) § 7.64 (s, 1H), 7.54 (t, J
=8.0 Hz, 2H), 7.45 (t, J = 7.7 Hz, 1H), 4.09 (dd, J = 10.9, 2.2 Hz, 1H),
3.63 (dt, J =125, 3.2 Hz, 1H), 3.28 (td, J = 12.4, 2.2 Hz, 1H), 3.00 (td, J
=12.1, 3.1 Hz, 1H), 2.95 (dd, J = 12.1, 10.9 Hz, 1H), 2.48 —2.42 (m, 2H), 1.77 (s, 1H).
13C NMR (151 MHz, CDCl3) § 146.1, 131.2 (q, J = 32.3 Hz), 130.1, 129.3, 124.7 (q, J
= 3.8 Hz), 124.2 (q, J = 271.6 Hz), 123.4 (q, J = 3.8 Hz), 63.2, 50.0, 24.8, 18.3. 1°F
NMR (376 MHz, CDCls) 6 -62.6. ESI-HRMS calcd for C11H13F3sNSe [M + H] 296.0160,
found 296.0169.

CF;

se 3-(3-Methoxyphenyl)selenomorpholine (3d). Purification by flash
column chromatography (PE/EA, 3:1) afforded 3d (27 mg, 42% vyield) as
N light yellow oil. *H NMR (400 MHz, CDCl3) § 7.26 — 7.21 (m, 1H), 6.97
—6.89 (m, 2H), 6.81 (ddd, J = 8.3, 2.5, 1.0 Hz, 1H), 3.99 (dd, J = 10.9, 2.0
Hz, 1H), 3.80 (s, 3H), 3.61 (dt, J = 12.5, 3.3 Hz, 1H), 3.26 (td, J = 12.3,
2.2 Hz, 1H), 3.04 — 2.93 (m, 2H), 2.49 — 2.39 (m, 2H), 1.78 (s, 1H). *C NMR (101
MHz, CDCls) 6 160.0, 146.8, 129.8, 118.9, 113.3, 111.9, 63.7, 55.4, 50.2, 24.9, 18.3.
ESI-HRMS calcd for C11H1sNOSe [M + H] 258.0392, found 258.0400.

OCH,

oon. S 3-(2-Fluoro-6-methoxyphenyl)selenomorpholine (3e). Purification by

: J flash column chromatography (PE/EA, 3:1) afforded 3e (14 mg, 20% yield)
@gﬂ as light yellow oil. *H NMR (400 MHz, CDCl3) § 7.18 — 7.11 (m, 1H),

F 6.69 — 6.63 (m, 2H), 4.65 (dd, J = 11.4, 2.5 Hz, 1H), 3.84 (s, 3H), 3.70 -
3.63 (m, 1H), 3.32 -3.21 (m, 2H), 2.81 (td, J = 12.4, 3.2 Hz, 1H), 2.38 — 2.29 (m, 2H),
2.04 (s, 1H). 3C NMR (101 MHz, CDCl3) § 161.0 (d, J = 244.1 Hz), 158.0 (d, J = 8.5
Hz), 128.7 (d, J = 11.1 Hz), 119.9 (d, J = 17.1 Hz), 108.8 (d, J = 24.2 Hz), 106.9 (d, J
= 2.7 Hz), 56.0, 53.8 (d, J = 2.9 Hz), 49.3, 20.3 (d, J = 1.7 Hz), 17.7. °F NMR (376
MHz, CDCl3) 6 -115.3. ESI-HRMS calcd for C11H14FNNaOSe [M + Na] 298.0117,
found 298.0127.

se 3-(2-(Difluoromethoxy)phenyl)selenomorpholine (3f). Purification by

J flash column chromatography (PE/EA, 3:1) afforded 3f (26 mg, 36% yield)

N as colorless oil. 'TH NMR (400 MHz, CDCl3) § 7.51 (dd, J = 7.6, 1.9 Hz,

)0\ 1H), 7.29 — 7.24 (m, 1H), 7.21 (td, J = 7.5, 1.4 Hz, 1H), 7.10 (dd, J = 8.0,

F* °F 1.3 Hz, 1H), 6.57 (t, J = 73.7 Hz, 1H), 4.40 (dd, J = 10.9, 2.2 Hz, 1H),
3.61 (dt, J = 12.8, 3.0 Hz, 1H), 3.29 (td, J = 12.5, 2.2 Hz, 1H), 3.02 — 2.89 (m, 2H),
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2.51 —2.39 (m, 2H), 1.69 (s, 1H). 3C NMR (101 MHz, CDCl3) 5 148.1, 136.4, 128.7,
127.6,126.1,119.1, 116.3 (t, J = 260.2 Hz), 56.4, 50.1, 23.3, 18.3. *F NMR (376 MHz,
CDCl3) 6 -80.3 (d, J = 6.8 Hz). ESI-HRMS calcd for C11H14F2NOSe [M + H] 294.0203,
found 294.0214.

se 3-(4-(Trifluoromethoxy)phenyl)selenomorpholine (39).

J Purification by flash column chromatography (PE/EA, 2:1) afforded

N 3g (46 mg, 59% yield) as colorless oil. 'H NMR (400 MHz, CDCls)

FsCO 0741 —-7.36 (m, 2H), 7.21 — 7.14 (m, 2H), 4.02 (dd, J = 10.9, 1.9

Hz, 1H), 3.61 (dt, J = 12.7, 3.3 Hz, 1H), 3.26 (td, J = 12.4, 2.1 Hz, 1H), 3.03 — 2.89 (m,

2H), 2.50 — 2.37 (m, 2H), 1.75 (s, 1H). 3C NMR (101 MHz, CDCl3) § 148.6 (q, J = 1.8

Hz), 143.9, 127.9, 121.3, 120.6 (q, J = 257.0 Hz), 62.9, 50.1, 24.8, 18.3. %F NMR (376
MHz, CDCls) § -57.9. Spectral data matches with the literature data.?

se 3-(2-(Trifluoromethoxy)phenyl)selenomorpholine (3h). Purification by

flash column chromatography (PE/EA, 3:1) afforded 3h (30 mg, 39%

N vield) as light yellow oil. *H NMR (400 MHz, CDCls) § 7.59 — 7.54 (m,

OCF;  1H), 7.31 — 7.27 (m, 2H), 7.25 — 7.20 (m, 1H), 4.39 (dd, J = 10.9, 2.1 Hz,

1H), 3.64 — 3.57 (m, 1H), 3.29 (td, J = 12.4, 2.2 Hz, 1H), 3.04 — 2.89 (m, 2H), 2.48 —

2.38 (M, 2H), 1.71 (s, 1H). *C NMR (101 MHz, CDCls) § 146.1 (q, J = 1.6 Hz), 137.2,

128.8, 127.9, 127.5, 120.8 (g, J = 1.6 Hz), 120.6 (q, J = 257.6 Hz), 56.1, 50.2, 23.5,

18.3. F NMR (376 MHz, CDCls) & -57.1. ESI-HRMS calcd for C11H13FsNOSe [M +
H] 312.0109, found 312.0112.

se 3-(4-Fluorophenyl)selenomorpholine (3i). Purification by flash

column chromatography (PE/EA, 2:1) afforded 3i (34 mg, 55% yield)

N ascolorless oil. 'H NMR (400 MHz, CDCls) § 7.35 — 7.29 (m, 2H), 7.04

F —6.97 (m, 2H), 3.99 (dd, J = 10.9, 2.0 Hz, 1H), 3.61 (dt, J = 12.0, 3.2

Hz, 1H), 3.26 (td, J = 12.3, 2.2 Hz, 1H), 3.02 — 2.89 (m, 2H), 2.48 — 2.35 (m, 2H), 1.75

(s, 1H). 3C NMR (101 MHz, CDCl3) § 162.2 (d, J = 245.8 Hz), 141.0 (d, J = 3.0 Hz),

128.1(d, J =8.0 Hz), 115.5 (d, J = 21.1 Hz), 62.9, 50.2, 25.0, 18.3. °F NMR (376 MHz,
CDCls) 6 -114.7. Spectral data matches with the literature data.?

se 3-(2-Chlorophenyl)selenomorpholine (3j). Purification by flash column

J chromatography (PE/EA, 3:1) afforded 3j (26 mg, 40% yield) as colorless

N oil. '1H NMR (400 MHz, CDCl3) § 7.53 (dd, J = 7.8, 1.8 Hz, 1H), 7.35 (dd,

¢ J=79,15Hz 1H), 7.26 (td, J = 7.5, 1.4 Hz, 1H), 7.20 (td, J = 7.6, 1.8

Hz, 1H), 4.47 (dd, J = 10.7, 2.2 Hz, 1H), 3.64 (dt, J = 12.6, 3.2 Hz, 1H), 3.32 (td, J =

12.3, 2.2 Hz, 1H), 3.00 (td, J = 12.1, 3.1 Hz, 1H), 2.91 — 2.81 (m, 1H), 2.57 (d, J = 11.9

Hz, 1H), 2.48 — 2.42 (m, 1H), 1.73 (s, 1H). 3C NMR (101 MHz, CDCl3) § 142.1, 132.7,

129.8, 128.6, 127.5, 127.2, 59.3, 50.3, 23.2, 18.4. ESI-HRMS calcd for C10H13CINSe
[M + H] 261.9894, found 261.9873.
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se 4-(Selenomorpholin-3-yl)benzaldehyde (3k). Purification by flash

J column chromatography (PE/EA, 3:1) afforded 3k (32 mg, 50%

N vield) as light yellow solid. 'H NMR (400 MHz, CDCls) & 9.99 (s,

OHC 1H), 7.85 (d, J = 8.3 Hz, 2H), 7.53 (d, J = 8.2 Hz, 2H), 4.11 (dd, J =

10.9, 2.0 Hz, 1H), 3.64 (dt, J = 12.9, 3.1 Hz, 1H), 3.28 (td, J = 12.3, 2.2 Hz, 1H), 3.06

—2.90 (m, 2H), 2.50 — 2.41 (m, 2H), 1.76 (s, 1H). *C NMR (101 MHz, CDCls) § 192.0,

151.7, 136.0, 130.4, 127.3, 63.4, 49.9, 24.6, 18.3. ESI-HRMS calcd for C11H14NOSe
[M + H] 256.0235, found 256.0240.

se 3-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)seleno

morpholine (3I). Purification by flash column chromatography

N (PE/EA, 4:1) afforded 3I (35 mg, 40% yield) as white solid. *H NMR

Bpin (400 MHz, CDCl3) & 7.78 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.0 Hz,

2H), 4.02 (dd, J = 10.9, 1.9 Hz, 1H), 3.61 (dt, J = 12.6, 3.0 Hz, 1H), 3.26 (td, J = 12.3,

2.2 Hz, 1H), 3.04 — 2.91 (m, 2H), 2.47 — 2.37 (m, 2H), 1.88 (s, 1H), 1.33 (s, 12H). C

NMR (101 MHz, CDCls) 6 148.1, 135.3, 125.9, 83.9, 63.7, 50.1, 25.0, 25.0, 24.8, 18.2.
ESI-HRMS calcd for C16H2sBNO2Se [M + H] 354.1142, found 354.1156.

se  3-(4-(Prop-2-yn-1-yloxy)phenyl)selenomorpholine (3m).

J Purification by flash column chromatography (PE/EA, 3:1)

N afforded 3m (25 mg, 35% yield) as light yellow oil. *H NMR (400

z o MHz, CDCls) 5 7.28 (d, J = 8.6 Hz, 2H), 6.93 (d, J = 8.7 Hz, 2H),
4.68 (d, J =2.4 Hz, 2H), 3.96 (dd, J = 11.0, 2.1 Hz, 1H), 3.61 (dt, J = 12.6, 3.2 Hz, 1H),
3.26 (td, J = 12.3, 2.2 Hz, 1H), 3.04 — 2.91 (m, 2H), 2.51 (t, J = 2.4 Hz, 1H), 2.45 —
2.38 (m, 2H), 1.85 (s, 1H). *C NMR (101 MHz, CDCls) § 157.1, 138.5, 127.7, 115.1,

78.7, 75.7, 63.0, 56.0, 50.3, 25.0, 18.3. ESI-HRMS calcd for C13H1sNOSe [M + H]
282.0392, found 282.0403.

se 4-(Selenomorpholin-3-yl)phenyl sulfurofluoridate (3n).

| NJ Purification by flash column chromatography (PE/EA, 3:1) afforded

co.50 H  3n (46 mg, 56% vyield) as light yellow oil. *H NMR (400 MHz,

? CDCls) 8 7.51 — 7.46 (m, 2H), 7.33 — 7.28 (m, 2H), 4.06 (dd, J = 11.0,

2.1 Hz, 1H), 3.62 (dt, J = 12.4, 3.3 Hz, 1H), 3.27 (td, J = 12.3, 2.2 Hz, 1H), 2.99 (td, J

=12.1, 3.1 Hz, 1H), 2.91 (dd, J = 12.1, 10.9 Hz, 1H), 2.50 — 2.37 (m, 2H), 1.71 (s, 1H).

13C NMR (101 MHz, CDCls) & 149.3, 146.0, 128.6, 121.2, 62.8, 50.0, 24.8, 18.3. °F

NMR (376 MHz, CDCl3) & 37.6. ESI-HRMS calcd for C1oH13FNOsSSe [M + H]
325.9760, found 325.9745.

se 2-Methoxy-4-(selenomorpholin-3-yl)phenyl sulfurofluoridate

(30). Purification by flash column chromatography (PE/EA, 3:1)

N afforded 30 (36 mg, 40% yield) as light yellow oil. *H NMR (400

FO,SO MHz, CDCl3) 6 7.27 — 7.24 (m, 1H), 7.09 (d, J = 1.8 Hz, 1H), 6.96
OCHs (dd, J = 8.4, 2.0 Hz, 1H), 4.03 (dd, J = 10.9, 2.1 Hz, 1H), 3.92 (s,

3H), 3.62 (dt, J = 12.6, 3.3 Hz, 1H), 3.26 (td, J = 12.3, 2.2 Hz, 1H), 2.99 (td, J = 12.2,
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3.1 Hz, 1H), 2.91 (dd, J = 12.2, 10.9 Hz, 1H), 2.49 — 2.38 (m, 2H), 1.77 (s, 1H). 33C
NMR (101 MHz, CDCls) § 151.4, 147.2, 138.2, 122.5, 118.9, 111.5, 63.3, 56.4, 50.0,
24.9, 18.2. 1°F NMR (376 MHz, CDCls) & 39.7. ESI-HRMS calcd for C11H1sFNO4SSe
[M + H] 355.9865, found 355.9874.

3-(Selenomorpholin-3-yl)phenyl sulfurofluoridate (3p). Purification by
J flash column chromatography (PE/EA, 3:1) afforded 3p (41 mg, 50%
N" yield) as light yellow oil. *H NMR (400 MHz, CDCl3) § 7.46 — 7.37 (m,
3H), 7.26 — 7.23 (m, 1H), 4.08 (dd, J = 10.9, 2.0 Hz, 1H), 3.63 (dt, J =
12.6, 3.1 Hz, 1H), 3.27 (td, J = 12.4, 2.2 Hz, 1H), 2.99 (td, J = 12.1, 3.1
Hz, 1H), 2.94 — 2.87 (m, 1H), 2.51 — 2.38 (m, 2H), 1.74 (s, 1H). *C NMR (101 MHz,
CDCl3) § 150.4, 148.4,130.7,126.9, 120.1, 119.0, 62.8,49.9, 24.7, 18.3. °F NMR (376
MHz, CDCls) 6 37.9. ESI-HRMS calcd for C10H13FNO3SSe [M + H] 325.9760, found
325.9745.

0SO,F

se 3-([1,1'-Biphenyl]-4-yl)selenomorpholine (3q). Purification by

J flash column chromatography (PE/EA, 3:1) afforded 3q (46 mg, 61%
O N” yield) as white solid. *H NMR (400 MHz, CDCls) § 7.61 — 7.54 (m,
O 4H), 7.47 — 7.40 (m, 4H), 7.39 — 7.31 (m, 1H), 4.06 (dd, J = 11.0,
2.2 Hz, 1H), 3.64 (dt, J = 12.6, 3.2 Hz, 1H), 3.30 (td, J = 12.3, 2.3
Hz, 1H), 3.02 (td, J = 12.2, 11.7, 2.5 Hz, 2H), 2.55 — 2.39 (m, 2H), 1.84 (s, 1H). 3C
NMR (101 MHz, CDCls) 6 144.2, 140.8, 140.7, 128.9, 127.5, 127.4, 127.2, 127.0, 63.3,
50.2, 24.9, 18.3. ESI-HRMS calcd for C16H1sNSe [M + H] 304.0599, found 304.0606.

se 3-(Pyren-l-yl)selenomorpholine (3r). Purification by flash

O‘ J column chromatography (PE/EA, 3:1) afforded 3r (32 mg, 36%

’O N" vyield) as yellow solid. *H NMR (400 MHz, CDCls) & 8.46 (d, J =

9.4 Hz, 1H), 8.25-8.12 (m, 5H), 8.08 — 7.98 (m, 3H), 5.11 (dd, J =

10.8, 2.2 Hz, 1H), 3.79 (dt, J = 12.5, 3.1 Hz, 1H), 3.51 (td, J = 12.3, 2.3 Hz, 1H), 3.26

(dd, J = 12.0, 10.9 Hz, 1H), 3.17 (td, J = 12.1, 3.2 Hz, 1H), 2.72 (d, J = 12.1 Hz, 1H),

2.57 (dt, J = 12.4, 3.3 Hz, 1H), 1.91 (s, 1H). *C NMR (101 MHz, CDCls) 5 138.6,

131.5,130.8,130.8, 128.0, 127.7,127.6, 127.4,126.1, 125.4, 125.4, 125.2, 125.1, 123.5,
122.5,59.9, 50.8, 24.8, 18.7. Spectral data matches with the literature data.?

se 3-(Quinolin-4-yl)selenomorpholine (3s). Purification by flash column

J chromatography (DCM/EA/MeOH, 10:10:1) afforded 3s (40 mg, 57%

) : N yield) as colorless oil. 'H NMR (400 MHz, CDCls) § 8.89 (d, J = 4.5 Hz,

1H), 8.15 (t, J = 8.8 Hz, 2H), 7.73 (ddd, J = 8.3, 6.9, 1.3 Hz, 1H), 7.59

(ddd, J=8.3, 6.9, 1.3 Hz, 1H), 7.55 (d, J = 4.5 Hz, 1H), 4.82 (dd, J = 10.7, 1.8 Hz, 1H),

3.73 (dt, J = 12.7, 3.1 Hz, 1H), 3.40 (td, J = 12.4, 2.3 Hz, 1H), 3.08 (td, J = 12.1, 3.2

Hz, 1H), 3.00 (dd, J = 12.2, 10.8 Hz, 1H), 2.65 (dt, J = 12.3, 1.8 Hz, 1H), 2.55 — 2.49

(m, 1H), 1.86 (s, 1H). *3C NMR (101 MHz, CDCl3) § 150.8, 150.0, 148.7, 130.7, 129.4,
126.9, 125.7,122.9, 117.4, 58.5, 50.3, 24.1, 18.7. ESI-LRMS: [M+H]* 279.15.
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se 1-(3-(Selenomorpholin-3-yl)-1H-indol-1-yl)ethan-1-one (3t).

J Purification by flash column chromatography (PE/EA, 3:1) afforded

I N 3t (46 mg, 60% vyield) as brown oil. 'H NMR (400 MHz, CDCls) &

Hsc—\(N 8.43 (d, J=8.0 Hz, 1H), 7.64 (d, J = 7.5 Hz, 1H), 7.41 - 7.33 (m, 2H),

0 7.29 (td, J=17.6, 1.1 Hz, 1H), 4.34 (dd, J =10.8, 1.7 Hz, 1H), 3.65 (dt,

J=12.6,3.1Hz, 1H), 3.32 (td, J = 12.4, 2.2 Hz, 1H), 3.07 — 2.94 (m, 2H), 2.67 (dt, J =

12.1, 1.7 Hz, 1H), 2.59 (s, 3H), 2.52 — 2.46 (m, 1H), 1.95 (s, 1H). 3C NMR (101 MHz,

CDCl3) 6 168.7,136.0, 128.6, 126.6, 125.7,123.7, 121.1, 119.2, 117.0, 55.2, 50.1, 24.1,
18.6. ESI-HRMS calcd for C14H17N2OSe [M + H] 309.0501, found 309.0487.

se 3-(4-(1H-imidazol-1-yl)phenyl)selenomorpholine (3u).

J Purification by flash column chromatography (DCM/EA/MeOH,

N 5:5:1) afforded 3u (45 mg, 62% yield) as white solid. *H NMR (400

(/;,N MHz, CDCl3) & 7.83 (t, J = 1.1 Hz, 1H), 7.51 — 7.44 (m, 2H), 7.39 —

7.32(m, 2H), 7.27 - 7.25 (m, 1H), 7.20 (t, J = 1.2 Hz, 1H), 4.07 (dd,

J=10.9, 2.2 Hz, 1H), 3.64 (dt, J = 12.8, 3.2 Hz, 1H), 3.29 (td, J = 12.3, 2.3 Hz, 1H),

3.04 - 2.92 (m, 2H), 2.51 — 2.41 (m, 2H), 1.83 (s, 1H). *C NMR (101 MHz, CDCls) §

144.6,136.8,135.7,130.6, 128.1, 121.8, 118.3, 62.9, 50.1, 24.8, 18.3. ESI-HRMS calcd
for C13H16N3Se [M + H] 294.0504, found 294.0517.

S‘j 2-Methyl-5-(selenomorpholin-3-yl)thiazole (3v). Purification by flash

N’ﬁ)iﬂ column chromatography (DCM/EA/MeOH, 10:10:1) afforded 3v (40 mg,

- 65% vyield) as light yellow oil. *H NMR (400 MHz, CDCls) & 7.48 (s,

1H), 4.31 (dd, J = 10.6, 2.2 Hz, 1H), 3.59 (dt, J = 12.9, 3.2 Hz, 1H), 3.30

—3.20 (m, 1H), 2.92 (td, J = 12.0, 3.6 Hz, 2H), 2.66 (s, 3H), 2.61 — 2.55 (m, 1H), 2.45

—2.38 (m, 1H), 1.79 (s, 1H). 1*C NMR (101 MHz, CDCls) § 165.5, 142.6, 138.2, 56.1,

49.6, 25.1, 19.5, 18.2. ESI-LRMS: [M+H]* 249.15.

HsC

se 3-(5-Bromofuran-2-yl)selenomorpholine (3w). Purification by flash
column chromatography (PE/EA, 3:1) afforded 3w (39 mg, 53% vyield)
Q.4 N as light yellow oil. *H NMR (400 MHz, CDCls) & 6.23 (d, J = 3.3 Hz,
B 1H), 6.17 (dd, J = 3.3, 0.8 Hz, 1H), 4.12 (dd, J = 10.6, 2.1 Hz, 1H), 3.58
(dt, J = 13.0, 3.3 Hz, 1H), 3.28 — 3.18 (m, 1H), 2.98 — 2.83 (m, 2H), 2.68 — 2.61 (m,
1H), 2.45 — 2.39 (m, 1H), 1.74 (s, 1H). *C NMR (101 MHz, CDCls) & 158.7, 120.9,
111.9, 107.7, 55.8, 48.9, 21.2, 18.3. ESI-HRMS calcd for CgH11BrNOSe [M + H]
295.9180, found 295.9181.

se 3-(Thiophen-3-yl)selenomorpholine (3x). Purification by flash column
(])i J chromatography (PE/EA, 3:1) afforded 3x (26 mg, 45% vyield) as light
7 N yellow oil. *H NMR (400 MHz, CDCls) § 7.28 (dd, J = 5.0, 3.0 Hz, 1H),
s 7.21-7.16 (m, 1H), 7.07 (dd, J = 5.0, 1.1 Hz, 1H), 4.15 (dd, J = 10.9, 2.2
Hz, 1H), 3.61 (dt, J=12.7, 3.2 Hz, 1H), 3.25 (td, J =12.4, 2.3 Hz, 1H), 3.01 — 2.88 (m,
2H), 2.53 (d, J = 12.0 Hz, 1H), 2.42 (d, J = 12.1 Hz, 1H), 1.76 (s, 1H). *C NMR (101
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MHz, CDCl3) 6 146.2, 126.1, 126.0, 120.5, 58.9, 50.0, 24.5, 18.3. Spectral data matches
with the literature data.

se 3-(5-Chlorothiophen-2-yl)selenomorpholine (3y). Purification by flash

column chromatography (PE/EA, 3:1) afforded 3y (34 mg, 51% yield) as

\ ¢ N light yellow oil. *H NMR (400 MHz, CDCls) § 6.78 — 6.68 (m, 2H), 4.21

cl (dd, J=10.6, 2.1 Hz, 1H), 3.59 (dt, J = 12.9, 3.2 Hz, 1H), 3.29 — 3.18 (m,

1H), 2.95 — 2.83 (m, 2H), 2.63 — 2.52 (m, 1H), 2.45 — 2.34 (m, 1H), 1.81 (s, 1H). 13C

NMR (101 MHz, CDClIs) & 147.5, 128.8, 125.6, 122.5, 58.5, 49.6, 25.0, 18.2. ESI-
HRMS calcd for CgH1:CINSSe 44 267.9457, found 267.9448.

9-Phenyl-4-selena-1-azaspiro[5.5]undecane (3z). Purification by

flash column chromatography (PE/EA, 4:1) afforded 3z (13 mg, 18%

N™ yield) as light yellow solid. 'H NMR (400 MHz, CDCl3) § 7.32 - 7.27

(m, 2H), 7.24 (d, J = 7.0 Hz, 2H), 7.18 (t, J = 7.1 Hz, 1H), 3.22 - 3.16

(m, 2H), 2.53 (q, J = 7.5, 6.4 Hz, 5H), 2.33 — 2.24 (m, 2H), 1.76 — 1.63

(m, 4H), 1.49 (s, 1H), 1.34 (td, J = 13.6, 5.7 Hz, 2H). 3C NMR (101 MHz, CDCls) &

147.0, 128.5, 127.0, 126.1, 48.4, 44.6, 41.6, 35.8, 31.5, 28.7, 19.0. ESI-HRMS calcd
for C1sH22NSe [M + H] 296.0912, found 296.0906.

Se Methyl 4-((3S,5R)-5-(hydroxymethyl)selenomorpholin-

| J\/OH 3-yl)benzoate (4a). Purification by flash column

N chromatography (PE/EA, 3:1) afforded 4a (47 mg, 60%

MeOOC yield, d.r. > 20:1) as colorless oil. 'H NMR (400 MHz,
CDCl3) § 7.97 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 8.3 Hz, 2H), 4.11 (dd, J = 11.0, 2.0 Hz,
1H), 3.89 (s, 3H), 3.65 (dd, J = 10.5, 3.9 Hz, 1H), 3.48 — 3.40 (m, 1H), 3.29 — 3.21 (m,
1H), 2.88 — 2.80 (m, 1H), 2.59 (t, J = 11.5 Hz, 1H), 2.45 (d, J = 12.1 Hz, 1H), 2.31 (d,
J =11.8 Hz, 1H). 3C NMR (101 MHz, CDCls) § 167.0, 149.7, 130.1, 129.6, 126.6,

66.9, 63.4,60.7,52.2, 24.7, 18.8. ESI-HRMS calcd for C13H1sNO3Se [M + H] 316.0446,
found 316.0454.

Se ((3R,5S)-5-(3-Methoxyphenyl)selenomorpholin-3-yl)methanol
J\/OH (4b). Purification by flash column chromatography (PE/EA, 3:1)

N afforded 4b (40 mg, 55% vyield, d.r. > 20:1) as white solid. *H NMR

; (400 MHz, CDCls3) 6 7.26 — 7.22 (m, 1H), 6.95 - 6.90 (m, 2H), 6.81
OMe (ddd, J = 8.3, 2.5, 0.9 Hz, 1H), 4.05 (dd, J = 11.0, 2.2 Hz, 1H), 3.80
(s, 3H), 3.65 (dd, J = 10.6, 3.9 Hz, 1H), 3.49 — 3.42 (m, 1H), 3.30 — 3.21 (m, 1H), 2.93
—2.84 (m, 1H), 2.62 (t, J = 11.5 Hz, 1H), 2.49 (dt, J = 12.0, 1.6 Hz, 1H), 2.32 (d, J =
11.9 Hz, 1H), 2.10 (s, 2H). *C NMR (101 MHz, CDCls3) § 160.0, 146.5, 129.8, 118.9,

113.2,112.3, 67.1, 63.8, 60.9, 55.4, 24.9, 18.9. ESI-HRMS calcd for C12H1sNO2Se [M
+ H] 288.0497, found 288.0504.
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((3R,5S)-5-(4-Fluoro-3-methoxyphenyl)selenomorpholin-3-

J\/ yl)methanol (4c). Purification by flash column chromatography

(PE/EA, 3:1) afforded 4c (47 mg, 62% yield, d.r. > 20:1) as white

solid. *H NMR (400 MHz, CDCls) § 7.05 — 6.96 (m, 2H), 6.87

(ddd, J = 8.3, 4.4, 2.1 Hz, 1H), 4.03 (dd, J = 11.0, 2.2 Hz, 1H),

3.89 (s, 3H), 3.68 (dd, J = 10.5, 3.9 Hz, 1H), 3.47 (dd, J = 10.5, 7.9 Hz, 1H), 3.31 —

3.22 (m, 1H), 2.85 (dd, J = 12.0, 11.0 Hz, 1H), 2.61 (dd, J = 11.9, 11.0 Hz, 1H), 2.45

(ddd, J = 12.0, 2.3, 1.3 Hz, 1H), 2.32 (dt, J = 11.9, 1.7 Hz, 1H), 1.92 (s, 2H). 3C NMR

(101 MHz, CDClg) & 151.9 (d, J = 245.7 Hz), 147.8 (d, J = 10.7 Hz), 141.4 (d, J = 3.8

Hz), 118.9 (d, J = 6.9 Hz), 116.1 (d, J = 18.3 Hz), 111.8 (d, J = 2.1 Hz), 67.1, 63.5,

61.0,56.5,25.1 (d, J = 1.4 Hz), 18.8. 1°%F NMR (376 MHz, CDCls) § -136.4. ESI-HRMS
calcd for C12H17FNO2Se [M + H] 306.0403, found 306.0412.

se ((3R,5S)-5-(Benzo[b]thiophen-3-yl)selenomorpholin-3-
QjHi J\/OH yl)methanol (4d). Purification by flash column chromatography
r N (PE/EA, 3:1) afforded 4d (27 mg, 35% vyield, d.r. > 20:1) as

S colorless oil. tH NMR (600 MHz, CDCls3) & 7.88 (dd, J = 15.9,

7.8 Hz, 2H), 7.42 — 7.33 (m, 3H), 4.56 — 4.52 (m, 1H), 3.69 (dd, J = 10.6, 3.9 Hz, 1H),
3.47 (dd, J = 10.5, 8.0 Hz, 1H), 3.36 (ddt, J = 11.8, 5.8, 3.0 Hz, 1H), 3.01 — 2.96 (m,
1H), 2.71 (d, J = 12.1 Hz, 1H), 2.66 (t, J = 11.5 Hz, 1H), 2.38 (d, J = 12.0 Hz, 1H), 2.06
(s, 2H). BC NMR (151 MHz, CDCl3) § 140.8, 139.8, 137.4, 124.7, 124.3, 123.2, 122.0,

122.0, 67.1, 61.2, 57.9, 23.9, 19.2. ESI-HRMS calcd for C13H1sNOSSe [M + H]
314.0112, found 314.0117.

Se Methyl (3R,5S)-5-(3-iodophenyl)selenomorpholine-3-

J\ carboxylate (5a). Purification by flash column chromatography

COOMe  (PE/EA, 30:1) afforded 5a (45 mg, 44% yield, d.r. > 20:1) as

colorless oil. *H NMR (600 MHz, CDCl3) & 7.75 (t, J = 1.5 Hz,

1H), 7.62 (dt, J = 7.8, 1.3 Hz, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.07

(t, J = 7.8 Hz, 1H), 4.01 (d, J = 10.9 Hz, 1H), 3.87 (dd, J = 10.3, 2.3 Hz, 1H), 3.75 (s,

3H), 2.89 — 2.81 (m, 3H), 2.47 — 2.40 (m, 2H). 13C NMR (151 MHz, CDCl3) § 171.6,

146.6, 137.2, 135.7, 130.6, 126.0, 94.8, 63.8, 61.7, 52.6, 24.6, 18.8. ESI-HRMS calcd
for C12H15INO2Se [M + H] 411.9307, found 411.9315.

N
H

Se, Methyl  (3R,5S)-5-(5-bromofuran-2-yl)selenomorpholine-3-
N carboxylate (5b). Purification by flash column chromatography

N\ o H (PE/EA, 30:1) afforded 5b (36 mg, 41% vyield, d.r. > 20:1) as
BY colorless oil. 'H NMR (400 MHz, CDCls) § 6.24 (d, J = 3.3 Hz,
1H), 6.21 (d, J = 3.3 Hz, 1H), 4.17 (d, J = 11.0 Hz, 1H), 3.92 — 3.85 (m, 1H), 3.76 (5,
3H), 2.93 — 2.86 (m, 1H), 2.86 — 2.75 (m, 2H), 2.59 (dd, J = 12.1, 1.9 Hz, 1H), 2.44 (s,
1H). *C NMR (101 MHz, CDCl3) 8 171.5, 158.0, 121.2, 112.0, 108.1, 61.1, 56.8, 52.6,
21.2,19.0. ESI-HRMS calcd for C10H13BrNO3Se [M + H] 353.9239, found 353.9243.
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3-(1,4-Selenazepan-3-yl)benzonitrile (6a). Purification by flash column

chromatography (PE/EA, 2:1) afforded 6a (30 mg, 45% yield) as

N~ colorless oil. 'H NMR (400 MHz, CDCl3) 8 7.71 (1, J = 1.7 Hz, 1H), 7.61

(dt, J = 7.8, 1.5 Hz, 1H), 7.53 (dt, J = 7.7, 1.4 Hz, 1H), 7.41 (t, I = 7.7

CN Hz, 1H), 4.08 (dd, J = 8.6, 4.1 Hz, 1H), 3.15 (dt, J = 14.4, 4.6 Hz, 1H),

3.08 — 2.96 (m, 2H), 2.95 — 2.78 (m, 3H), 2.20 — 2.09 (m, 1H), 2.07 — 1.97 (m, 1H),

1.78 (s, 1H). ®°C NMR (101 MHz, CDCls) § 146.7, 131.3, 131.0, 130.4, 129.4, 118.9,

112.7,65.1, 47.3, 33.8, 33.8, 24.4. ESI-HRMS calcd for C12H1sN2Se [M + H] 267.0395,
found 267.0392.

se 3-(2-(Difluoromethoxy)phenyl)-1,4-selenazepane (6b). Purification by

flash column chromatography (PE/EA, 2:1) afforded 6b (18 mg, 23%

N yield) as colorless oil. *H NMR (400 MHz, CDCls) § 7.52 (dd, J = 7.5,

)0\ 1.9 Hz, 1H), 7.28 — 7.17 (m, 2H), 7.08 (dg, J = 7.9, 1.2 Hz, 1H), 6.56 (t,

F”>F ] =739 Hz, 1H), 4.40 (dd, J = 8.8, 3.9 Hz, 1H), 3.24 (dt, J = 14.4, 4.4

Hz, 1H), 3.10 — 2.81 (m, 5H), 2.20 — 2.09 (m, 1H), 2.08 — 1.98 (m, 1H), 1.74 (s, 1H).

13C NMR (101 MHz, CDCl3) § 147.9, 136.8, 128.4, 127.7, 125.9, 118.9, 116.4 (t, J =

259.6 Hz), 59.4, 48.1, 33.7, 32.9, 24.0. *F NMR (376 MHz, CDCl3) § -80.0 (d, J = 27.6
Hz). ESI-HRMS calcd for C12Hi16F2NOSe [M + H] 308.0360, found 308.0360.

se  3-(4-Fluoro-3-methoxyphenyl)-1,4-selenazepane (6c). Purification
by flash column chromatography (PE/EA, 1:1) afforded 6¢ (24 mg, 33%
N~ yield) as colorless oil. tH NMR (400 MHz, CDCls) § 7.04 — 6.96 (m,
F 2H), 6.86 (ddd, J = 8.3, 4.4, 2.1 Hz, 1H), 3.98 (dd, J = 8.7, 4.1 Hz, 1H),
OCH, 3.89 (s, 3H), 3.21 (ddd, J = 14.3, 4.9, 3.9 Hz, 1H), 3.09 — 2.80 (m, 5H),
2.20 —2.08 (m, 1H), 2.03 — 1.93 (m, 1H), 1.75 (s, 1H). *C NMR (101 MHz, CDCls) §
151.7 (d, J = 245.1 Hz), 147.7 (d, J = 10.6 Hz), 141.9 (d, J =3.8 Hz), 118.7 (d, J = 6.7
Hz), 116.0 (d, J = 18.1 Hz), 111.8 (d, J = 1.9 Hz), 66.7, 56.4, 48.0, 34.3, 33.4, 24.2. 1°F
NMR (376 MHz, CDClz3) 6 -137.2. ESI-HRMS calcd for C1oHisFNNaOSe [M + Na]
312.0274, found 312.0272.

sew 3-(4-(Methylthio)phenyl)-1,4-selenazepane (6d). Purification by
flash column chromatography (PE/EA, 1:1) afforded 6d (30 mg, 41%

N yield) as light yellow solid. *H NMR (400 MHz, CDCls) & 7.31 —
HyCS 7.26 (M, 2H), 7.24 — 7.18 (m, 2H), 3.98 (dd, J = 8.6, 4.3 Hz, 1H),
3.23-3.16 (m, 1H), 3.10 — 2.81 (m, 5H), 2.46 (s, 3H), 2.18 — 2.08 (m, 1H), 2.02 - 1.91
(m, 1H), 1.80 (s, 1H). 3C NMR (101 MHz, CDCls) § 142.4, 137.4, 127.1, 127.0, 66.7,
47.9, 34.2, 33.4, 24.2, 16.1. ESI-HRMS calcd for C12H17NNaSSe [M + Na] 310.0139,
found 310.0133.
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sew 3-(4-(Trifluoromethyl)phenyl)-1,4-selenazepane (6e). Purification

> by flash column chromatography (PE/EA, 4:1) afforded 6e (32 mg,

N 41% yield) as colorless oil. *H NMR (400 MHz, CDCl3) 6 7.57 (d, J

FsC = 8.2 Hz, 2H), 7.49 (d, J = 8.3 Hz, 2H), 4.10 (dd, J = 8.8, 4.0 Hz,

1H), 3.19 (dt, J = 14.4, 4.5 Hz, 1H), 3.06 (ddd, J = 14.3, 9.9, 3.9 Hz, 1H), 3.01 — 2.91

(m, 2H), 2.91 - 2.81 (m, 2H), 2.16 (ddq, J = 15.0, 10.0, 5.0 Hz, 1H), 2.01 (dtd, J = 13.9,

9.5, 4.2 Hz, 1H), 1.71 (s, 1H). 3C NMR (101 MHz, CDCls) 6 149.2 (d, J = 1.0 Hz),

129.6 (g, J = 32.5 Hz), 127.0, 125.7 (q, J = 3.7 Hz), 124.3 (q, J = 272.0 Hz), 66.1, 47.7,

34.0, 33.7, 24.3. F NMR (376 MHz, CDCls) & -62.5. ESI-HRMS calcd for
C12H1sF3NSe [M + H] 310.0316, found 310.0314.

se—.  3-(4-Bromophenyl)-1,4-selenazepane (6f). Purification by flash

column chromatography (PE/EA, 3:1) afforded 6f (28 mg, 35% yield)

N as light yellow oil. *tH NMR (400 MHz, CDCl3) § 7.46 — 7.41 (m, 2H),

Br 7.26 —7.22 (m, 2H), 3.99 (dd, J = 8.9, 4.0 Hz, 1H), 3.19 (dt, J = 14.4,

4.5 Hz, 1H), 3.08 — 3.00 (m, 1H), 2.98 — 2.80 (m, 4H), 2.18 — 2.08 (m, 1H), 2.03 - 1.92

(m, 1H), 1.78 (s, 1H). 13C NMR (101 MHz, CDCl3) & 144.4, 131.8, 128.4, 121.1, 66.2,

47.8, 34.1, 33.5, 24.3. ESI-HRMS calcd for C11H1sBrNSe [M + H] 319.9544, found
319.9555.

sew 3-(2-Bromophenyl)-1,4-selenazepane (6g). Purification by flash

column chromatography (PE/EA, 3:1) afforded 6g (16 mg, 20% yield) as

N colorless oil. *H NMR (400 MHz, CDCls) § 7.53 (dt, J = 7.8, 1.1 Hz, 2H),

Br 7.30 (td, J = 7.6, 1.3 Hz, 1H), 7.13 - 7.07 (m, 1H), 4.44 (dd, J = 8.7, 3.7

Hz, 1H), 3.27 (ddd, J = 14.4, 4.9, 3.8 Hz, 1H), 3.14 — 2.93 (m, 3H), 2.89 — 2.77 (m, 2H),

2.20 —2.09 (m, 1H), 2.08 — 1.98 (m, 1H), 1.65 (s, 1H). *C NMR (101 MHz, CDCls) §

144.2,133.0, 128.7, 127.9, 127.8, 123.0, 65.0, 48.3, 33.6, 32.6, 24.0. ESI-HRMS calcd
for C11H1sBrNSe [M + H] 319.9544, found 319.9555.

se 3-(2-Bromopyridin-4-yl)-1,4-selenazepane (6h). Purification by flash
column chromatography (PE/EA, 2:1) afforded 6h (25 mg, 31% vyield)
(N7 as light yellow oil. *H NMR (400 MHz, CDCl) 8 8.29 (d, J = 5.1 Hz,
N 1H), 7.53 (d, J = 1.4 Hz, 1H), 7.27 — 7.25 (m, 1H), 4.03 (dd, J = 8.7, 4.3
Br Hz, 1H), 3.12 - 2.97 (m, 3H), 2.89 — 2.78 (m, 3H), 2.24 — 2.12 (m, 1H),
2.09 — 1.96 (m, 1H), 1.65 (s, 1H). 3C NMR (101 MHz, CDCls) & 156.9, 150.4, 142.8,
126.2,121.1, 63.9, 46.9, 34.1, 33.2, 24.5. ESI-HRMS calcd for C10H14BrN2Se [M + H]
320.9497, found 320.9482.

Se 3-(5-Bromofuran-2-yl)-1,4-selenazepane (6i). Purification by flash

> column chromatography (PE/EA, 3:1) afforded 6i (19 mg, 25% vyield)

C/LH as light yellow oil. *H NMR (400 MHz, CDCls3) § 6.22 (d, J = 3.3 Hz,
y ° 1H), 6.18 (dd, J = 3.2, 0.9 Hz, 1H), 4.12 (dd, J = 8.8, 4.7 Hz, 1H), 3.10

(dd, J = 13.6, 4.7 Hz, 1H), 3.06 — 2.91 (m, 3H), 2.79 (dd, J = 7.3, 5.2 Hz,
2H), 2.19 - 2.09 (m, 1H), 2.04 — 1.94 (m, 1H), 1.66 (s, 1H). 3C NMR (101 MHz, CDCls)
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o 159.1, 120.7, 111.9, 108.2, 58.1, 45.6, 34.0, 30.7, 24.6. ESI-HRMS calcd for
CoH12BrNNaOSe [M + Na] 331.9156, found 331.9170.

se.  3-(Thiophen-3-yl)-1,4-selenazepane (6j). Purification by flash column

> chromatography (PE/EA, 3:1) afforded 6j (18 mg, 29% yield) as light

7 N yellow oil. *H NMR (400 MHz, CDCl3) § 7.28 (dd, J = 5.0, 3.0 Hz, 1H),

S 7.18 (dt, J = 2.9, 1.0 Hz, 1H), 7.09 (dd, J = 5.0, 1.3 Hz, 1H), 4.16 (dd, J

=8.8,4.1 Hz, 1H), 3.14 (dt, J = 14.4, 4.7 Hz, 1H), 3.07 — 2.98 (m, 2H), 2.97 — 2.79 (m,

3H), 2.19 — 2.08 (m, 1H), 2.03 — 1.91 (m, 2H). 13C NMR (101 MHz, CDCl3) & 146.1,
126.5, 126.0, 120.4, 61.9, 47.1, 33.9, 33.6, 24.4. ESI-LRMS: [M+H]" 248.15.

s Methyl (3S,5S)-3-(4-fluoro-2-methylphenyl)-1,4-
2 selenazepane-5-carboxylate (7a). Purification by flash column

N"“coome chromatography (PE/EA, 30:1) afforded 7a (50 mg, 61% yield,

F CH;, d.r. > 20:1) as colorless oil. *H NMR (400 MHz, CDCl3) & 7.43
(dd, J=8.6, 6.0 Hz, 1H), 6.91 — 6.80 (m, 2H), 4.16 (dd, J = 11.3, 4.9 Hz, 1H), 4.09 (dd,
J=10.2, 2.9 Hz, 1H), 3.72 (s, 3H), 3.07 (ddd, J = 13.2, 11.6, 5.9 Hz, 1H), 2.94 (ddd, J
=13.2, 6.3, 2.4 Hz, 1H), 2.82 (dd, J = 12.9, 10.2 Hz, 1H), 2.68 (dd, J = 13.0, 2.8 Hz,
1H), 2.43 (s, 1H), 2.37 — 2.26 (m, 4H), 2.11—2.00 (m, 1H). 3C NMR (101 MHz, CDCl5)
0 175.7,161.7 (d, J = 245.4 Hz), 138.8 (d, J = 3.3 Hz), 136.8 (d, J = 7.6 Hz), 127.5 (d,
J=8.4Hz),117.1 (d, J = 21.0 Hz), 113.2 (d, J = 20.8 Hz), 63.6, 61.7, 52.5, 35.4, 34.0,

23.3,19.5 (d, J = 1.5 Hz). 9F NMR (376 MHz, CDCl3) § -115.9. ESI-HRMS calcd for
C14H19FNO,Se [M + H] 332.0560, found 332.0566.

s Methyl (3S,55)-3-(3-methoxyphenyl)-1,4-selenazepane-5-
2 carboxylate (7b). Purification by flash column chromatography

N “coome (PE/EA, 30:1) afforded 7b (52 mg, 63% yield, d.r. > 20:1) as

e colorless oil. *H NMR (400 MHz, CDCl3) & 7.23 (t, J = 7.9 Hz,
1H), 6.96 — 6.89 (m, 2H), 6.81 (ddd, J=8.2, 2.6, 1.0 Hz, 1H), 4.16

(dd, J = 11.3, 4.9 Hz, 1H), 3.92 (dd, J = 10.3, 3.0 Hz, 1H), 3.81 (s, 3H), 3.72 (s, 3H),
3.08 (ddd, J =13.3, 11.6, 5.9 Hz, 1H), 2.94 (ddd, J = 13.3, 6.3, 2.3 Hz, 1H), 2.87 (dd,
J=12.9, 10.4 Hz, 1H), 2.75 (dd, J = 12.9, 2.8 Hz, 1H), 2.59 (s, 1H), 2.38 — 2.26 (m,
1H), 2.13 — 2.02 (m, 1H). C NMR (101 MHz, CDCl3) & 175.7, 160.0, 146.4, 129.8,

118.9, 113.2, 112.1, 68.7, 61.5, 55.4, 52.5, 35.5, 35.4, 23.1. ESI-HRMS calcd for
C14H1sNOsSeNa [M + Na] 352.0422, found 352.0423.

Se Methyl (3S,5S)-3-(4-bromophenyl)-1,4-selenazepane-5-
2 carboxylate  (7c).  Purification by flash  column

N"oome Cchromatography 7c (PE/EA, 30:1) afforded (38 mg, 40% vyield,

Br d.r. > 20:1) as colorless oil. *H NMR (400 MHz, CDCl3) § 7.48
—7.42 (m, 2H), 7.26 — 7.21 (m, 2H), 4.14 (dd, J = 11.3, 4.8 Hz, 1H), 3.91 (dd, J = 10.1,
3.0 Hz, 1H), 3.72 (s, 3H), 3.05 (ddd, J = 13.3, 11.5, 5.8 Hz, 1H), 2.93 (ddd, J = 13.2,

6.3, 2.6 Hz, 1H), 2.81 (dd, J = 12.9, 10.1 Hz, 1H), 2.71 (dd, J = 13.0, 3.0 Hz, 1H), 2.54
(s, 1H), 2.33 (dddd, J = 13.6, 11.3, 6.4, 4.8 Hz, 1H), 2.05 (dddd, J = 13.8, 11.4,5.9, 2.8
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Hz, 1H). *C NMR (101 MHz, CDCl3) § 175.7, 143.8, 131.9, 128.3, 121.5, 67.7, 61.3,
52.5, 35.5, 35.2, 23.2. ESI-HRMS calcd for C13H17BrNO2Se [M + H] 377.9602, found
377.9610.

Methyl (3S,5S)-3-(2-bromopyridin-4-yl)-1,4-selenazepane-5-

Se
2 carboxylate (7d). Purification by flash column chromatography
T N Ncoome (PE/EA, 10:1) afforded 7d (43 mg, 46% vyield, d.r. > 20:1) as
NP colorless oil. tH NMR (400 MHz, CDCls)  8.32 (dd, J = 5.1, 0.7
Br Hz, 1H), 7.51 (dd, J = 1.4, 0.7 Hz, 1H), 7.25 (dd, J = 5.1, 1.4 Hz,

1H), 4.08 (dd, J = 11.2, 4.6 Hz, 1H), 3.93 (t, = 6.5 Hz, 1H), 3.75 (s, 3H), 3.03 (ddd, J
=13.4,10.9, 5.7 Hz, 1H), 2.97 — 2.90 (m, 1H), 2.76 (d, J = 6.8 Hz, 2H), 2.58 (s, 1H),
2.43-2.33 (M, 1H), 2.11 — 2.01 (m, 1H). 3C NMR (101 MHz, CDCls) § 175.4, 156.0,
150.7, 142.9, 126.1, 120.9, 66.0, 60.9, 52.7, 35.6, 34.6, 23.4. ESI-HRMS calcd for
C12H16BrN202Se [M + H] 378.9555, found 378.9562.

Se (2R,3R,4R,5R,6S)-2-(acetoxymethyl)-6-(4-(selenomor

( AO QAe OAc pholin-3-yl)phenoxy)tetrahydro-2H-pyran-3,4,5-triyl
N mom triacetate  (8a). Purification by flash  column
o chromatography (PE/EA, 4:1) afforded 8a (53 mg, 37%

yield) as light yellow oil. *H NMR (400 MHz, CDClg) § 7.32 — 7.27 (m, 2H), 7.01 —
6.96 (m, 2H), 5.73 (t, J = 3.0 Hz, 1H), 5.34 (dd, J = 8.2, 1.3 Hz, 1H), 5.14 (dd, J = 8.2,
3.1 Hz, 1H), 5.09 - 5.01 (m, 1H), 4.24 (q, J = 2.7, 2.1 Hz, 3H), 3.97 (dd, J = 10.9, 2.1
Hz, 1H), 3.61 (dt, J = 12.6, 3.2 Hz, 1H), 3.26 (td, J = 12.3, 2.3 Hz, 1H), 3.03 - 2.90 (m,
2H), 2.45 —2.38 (m, 2H), 2.15 (s, 3H), 2.08 (s, 3H), 2.04 (s, 3H), 2.02 (s, 3H), 1.69 (s,
1H). 3C NMR (101 MHz, CDCls) § 170.8, 169.9, 169.2, 156.6, 156.6, 140.2, 140.2,
127.7,117.2,97.4,97.4, 70.6, 68.9, 68.6, 66.3, 63.0, 62.5, 50.3, 25.0, 20.9, 20.8, 20.7,
20.7, 18.2. ESI-HRMS calcd for C24H32NO10Se [M + H] 574.1188, found 574.1205.

(o)

. (2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(2-methoxy-4-

[ nco. L onc  (selenomorpholin-3-yl)phenoxy)tetrahydro-2H-pyran-

N b\/ 3,4,5-triyl triacetate (8b). Purification by flash column
o™ O

chromatography (PE/EA, 4:1) afforded 8b (45 mg, 30%
yield) as light yellow oil. 'H NMR (400 MHz, CDCls3) &
7.04 (dd, J =8.2, 1.5 Hz, 1H), 6.91 (dd, J = 7.8, 2.0 Hz, 1H), 6.83 (td, J = 8.1, 2.0 Hz,
1H), 5.30 - 5.23 (m, 2H), 5.18 — 5.11 (m, 1H), 4.95 — 4.90 (m, 1H), 4.26 (dd, J = 12.2,
5.1 Hz, 1H), 4.15 (dd, J = 12.2, 2.5 Hz, 1H), 3.94 (dd, J = 10.9, 2.1 Hz, 1H), 3.81 (s,
3H), 3.78 — 3.72 (m, 1H), 3.60 (dt, J = 12.6, 3.3 Hz, 1H), 3.25 (td, J = 12.3, 2.1 Hz,
1H), 3.02 - 2.88 (m, 2H), 2.41 (d, J = 12.2 Hz, 2H), 2.07 (s, 3H), 2.06 (s, 3H), 2.02 (s,
3H), 2.02 (s, 3H), 1.78 (s, 1H). *3C NMR (101 MHz, CDCl3) § 170.7, 170.4, 169.5,
169.5, 150.9, 150.8, 145.5, 145.5, 142.0, 142.0, 120.2, 120.1, 118.8, 118.7, 110.9, 110.8,
100.9, 100.9, 72.7, 72.1, 71.3, 68.6, 63.4, 62.1, 56.2, 50.2, 25.0, 20.9, 20.8, 20.8, 20.7,
18.2. ESI-HRMS calcd for C2sH3sNO1:Se [M + H] 604.1294, found 604.1289.

OMe
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(8R,9S,13S5,14S)-13-methyl-3-(4-(selenomorpholin-3-

yl)phenyl)-6,7,8,9,11,12,13,14,15,16-decahydro-17H-
cyclopenta[a]phenanthren-17-one (8c). Purification by
flash column chromatography (PE/EA, 3:1) afforded 8c
(49 mg, 41% vyield) as light yellow oil. *H NMR (400
MHz, CDCl3) § 7.54 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.2
Hz, 2H), 7.37 (s, 2H), 7.32 (s, 1H), 4.05 (dd, J = 11.0, 2.2
Hz, 1H), 3.64 (dt, J = 12.6, 3.2 Hz, 1H), 3.29 (td, J = 12.3, 2.2 Hz, 1H), 3.06 — 2.96 (m,
4H), 2.56 — 2.41 (m, 4H), 2.36 (td, J = 10.8, 4.1 Hz, 1H), 2.21 — 1.96 (m, 4H), 1.71 (s,
1H), 1.68 — 1.46 (m, 6H), 0.93 (s, 3H). *C NMR (101 MHz, CDCls) & 220.9, 144.0,
140.5, 139.1, 138.5, 137.0, 127.8, 127.3, 126.9, 126.0, 124.6, 63.4, 50.7, 50.2, 48.1,
445, 38.3, 36.0, 31.8, 29.7, 26.7, 25.9, 24.9, 21.8, 18.3, 14.0. ESI-HRMS calcd for
C28H3sNOSe [M + H] 480.1802, found 480.1808.

Se o (R)-2,5,7,8-tetramethyl-2-

C i ((4R,8R)-4,8,12-

N1 ° trimethyltridecyl)chroman-6-
N

yl 5-(selenomorpholin-3-
yDnicotinate (8d). Purification by flash column chromatography (PE/EA, 10:1)
afforded 8d (86 mg, 50% yield) as light yellow oil. *H NMR (400 MHz, CDCls) § 9.34
(d, J=2.0 Hz, 1H), 8.86 (d, J = 2.2 Hz, 1H), 8.47 (t, J = 2.1 Hz, 1H), 4.19 (dd, J = 10.9,
2.2 Hz, 1H), 3.65 (dt, J = 12.7, 3.2 Hz, 1H), 3.29 (td, J = 12.3, 2.2 Hz, 1H), 3.06 — 2.95
(m, 2H), 2.62 (t, J = 6.8 Hz, 2H), 2.54 — 2.42 (m, 2H), 2.12 (s, 3H), 2.04 (s, 3H), 2.00
(s, 3H), 1.82 (dt, J = 14.8, 7.3 Hz, 3H), 1.56 — 1.11 (m, 24H), 0.86 (t, J = 6.5 Hz, 12H).
13C NMR (101 MHz, CDCls) § 163.9, 152.7, 150.6, 149.8, 140.6, 140.4, 135.6, 126.8,
125.8,125.0,123.4,117.7,75.3, 60.6, 49.8, 39.5, 37.8 —37.1 (m), 33.1-32.4 (m), 28.1,
24.9, 24.9, 24.6, 24.3, 22.8, 22.8, 21.2, 20.7, 20.1 — 19.3 (m), 18.2, 13.2, 12.4, 12.0.
ESI-HRMS calcd for C3gHes1N203Se [M + H] 685.3845, found 685.3844.

6. Scale-up Reaction of 7a

o

/@\)LH In(OTf); (2.0 equiv) Se
N Cu(OTf), (1.0 equiv)
™S Se F CH; Ir[(ppy),dtbbpy]PFg (1 mol%) 2
H,N o< > > N
2 4A MS, DCM MeCN (0.1 M) H COOMe
o Blue Light, RT F CH3
3 mmol
0.85¢g 0.51 g, 52% yield

Seleno-SLAP 5

The reaction was conducted as following procedures. To a 25 mL oven-dried flask
were added the Seleno-SLAP reagent 5 (0.85 g, 3 mmol, 1.0 equiv), 4-fluoro-2-
methylbenzaldehyde (0.41 g, 3 mmol, 1.0 equiv) and MS 4A. The flask was sealed with
rubber stopper, exchanged the gas using N2 for 3 times and then dry DCM (10.0 mL)
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was added. The reaction mixture was stirred at room temperature for 4 h and filtered
through a short layer of Celite (DCM rinse). The filtrate was concentrated under
reduced pressure to afford the imine and used directly for photo-cyclization. Then
Cu(OTf)2 (1.08 g, 3 mmol, 1.0 equiv), In(OTf)3 (3.37 g, 6 mmol, 2.0 equiv), and
Ir[(ppy)2dtbbpy]PFs (27.6 mg, 1 mol%) were added to a solution of the corresponding
imine (3 mmol, 1.0 equiv) in dry MeCN (30 mL, 0.1 M). The reaction was stirred for
48 h at room temperature under the exposure of blue LEDs (30 W) with a cooling fan
to maintain the temperature. NH4OH (25 mL) was added and the mixture was extracted
with DCM (50 mL x 3). The combined organic layers were washed with brine (25 mL),
dried over Na>SOs, filtered and concentrated. The residue was purified by flash column
chromatography to afford 7a (0.51 g, 52% yield).

7. Antifungal screening/Determination of MIC

Determination of minimal inhibitory concentrations (MICs)

Yeast culture (Candida albicans ATCC 10231) was grown overnight on SDA plates
and adjusted in Sabaroud’s Dextrose broth (SDB) to a final inoculumn of 10° — 108
CFU/ml. 100 pL of two-fold serial dilution of the compounds in SDB were added to an
equal volume of broth containing the yeast culture in a 96-well plate. The final
concentration of the compounds ranged from 3.125 — 400 uM. Positive and negative
controls contained 200 ul of inoculum without any compounds and SDB broth alone
respectively. The 96 well plates were then incubated at 37 °C for 24 h. All the
experiments were performed in duplicates and the MIC was determined as the lowest
concentration where no visible growth was observed.
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Table S3. Antifungal properties of selected Selenomorpholines and 1,4-selenazapanes
against C. albicans strains.

Compound ID MIC against C. albicans
ATCC 10231 (uM)

3b >400
3c 400
3d >400
3e >400
3f >400
3h >400
3j >400
3k >400
3m >400
3n >400
30 >400
3p >400
39 >400
3s >400
3t >400
3u 400
3v >400
3w >400
3y >400
3z >400
6a >400
6b 400
6¢ >400
6d >400
6e >400
6f >400
69 >400
6h >400
6i >400
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8. Proposed mechanism

se
0
o*ﬁ\c\a\'\o“o
e\ec“o“ Se__SiMe;
5@ T+ - nethyl
NP R giimination o1
: I sily! cation
[Se\/SiMe3 LA Se__SiMe; _ LA
5 [ ¢
P> + B *Si
N/\R ';14\R SiMe;
) LA
Imine Ir(llN)
A (photocatalyst)
Generation of
Olr'((li\;) . bluellight C-centered radical
xidan
Se
(higher oxidation ability e
than Ir(l1) Ir(l)* +
Reductant ']‘/ R
LA

e

L Se
Selenomorpholine E [ J\
"+
N R

Reduction of the LA coordinated II_A
N-centered radical cation D

Se, Se
Work-up (o4
N R
N AR
A

cyclization

Possibly, the photocatalytic cyclization is undergoing the Ir(11)*/Ir(IV)
mechanistic pathway in the presence of Lewis acid (LA) as suggested by Bode et al. for
the formation of thiomorpholines from the reaction between aldehydes and SLAP
reagents pioneered by their group.® The possible mechanism is depicted above, which
is mechanistically same as the one described by Bode for the synthesis of

thiomorpholines.
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10. NMR Spectra

Compound Seleno-SLAP 1
H NMR (400 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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Compound 16
'H NMR (400 MHz, CDCl3)
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Compound Seleno-SLAP 4
H NMR (400 MHz, CDCls)
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Compound Seleno-SLAP 5
H NMR (400 MHz, CDCls)
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Compound 22b
'H NMR (400 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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Compound 34

IH NMR (400 MHz, CDCls)
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Compound 3b
'H NMR (400 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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IH NMR (600 MHz, CDCls)
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19F NMR (376 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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19F NMR (376 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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Compound 3j
'H NMR (400 MHz, CDCl3)
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Compound 3k
'H NMR (400 MHz, CDCl3)

-9.99
7.86
7.84
7.55
7.52

Se
N
H
OHC
& d & 4 od¢E W <4
@ ® @ ® S9oo & -
o - - o - - - - -

11.0 10.5 10.0 95 9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 05 0.0 -05
1 (ppm)

13C NMR (101 MHz, CDCls)

-191.96
-151.74
~136.02
~-130.35
~127.25
—77.16 CDC
—63.36
—49.90
—24.57
-18.30

OHC

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10
1 (ppm)

547230



Compound 3l
'H NMR (400 MHz, CDCl3)
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IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)

Compound 3p

A A
€V’
vy'e
SY'C
] A
] A
VA A
88°C
16°C
v6'C |
G6°C
96°C
86°C

66°C

10°€
zog
AL
vee
9z°¢ |
12°S
0€'E
0€°E -
09°€
L9°¢

e

—_———

Ao 9z
8¢L
oL
ZvL ]

vy L]
oL’

0SO,F

85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05
1 (ppm)

9.0

13C NMR (101 MHz, CDCls)

0.0 9.5

L2°81 —
cLve -

c6°6v -

91729 -

)Ad9lLLL

€0°6LL
60°02L~
€6'921L
osL0cL”

8€'8vlL
€v'osL

0SO,F

70 60 50

80

1 (ppm)
61/230

210 200 190 180 170 160 150 140 130 120 110 100 90




19F NMR (376 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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'H NMR (400 MHz, CDCl3)
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Compound 3u

IH NMR (400 MHz, CDCls)

€8°L
vz
SvT |
She
o'z
o'z
o'z
8z |
MQ.N;
96°Z |
96°Z |
66°Z |
00°€ |
00°¢
8z’
6zc/
zZ9'¢
s9'¢
SO'P
90’V
80"V
80"V
6L°L;
0Z'L;
0Z°L;
9Z'L-
0090 9Z°L
9Z'L 1
9Z'L |
veL |
GE L
9¢g°.
9¢g. !
v L
Ly L]
8L

e

—_—fr——

€87
€8°L
€8°L’

160
-00'¢

eoz
Z0'L
£0°L

-00°L

/.60

DeTA

260

90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0

9.5

1 (ppm)

13C NMR (101 MHz, CDCls)

L2°'81L —
18'v¢ -

80°0G —

c6°29 -

)ads9LLL

bEBLL
6L 121~
10°821 -
£9°0€)
69's€l 7
vg-ocl

co vl

-10

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

1 (ppm)

66 /230



Compound 3v

IH NMR (400 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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Compound 4b

IH NMR (400 MHz, CDCls)
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Compound 4c
'H NMR (400 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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Compound 5a

IH NMR (600 MHz, CDCls)
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Compound 5b

IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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Compound 6b
'H NMR (400 MHz, CDCl3)
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'H NMR (400 MHz, CDCl3)
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IH NMR (400 MHz, CDCls)
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IH NMR (400 MHz, CDCls)
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'H NMR (400 MHz, CDCl3)
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Compound 8d
'H NMR (400 MHz, CDCl3)
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500 1000 1500 2000 2500 miz
Intens, 212.0374 +MS, 0.5-0,6min #29-34, Background Subtracted
100
80
60
40
SL AL
G‘l'l T | It Ll | Hi‘ .I i 4w al | |Il| [T |
212.0368 CEHISN15e15i1, 2120368
100
&0
1+
60 2100377
40 1+ 1+
208.0295 214.0366
20 1+ ‘
o . 206.0428 Ly J | . .
200 206 M0 215 220 230 miz
Bruker Daltonics ESI - micrOTOF QI MS Lab [IAC - SPST - TJU Page 1of 2
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Evaluation Spectra / Validation Formula:

Meas.miz # lon Formula m/z Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
212037419 1 CBEH18NSeSi 212036801  M+H 06 8233 ok 05 even
Calibration Info: Mass List:
S L2019 40633 PM # miz  Res. SN 1%  FWHM
Calibration spectrum:  +MS, 0.1-0.2min #7-10: Scan ] :ggg] E:ﬁs “% 2;?;;;-; 153'3 g-g: I
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) ) ’ ’ .
Calbration mode: Guadralic 3 212.0374 10776 58501.7 24.4 0.0187
4 338.3401 10098 44566.7 78 0.0335
] 5 547.3732 14709 15389.7 254 0.0372
Rem? 1" g %gg; Resulingmiz _Intensity Error [ 548.5034 22226 26627.7 44,1 0.0247
3220481 7 5483749 10625 310241 51.5 0.0517
§22.0200 8 6105263 17714 146611 26,2 0.0350
) 9 BO7 6515 9533 38244.0 782 0.0732
2 922,012 M7 1.491
1331 gggg 9 10 T42.5075 13522 21119.7 50.5 0.0545
| 1 7445119 29708 128825 3.2 0.0251
1521.9715 1521 9688 5142 -1.762
1821 9523 12 890.7907 13064 9507.2 54,7 0.0682
21219332 2121835 1612 0.653 3 8928006 23390 40118 233 00382
2421.9140 # miz Res. SN 1% FWHM
2721.8948 1 206.0428 10472 18 0.0197
140.0682 140.0681 ag7 -0.558 2 207.0461 10523 0.2 0.0197
Standard deviation: 2.673 3 208.0395 10573 186 0.0197
4 209.0403 10624 17.3 0.0197
H 210.0377 10675 496 0.0197
[ 211.0380 10726 6.3 0.0197
7 212.0368 10776 100.0 0.0197
8 213.0384 10827 120 0.0197
g 214.0366 10878 211 0.0197
10 215.0385 10929 23 0.0187
11 216.0338 10880 07 0.0197
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 2 of 2
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Compound 13

DAAC2020.. \OEHO01 164-2G-14 0817/20 18:51:28

QEH001164-ZG-14 #11-27 RT: 0.11-0.24 AV: 8 NL: 2.11E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 887.20830
90
. o
80—
] FmocHN Se
70 2
i) -
g 7
S 60
g °Y
= .
< 505
@ .
= ]
© 407
S "
R
30—
20
3 284.05853
Al 150.11292
103 1 422.19479 807.29044 965.12608
] 502.11156 ~ 643.15660
G_ lI JI.‘Ir ‘I | I .I T L] r 1 1 T T | T -Il T 1 | L] L Il T | T T lIl | T )
100 200 300 400 500 600 700 800 900 1000
m/z
887.20830 NL:
100 885.20993 2 11E8
@ QEH001164-ZG-14#11-
g 80 27 RT:0.11-0.24 AV:8
S I T: FTMS + p ESI Full ms
S 60 883.21138 [100.0000-1000.0000]
2 ] 888.21099
2 40
= 7
& 20 862.21380 890.21095
3 880.2__1I518 | | 891.21122
0 10 | i
887.20480 NL:
100 885.20559 1.49E5
80-] Ca44 Hsa N2 Og Sez +Na:
C44 Hsa N2 Og Se2 Na+
. a Chrg 1
60 p g
] 888.20816
407 883.20749 889.20498
00 881.20828 890.20834
| 88021089 | | 89121169
G I i 1 | 1 1 1 | 1 1 T | 1 I T

ot |
880 882 884 886 888 890 892
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Compound Seleno-SLAP 2

DAIAC2020L. \QEHO01164-2G-11 0817/20 18:34:04

QEHO001164-ZG-11 #9-36 RT: 0.09-0.34 AV: 14 NL: 2.71E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

298.11072
100; TMS__Se
90 HZNJ\’O\|<
80
70
[1F] -
2 .
S 60
T Y
= -
£ 505
@ ]
= .
T 40 322.09290
£ 7 ‘
30—
3 225.02144 |
207 | 392.04321
10-] 152.96376 "
: - 476.18981 561-19079 649.26173
G_ |1I L L L] J| 1 1 T | ) I-l.l L] | L] 1 1 1 | I T I I | T T 1 1 |
100 200 300 400 500 600 700 800 900 1000
miz
298.11072 NL:
1005 2.71E9
o QEHO001164-ZG-1149-
g 807 36 RT:0.09-0.3¢ AV:
g 14 T: FTMS + p ESI Full
S 60 ms
g 296.11174 [100.0000-1000.0000]
£ 407
E -
2 20 294.11354 300.11093
G: 292.11675 ‘ | | | |301.31415
298.10999 NL:
100+ 4.03E5
80 C 11 H27 NOSeSi +H:
] C11Hz2a N1 01 Seq Siq
4 a Chrg 1
60 pa Chrg
3 296.11078
40
20 294.11268 300.11017
. ] 292.11594 ‘ | x [ I 301.11352
|""I""I""I""|' I""I'"'I""|""I""I""I'"'|""I""I""I""| II'I""I""I""l" L IIII""I""|""I""IIIII
290 292 294 296 298 300 302
m/z
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Compound Seleno-SLAP 3

DAAC20200. \OEHO01 164-2G-12 0817/20 18:35:52

QEH001164-2G-12 #12-37 RT: 0.11-0.34 AV: 13 NL: S.57E8
T: FTMS + p ESI Full ms [100,0000-1000.0000]

100 253.01653 TMSvSe
a0 o
" H,N ~
o
o 70
o
g &0
H
£ 50
@
2
F 40
[}
T . 292.02510
334.03582
20
361.04683
10 22502157 5420193 13.05673
, 159.08410 445.06845 f 71410473 777.03040  878.07840
AR bbb R LAk ML Rkl R hhbd R hikd RUL) RART RALI MRS RAL] LARE AL LARE LA |
100 200 300 400 500 600 700 800 900 1000
miz
4 270.04305 ML:
o 8.19E7
2. QEHO01164-ZG-12#12-
= 37 RT:0.11-0.34 AV:
E g 13 T: FTMS + p ESI
F 268.04384 Full ms
< [100.0000-1000.0000]
o 4
éﬁ 2 266.04579 26703227 272.04329
o1_264.03654 25533295 J I 269.04725 Z?LﬂisaB 273.04656 274.01205
270.04230 NL:
10 4.15E5
8 CaHya NOz SeSi+H:
CaHzo Ny Oz Bey Sy
B pa Chrg 1
268.04309
4
266.04500 957 14570 272.04248
20 ? 271.04566
264.04826 | 269.04645 1 273.04584 27403933
B B o e o o I e B B o e e ST A B
264 265 266 267 268 269 270 271 272 273 274
miz
292.02510 ML
10 1.68E8
84 QEH001164-ZG-12#12-37
s RT:0.11-0.34 AV:13T:
3 FTMS + p ESI Full ms
§ & 290.02598 [100.0000-1000.0000]
o 4
32 288.02786 29 (o842 sos a8t 40P
o 286.03107 286.99633 291.02927 e 205.11405 296.1I1160
202 02425 ML:
10 4,155
8 CgHia NO2 Sesi+Na:
CgHia My Oz 5eq Siq Nay
& pa Chrg 1
20002504
4
288.02694 ngg no7 294,02443
2 E9.02764 293.02750
28603020 291.02838 295.02778 29602127
G'I|IIII[II'II|III[]IIII|[II'I|IIII[II'IIIIIl'||l|l|l||'||'||l|||l|l'||l
285 286 287 288 289 200 29 292 203 294 235 295 297
miz
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Compound 16

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/5/2019 T:22:47 PM
File Name: D:\DatE|AC Operator: Shuyang Yang / XZ
Source Type LEPTIYSYI20190605ZHOUGHAN, 2133 P1-C-6 0] 709" Set Nebulizer 0.2 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source

Intens. +bAS, 1.0-1.3min #58-79
10
1.04
0.84
Boc
" N /\/\Se
061 499,0596 H 2
0.44
0.2
- 1 234‘10291
00 — rll Loa " ']‘“‘.J T;E'IG : 14-116‘.:3?‘18 ki, 131533444?099@2&? " . — ZIBB?JDE!?
500 1000 1500 2000 2500 miz
Intens +M5, 1.0-1.3min #58-79|
104
! 1+ 1+
& 4o7.0508  499.0596
44 1+
495.0604 |, .
2 1+ 496.0630 i+ 14 5010576
493.0632 498.0618 500.0591 i+
02.0591
L | ) T W
104 C16H32N2Nal045e2, 499.0585
1+
6+ 1+ 499.0588
497.0598
4 1+
495,
95.0611 1+ e
2] 1+ 496.0625 1+ 1+ 501.05%0
14 4930629 498.0626 500.0618 1
4s2.0650 | l | | | 502.0619
W] - = 7 t T ¥ - T T
492 404 496 498 500 502 504 506 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lon Formula Score mfz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
499059585 1 C1BH3ZNZNaO4Se2 5284 459058807 08 16 1786 15 even ok M+Na
Calibration Info: Mass List:
Date: G132019 50713 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-278: Scan ; i?‘;?ﬁg] ﬁggg :gg] i; g- g;g?
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 d19I1410 13000 340'5 7'2 0' 0332
Calibration mode: Enhanced Quadratic ! : i :
4 438,9983 11523 228.5 5.1 0.0381
) ; 3 430.9976 12125 149.8 33 0.0383
Refer:erg;g; Resulting miz__ Intensity  Ermror [ppm] ? ﬁggi ﬁggg :ggg 132 g ggg?
ggg g;g:} gggg;:g 1 73;; ?ﬁ 8 4449906 11611 180.8 4.0 0.0383
927.0098 9220095 43046 .0.353 9 4750757 12880 161.8 39 0.0369
1221.9906 1221.9918 56228 0.690 10 4770758 12715 167.3 4.0 0.0375
15219715 1521 9728 50231 0877 1 481,0631 12268 1452 3.7 0.0400
18219525 18210531 35083 0.406 12 4920631 12198 205.3 5.1 0.0403
2921 9332 2121.9317 19186 0668 13 493.0632 13903 841.0 21.0 0.0355
2421.9140 24218085 8441 2248 14 4840625 11988 554.5 13.8 0.0412
27218048 27218093 1902 1633 15 4950604 14222 21917 549 00348
Standard deviation: 1.572 16 4960630 14700 1524.5 38.2 0.0337
17 497,0599 15079 38319 6.1 0.0330
18 458,0618 12523 7756 19.5 0.0398
19 459.0596 14346 3973.7 100.0 0.0348
20 500.0591 11729 B57.6 16.6 0.0426
21 501.0576 13132 1313.0 332 0.0382
22 502.0591 12671 2318 5.9 0.03%6
23 503.0620 10378 191.9 4.9 0.0485
24 503,3702 30574 107.6 27 0.0185
25 586.9930 13778 1225 35 0.0426
26 SET.9944 13485 B85.9 2.5 0.0437
v 588.9912 13774 201.5 5.8 0.0428
28 589.9928 12749 103.8 3.0 0.0463
29 590.9908 13232 2381 6.9 0.0447
30 552 9883 12714 230.8 6.7 0.0466
3 567.0524 13553 87.3 25 0.0441
32 TB3.2246 36680 215.8 6.8 0.0208
33 T63.5774 13918 11341 36 0.0549
34 971.1247 12752 78.5 2.8 0.0762
35 973.1255 14160 ar.1 31 0.0887
36 1077.8161 16758 83.5 3.2 0.0843
ar 1446,0618 43917 64,4 30 0.0329
a8 18683444 56285 B3.8 3.0 0.0332
39 2344.0291 25738 325.2 8.9 0.0811
40 2344 6586 23517 175.0 53 0.0887
# miz Res. SN 1% FWHM
1 489.0671 14058 0.6 0.0348
2 4500653 14088 0.6 0.0348
3 4910643 14118 4.5 0.0348
4 4920650 14145 5.7 0.0348
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 493.0629 14174 21.0 0.0348
] 4940834 14203 16.1 0.0248
7 495.0611 14231 53.7 0.0348
8 496.0625 14260 5.3 0.0348
9 497.0598 14289 91.1 0.0348
10 498.0628 14318 21.0 0.0348
1 499.0588 14346 100.0 0.0348
12 500.0618 14375 18.3 0.0348
13 501.0590 14404 3.6 0.0248
14 502.0619 14433 5.6 0.0348
15 503,0600 14461 33 0.0348
16 504.0622 14480 0.5 0.0348
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound Seleno-SLAP 4

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acguisition Date: BAG/2019 12:07.03 PM
File Name: DiData\lAc Operator: Shuyang Yang / X2
Source Type EEFTWSYQN QEGOSEWQH%{QFE%;Z\M_M -C-B_g['l,;‘?iegﬁ.d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +hAS, 1.0-1.1min #62-63|
x1

1.2

1,04 ™S \/Se

0.84

1+ HzN
451.0872
0.6
0.44
1868.3594
0.24

2875.0057
26031020

500 1000 1500 2000 2500 miz

Intens.. +M5, 1.0-1.1min #62-63
G007

5007 226.0533
400
3001

2004
227.052% 228.0633
230991 224.3647

1003 ! 2 n h L
ol Loaad b ol L canl

G003

| -
C7H20N15a 1% 1,2260525

1+
5003 226.0525
4007

3004 1+
224,0534
200

1+ 1+ 1+ 22815523
1004 222.0552 223.0560 22513549 227.0542 | 1+
£ A 229.0543

o v 'y v T ' v T v T
222 223 224 225 226 227 228 224 miz

Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
226.083317 1 CTH20NSeSI 10000  226.052455 0.9 -38 2006 05 even +

Calibration Info: Mass List:
Date: 6/13/2019 5:09:05 PM
ety Br12/2019 509 " miz  Res.  SIN 1%  FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-277: Scan ; ggg?g;g 2;222 g;g ;?-g 3'3133:
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) ! - : :
Calibration mode: Enhanced Quadratic 3 3121093 11144 214 195 0.0280
4 4309152 12782 333 320 0.0337
) ] 5 4451021 13878 219 212 0.0321
Refer:erg;g; Resulting miz__ Intensity  Ermror [ppm] & 4470993 10465 25 412 0.0427
322 0481 592 D481 377 0.053 7 4480998 12198 are 36.6 0.0367
529 0290 522 0261 18077 0211 8 4489.0957 11774 T79.4 T7.0 0.0381
927.0098 9220088 43738 1.046 9 450.0975 15080 0.8 29.9 0.0298
1221.9906 1221.9913 50505 0.503 10 451.0972 12355 103.0 100.0 0.0365
15219715 1521.9778 53030 0890 1 452 0969 10437 252 24.4 0.0433
1821.9523 1821 9522 36003 _0.080 12 453.0964 12998 41.4 40.2 0.034%
2921 9332 2121.9326 40396 0244 13 471.0811 16223 415 40.6 0.0290
2421.9140 2421.9116 8841 0877 14 473.0790 14950 341 334 0.0316
27018048 27918967 2350 0689 15 5031136 25477 20.1 19.8 0.0197
Standard deviation: 0.885 16 503.3709 11653 18.8 18.5 0.0432
17 527.1107 12678 21.5 213 0.0416
18 5201039 10962 27 225 0.0483
19 566.8902 14408 21.4 21.3 0.0393
20 693.4722 39974 17.3 17.6 0.0173
21 T63.2564 21823 51.5 52.7 0.0350
22 783.5811 25745 33.2 34.0 0.0297
23 8747299 46052 18.1 19.4 0.0190
24 8748512 46505 17.4 176 0.0188

25 10774107 25048 235 237 0.0430
26 1077.8173 16662 25.0 252 0.0647

27 1348 4638 53379 19.5 19.2 0.0253
28 1348.6442 54858 19.0 18.7 0.0246
29 14456403 24356 18.8 184 0.0594
30 14460904 18309 5 309 0.0790
3 1458,9558 41798 26.8 262 0.0349
32 1546.1718 58384 20.0 19.5 0.0265

33 1868.3584 52945 474 437 0.0353
34 23440641 54052 76.6 60.6 0.0434

35 23448925 58539 53.2 42.1 0.0401
36 2360.3829 73417 28.1 219 0.0322
ar 2360.8619 67780 36.4 28.4 0.0348
38 2361.,0552 63741 56.5 44.0 0.0370

39 2875.0057 TEA53 37.0 227 0.0364
40 28531429 65544 328 201 0.0441

# miz Res. SiN | % FWHM

1 220.0584 B78% 18 0.0250

2 221.0618 GEze 0.2 0.0250

3 2220552 BBES 188 0.0250

4 223.0560 909 17.5 0.0250
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1 % FWHM
5 2240534 8048 49.7 0.0250
] 2250549 5088 8.9 0.0250
7 226.0525 a0za 100.0 0.0250
8 2270542 G0BE 131 0.0250
9 228.0523 9108 212 0.0250
10 229.0543 a148 26 0.0250
1 230.0495 a188 07 0.0250
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound Seleno-SLAP 5

D:IAC2020\.. \QEH001164-ZG-13

08/17/20 18:45:40

QEH001164-ZG-13 #9-35 RT: 0.09-0.32 AV: 13 NL: 1.68E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

T 284.05874
6 TMS” 86
306.04066
80 04 HZN o\
o 70 o
5
-8 267.03219
§ 50 i
@@
£ 40
&
30
32205671
20
10 / 535.08444
167.10480 224.03751 414.96593 SET.06631 631 96592 806.09276
0 LM Jchbd RASA hbohd A bt Rk bbbl MG kbl AEd4 RbAS hikd bbbl Aidd bisbd hicd ot hid ik hidd ihbd Aid |
600 700 800 900 1000
miz
284.05874 NL:
10 1.68E9
% 5 QEH001164-2G-13#9-
e 35 RT:0.09-0.32 AV:
- 13 T: FTMS + p ESI
3 28205973 Full ms
< [100.0000-1000.0000]
24
:Z: 5 280.06165 g1 06228 — 286.05895
o1 278.08487 279 04892 283.06295 e l 287.06219 288.05572
284.05795 NL:
10 4.11E5
8 Cg Hz1 NO2 SeSi +H:
CaHz2 Ny Oz Se Siy
6 pa Chrg 1
282.05874
4
280.06065 286.05813
2 281.06135 se3. 06210 28506131
278.06391 0 287.06149 288.05498
T T L e S L R R
278 279 280 281 282 283 284 285 286 287 288 289
miz
306.04066 NL:
10 1.36E9
% 4 QEH001164-2G-13#9-35
< RT:0.09-0.32 AV:13T:
2 & FTMS + p ESI Full ms
3 R
3 — [100.0000-1000.0000)
24
=
- 30204354
T 2 303.04418 308.04089
o 300.07484 g ;
P i 301,14187 305.04489 b 309.04412 310.09072
306.03990 NL:
10 4.11E5
8 Cg H21 NO2 SeSi +Na:
CgoH21N1O2Ses Siy Nay
6 pa Chrg 1
304.04069
4
302.04259 308.04008
2 303.04329 — 307:04325
300.04585 3 309.04343 310.03692
T T B e e e R e S
0 301 303 306 308 309 310
miz
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Compound 30

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: B/52019 7:11:11 PM
File Name: D:\DatallAC Operatar: Shuyang Yang / XZ
Source Type EEFTWSYQN QEGOSIZWE)AJ%{QF[I‘%;ZHSD_M -C-d_g;;‘?i%g&d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +MS, 0.6-1.0min #35-61, Background Subtracted
x1
2,04
1.54
1+
381.1829
1.04
1+
7393746
1+
0.5 5411175
23441101
0.04
500 1000 1500 2000 2500 miz
Inle1r$i' 381,1829 +MS, 0.6-1.0min #35-61, Background Subtracted
£
1.04
0.8
0.6
1+
041 382.1867
0.21 1+
381.6866 383.1900
1 A e
x'ﬂﬁ' 381.1825 C25H 26 Nal02, 3811825
1.0
0.8+
0.6
| 1+
04 382.1859
0.2 1+
383.1890
00 — . —L , , , .
381 382 383 384 385 386 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 2
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
381182911 1 C25H26Na02  100.00  381.182501 0.4 114 28 125  even ok M+Na
Calibration Info: Mass List:
Date: G132019 4:55:51 PM
Polarity: Positive # miz Res. SIN | % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-276: Scan ! sasmr s eTis o E@r 0Oss
Refarence mass lis:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 361.3255 12824 582 79 00282
Calibration mode: Enhanced Quadratic 3 3811829 12488 8240 100.0 0.0306
4 382,1867 12268 2222 27.0 0.0312
) ’ 5 4132104 12922 185.2 252 0.0320
Sofmeen e Seire T eewie Praier 6 4671020 13382 1710 286  0.0349
) 7 541.1175 13628 193.0 42.7 0.0397
322.0481 322.0482 445 0.383
822 0290 G202 0285 15330 0770 ] 5421204 12914 91.5 20.3 0.0420
927 0098 9730092 37940 0690 9 543.1167 12866 76.6 17.1 0.0422
1221 9806 12910020 47830 1084 10 610.1839 14070 B7.4 23.1 0.0434
1521.9715 15219724 5idag 0631 1 6151376 13108 81.7 245 0.0469
1821.0523 18219596 22714 0893 12 616.1379 13458 59.0 15.8 0.0458
21319332 2121.9321 40487 0485 13 5891571 14666 88.9 28.4 0.0470
24219140 24210078 10648 _2.545 14 690.1574 12242 47.8 15.3 0.0564
2721 8048 27218905 2397 1709 15 730.3746 12494 169.2 59.8 0.0592
Standard deviation: 1.657 18 7403770 13879 107.4 38.0 0.0533
o 17 TEIATTG 14197 G6.6 24.6 0.0538
18 TE4.1739 14294 48.2 178 0.0535
19 771.4008 13928 66.2 249 0.0554
20 772.4009 19812 428 16.0 0.0380
21 837.1917 12991 51.8 216 0.0644
22 838.1954 13951 43.3 18.2 0.0601
23 911.2121 12958 43.9 20.5 0.0703
24 9122121 11870 5.5 16.6 0.0769
25 913.2119 12115 346 16.2 0.0754

26 985.2292 14164 45:6 231 0.0696
el 986.2302 13596 39.5 201 0.0725

28 987.2276 13277 36.5 18.6 0.0744
29 1059.2463 13437 39.6 215 0.0788
30 1060.2483 13925 40.7 221 0.0761
el 10612439 13046 7.9 208 0.0813
32 1097 5659 12834 33.1 18.6 0.0855
33 1088.5662 15081 318 178 0.0728
34 1133.2681 13170 326 18.8 0.0861
35 1134.2663 12868 36.1 20.8 0.0881
36 1135.2648 13162 6.4 21.0 0.0863
ar 1207 2844 13136 27.2 16.2 0.0819
38 1208, 2866 13613 29.0 17.4 0.0888
39 1209.26808 13760 325 19.4 0.0879
40 1283.3059 14297 278 172 0.0898
# miz Res, SIN 1 % FWHM

1 381.1825 12468 100.0 0.0306

2 382.1859 12501 273 0.0306

3 383.1890 12533 40 0.0308

4 384.1919 12566 04 0.0306

Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 2
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Compound 33

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acguisition Date: B/5/2019 6:59:38 PM
File Name: D:\DatallAC Operatar: Shuyang Yang / XZ
Source Type EEFTWSYQN QEGOSEWQAJ%{QFE‘%;Z\ZS_M -C-Q_g;;‘?i%gﬁ.d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bAS, 0.7-0.8min #43-49
x10°]
N
|
1.25- lo) N
Br
1.00] o
(8]
1+
§38,3004
0,751
1251 81 7
10,504
025
360.3216 23440331
0.00 — e . . — y . A —
500 1000 1500 2000 2500 miz
Intens. +M5, 0.7-0.8min #43-49)
109
1.0
0] 638 3004
636 3025
0.64
0.44 1+
63? 026 639.3017
0.24
640.3034
0.0 - -
C35H528r 103N, M+nNa, 636.3023)
2500
20001 636.3023 638 3009
15004
3 1+
1000 63? 3056 639.3038
5007 1+
40,3067
0 . - 5 . . :
635 ki) 641 642 643 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
£38.300395 1 C35HS4BrNNa0O3 10000 638317927 ATS 275 4105 85 even ok M+Na
Calibration Info: Mass List:
Date_ ) ﬁil;-'?[)l? 4:35:02 FM # miz Res. SN 1% EWHM
Polarity: Positive 1 3603216 11808 171.5 3.0 0.0305
Calibration spectrum:  +MS, 4.6-4, Tmin #271-277: Scan . : . -
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 614.3190 11333 353.9 1.4 0.0542
Calibration mode: Enhanced Quadratic 3 615.3221 12587 1486 48 0.0491
4 616.3166 13221 3049 12.8 0.0465
: P 5 B17.3183 12587 154.4 5.0 0.0450
B omne mwool n
. 129. ; .
g§§ g;g; ggsg;gg 1 9;2? _gg;g B 6356.3025 15534 2480.7 832 0.0410
922.0098 922 0091 48307 0723 9 637.3026 13414 9E7.1 324 0.0475
1221 6806 1291 6018 E1009 0835 10 638.3004 17175 2983.0 100.0 0.0372
1521.9715 15219728 67855 0.871 " B33.3017 14171 956.5 321 0.0451
18219523 19219505 42705 0115 12 40,3034 12367 193.7 65 0.0518
21219332 21218327 49312 0192 13 734,2972 15159 BE.1 26 0.0484
24219140 24219087 12135 2166 1 736.2058 12264 65.2 25 0.060¢
2721 BG4E 2791 BOET 2778 1476 15 T63.2116 9569 1216 4.9 0.0788
Standard deviation: 1418 16 7635763 13953 80.7 3.2 0.0547
17 12276274 11904 53.0 27 0.1031
18 12286302 13444 44.8 22 0.0914
19 12206286 138947 132.4 65 0.0882
20 12306262 13078 93,1 47 0.0841
2 1231.6235 12526 B81.6 4.1 0.0883
22 1232.6256 10782 455 2.3 0.1143
23 12496124 14687 606.5 303 0.0851
24 12506143 14246 475.5 238 0.0878
25 125186117 18315 1457.3 748 0.0683
26 12526126 15451 540.8 470 0.0811
27 12536119 16150 962.2 48.1 0.0776
28 1254 6147 12977 490.8 245 0.0867
29 1255.6140 14657 2231.2 1.0 0.0854
30 1256.6108 12572 65.7 33 0.1000
3 1349.6072 14211 43.0 21 0.0850
az 1445 5878 39574 419 20 0.0385
33 14460716 18254 56.8 26 0.0782
34 1864.9164 12954 85.5 3.0 0.1440
35 1865.9247 12851 925 32 0.1452
36 18669151 16516 1459 51 0.1130
v 1867.9161 13680 1299 4.5 0.1365
38 18689174 18026 94.9 3.3 0.1037
a9 2344031 65247 318.0 T4 0.0359
40 2344 6580 23355 162.0 aT 0.1004
# miz Res. SIN 1% FWHM
1 635.3023 4126 95.0 0.1542
2 37,3056 4133 o 0.1542
3 638.3009 4139 100.0 0.1542
4 639.3038 4146 3t 0.1542
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM

5 540.3067 4152 74 0.1542

B £41,3098 4159 1.1 0.1542
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST - TJU Page 3ol 3
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Compound 34

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/5/2019 T:05:25 PM
File Name: D:\DatE|AC Operatar: Shuyang Yang / XZ
Source Type EEFTWSYQN QEGOSEWQAJ%{QFE‘%;Z\ZB_M -C-B_QEI,;%%ET.G Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source

Intens. +hAS, 0.5min #28|
x1od
N
6 ’d I
(o) NS
CHO
1+ (0]
4 6184131 (0}
1+
24 1213.8337
297.1649 1446,0872 18092596 515 25062 2874.9522
0-
500 1000 1500 2000 2500 miz
Intens. +MS, 0.5min #285]
5000
1+
4000] 586.3846
3000
2000 1+
5873902 1+
10004 588.3956 1+
586.9373 589.3986
o WL 588§?23 N 590}34?1590}23? 590:’3433‘ -
CIEHSININa 104, 586.3867]
50004 1+
4000 586.3867
30004
1+
2000 587.3900
10004 1+
588.3931
od, . A , Ly . , ,
586 587 588 589 5490 581 miz
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. m/z # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
586384628 1 CI6H53NNaO4 40.82  585.38BBB0 21 35 832 105  even ok M+Na
618.413137 1 C38HS3NSNaO BE.06  618.414232 ER -1.8 3T 145  even ok M+Na
2 CATHS7MNaO5 10000  618.412885 0.2 0.4 434 85 even ok M+Na
1213.833697 1 CT4H114N2ZNa010 1441  1213.836569 29 2.4 494 185 even ok 2ZM+Na
2 CT6H10BN10Na02 0.34  1213.539243 55 4.6 634 285 even ok 2ZM+Na
Calibration info: Mass List:
Date: 6132019 4:44:41 PM
Polarity: Positive L4 B.E»&Tz Res. SL‘;N 1% me
Calibration spectrum:  +MS, 4.5-4,Tmin #270-277. Scan 12 :92.4632 Egg; 342 1?; 0.04?;
Reference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) ! - ! .
Calibration mode: Enhanced Quadratic 3 5834755 17048 16.1 53 0.0348
4 596.4298 14210 75.2 24.8 0.0420
. : 5 5074340 12976 31.6 10.4 0.0480
Refi jz__Result jz__Intensity E
e — o Me TIensl T 6 614442 14862 268 89 0.0413
) 7 618.4131 14034 300.7 100.0 0.0:441
ggg'm ggsg;g‘; 17??2 _?;gg 8 619.4120 14836 150.0 49.9 0.0418
923 0096 9220005 44213 0348 ] 620.4190 12620 28.6 a5 0.0492
1221.9906 12219926 52267 1626 10 626.3704 17147 28.8 9.6 0.0365
15210715 15210730 56948 074 o G2ams 17g64 14 47 0058
18219523 16219532 37080 0.478 12 ewa21z 38041 13.0 43 o0e2
21219332 21210326 41144 -0.249 13 G@2es2 3926 127 4z 0o
24219140 2421 9041 10167 a0z 14 716.4125 19190 18.2 6.0 0.0373
27218948 27218021 2163 2668 15 7632607 16947 215 r1o 00450
Standard deviation: 2,590 16 763.5747 13186 16.3 50 0.0557
17 1077.8141 16764 18.7 6.4 0.0643
18 1089.0068 32881 1.9 40 0.0331
19 1181.8088 15296 19.5 6.7 0.0773
20 11828069 13947 18.3 6.3 0.0848
21 1191.8536 10887 13.1 45 0.1085
22 1200.8775 13003 16.9 5.8 0.0830
23 1210.8642 11559 13.3 46 0.1048
24 1213.8337 13355 136.5 46.8 0.0909
25 1214,8357 11416 98.7 33.9 0.1064
26 1215.8419 13897 56.1 19.3 0.0875
27 1216.8395 12541 19.2 6.6 0.0870
28 1225.5626 36057 13.2 45 0.0340
28 1317 4657 54430 146 49 0.0242
30 1445.5802 35393 13.2 44 0.0408
31 1446.0872 22025 17.2 5.8 0.0631
32 1809.2596 19111 27.0 86 0.0047
33 1810.2576 14322 258 83 0.1264
34 18112548 13887 18.5 59 0.1304
35 1868.3371 54911 12.9 4.1 0.0340
36 2344 0383 13469 240 7.0 0.1740
ar 23446489 22572 28.2 8.2 0.1039
38 2360.9938 67131 20.3 5.8 0.0352
39 2536.5586 78881 26.7 72 0.0322
a0 26024794 75234 16.4 5.1 0.0346
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1 % FWHM
1 586.3867 13741 100.0 0.0427
2 587.3800 13765 40.1 0.0427
3 58,3831 13788 86 0.0427
4 5B8,3961 13812 1.3 0.0427
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3b

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 11442019 12:01:28 PM
File Name: D0\DatalyY SY\2018901041240_P1-B-3_01_8216.d Qperator: Shuyang Yang | XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +M3, 0.3-0.4min #15-22, Background Subtracted
4000
3000 Se
1+
340.2819
N
2000 H
1" F CH,
619.5288
1000
1+
1244.0833
577.6380 L
R Lol e (]
500 1000 1500 2000 2500 miz
Intens. +M5, 0.3-0.4min #15-22, Background Subtracted
200 260.0351
150
2580334
100
50
M i I1 ,l il Ay, i I} bl h ‘. i 'l i M I i
28 CIIAISFIN1Se 1, 2600399
1+
200 260.0348
150
1+
100 258.0359
1+ 1+ 1+ 1+
50 256.0375 257.0386 1+ 610300 2620352 4,
259.0388 y
| 1 | | 2630384
0 - { £
254 255 258 260 262 264 miz
Bruker Daltonics ESI - micrOTOF QI MS Lab [ IAC - SPST - TJU Page 10f 3
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Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
260.035065 1 C11H15FNSe 260034850 M+H 0.2 -0.8 631.5 ok 45 even
Calibration Info: Mass List:
Date: 118/2018 5:00:28 PM # miz  Res. SIN 1%  FWHM
Polarity: Positive 1 258.0334 18136 81.4 4.8 0.0142
Calibration spectrum:  +MS, 0.2min #2: Scan 2 280-0351 12325 123'? ?'3 0'02"
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) B " : }
Cailbration mode:  Guadratic 3 2742753 15580 160.1 98 0.0176
4 2062561 11857 2834 18.6 0.0250
. 5 297 2627 9356 687 4.5 0.0318
Refarﬂgz;rﬁ Resulting m'z__ Intens Error p 3382403 0346 911 5.8 0.0362
322.0481 7 340.2819 12405 13188 100.0 0.0274
6220290 o araots iares 722 64 0w
e R R T PR
B e em B DB mm WoE o
zaiss azisws s 015 i sedees 2474 709 104 00220
2721 8948 15 581.4854 13703 815 12.9 0.0432
10,0882 140,0682 1274 0.131 18 5024872 24360 419 6.2 0.0243
Standard deviation: 0.625 17 G607.5679 19568 357 55 0.0310
18 6145746 15044 36.8 58 0.0409
19 G19.5288 11933 341.9 54.1 0.0519
20 620.5283 19705 182.3 289 0.0315
21 621.5313 13842 428 6.8 0.0448
22 6475599 12080 3128 53.0 0.0536
23 6485608 13081 143.2 243 0.0496
24 6495630 a8 28.0 48 0.0745
25 659.2859 14813 35.2 6.1 0.0445
26 T01.5291 14707 28.3 54 0.0477
27 T29.5630 14781 28.2 5.6 0.0494
28 T83.5304 17838 25.0 5.4 0.0439
29 HOB_ 3296 14156 18.4 4.6 0.0633
30 9765767 11877 231 6.4 0.0844
31 9778380 18053 261 7.3 0.0542
32 1169.0416 13831 13.9 4.6 0.0860
33 1216.0575 15839 49.5 16.6 0.0768
34 1217.0690 15339 342 1.5 0.0793
35 12440033 13519 556 18.9 0.0920
36 1245.0938 12571 48.5 16.5 0.0990
37 1246.0939 12554 19.6 6.7 0.0993
38 12721202 15641 30.8 10.6 0.0813
39 1273.1271 12407 211 7.2 0.1026
40 1283.8572 28788 151 5.2 0.0446
# miz Res. SIN | % FWHM
1 2540408 12041 1.8 0.0211
i 255.0441 12089 0.2 0.0211
3 256.0375 12136 188 00211
4 257.0386 12183 17.7 00211
Bruker Daltonics ESI - micrOTOF QI MS Lab [ IAC - SPST - TJU Page 2of 3
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# miz Res. SIN 1 % FWHM
5 258 0359 1221 498 0.0211
& 259 0388 12278 6.0 0.0211
T 260.0348 12325 100.0 0.0211
] 261.0380 12373 124 0.0211
] 262.0352 12420 182 00211
10 263.0384 12468 2.2 0.0211
11 264.0417 12515 01 0.0211
Bruker Daltonics ESI - micrOTOF Gl MS Lab | IAC - SPST - TJU Page 3of 3

126 /230



Compound 3c

RAJAVEL/ZHOU GUAN

Method:

File Name:
Source Type
Focus

Scan Begin
Scan End

2011806 14-50_3000-pos-ZHOUGLUAN.m
D\Data\lAC TESTWYSY120180614\2-MAMLUIL.d

ESI lon Polarity Positiva
Active Set Capillary 3000 vV

50 miz Set End Plate Offset  -500 ¥
3000 miz Set Collision Cell RF 500.0 Vipp

B/14/2019 1:57:38 PM
Shuyang Yang [ X2

Acquisition Date:
Operator:

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

0.2 Bar
170 °C
3.0 Wmin
Source

Intens.
x10%

3.04

2.5

2.0

1.5

1.0

1+
296.0169

1+
1+
562.1799 1036.1965

+MS, 0.3min #15]

CF;

0.0

iy J..I.Ihl._nrh N 1..1.‘1. ll L

500 1000 1500

Ta000 2500

T
miz

Intens.]
109
20
1.59

1.0

0.5

1+
296.0169

1+
294.0167

1+ 1+
292.0180 298.0149 |

1+
l 295.‘0197 I 259.0170

+M5, 0.3min #15

310.3083

#T03

1.5
10

0.57

0.0

1+
286.0160

1+
2940170

1+ 1+
292.0187 + 2800164,
| 2950199 | | 299.0195

CIIHIZFINLSel, 296.0160

260 284 296 208 300 02

304 306 308 30 miz

Bruker Daltonics ESI- micrOTOF Q 11

MS Lab | IAC - SPST - TJU
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score mfz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
206016840 1 CUHA3FINSe 10000 296016006 038 3.2 201 45  even ok M+H
Calibration Info: Mass List:
Date: G4/2019 2:30:42 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-279: Scan ; g;-ﬁ?gg jl:l';ﬁs 1?3-3 1_'5'-2 g-gg:g
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 293'01 a7 11571 IIT.T 15'4 0'0253
Calibration mode: Enhanced Quadratic ' . ! :
4 204 67 15764 410.9 538 0.0187
) . 5 2060169 13272 763.7 100.0 0.0223
Sofmeen e Seire T eewie Praier 6 2070188 13869 845 111 0.0217
322 0481 7 208.0149 13343 145.4 19.0 0.0223
] 467.1026 13375 64.2 a7 0.0349
mugmome e o o Swis wn  &s s ooms
12210806  1221.9898 49790 0693 10 s41a186 12961 472 65 ooar
1521.9715 15219774 55349 0,596 1 557.0062 12896 40.7 57 0.0432
1821.0523 18219516 38469 5,399 12 560.1792 12697 53.9 76 0.0441
21219332 21218337 40176 0272 13 5G217e8 11738 i 136 0.047%
24219140 2421.9138 3105 0,095 14 574.1655 13869 67.0 95 0.0414
2721.6048 lo 16 12 426 64 0058
Standard deviaton: 0.673 17 Bo4d8al 11756 438 66 0.0684
18 888.1600 17634 55.1 8.1 0.0504
19 958.4553 13210 39.8 57 0.0726
20 960.1807 15872 68.4 9.8 0.0605
21 961.1811 12864 43.7 6.3 0.0747
22 962.1814 14639 113.0 16.2 0.0657
23 963.1835 13707 75.1 107 0.0703
24 564, 1808 13581 77.9 111 0.0710
25 965.1805 13192 46.4 6.6 0.0732
26 1034.1985 14725 66.9 9.2 0.0702
27 1035.1985 14407 50.1 8.1 0.0719
28 1036.1965 16039 132.8 18.3 0.0646
29 1037.1977 14725 96.3 13.2 0.0704
30 1038.1918 16258 104.3 14.3 0.0639
3 1039.1960 14649 51.4 7.1 0.0709
32 1108.2116 14042 55.1 73 0.0789
33 1110.2142 16965 1071 14.1 0.0654
34 1111.2114 13747 78.6 10.3 0.0808
35 11122139 14187 72.3 9.5 0.0784
36 1113.2098 16380 55.8 73 0.0680
ar 1184 2301 16426 T4.4 9.4 0.0721
38 11852292 12710 50.4 6.4 0.0033
39 1186.2301 14307 51.0 6.4 0.0829
40 1250.2504 14575 45.7 55 0.0864
# miz Res. SIN 1% FWHM
1 260.0219 13003 1.8 0.0223
2 291.0253 13048 0.2 0.0223
3 282 0187 13003 18.8 0.0223
4 293.0197 13137 17.7 0.0223
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 2940170 13182 49.8 0.0223
] 2095,0199 13227 8.0 0.0223
7 296.0160 13272 100.0 0.0223
8 297.0192 13317 124 0.0223
9 288.0164 13361 18.2 0.0223
10 2690195 13406 2.2 0.0223
1 300.0229 13451 0.1 0.0223
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3d

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 1142019120719 PM
File Mame: D\DatalYSY\ 201901041241 _P1-B-4_01_8217.d Cperator: Shuyang Yang / XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +M3S, 0.3-0.4min #18-21, Background Subtracted
3000 Se
N
1+ H
20004 340.2832
1+
19,5204 OCH;
10004
1+
1+ 12440830
‘ ﬂ O77.8455 j
o N edaily " )
0 1000 1500 ! 2500 miz
Intens. 258,0400 +MS, 0.3-0,4min #18-21, Background Subtracted
400
56,0457
300 2
200 '
+
254.0445
259.0430
100
. i .I NREE T hdod o
508 258.0392 C11H16N10151, 258.0352
400
300 1+
256,0402
200
1+ 1+ 1+ 1+
254.0419 ! 260.039
100 " 255.0429 1+ 500424 "
252.0451 | I | J 261.0427
252 254 256 258 260 262 264 miz

Bruker Daltonics ESI - micrOTOF Gl
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Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
258.040030 1 C11H1BNOSe 258039192  M+H 0.8 -3.2 330.0 ok 45 even
Calibration Info: Mass List:
2:}:,'@: LBZ01S 51419 PM # miz  Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 0. 2min #10: Scan ] ;g;-g:‘;? mg; ;;gf; 12-; g-gfﬁg
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) N . : }
Calibration mode: Quadratic 3 258.0400 13255 4236.7 25.3 0.0195
4 206.2571 11289 2652.1 184 0.0262
] 5 338.3448 12437 627.5 6.3 0.0272
Rem? 1" g _%gg; Rasulling miz_Intans Error 6 340.2832 11933 9830.0 100.0 0.0285
3220481 7 3412876 B684 1775.8 18.2 0.0393
6220290 o araon tere s 88 0077
e e e e 5 30w mEowow om
e e e B D W W W m
aziose  znens s 0317 i4 il iet06 196 120 0odes
2721 8948 15 GO 5672 19437 a0.4 BB 0.0313
140.0682 140,0682 1864 0.271 16 619.5204 13138 909.7 723 0.0472
Standard deviation: 1.207 17 620.5324 13658 387.7 31.0 0.0454
18 621.5390 10527 74.0 8.0 0.0590
19 647.5610 12720 755.6 721 0.0509
20 648.5664 16561 375.0 36.0 0.0392
21 G49.5660 24704 835 8.0 0.0263
22 658.2005 21270 1202 12.3 0.0310
23 T01.5322 21454 60.0 78 0.0327
24 718.6207 27232 46.8 8.5 0.0264
25 729.5669 19078 414 6.0 0.0382
26 783.5410 25804 436 7.8 0.0302
27 894.3324 17221 30.8 7.8 0.0519
28 956.8612 10567 24.4 7.2 0.0906
29 977 8455 10464 32.0 10.0 0.0934
30 a78.8402 16557 26.5 8.3 0.0591
31 985.9018 23646 227 72 0.0417
32 1005.8670 16259 19.3 6.4 0.0619
33 1216.0602 15870 40.6 179 0.0766
34 1217.0628 14520 314 139 0.0838
35 12440830 11037 466 211 01127
36 12450850 13934 438 19.9 0.0894
37 12461001 11066 15.9 7.2 0.1126
38 12558276 27665 13.7 6.3 0.0454
39 1272.1279 10968 22.3 10.3 0.1160
40 1273.1241 24623 316 146 0.0517
# miz Res. SIN 1% FWHM
1 252.0451 12047 18 0.0195
2 253.0485 12998 0.2z 0.0195
3 254 0419 13049 188 0.0195
4 255.0429 AR 17.7 0.0195
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 2 of 3
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# miz Res. SIN 1 % FWHM
5 256.0402 13152 49.8 0.0195
& 257 0431 13203 6.1 0.0195
T 258.0392 13255 100.0 0.0185
] 250.0424 13306 124 0.0195
] 260.0396 13357 184 00195
10 261.0427 13409 2.2 00195
11 262.0460 13460 0z 0.0195
Bruker Daltonics ESI - micrOTOF Gl MS Lab | IAC - SPST - TJU Page 3of 3
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Compound 3e

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acguisition Date: B14/2019 10:45:23 AM
File Name: DiDatallAC TESTIYSY2019061310_P1-A-5_01_9053.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +hAS, 0.Bmin #36]
x108
1.0
Se
OCH, J
0.8
1+ H
06 587.0263
F
0.4
1+ 14
895.0224 1209.0212
0.24 1+
15200154
321.1036 h l
00 i -+ l'?‘ FUR VPN : r —_— "
500 1000 1500 2000 2500 miz
Intens. +M5, 0.6min #36
G004
258.0127 3000088
4004
294.7339 303.2972
200 l
. Jul' i Jil]l.l;lul |
CIIHI4FININa1O1lSel, 2980117
600 1+
2980117
4004
1+
296.0127
200 1+ 1+ i+ i+
294.0144 295.0154 29?13156 29,0149 300.0121 1+
0 L | 301.0152
202 204 286 288 300 302 304 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
208.012655 1 C11H14FNNaOSe 10000 288.011715 A0 233 4535 45  even ok M+Na
Calibration Info: Mass List:
Date: 6142019 11:44:15 AM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-273: Scan L 5490479 13243 56.5 178 0.0415
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g :g;-gggg ]gig? gg-g ;3-; 3&5;
Calibration mode: Enhanced Quadratic : - . :
4 581,0300 13233 51.1 16.1 0.0439
) ] 5 582.0316 15564 48.3 146 0.0374
Refer:erg;g; Resulting miz__Intensity  Error [ppm] ? Zgggggz ]gg;g ‘g‘;g ‘;ﬁ: 3513;
ggg:g;g; ggg:g;?ﬁ 12;2; _g:ggg 8 5850286 14488 2405 76.0 0.0404
9220098 9220104 31252 0,684 9 585.0282 13511 5.2 270 0.0:434
12019906 12019018 45846 0.691 0 5870283 16418 3161 1000 0.0358
1521.9715 15219730 47324 1606 1 588,0291 13587 76.1 241 0.0432
18219523 18210522 33085 o0an 12 5B9.0270 14860  148.9 474 0.0396
2921 9332 2121.9313 19177 0891 13 628.9757 13222 61.7 18.5 0.0476
2421.9140 2421.8067 BEE3 3.028 14 630.9749 14223 88.8 281 0.0444
27018048 27919011 o545 2908 15 6329738 15153 52.2 165 0.0418
Standard deviation: 2.374 16 893.0278 16240 47.5 14.9 0.0550
17 B94,0288 14268 86.2 271 0.0627
18 865,0294 12640 60.0 189 0.0708
19 B56.0270 13852 17.0 36.8 0.0647
20 BOT.0256 14445 63.0 19.8 0.0621
21 858.0224 15346 127.0 39.9 0.0585
22 900.0222 15586 a5.4 269 0.0577
23 939.9740 14126 48.2 15.3 0.0665
24 641.9739 12366 47.7 15.1 0.0762
25 1203.0262 12964 48.6 15.9 0.0828
26 1204.0270 15450 59.6 18.5 0.0779
v 1205.0251 15567 95.4 31.2 0.0774
28 1206.0246 16904 1.8 26.8 0.0713
29 1207.0239 14846 i04.8 343 0.0813
30 1208.0242 14861 T2.3 237 0.0813
el 1209.0212 18607 117.6 385 0.0728
32 1210.0213 16648 65.5 215 0.0727
33 12110191 13840 B6.0 2.6 0.0875
34 12508751 16133 64.5 215 0.0775
35 12529695 16469 58.4 19.4 0.0761
36 12549714 15610 48.1 16.0 0.0804
ar 12669767 15565 44.6 14.9 0.0814
38 1616.0223 16225 585.1 17.7 0.0934
39 15818.0231 14553 53.3 171 0.1043
40 1520.0154 16617 58.3 18.7 0.0915
# miz Res. SIN 1% FWHM
1 2020176 20918 1.8 0.0140
2 253.0210 20990 0.2 0.0140
3 204 0144 21081 18.8 0.0140
4 285.0154 21133 17.6 0.0140
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 296.0127 21204 49.8 0.0140
] 297.0156 21276 8.1 0.0140
7 2980117 21347 100.0 0.0140
8 209.0149 21419 124 0.0140
9 300.0121 21491 18.4 0.0140
10 301.0152 21862 2.2 0.0140
1 302.0186 21634 0.2 0.0140
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3f

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 11442019 12:24:59 PM
File Mame: D\DatalYSY\20190104\ 244 _P1-B-7_01_8220.d Cperator: Shuyang Yang / XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. | +MS5, 0.3-0.4min #19-21
4000 Se
3000 1+ N
340.2823 H
(0]
2000+ )\
1+
619.5283 F F
1000
1+
1+ 12440867 ]
o977 8360 1521.9702
ol L b N e . .
500 1000 1500 2000 2500 miz
Intens. 2940214 296.2574 +M5, 0.3-0.4min #19-21
300
200 292.0186
100
Aol
400 2940203 C11H14F2N1015e1, 294.0203
300
1+
200 292.0213
1+ 1+
100 290,0230 296.0208
1+ 1 1+
288.0263 1 l 230283 | 1 297.0239
2875 2900 2825 2850 2975 300.0 025 305.0 3075 miz
Bruker Daltonics ESI - micrOTOF QI MS Lab [ IAC - SPST - TJU Page 10f 3

136 /230



Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb
284021367 1 C1IH14FZNOSe  294.020348  M+H 1.0 -35 471.2 ok 45 even
Calibration Info: Mass List:
Date: 1/8/2018 5:20:58 PM # miz  Res. SIN 1%  FWHM
Polarity: Positive 9 140.0664 2107 476.8 5.0 0.0154
Calibration spectrum:  +MS, 0.2min #10: Scan 2 292'01 26 10886 325'? ?.B 0.0288
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) B - ! }
Calibration mode: Quadratic 3 294.0214 10372 631.4 154 0.0283
4 206.2574 BEBS 621.8 15.3 0.0333
] 5 338.3417 14993 230.7 6.7 0.0226
Rem? 1” g _%gg; Rasulling miz_Intans Error 6 340.2823 14172 3401.5 100.0 0.0240
322.0481 7 341.2869 16525 929.9 278 0.0207
6220290 o s iome a2 132 00w
e wm e 5 DA B
e e em 5 Bom BEoWDOR
ariose  znewz s 0003 i desami  loee  1at1 83 oosor
27218048 15 437.1958 11613 2852 13.3 00376
140.0682 140,0682 1757 _0.003 16 553.4607 12377 2103 139 0.0447
Standard deviation: 0.013 17 554.4616 11614 96.6 6.4 0.0477
18 501.4871 14122 1722 129 0.0419
19 619.5283 12551 725.4 59.9 0.0494.
20 620.5293 11284 2539 211 0.0550
21 621.5327 11337 63.7 5.3 0.0548
22 647 5584 14811 621.8 56.7 0.0437
23 648.5639 10815 265.6 243 0.0594
24 659.2862 10645 70.8 6.8 0.0619
25 729.5564 15526 53.0 6.4 0.0470
26 949.8017 18294 285 58 0.0519
27 9778360 16289 50.4 10.8 0.0600
28 a78.8400 17253 34.4 7.4 0.0567
29 9848824 24111 293 6.4 0.0408
30 1188.0237 10580 17.9 5.1 0.1123
31 1216.0580 15713 48.8 143 0.0774
32 1217.0678 14239 45.9 134 0.0855
33 1218.0715 13770 17.0 5.0 0.0885
34 12440867 10708 588 17.6 0.1162
35 1245.0853 96 526 15.7 0.1256
36 1246.0938 9625 205 6.1 0.1295
37 1272.1183 15704 31.8 a7 0.0810
38 1273.1400 11219 24.6 7.5 0.1135
39 1521.9702 11670 51.3 16.9 0.1304
40 1522 9661 10626 19.8 6.5 0.1433
# miz Res. SIN 1% FWHM
1 288.0263 10161 18 0.0283
2 289.0296 10196 0.2z 0.0283
3 290.0230 10231 188 0.0283
4 291.0240 10266 176 0.0283
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 2 of 3
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# miz Res. SIN 1 % FWHM
5 2920213 10302 498 0.0283
& 2030243 10337 6.1 0.0283
T 294.0203 10372 100.0 0.0283
] 2950235 10408 124 0.0283
] 296.0208 10443 184 00283
10 297.0239 10478 2.2 00283
11 298.0272 10513 0z 0.0283
Bruker Daltonics ESI - micrOTOF Gl MS Lab | IAC - SPST - TJU Page 3of 3
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Compound 3h

RAJAVEL/ZHOU GUAN

Methad: 20190603-50_3000-pos.m Acquisition Date: B/14/2019 11:12:44 AM
File Name: DiDatallAC TESTIYSY20190613114_P1-A-9_01_9057.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bAS, 1.0-1.2min #61-71
5000
Se,
4000+
1+ N
30001 3603247 1+ 1+ H
6101787
OCF;
20004
10004
2344.3225
ol L L ‘ 1. |
500 1000 1500 2000 2500 T miz
Intens. +MS, 1.0-1.2min #61-71]
15004
1+
3120112
1000+
500 310.0134
208.0155 3140129
o " L1 L L. L de i a " n
CIIH13F3N101Se!, 3120109
1500
1+
3120109
1000
1+
3100119
500 1+ 1+
308.0136 i+ 314,013
1+ 1+
306.0169 i 311.0149 || 315.0144
2075 30,0 325 315.0 75 320.0 3225 3250 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
312014228 1 CUHIIFINOSe 100,00 312010027 03 1.0 BT 45  even ok M+H
Calibration Info: Mass List:
Date: 6142019 12:02:45 PM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-273: Scan L 3603247 12288 2617 1000 0.0293
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g g}ﬂ;g; ]ggi: :g;g ‘;15-? gg;
Calibration mode: Enhanced Quadratic ' - | :
4 B84,1977 12861 108.0 65.7 0.0532
) ; 3 758.2191 13953 76.5 50.5 0.0543
Refer:erg;g; Resulting miz__Intensity  Error [ppm] ? Eg?};gg jlg?:; 13;2 ?:g gg%ﬁ
ggg:g;g; gggg;g: 123523 _g:g;? 8 8361883 13671 91.4 66.0 0.0613
9220098 9220095 30672 .0.330 9 839.1898 12402 73.3 53.0 D.0B7T
12019906 12019907 43714 0,083 0 9112088 14738 1186 921 0.0618
1521.9715 15219730 44875 1600 1 9122087 13311 85.9 746 0.0685
18210523 18218536 32872 0.136 12 9132070 14260 87.4 68.0 0.0640
2921 9332 2121.9321 16852 0.484 13 985 2265 12580 a4.0 78.0 0.0783
2421.9140 24219088 10198 2143 14 986.2273 13402 102.4 85.0 0.0736
27018048 27918989 2609 1489 15 9872243 14337 98.4 817 0.0689
Standard deviation: 1.481 16 988.2234 15081 B1.1 50.8 0.0655
17 1059.2473 12329 92.9 81.5 0.0859
18 1060.2449 13595 104.5 91.7 0.0780
19 1061.2467 12884 92,6 B1.3 0.0824
20 1062.2425 14619 T2.0 63.3 0.0727
21 1133.2641 13370 89.8 82.1 0.0848
22 1134.2642 13266 93.6 85.5 0.0855
23 11352658 14163 89.7 82.0 0.0802
24 1138.2610 143989 67.4 617 0.0789
25 1207 2860 13916 T18 67.9 0.0868
26 1208.2624 14539 B3.9 8.3 0.0831
v 1209.2795 12811 Tr.0 728 0.0%44
28 12102763 11904 541 51.1 01017
29 1281.3030 14244 57.3 55.6 0.0%00
30 1282.3040 14253 735 71.3 0.0800
3 12833007 15147 74.0 718 0.0847
32 1284 2959 13758 53.8 52.2 0.0%34
33 1355.3227 14052 46.8 48.6 0.0965
34 1356.3231 14156 58.3 579 0.0958
35 1357.3167 15011 B5.7 85.3 0.0%04
36 1358.3153 15049 55.1 54.7 0.0903
ar 1430.3356 14537 53.7 54.0 0.0084
38 14313375 14323 59.7 0.0 0.0099
39 1432.3376 15401 48.7 48.0 0.0830
40 1505.3553 13018 48.3 48.6 0.1156
# miz Res. SIN 1% FWHM
1 306.0169 10979 1.8 0.0279
2 307.0202 11015 0.2 00275
3 308.0136 110581 18.8 0.0279
4 309.0146 11087 17.6 0.0279
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 310.0119 11122 49.8 0.0279
] 3110149 11158 6.1 0.0279
7 312.0109 11194 100.0 0.0279
8 33,0141 11230 124 0.027%
9 314.0113 11266 18.4 0.0279
10 315.0144 11302 2.2 0.0278
1 316.0178 11338 0.2 0.0279
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3j

RAJAVEL/ZHOU GUAN

Method: 201906 14-50_3000-pos-ZHOUGUAN.m Acquisition Date: 6/14/2019 2:02:21 PM
File Name: DDatalAC TESTIYSY2019061401-MAMUL d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.2 Bar
Focus Active Set Capillary 3000 vV Set Dry Heater 170 °C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 3.0 Wmin
Sean End 3000 miz Set Collision Cell RF 500.0 Vpp Set Divert Valve Source
Intens. +MAS, O 1rmin #8]
x10%
5]
Se,
n
1+ H
3] 261.9873
Cl
1+
29 9244266
14 1+
5411185
o L 1 L.l Sl . 23439761
" 500 © 000 ©s00 Ca000 2800 | mz
Intens. § +M5, 0.1min #8
104
1+
a 261.9873
1+
21 263.9847
1+
11 255.5881 1+
1+
253-19902 260.9883 252.}?@84 265.[9841 2775.5803
L ' 'l i A
qu_ CIOHI3CIINLSe ], 2619856
1+
3] 261.9894
2 1+
259.9905 2639879
1] 1+
1+ 1+
1+ 257.9%23 360.9910 | 262.9926 1+
ol zsgoss | | i I | 2659870
2850 257.5 260.0 2625 2650 270.0 2725 275.0 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas.miz # lonFormula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
261987310 1 C10HA3CIMSe 38.79 261089376 24 7.9 BE.1 45  even ok M+H
Calibration Info: Mass List:
Date: G14/2019 2:29:05 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-279: Scan ! 2589902 12640 116 60 00205
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 zoaseel o2 a2z 2 D02
Calibration mode: Enhanced Quadratic 3 2619873 12128 4.5 100.0 0.0216
4 2629884 12110 19.6 135 0.0217
) ; 5 263.9847 11812 6.1 5.7 0.0223
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 265.9841 9988 108 75 0.0266
322 0481 7 205.9487 11330 15.0 10.5 0.0261
] ] 301.1380 11859 33.6 23.6 0.0254
£22.0280 622.0288 15874 -0.087
927 0098 9730102 40359 0406 9 4751073 14022 13.4 10.2 0.0339
12218006 12219898 49790 0623 10 4rrios0 12076 276 212 00395
15218715 15219724 55249 0.596 T A o8 Dome
18216523 18218516 38469 0.399 1 : 1 - : -
2121.8332 21219337 40176 0272 3 5411185 11810 28.5 =25 0.0458
24219140 2421.9138 3105 0,095 14 542.1220 12672 16.6 13.1 0.0428
2721 8048 15 543.1160 11427 12.2 a7 0.0475
miation: 16 557.0900 14195 9.7 77 0.0392
Standard deviation: 0.673 17 §00.9010 13358 11.4 9.2 0.0450
18 6028938 12129 18.5 13.4 0.0497
19 604.8910 14882 17.8 14.5 0.0406
20 B52.2629 11527 145 118 0.0566
21 689.1649 10955 11.4 9.4 0.0629
22 7631781 8958 10.3 83 0.0852
23 9204310 12769 12.6 9.5 0.0721
24 921.4299 13653 16.7 12.6 0.0675
25 922 4262 12658 371 28.0 0.0729
26 923.4349 15214 28.3 21.3 0.0607
27 0244266 13497 80.6 60.7 0.06B5
28 925.4281 14001 45.8 4.5 0.0661
29 926.1748 11033 12.3 9.2 0.0839
30 926 4286 18828 568.7 44.1 0.0492
3 927.1703 14663 12.7 96 0.0632
32 927.4277 15368 253 19.0 0.0603
33 928.1662 21362 30.4 228 0.0434
34 928.4319 12031 11.5 87 0.0772
35 9201722 13207 17.6 13.2 0.0704
36 930.1687 12725 23.0 17.3 0.0731
ar 931,1695 13512 15.0 113 0.0689
a8 932 1687 13364 18.4 138 0.0698
39 1002.1657 11975 13.5 a7 0.0837
40 1004.1726 13523 115 8.3 0.0743
# miz Res. SIN 1% FWHM
1 2559956 11850 1.5 0.0216
2 256.9989 11897 0.2 0.0216
3 257.9923 11843 16.8 0.0216
4 258.9933 11989 15.1 0.0216
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 259.9905 12035 48.0 0.0216
] 260.9919 12082 9.8 0.0216
7 261.9894 12128 100.0 0.0218
8 262.9926 12174 11.3 0.0216
9 263.9879 12220 43.3 0.0216
10 264.9910 12267 4.8 0.0216
1 265.9670 12313 5.1 0.0216
12 2669902 12359 0.6 0.0216
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3k

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 142019121312 PM
File Name: D\DatalyY SYi2018901041242_P1-B-5_01_8218.d Qperator: Shuyang Yang | XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +MS, 0.3-0.3min #18-20]
3000 Se,
1+ H
340.2850
2000+
" OHC
B18,5288
1000
i+
12a40g3p 15218712
1+
l l O77 8385 ] 2121.9308
ol et ol ] . bt i "
500 1000 1500 2000 2500 miz
Intens. 256.0240 +M5, 0.3-0.3min #18-20
150
268.9561
100
50
0 Ll lll 1 ] " l l.; I|. l A Ill il ||.|1 |
256.0235 Cl11H14N1015e1, 256.0235
150
1+
100 254.0245
50 1+ 1+
252.0262 258.0240
1+
250.0295 l L | l
V] —t r r T
245 250 255 260 265 270 miz

Bruker Daltonics ESI - micrOTOF Gl MS Lab | IAC - SPST - TJU
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Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
256.023989 1 C11H14NOSe 256023542  M+H 0.4 1.7 622.3 ok 55 even
Calibration Info: Mass List:
Date: 1/8/2018 5:16:37 PM # miz  Res. SIN 1%  FWHM
Polarity: Positive 1 140.0681 12050 178.6 T 0.0116
Calibration spectrum:  +MS, 0.2min #2: Scan 2 258-0240 13801 110-8 3'3 0.0186
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) ) " : }
Cailbration mode:  Guadratic 3 2962505 13288 2735 233 0.0223
4 3383439 13445 725 7A 0.0252
. 5 340.2850 11985 1011.8 100.0 0.0284
Refarﬂgz;rﬁ Resulting m'z__ Intens Error p 3412889 20225 2087 0.6 0.0189
3220481 7 3532695 11827 T08 74 0.0299
6220290 o arawwe istz 182 153 0osm
e ve e 5 SR omLomrow o
- SO S R
ili] :gﬁg 21218330 1351 “0.049 14 548.5048 14274 57.6 10.1 0.0384
3721 8048 15 553.4551 15135 193.0 345 0.0366
10,0882 140,0682 1128 0,042 18 5544600 15609 86.6 155 00358
Standard deviation: 0,201 17 591.4983 13169 100.0 19.5 0.0449
18 619.5288 11422 361.7 75.0 0.0542
19 G20.5316 13131 160.4 334 0.0473
20 621.5382 12922 398 23 0.0481
21 G47.5614 11485 3291 T8 0.0563
22 6485642 12867 164.8 36.5 0.0504
23 6495655 16844 837 1.8 0.0386
24 6592020 17657 39.7 9.0 0.0373
25 949 8056 32463 203 7.5 0.0293
26 a977.8386 12104 30.9 11.8 0.0808
27 9788365 14812 228 8.8 0.0661
28 1188.0356 14488 208 9.6 0.0820
29 1189.0372 21573 176 8.1 0.0551
30 1216.0658 15411 49.8 233 0.0789
31 1217.0650 11609 349 16.3 0.1048
32 1218.0707 16747 18.0 89 0.0727
33 12440932 13755 60.4 287 0.0904
34 1245.0954 16204 54.9 26.0 0.0768
35 12460067 21905 252 12.0 0.0569
36 12721315 14849 306 14.7 0.0857
37 1273.1268 16204 36.9 7.7 0.0786
38 1521.9712 12244 64.3 322 0.1243
39 1522.9756 11691 22.3 1.2 0.1303
40 2121.9308 13438 19.6 71 0.1579
# miz Res. SIN | % FWHM
1 250.0295 13478 1.8 0.0186
i 251.0328 13832 0.2 0.0186
3 252.0262 13586 188 0.0186
4 253.0272 13640 176 0.0186
Bruker Daltonics ESI - micrOTOF QI MS Lab [ IAC - SPST - TJU Page 2of 3

146/ 230

Score
100.00



# miz Res. SIN 1 % FWHM
5 254.0245 13694 49.8 0.0186
[ 2560275 13748 6.1 0.0186
7 256.0235 13801 100.0 0.0186
8 257.0267 13856 124 0.0186
a 258.0240 13909 184 00186
10 259.0270 13063 22 0.0186
1 260.0304 14017 0z 0.0186
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Compound 3l

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 11412019 12:48:22 PM
File Mame: D:\DatalY SY201901041248_P1-C-2_01_8224.d Operator: Shuyang Yang { XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +MS, 0.3-0.4min #17-21, Background Subtracted
4000
Se
3000
1+
340.2834 H
20001 Bpin
1+
6475596
1000
1+ 1+
004147  1244.0830
o \. I L J 'i..._‘
500 1000 1500 2000 2500 miz
Intens. 354.1156 +MS, 0.3-0,4min #17-21, Background Subtracted
GO0
1+
352.1182
400 1+
353.1162| 1
+
200 30,4188 355.1173
0 " " " .I. .l (- L l " i wl ki .
354.1142 C16H25B1N1025e].,354.11ﬁ
GO0
1+
400 3521152
1+ i+
351.1180|353.1176) 14+
200 355.1173
1+ 14
.w;.szosi |s7.1173
V] A T 7 i T T
3450 3475 3500 3525 355.0 3575 3825 385.0 3675 miz
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Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma MN-Rule rdb e Conf
354115636 1 CI6H25BNO2Se 354114167 M+H -1.5 4.1 40.9 ok 55 even
Calibration Info: Mass List:
2:}:,'@: LBZ01S 53617 PM # miz  Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 0.2-0.2min #8-11: Scan ; gggg:?; 12;;1 zggf 21513 gg;gg
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) . . i }
Cailbration mode:  Guadratic 3 3383427 9095 67.2 56 0.0372
4 3402834 11996 1186.8 100.0 0.0284
. 5 341.2864 11700 2358 19.9 0.0292
Refarﬂgz;rﬁ Resulting m'z__ Intens Error p 50,1188 14867 97,7 85 0.0235
322.0481 7 3511181 0599 801 7.0 0.0366
6220290 o e 062 A8 s 00w
e Rt R T
- SRS S A R O
dziss aziss 7 04 i4 amsiod 12052 4o 405 0osts
27218948 15 3853182 19753 1328 13.0 0.0195
10,0882 140,0682 1507 D126 18 4283363 12369 1057 115 0.0346
Standard deviation: 0.505 17 4371966 11122 111.0 12.4 0.0393
18 591.5004 16024 751 1.5 0.0369
19 G19.5291 11642 315.3 51.5 0.0532
20 620.5322 16387 1389 228 0.0379
21 G47.5506 14807 3093 54.3 0.0437
22 6485642 15379 132.2 233 0.0422
23 6495750 22623 368 6.5 0.0287
24 6592005 10713 47.0 a5 0.0615
25 TE3.5361 15835 21.2 5.0 0.0495
26 a976.5813 19863 17.4 5.6 0.0492
27 a77.8418 12102 19.2 .1 0.0808
28 8T A170 14059 2841 9.1 0.0702
29 9884164 12823 380 123 0.0765
30 9894115 18618 339 1.0 0.0531
31 990.4147 11733 511 16.6 0.0844
32 98914196 11769 227 T4 0.0842
33 992.4120 12420 215 7.0 0.0799
34 1216.0652 14217 318 126 0.0855
35 1217.0674 16495 314 125 0.0738
36 1244.0935 117497 46.6 18.9 0.1055
37 1245.1049 13768 381 15.5 0.0904
38 1246.1023 12179 17.6 71 01023
39 1272.1271 25680 32.4 133 0.0495
40 1273.1310 13327 28.0 1.5 0.0955
# miz Res. S/N 1% FWHM
1 347.1234 12895 04 0.0269
i 348.1198 12932 1.8 0.0269
3 3491203 12969 48 0.0269
4 350.1174 13006 22.4 0.0269
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# miz Res. SIN 1 % FWHM
5 351.1180 13043 29.8 0.0269
[ 352.11562 13080 505 0.0269
7 353.1176 13117 322 0.0269
8 354.1142 13154 100.0 0.0269
a 355.1173 13182 217 0.0269
10 356.1148 13229 19.3 0.0269
1 3671173 13266 az 0.0269
12 3581207 13303 0.3 0.0269
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Compound 3m

RAJAVEL/ZHOU GUAN

Method: 201906 14-50_3000-pos-ZHOUGUAN.m Acquisition Date: 6/14/2019 2:10:09 PM
File Mame: D:\DatallAC TESTIYSYI20190614\8-MAMUL.d Operator: Shuyang Yang / X2
Source Type ESI lon Polarity Positiva Set Nebulizer 0.2 Bar
Focus Active Set Capillary 3000 vV Set Dry Heater 170 °C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 3.0 Wmin
Sean End 3000 miz Set Collision Cell RF 500.0 Vpp Set Divert Valve Source
Intens. +hS, 0.1-0_2min #6-12
x10%
44
Se,
3 1+ N
282.0403
H
] ///\0
14
812.5069
0 . i rallh_n..L T W W S . . . . .
500 1000 1500 2000 2500 miz
Intens. +M5, 0.1-0.2Zmin #6-12
%105
34 1+
282.0403
2]
1+
280.0397
1 1+
- 1+ 284.0376
278.0403 037614
L 2810415 | [ 285.0401 294.0355
«ad® CI3NI6N 1015 1, 2820302
3 1+
282.0392
2
1+
280.0402
17 1+ 1+
14 278.0419 1+ 284.0397,
276.0451 | | e8| | ogspany
2750 2775 280.0 2825 285.0 2875 280.0 2925 2950 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3

1517230



RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
282040263 1 C13H16NOSe 10000  282.039203 1.4 ER:] 43.7 B5  even ok M+H

Calibration Info: Mass List:
Date: GA4/2019 2:32:06 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-279: Scan ; g;gﬁ?i ﬁ;fs 1ggg-? :‘Ii‘g g- ggg;
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 ZBUIOSQ'-' 13321 3059'0 -10'8 0' 0210
Calibration mode: Enhanced Quadratic ' : ! :
4 281.0415 13311 483.0 6.4 0.0211
) ] 5 282.0403 17230 75125 100.0 0.0164
Refer:erg;g; Resulting miz__Intensity  Error [ppm] & 283.0407 10994 8237 1.0 0.0257
322 0481 7 284.0376 13254 1328.0 7.7 0.0214
8 285.0401 11123 1817 2.4 0.0256
e gmeme g o S Gmom i ms 23 oo
12210806  1221.9898 49790 0693 o s220692 13309 3625 53 DDzaz
15219715 1521 9724 55249 0596 1 4451198 12075 140.5 28 0.0369
18219523 18210516 38469 yess 12 467.1020 13454 2449 50 0.0347
2921 9332 2121.9337 40176 07 13 468.1023 12596 101.2 24 0.0372
2421.9140 2421.9138 8105 0.085 14 536.1645 12907 1159 2.8 0.0415
2721.6048 l  sazio6 104 038 25 0oz
Standard deviaton: 0.673 17 5431172 13196 83.1 20 00412
18 5070664 11694 827 23 0.0511
19 559.0645 12783 98.1 2T 0.0468
20 B15.1166 5603 0.7 20 0.1088
21 640.9975 13196 106.8 3.2 0.0486
22 6429965 11724 12286 a7 0.0548
23 644 9928 12743 96.2 29 0.0506
24 810.5048 13299 106.2 a6 0.0609
25 812.5069 14696 2214 7.5 0.0553
26 813.5075 13167 105.4 3.6 0.0618
v 814.5051 13476 70.1 2.4 0.0804
28 342 4794 14123 4.5 2.4 0.0667
29 944 4767 14130 133.5 4.3 0.0668
30 8454810 15953 91.2 3.0 0.05%3
el 9481977 13915 7.2 23 0.0681
32 1020.2156 13638 68.8 21 0.0748
33 10222158 14072 125.0 38 0.0726
34 1023.2160 14124 103.8 3.2 0.0724
35 1024 2167 13784 94.9 2.4 0.0743
36 1096.2337 13920 14,5 3.2 0.0788
ar 1047,2334 14020 95,4 27 0.0783
a8 1098,2342 13519 B7.6 25 0.0812
39 1170.2519 13678 T8.2 21 0.0856
40 1171.2488 15236 7Tz 20 0.0769
# miz Res. SN 1% FWHM
1 276.0451 16864 1.8 0.0164
2 277.0485 16925 0.3 0.0164
3 278.0419 16086 18.8 00164
4 279.0429 17047 18.0 0.0164
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 280.0402 17108 50.1 0.0164
] 2810433 17169 7.1 0.0184
7 282.0392 17230 100.0 0.0164
8 2830424 17201 14.5 0.0164
9 284.0397 17352 18.7 0.0164
10 285.0427 17414 28 0.0164
1 286.0460 17475 0.2 0.0164
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Compound 3n

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: BAG2019 11:03:37 AM
File Name: D:\DatallAC Operatar: Shuyang Yang / XZ
Source Type EEFTWSYQN QDB‘)SEPHQAJ%QFE%;ZS_M .B.S_Ua’agi?ilg'd Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bAS, 0.7-0.7min #43-44]
x10%
1.2
1.0 Se,
0.84
o N
553,4601
0.6 FO,SO
0.44
1+
325.9745
0.2 1+
9884204
23440563
oo e g ML L s | ressaee s o
500 1000 1500 2000 2500 miz
Intens. 325.5745 +MS, 0.7-0.7min #43-44]
%104
2.04
1.59 14+
323.9754
1.0
1+ 327.9753
05 321.9767 322.9795 1+ J 326.9767 l
324.9766
320.2522 1_ 7 L 3288751 330.2742 N
x'ﬂﬁ' 325.5760 CIOHIIFINIO3S]Se1, 3259760
20
157 1+
323.9770
1.0 L
1+ 1+ .
0.5] 321.9787 322.9797 14 1+ 3273756
1+ 324,9792 326,0789 1+
oo 319.9319 o 3289785
’ 320 322 324 326 328 330 332 miz
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula mfz  Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf Score
325974481 1 CADH13FNO3SSe 325975050  M+H 15 4.8 211 ok 45 even 100,00
Calibration Info: Mass List:
Date: 6102019 3:51:10 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.6-4.6min #271-273: Scan ! 304.2604 10412 617 52 00292
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 Stasze 10 40.8 35 0029
Calibration mode: Enhanced Quadratic 3 321.978 11324 0.1 52 0.0284
4 3229795 11642 58.3 5.1 0.0277
) ’ 5 3239754 11944 191.8 16.9 0.0271
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 3259745 11634 396.3 350 0.0280
) 7 326.9767 14226 54.3 57 0.0230
322.0481 322.0482 487 0193
822 0290 6220287 15004 0412 ] 327.9753 10821 96.6 8.6 0.0303
9220088 9220083 36651 0582 9 3s0em1 11554 551 51 00304
' : ' 10 360.3207 13415 42.0 3.9 0.0269
1221.9806 12218921 49392 1.232
1 413.2649 12388 49.1 4.9 0.0334
1521.9715 15219725 48506 0.658
1821.0523 16216400 33053 1328 12 507.2729 13750 62.5 6.8 0.0369
21319332 21219328 43952 0470 13 553.4601 14821 873.2 100.0 0.0371
24219140 24219148 11148 0.364 14 5544627 13478 295.3 33.9 0.0411
2721 8048 2721 8049 3180 0044 15 555.4621 13352 71.8 8.2 0.0416
Standard deviation: 0.970 . 16 502.9968 14708 548.9 76.3 0.0403
s 17 5939969 14374 176.0 20.7 0.0413
18 504,9936 11778 103.7 12.2 0.0505
19 614.9778 12976 213.2 25.4 0.0474
20 615.9804 12527 B4.6 7.7 0.0492
21 616.9736 12143 44.1 5.3 0.0508
22 626.4362 30026 334 4.0 0.0209
23 6854331 13122 93.5 115 0.0522
24 BEG 4384 1313 40.8 5.0 0.0523
25 694.2024 33788 36.2 45 0.0205
26 745.9750 13603 27.7 3.5 0.0548
27 747.9749 13419 20.2 3.7 0.0557
28 763.2391 21552 47.7 6.0 0.0354
29 763.5899 36189 30.4 39 0.0211
30 966 6986 14903 306 4.0 0.0649
el GA5.4246 11478 28.6 ay 0.0859
32 986.4214 13232 66.5 87 0.0745
33 9874177 15083 46.1 8.0 0.0654
34 988.4204 13659 120.4 16.9 0.0724
35 980.4210 13080 67.2 88 0.0756
36 990.4187 12831 44.5 5.8 0.0772
ar 1184 9764 15232 47.8 6.1 0.0778
a8 14456139 32977 30.9 av 0.0438
39 2344.0563 13191 76.7 6.4 04777
40 2875.0424 76270 56.4 34 0.0377
# miz Res. SIN 1% FWHM
1 319.9819 11421 1.7 0.0280
2 320.9853 11456 0.2 0.0280
3 321.9787 11492 18.5 0.0280
4 322.9797 11528 17.2 0.0280
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 323.9770 11563 49.5 0.0280
] 324.9792 11599 8.7 0.0280
7 325.9760 11634 100.0 0.0280
8 1269789 11670 12.2 0.0280
9 327.9756 11706 27 0.0280
10 328.9785 11742 2.7 0.0280
1 329.9730 11777 1.0 0.0280
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Compound 30

RAJAVEL/ZHOU GUAN

Method: 20130603-50_3000-pos.m Acquisition Date; 6/6/2019 9:49:31 AM
File Name: D:\DatE|AC Operator: Shuyang Yang / XZ
Source Type {EPTIYSYI20190605ZHOUGHAN, 218 P1-8-2 0L 3p0Td Set Nebulizer 0.2 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens +hAS, 0.8min #50
x1od
Se
[
N
1+ H
355.9874
4 FO,SO
OCH,
1+
5534586
2_
63,2496
2344 0989
n [- 1088,9629 - 14458371 1866,3989.2099. 7899 2875,0838
0 Ly r . AhrllL . u-.u.n.nl..l ‘1 “I. Llnjnunnll - 4 iy |I dal i lIL It ’ . I +
500 1000 1500 2000 2500 miz
Intens. 355.9874 +MS, 0.8min #50
104
3]
1+
5] 353.9908
14
1+ 357.9882
17 351,9901 14 1+
3549036 || 2057010 1+
350,0960 l 1 ‘_ﬁ_ 358,0945 360_,13224 351;_-32 57
X1 3559865 CIIHISFINTOdS18e1, 3550869
3
1+
o] 353.9876
1+
1+
1] {6802 1+ 357.9862
1+ e 354.9888 356.3895 1+
349.9925 i 358.9890
350 352 354 356 358 360 362 264 miz
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula mfz  Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf Score
355987415 1 CUIH1SFNO4SSe  355.086534  M+H 0.9 25 101 ok 45  even 90,60
Calibration Info: Mass List:
Date: 811012019 3:59:27 PM # miz  Res.  SIN 1%  FWHM
v ositive
Calibration spectrum:  +MS, 4.5-4.6min #269-273: Scan ; ggg?‘;g; gg?g? :g-g :-a g-g]:‘lg
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 303'0044 8478 IQ.T BIZ 0'0357
Calibration mode: Enhanced Quadratic ! . ' :
4 3089353 11794 21.2 6.7 0.0262
) ] 5 310.9321 16522 62.0 19.6 0.0188
Refer:erg;g; Resulting miz__Intensity  Error [ppm] & 312.9311 13204 16.5 g2 0.0237
322 0481 7 336.9600 12735 14.4 46 0.0265
8 338.9615 9969 25.8 8.3 0.0340
Bazoxo  e22020 1Mss  0od o w1 s sms  iwe  ooser
12210806 12219911 34620 0.351 1o 3528935 1l4Ey 485 157 00807
1521.9715 1521 8721 34084 0398 1 3539908 12411 151.8 49.1 0.0285
18219523 18210502 20080 1140 12 354.9936 14987 229 7.4 0.0237
2921 9332 2121.9333 27929 0.080 13 355.9874 12951 308.8 100.0 0.0275
2421.9140 2421.9163 B421 0.837 14 356.9910 10831 v 12.0 0.0327
27018048 27918936 2014 0461 15 3579882 12671 7.8 249 0.0283
Standard deviation: 0.553 16 361.7257 20278 13.0 42 0.0124
s 17 3812971 11224 12.7 4.1 0.0340
18 4059605 18119 13.7 4.4 0.0224
19 413.2643 16589 151 4.8 0.024%
20 437.1939 14935 aro 11.8 0.0293
21 450.0139 12124 246 749 0.0371
22 5534586 12608 i62.8 52.4 0.0439%
23 554 4506 15535 76.9 248 0.0357
24 555.4611 12254 15.4 5.0 0.0453
25 B66.9752 20787 16.9 54 0.0321
26 T63.2496 41052 643 202 0.0186
v T63.2853 33968 425 13.3 0.0225
28 T63.6000 3vava 17.0 5.3 0.0205
29 7729503 20344 15.0 47 0.0380
30 1035.3360 48241 14.1 4.1 0.0215
3 1077 4405 34226 18.7 5.4 0.0315
32 1077.8313 46108 18.4 53 0.0234
33 1088.9629 44088 270 7.8 0.0247
34 12105751 53545 15.8 4.4 0.0226
35 1254,8255 53055 16.2 4.4 0.0233
36 1388.1644 STE16 15.2 4.0 0.0243
ar 1445 6371 44956 26.9 7.0 0.0322
38 1446.1093 55020 15.3 4.0 0.0263
39 23440989 63984 54.3 12.2 0.0366
40 2344 7355 SE6606 8.8 8.7 0.0414
# miz Res. SIN 1% FWHM
1 349.9925 12733 1.7 0.0275
2 350.9959 12770 0.2 00275
3 351.9892 12808 18.4 0.0275
4 352.9903 12842 17.4 0.0275
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 353.9876 12878 49.6 0.0275
] 354,9899 12915 7.3 0.0275
7 355,9865 12951 100.0 0.0275
8 156.9895 12088 13.3 0.0275
9 357.9862 13024 23.1 0.0275
10 358.9830 13060 28 0.0275
1 359.9649 13087 1.1 0.0275
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Compound 3p

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/5/2019 12:11:45 PM
File Name: D:\DatE|AC Operatar: Shuyang Yang / XZ
Source Type LEPTIYSYI201 90605 ZHOUE AN, -P1-8-7_01 3882 Set Nebulizer 0.2 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. | +bdS, 0.6-0.6min #32-34]
x1od
Se
6_
N
1+ H
360.3250
44
0SO,F
1+
593.0013
2_
[ 2344.0795
BB 4TS 144 1 1703.1575
i - Lt s ey osters L |, oouaaass 2674983
500 1000 1500 2000 2500 miz
Intens. +MS, 0.6-0.6min #32-34
x10%
4
1+
3 325.9745
27 1+
323.9759
1' ' 1 327755
322.9787 * b 1+
i 324.5782 L | 3280808 332.2905 3363228
!!(10':‘i CIOHIIFINI03S1Sel, 3259760
a]
1+
34 325.9760
24 14+
323.9770
1+
1 1+
” 21,9787 1+ 327.9756 |,
pl319.0818 || 324.9792 | 328.9785
320 322 324 326 a28 330 332 334 36 miz
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula mfz  Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf Score
325074451 1 C10H13FNO3SSe  325.975059  M+H 15 4.6 18.1 ok 45 even 79,95
Calibration Info: Mass List:
Date: G209 3:53:42 PM
Polarity: Pasitive # miz Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 4.6-4.6min #271-273: Scan ! sores Bl o8 0.0
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 3229787 13314 B5. 1 0.0243
Calibration mode: Enhanced Quadratic 3 323.9759 12148 24.9 321 0.0267
' 4 3249782 12960 36.9 4.8 0.0251
) . 5 3259745 11120 533.1 69.6 0.0293
Refer:er;engg Resulting miz__ Intensity  Ermror [ppm] & 3269766 10735 555 73 0.0305
) 7 327.9755 10276 107.2 14.0 0.0319
322.0481 322.0482 472 0127
822 0290 6220286 14341 0528 ] 352.3203 11215 29.1 3.9 0.0314
927 0098 9730102 30926 0388 9 360.3250 13563 738.2 100.0 0.0266
1221.9906  1224.9911 45095 0.380 10 361.3259 12476 183.1 248 0.0290
1521.9715 15219719 52378 0295 1 62,3282 9940 28.4 3.9 0.0365
1821.0523 18218500 41332 1283 12 374.3039 11891 215.4 29.4 0.0315
21319332 21219332 4024 0033 13 375.3083 10584 49.8 6.8 0.0355
24219140 24210166 19389 1.083 14 376.3199 11491 121.6 16.6 0.0327
2721 8048 27218035 8659 _0.485 15 377.3186 11826 36.4 5.0 0.0319
Standard deviation: 0.894 : 16 390.2980 12028 60.3 83 0.0324
s 17 392.3135 11915 89.4 12.3 0.0329
18 393,3080 10561 40.4 55 0.0372
19 408.3094 12596 50.7 7.0 0.0324
20 413.2661 14887 30.1 42 0.0276
21 553.4619 12870 149.9 224 0.0430
22 5544676 11783 53.9 8.1 0.0471
23 593.0013 13672 366.6 56.3 0.0434
24 584 ,0030 13007 92.9 14.3 0.0457
25 584.9993 11811 62.4 96 0.0504
26 614.9638 13228 133.4 206 0.0465
27 615.9822 11652 324 5.0 0.0529
28 663.3143 13437 54.7 8.6 0.0494
29 664.3183 14487 246 39 0.0459
30 BB5.4367 12774 24.2 38 0.0537
3 697 6616 12242 745 119 0.0570
32 698.6629 12853 39.9 6.4 0.0544
33 763.2295 15421 38.0 6.3 0.0495
34 763.5898 14353 374 6.1 0.0532
35 988.4275 15116 249 42 0.0654
36 14455981 41607 24.1 4.0 0.0347
ar 1703.1575 BOTEY 29.2 47 0.0280
38 23440795 29523 106.2 126 0.0794
39 2344 6598 24395 54.1 6.4 0.0061
40 2360.8089 BEE3T 35.3 42 0.0354
# miz Res. SIN 1% FWHM
1 319.9819 10815 1.7 0.0283
2 320.9853 10949 0.2 0.0293
3 321.9787 10883 18.5 0.0283
4 322.9797 11017 17.2 0.0293
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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# miz Res. SIN 1% FWHM
5 323.9770 11051 49.5 0.0293
] 324.9792 11086 8.7 0.0293
7 325.9760 11120 100.0 0.0293
8 1269789 11154 12.2 0.0263
9 327.9756 11188 27 0.0293
10 328.9785 11222 2.7 0.0283
1 329.9730 11256 1.0 0.0293
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3q

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: BM32019 6:48:28 PM
File Name: DiDatallAC TESTIYSY2019061332_P1-B-3_01_9049.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +hAS, 0.9min #55]
=104
1.254 Se
1.004 N
H
1+
0.751 553.4577
1+
383.2046
0.504
10.254 1+
911.2101 1+
1563, 3648
Llowy " 2474,7293
0.00- L y y I b oty
500 1000 1500 2000 2500 miz
Intens. +MS, 0.9min #55
1+
3000 304.0806
2000
306.0648
10004 1+
302.0676 305.0720
3010735 “ L L 307.2811 3103174 312.0608
o Ly n Lok o owl a " [ TR s Fy PR i s A
40004 ClEH I8 N1 Se 1, 304.0599
1+
30004 304.0599
20004 1+
302.0610
1000 14 14+ 1+
301.0838 1+ 305.0632 306.0606 o,
. 3030641 307,0634
302 304 306 308 310 312 miz
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Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
304.060565 1 C16H18NSe 10000 304.059951 0.6 20 1537 B5  even ok M=H
Calibration Info: Mass List:
Data: B14/2019 10:15:33 AM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-273: Scan L 304.0606 151:9 158 33-3 0.0200
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) 2 304.2642 11016 68 18. 0.0276
Calibration mode: Enhanced Quadratic 3 306.0648 18379 6.3 154 0.0158
. 4 341.2619 15699 153 16.1 0.0217
) ) 5 60,3256 11943 331 80.2 0.0302
Refer:er;engg Resulting miz__ Intensity  Ermror [ppm] & 361.3278 14405 75 18.3 0.0251
: 7 374.1029 11771 59 14.4 0.0318
322.0481 322.0483 385 0532
29 0950 aoonoR2 13101 1288 8 3752521 23646 87 210 0.0159
922 0098 9270008 32963 0031 9 76,1000 16080 124 0.1 0.0234
12218906 12219908 43253 0.134 10 se3Zd6 13729 337 812 0.0279
15218715 15219743 43620 1823 . g;;;gg ngii 12 b g'gx
18218523 18219532 20563 0482 1 : - : -
21919732 21210318 38084 0621 13 305 0623 16670 &5 15.6 0.0237
24210140 24219062 o565 2213 14 3960639 9808 115 276 0.0404
27218048 27219008 2545 2183 15 3960801 13909 226 S4d4 D.O286
Standard deviation: 2.114 16 190.0847 23078 66 15.9 0.0173
e 17 4000825 13652 58 14.0 0.0203
18 413,2623 18353 58 14.0 0.0225
19 416.2934 13823 158 i74 0.0303
20 467 2843 9604 57 13.4 0.0482
21 507.2757 11628 57 13.3 0.0436

22 5252940 14638 53 12.4 0.0359
23 548,1585 12984 .0 16.2 0.0422

24 553.4577 12978 429 100.0 0.0426
25 554 4601 12458 156 36.4 0.0445
26 5842535 12883 106 24.3 0.0481
v B14.3124 16742 9.1 20.8 0.0387
28 T63.1720 9215 6.0 13.0 0.0828
29 T65.1729 25721 6.4 14.0 0.0297
30 8371907 15315 8.4 17.6 0.0547
el 8391892 10052 BE 13.9 0.0835
32 511.2101 9163 107 219 0.0%854
33 5912.2103 12150 6.3 12.9 0.0751
34 913.2057 17843 7.7 15.9 0.0512
35 985.2166 16560 BT 13.4 0.0595
36 9872251 13138 6.8 13.5 0.0751
ar 1060,2468 14134 6.2 121 0.0750
38 10612527 10641 7.7 14.9 0.0%97
39 1416.3391 31580 T2 13.0 0.0448
40 1563.3648 18369 79 14.1 0.0851
# miz Res. SN 1% FWHM
1 208.0659 14879 1.8 00200
2 259.0692 14930 0.3 00200
3 300.0626 14978 18.8 0.0200
4 301.0638 15029 18.6 0.0200
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# mfz Res. SIN 1% FWHM
5 302.0610 15079 50.6 0.0200
B 303, 0841 15129 8.7 0.0200
T 04,0599 15179 100.0 0.0200
2] 05,0632 15228 17.8 0.0200
9 306, 0606 15279 19.0 0.0200
10 307.0634 15329 34 0.0200
1" 308.0668 15379 0.3 0.0200
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST - TJU Page 3ol 3
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Compound 3s

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/14/2019 10:37.44 AM
File Name: DiDatalAC TESTWYSY2019061313_P1-A-3_01_9051.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bdS, 0.5-0.7min #31-43]
x1od
&
44 1+
3190713

1+
9414814 1613, 3688

500 1000 1500

2000 2500 miz

1+
319.0713

3011-1"423 1
. [N AN

+M5, 0.5-0.7min #31-43

3753

2500
1+
20001 301.0215
15004
10004

5007

A , IILII.

C13H14N2Se, M+niNa, 301.0214)

280 280 300 310 320
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166 / 230

Page 1of 3



RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
319071251 1 C16H19N2Se  100.00  319.070851 0.4 1.3 464  B5  even ok M+H
Calibration Info: Mass List:
Date_ ) Eil4.\f.2[)1911.3? 43 AM # miz Res. SN 1% EWHM
Polarity: Positive 1 3011423 12193 2375 " 0.0247
Calibration spectrum:  +MS, 4.5-4 6min #270-274: Scan : : : -
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 315.0739 12548 3131 16.4 0.0251
Calibration mode: Enhanced Quadratic 3 316.0729 12437 316.2 16.8 0.025¢
4 NTO0727 10836 T62.5 40,1 0.02%3
: P 5 318.0726 11835 159.9 8.4 0.0269
e D&g Resuiting miz_| y Emor [ppm] 6 3190713 13034 18077 1000 0.0245
322.0481 T 3200733 11885 3911 206 0.0270
B2 0790 §a2 0286 0800 o107 B 321.0697 11585 509.6 2649 0.0278
022 0058 oo 02 45062 0.485 9 3230662 13352 408.9 217 0.0242
1221 6806 1291 6897 E7501 0778 10 3271242 11711 2101 1.3 0.0279
1521.9715 15219724 5549 0,840 1 4132668 12686 1829 12.0 0.0326
1821.9529 18210514 54911 0477 12 763,1692 13491 86.9 100 0.0566
21210332 21219340 52996 0.380 13 T65.1677 13749 B8.1 79 0.0857
24919180 24919137 11656 0140 14 8371905 12424 85.8 105 0.0674
2721648 lo  bmeisae e 113 a7 o00ses
Standard deviation: 0.774 17 9112093 15510 836 108 00587
18 9122093 14430 7.0 9.1 0.0632
19 5132085 14764 5.4 8.4 0.0619
20 9414814 15772 1155 15.0 0.0597
2 942 4852 14451 62.5 81 0.0652
22 985.2268 12647 55.8 T4 0.0779
23 986.2263 14732 65.5 8.7 0.0669
24 987 2260 13535 58.1 7.8 0.07Z3
25 1464,3319 14288 58.4 8.2 0.1024
26 1465.3320 14303 56.2 749 0.1024
27 1537.3531 13764 55.1 76 0.1117
28 1538.3511 13581 57.5 74 01134
29 1539.3490 14610 65.6 9.0 0.1054
30 1540.3475 14623 54.8 7.6 0.1053
3 1611.3696 14287 58.8 7.8 01127
32 1612.3681 15078 65.5 87 0.1069
a3 1613.3688 14704 74.3 9.9 0.1087
34 1685.3906 14395 59.3 75 0.1171
35 1686.3840 14658 64.2 81 0.1150
36 16873686 14753 4.8 9.4 0.1144
v 1688.3860 14258 59.9 7.5 0.1184
38 1759.4028 15447 64.4 7.6 0.1138
39 17604082 13942 B3.9 75 0.1263
40 1761.4022 13929 67.9 8.0 0.1265
# mfz Res. SIN | % FWHM
1 295.0274 2314 18 01275
2 255, 0308 2322 0.3 01275
3 2970241 2330 18.8 0.1275
4 208.0252 2337 18.1 0.1275
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 2 of 3
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# mfz Res. SIN | % FWHM
5 299.0225 2345 50.2 0.1275
B 300, 0254 2353 73 01275
T 01.0215 2361 100.0 01275
2] 02,0245 2369 14.9 0.1275
9 303.0219 2377 18.5 01275
10 304.0247 2385 26 0.1275
1" 305.0283 2382 0z 01275
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST - TJU Page 3ol 3
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Compound 3t

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 11412019 12:42:32 PM
File Mame: D:\DatalY SY201901041247_P1-C-1_01_8223.d Operator: Shuyang Yang { XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +MS, 0.3-0.4min #17-22, Background Subtracted
5000
4000 Se
30004 1+ ’ H
340.2822
N
H —Q
20001 s € )
6475590
1000
1+
g4s 1245.0052
a 1” J d i . " l I.L
500 1000 1500 2000 2500 mz
Intens. 309,0487 +MS, 0.3-0,4min #17-22, Background Subtracted
300
307.0543
200
305.0524
100
o N | N [ 4 Ak b L . \ .
400 309.0501 C14H17N2015e1, 309.0501
300
1+
200 307.0512
1+ 1+
100 305.0528 1+ 311.0507
1+ 308,0540 *
303.0560 l 1 | 312.0533
0 - - : . L 'y ;
302 304 306 308 310 312 314 miz
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Evaluation Spectra / Validation Formula:

e Conf Score

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] MN-Rule mSigma rdb
300.048732 1 C14HI7N20Se  309.050108  M+H 14 45 ok 6215 75 even
Calibration Info: Mass List:
2:}:,'@: LBZ01S 53427 PM # miz  Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 0.2-0.2min #3-10: Scan ] ;;23;‘;; ]x‘?; 13232 152’-2 ggg;ﬁ
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) ) . . }
Calibration mode: Quadratic 3 305.0524 21484 3458 44 0.0142
4 307.0543 17766 623.2 8.0 0.0173
] 5 309.0487 12809 1112.8 145 0.0241
Rem? 1" g _%gg; Rasulling miz_Intans Error 6 340.2822 14437 6108.1 100.0 0.0236
322.0481 7 341.2862 11905 1006.0 16.6 0.0287
6220290 o aiast  'sa01 1a0ss  m1  oows
e 0 T Bomi o ome o me o e
e e B B MWW
i 1 ijl :gfzg 2121.9342 1502 0.515 " §19.6080 13164 8200 e P
2721 8948 15 6205277 14719 3023 258 0.0422
140.0682 140,068 1345 0.441 16 621.5365 19774 59.9 7 0.0314
Standard deviation: 2.111 17 642.6014 34467 56.4 53 0.0186
18 647.55090 13616 6115 58.4 0.0476
19 648.5634 16205 311.9 29.9 0.0400
20 649 5655 12462 42.3 4.1 0.0521
21 659.2850 B762 53.5 54 0.0752
22 660.2858 13205 40.8 41 0.0500
23 943.3510 19226 289 6.5 0.0491
24 945.3450 17566 35.1 8.0 0.0538
25 946.3459 12267 17.7 4.0 0.0771
26 956.8554 15626 19.8 46 0.0612
27 9765818 23267 24.9 6.0 0.0420
28 a77.8251 12411 258 6.2 0.0788
29 978.8375 9147 26.6 6.4 0.1070
30 1005.8585 8778 19.5 4.9 0.1146
31 1188.0316 12226 13.7 43 0.0972
32 1216.0560 15503 40.7 13.3 0.0784
33 1217.0811 14769 295 9.6 0.0824
34 1218.0696 15650 16.4 5.4 00778
35 12440875 13007 46.0 15.3 0.0956
36 1245.0852 16375 46.2 154 0.0760
37 1246.1104 12512 17.7 59 0.0996
38 1272.1204 16808 30.9 105 0.0757
39 1273.1292 11425 26.7 9.1 0.1114
40 1274.1270 11577 121 4.1 0.1101
# miz Res. SIN 1% FWHM
1 303.0560 12560 18 0.0241
2 304.0594 12602 0.3 0.0241
3 305.0528 12643 188 0.0241
4 3060538 12685 18.3 0.0241
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 2 of 3
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# miz Res. SIN 1 % FWHM
5 307.0512 12726 50.3 0.0241
[ 308.0540 12768 78 0.0241
7 309.0501 12809 100.0 0.0241
8 310.0532 12850 16.0 0.0241
a 311.0507 12892 18.9 0.0241
10 312.0533 12933 29 0.0241
1 313.0569 12975 0z 0.0241
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 3of 3
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Compound 3u

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m
File Name: D\Data\lAC TESTWYSY120180613_P1-A-5_01_9042.d

Source Type ESI
Focus Active
Scan Begin 50 miz
Scan End 3000 miz

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Positiva
3500 v
500
600.0 Vpp

Acquisition Date:
Operator:

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

6/13/2019 6:07:25 PM
Shuyang Yang [ X2
0.3 Bar

180 °C

4.0 Wmin

Source

Intens.
x10%]

1.254

1+
2940517

0,751

0.501

10254

+MS, 0.7-0.9min #44-51

0.00 v S A —

" 2000

2500

T
miz

Intens.]

%109
1.04

08
0.6

2910531 h

1+
02l 292.0517

1+
293.135 34

1+
296.0503

+
29?.[0520

+M5, 0.7-0.9min #44-51

«fo3 "
1.0
0.8+
0.6+
0.4+

1+
02 290.0531

0.0 ? l t

1+
294.0504

1+
292.0515

1+
293.]0542 |

14
296.0508 4,
| 297.0535

Cl3IH16N35e 1, 2940504

288 290 282

294

296

208 300
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
204051746 1 C13HI6N3Se 10000  294.050431 14 A5 1194 75  even ok M=
Calibration Info: Mass List:
Datea: 14/201 :33:54 AM
Polarity: g‘asiliwa 098 # miz Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 4.6-4. 7min #271-280: Scan 1 2900521 11681 134.3 3.7 0.0243
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g gg;-gf; ]fgg; ?;g[‘, 2‘13-2 3'3533
Calibration mode: Enhanced Quadratic ! . ! :
4 2930534 11244 164.8 45 0.0261
) ; 3 2040517 14087 JB46.6 100.0 0.0209
Raef?ﬁ,;f; Resulting miz__Intensity Ewor [pprm] 6 2050528 11058 §17.2 16.9 0.0267
322 0481 7 2960503 11672 996.7 273 0.0254
£22.0290 6220000 17230 0004 8 297.0520 10018 168.6 46 0.0297
922.0098 922.0089 39160 0078 9 3120335 10767 843 23 0.0250
12910008 12918608 seR2 0ae 10 330352 12122 115.9 3.2 0.0258
15218715 15219723 53747 0537 1 ad0 0ei2 206.7 82 00200
18210523 18219518 41836 0396 12 3160320 13530 881.9 244 0.0234
21955 20218334 42091 D07 13 317.0354 11445 1258 35 0.0277
Sazio140 24219140 2533 001 14 3180318 11764 158.6 44 0.0270
27218948 i otz 1iees  1sie 42 o0ozms
Standard deviaton: 0.454 17 4132656 13389 1137 az 00208
18 5534580 12802 148.7 45 0.0436
19 5830938 12989 93,7 29 0.0449
20 5850823 13579 170.6 53 0.0431
21 5B7.0927 13314 176.9 55 0.0441
22 5BO.0SS6 14612 81.0 25 0.0403
23 B03.07E2 13504 100.2 31 0.0444
24 BO04.0780 12745 74.3 23 0.0474
25  GDSO7E4 14367 248.4 78 0.0421
26 GDE.OTTS 13129 1781 56 0.0462
27 BD7.0753 13379 402.7 126 0.0454
28 GDB.O7EE 12030 127.2 40 0.0505
29 BDO.0TA5 14069 444.4 139 0.0433
30 610.0762 11866 16.2 a6 0.0514
el 6110733 12583 142.3 4.5 0.0486
32 BBG.1186 13386 69.3 25 0.0669
33 BO7AMTE 14884 68.9 25 0.0603
34 BBAT4 14121 133.0 48 0.0636
35 BpR.1185 12039 84.0 3.0 0.0635
36 OD0.1166 12746 149.5 5.4 0.0706
ar 901,1174 12210 729 26 0.0738
38 9021148 13769 138.2 5.0 0.0655
39 G26.3218 14107 82.9 30 0.0657
40 8443801 13139 86.3 3.1 0.0719
# miz Res. SIN 1% FWHM
1 2880564 13780 18 0.0209
2 2890597 13828 0.3 0.0209
3 2800581 13875 18.8 0.0208
4 2910541 13923 18.2 0.0209
Bruker Dallonics EST- micrOTOF @ 1 WS Lab | IAC - SPST - TJU Fage Zof 3
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# miz Res. SIN 1% FWHM
5 292.0515 13971 50.2 0.0209
] 2093,0542 14019 75 0.0209
7 294,0504 14067 100.0 0.0209
8 2050533 14115 15.3 0.020%
9 296.0509 14162 18.6 0.0209
10 247.0535 14210 2.7 0.0208
1 208.0573 14258 0.2 0.0209
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3w

DILUTE IN 50 TIMES

Acquisition Parameter

Method: 20181224-tune-wide-pos.m Acquisition Date: 1/11/2019 2:26:24 PM
File Name: DI\DatalAC TESTWYSYI2019011145_P1-4-3_01_8268.d Operatar: Shuyang Yang / X2
Source Type ESI lon Paolarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 200 °C
Scan Begin 50 miz Set End Plate Offset  -500W Set Dry Gas 2.0 Wmin
Scan End 2800 miz Set Collision Cell RF 200.0 Vpp Set Divert Valve Source
Intens. +MS, 0.3min #15, Background Subtracted
x1od
Se
5
~ N
H
\ (o)
4 Br
1+
922.0114 1+
2 1521.9695
1+
622.0273
1+ 1+
3220475 2921.9340
0 . Lyl p— — L v r— —— v
500 1000 1500 2000 2500 miz
Intans. 295.9181 +M5, 0.3min #15, Background Subtracted
12504
297.9153
10004
7504
308.0342
5001 293.9184
3 299.9171
250 296.9190
0]
1500 295.9180 CEHILBrIN1O1Se1, 2959184
1+
1250 297.9167
10004
1+
750 293.91592
500
1+ 1+ " i+
250 1+ 291.9212 2949204 296.9211 299,9167
20543 || | L
2675 280.0 2025 295.0 2975 300.0 302.5 305.0 3075 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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DILUTE IN 50 TIMES

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula mifz  Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
295918131 1 CBH11BMNOSe 295918037  MsH o1 0.3 555 ok 15 even
Calibration Info: Mass List:
Data: 1/11/2019 2:36:05 PM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 0.3min #15: Scan 1 140.0680 9505 22.0 20 0.0147
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) 2 257.1478 15494 47.6 51 0.0168
Calibration mode: Enhanced Quadratic 3 2822762 15457 27 25 0.0183
4 2939184 13239 21.1 23 0.0222
Reference miz__ Resulting m/z __ Intensity  Ermror [ppm] S 205.9181 15347 65.9 73 0.0183
118.0863 1180864 75 012 6 2079153 11493 47.6 53 0.025¢
322 0481 392 482 8461 0184 7 308.0342 20950 26.2 29 0.0147
8290250 899 00R3 18402 1010 8 3220475 11478 9.7 103 0.0281
922.0098 9220113 41206 1.666 g 376.3414 10969 205 24 0.0343
12219806 § o i7ete 4tz 51 00sds
e A Boomem o ome o er oo
1 Y 1 . ' X
g;z:::ﬁﬁ 21218338 arra 0325 14 642.6040 11315 18.3 2.3 0.0568
2701 8048 15 TE3ATO1 41302 171 22 0.0185
140.0682 140.0680 528 1121 16 922.0114 14509 763.1 100.0 0.0635
Standard deviafion: 1,632 17 923.0108 14110 193.1 25.3 0.0654
18 924.0097 12730 24.9 33 0.0726
19 931.6677 34656 51.7 6.8 0.0269
20 931.7858 8051 231 3.0 0.1157
21 343.6765 15611 20,0 2.6 0.0587
22 943.8210 40078 17.9 2.3 0.0235
23 944 2389 47405 17.1 2.2 0.019%
24 G58,3682 16122 16.4 22 0.0594
25 1239.6254 54580 2.0 27 0.0z27
26 13079609 9628 17.4 2.2 0.1359
v 1521.9695 17060 712.8 BTG 0.0892
28 1522.9714 17036 261.1 321 0.0854
29 1523.9650 13968 59.1 7.3 0.1091
30 1534, 5985 61742 26.8 as 0.0249
el 15351207 49715 18.2 22 0.0309
32 1535.6482 20818 26.8 3.3 0.0738
33 1535.8728 58045 233 29 0.0265
34 1536.1583 15478 3.z 3.8 0.0%92
35 1536.5882 54403 23.3 2.9 0.0282
36 1536.8441 38117 28.3 3.5 0.0426
ar 16370675 51269 43.2 5.3 0.0300
38 18372739 56178 56.5 6.9 0.0274
39 2121.8340 12123 134.3 11.8 0.1750
40 21229320 21397 85.0 75 0.0%92
# miz Res. SIN 1% FWHM
1 289.9243 15036 1.2 00183
2 200.9277 15088 0.1 0.0183
3 201.9212 15138 139 00183
4 292.9221 15191 11.6 0.0183
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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DILUTE IN 50 TIMES

# miz Res. SIN 1% FWHM
5 293.9192 15243 45.7 0.0193
] 204,9204 15295 14.2 0.0193
7 295.9180 15347 100.0 0.0193
8 2069211 15389 4.1 0.0193
9 297.9167 15450 78.0 0.0183
10 2689198 15502 7.4 0.0183
1 299.9167 15554 12.0 0.0183
12 300.9199 15606 1.1 0.0193
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 3y

Acquisition Parameter

Method: MS-MS.m Acquisition Date: 11442019 12:19:06 PM
File Name: D\DatalY SYi2018901041243_P1-B-6_01_8218.d Qperator: Shuyang Yang | XZ
Saurce Type ESI lon Polarity Positive Set Mebulizer 0.8 Bar
Focus Active Set Capillary 3500V Sat Dry Heater 200°C
Sean Bagin 50 miz Set End Plate Offsat =500V Set Dry Gas 4.0 lVmin
Scan End 2800 miz Set Collision Cell RF - 200.0 Vpp Set Divert Valve Source
Intens. +MS5, 0.3-0.4min #18-23)
4000 Se,
N N
3000+ 1+ H
340.2818 \ S
1+ Cl
20004 619.5284
1000 1e
1+ 1244.0038
8765752 15218672
l [ i l 2121 9338
o - P i " . i :
500 1000 1500 2000 2500 miz
Intens. +M83, 0.3-0.4min #18-23|
300
250 267.9448
200 274.2758
150 265.9472
100 [
p l
ok .I.ln Lk i l PR ll R T .||u.L M l.i L- Ll wdowl b ak
C8HI11CI1N1515e1, 267.9460
300
1+
250 267.9457
200
150 1+ 1+
265.9468 269.9440
100
1+ it
50 14 2635487
2719424
o 619520 | | | [T . .
255 260 265 270 275 280 285 miz
Bruker Daltonics ESI - micrOTOF QI MS Lab [ IAC - SPST - TJU Page 10f 3
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Evaluation Spectra / Validation Formula:

Meas. miz # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb e Conf
265947191 1 CBH11CINSSe  267.945722  M+H 0.3 13 2353 ok 35 even
Calibration Info: Mass List:
2:}:,'@: LajZ1s 44148 PM # miz  Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 0.2-0,2min #11-14: Scan ] ;g;g;;g Eg:; m; ?-g g-gfgg
Reference mass list:  ESI: Tuning Mix ES-TOF_140 (ESI) (pos) B . . }
Calibration mode: Quadratic 3 274.2758 10312 138.6 74 0.0266
4 206.2567 11342 409.7 232 0.0261
] 5 340.2818 11299 1518.4 100.0 0.0301
Refarﬂgz;rﬁ Resulting m'z__ Intens Error p 3412857 15642 3701 245 0.0218
322.0481 7 353.2660 17168 99.1 6.9 0.0206
6220290 o amraer iseis w22 a4 oom
e oo gD e
B e we em D D wm meoW o
ili: :gfgg 21219338 1447 0.288 14 548.5018 14427 46.4 57 0.0380
2721 8948 15 553.4573 13001 184.6 230 0.0426
140.0682 140,0682 1421 0.247 16 554.4633 14442 504 10.0 0.0384
Standard deviation: 1.181 17 501.4967 12515 96.2 132 0.0473
18 619.5284 13459 491.4 715 0.0460
19 620.5299 12758 203.2 297 0.0486
20 621.5319 14468 386 57 0.0430
21 6475608 11825 396.9 61.5 0.0548
22 648.5610 13803 190.5 286 0.0470
23 649.5602 10156 425 6.6 0.0640
24 659.2851 8039 49.2 7.8 0.0820
25 729.5614 17465 335 6.1 0.0418
26 783.5303 12560 283 56 0.0624
27 aT6.5752 18150 aTT 12.6 0.0510
28 a77.8374 11082 296 78 0.0882
29 978.8431 23272 287 76 0.0421
30 1216.0627 13227 52.2 17.0 0.0919
31 1217.0573 13370 414 135 0.0910
32 1218.0692 13019 16.8 5.5 0.0936
33 1244.0938 14763 66.8 221 0.0843
34 1245.0857 15111 589 18.5 0.0824
35 1246.0089 12492 19.5 65 0.09a7
36 1255.8210 13105 17.7 59 0.0958
37 1272.1193 13867 32.4 10.9 0.0917
38 1273.1249 12012 28.8 a7 0.0986
39 1521.9672 12393 49.2 171 0.1228
40 1522.9744 11803 15.8 55 0.1290
# miz Res. SIN 1% FWHM
1 261.9520 12586 15 0.0208
2 262.9554 12644 0.z 0.0208
3 263 9487 12692 166 0.0208
4 264.9497 12740 14.6 0.0208
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 2 of 3
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# miz Res. SIN 1 % FWHM
5 265.9468 12788 a76 0.0208
[ 266.9479 12836 9.4 0.0208
7 267.9457 12884 100.0 0.0208
8 268.0485 12932 10.1 0.0208
a 269.9440 12980 46.6 0.0208
10 270.9469 13028 46 0.0208
1 271.9424 13076 6.8 0.0208
12 272.9457 13124 06 0.0208
13 273.9381 13172 02 0.0208
Bruker Daltonics ESI - micrOTOF Q 11 MS Lab [IAC - SPST - TJU Page 3of 3
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Compound 3z

RAJAVEL GROUP

Analysis Info Acquisition Date  5/19/2020 10:37:23 AM
Analysis Name  Di\Data\lAC TEST\DATAVATOF-2013-202005192G-533-4_P1-B-3_01_10137.d
Method 20191029ms-50_3000-pos.m Operator  Shuyang Yang / XZ
Sample Name  7G-533-4 Instrument  microtof Q 11 228888.10387
RAJAVEL GROUP
Focus ESI lan Polarity Positive Set Nebulizer 0.8 Bar
Source Type Active Set Capillary 3500 VW Set Dry Heater 180 °C
Scan End 50 miz Set End Plate Offsat  -500V Set Dry Gas 4.0 limin
Intens. +MS, 1.0-1.1min #62-63
X104
1.254 Se
N
1.00
1+ H
1 393.1305
0.754
1+
0.50 524,2932
] 2343 BBB0
1867.4981
0,254
1445.9818 2798 0838
0,00 — b,
s00 1000 1500 2000 2500 miz
Intens. +MS, 1.0-1.1min #62-63
12507 1+
296.0906
10004
7504
294.0786
500 296.5310 58,0878
2607 295.0760 '&LM 299,2007
03— abul i Abo di Aa " P Lokl Jood " |
C15H2Z2N1Se1, 296.0912
15007
1250 1+
286.0912
1000
750 1s
s00] 294.0923
1+ \ ! 1+ 1+
250 293,050 + 297.0945 2980918 1+
295.0954
. I\ i | A 299.0947
293 294 295 206 297 298 299 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL GROUP

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
296080618 1 C15H22NSe 100,00 296091245 0.6 =24 1224 55  even ok M+H
Calibration Info: Mass List:
Date: 519/2020 11:27:56 AM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.6-4. 7min #271-278: Scan ! 3100696 ja3 s s b
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 312.0839 9600 15 9 0025
Calibration mode: Enhanced Quadratic 3 319.0892 9955 201 238 0.0321
4 340.2631 10013 219 26.5 0.0340
) ; 3 3490987 8288 2186 26.4 0.0421
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 351.0098 7425 297 363 0.0473
) 7 352.1112 7004 19.0 23.2 0.0503
322.0481 322.0481 7432 0127
822 0290 €220203 38506 0618 ] 3549944 10123 245 30.0 0.0351
927 0098 973 0090 47791 0816 9 3569948 11411 497 61.2 0.0313
12218906 12219905 44169 0087 10 3588906 11034 550 678 0.0325
15218715 15219728 39388 0.855 o gooee  yre 2 4 boam
1821.9523 1821.9514 22773 0812 1 . - . -
21319332 21219333 13835 0.069 13 370.1458 10736 831 78.3 0.0345
24219140 14 380.1279 12284 231 29.1 0.0318
2721 8048 15 3911244 11226 458 57.5 0.0348
miation: 16 393.1305 9618 795 100.0 0.0409
Standard deviation: 0.866 17 394,1281 10493 339 42.6 0.0376
18 305,1254 11500 265 321 0.0344
19 430.9128 13131 207 26.3 0.0328
20 4651797 12682 257 34.2 0.0367
21 475.3232 12629 240 32.3 0.0376
22 4771749 11441 266 35.9 0.0417
23 4911675 12922 17.2 23.6 0.0380
24 4970431 11360 2.0 290 0.0438
25 497.1004 24162 254 35.2 0.0206
26 524.2932 12191 40.4 57.9 0.0430
27 525.2904 5363 16.1 231 0.0880
28 5430971 10971 1741 25.0 0.0495
29 5450069 10659 18.3 267 0.0511
30 561.2135 10756 206 30.6 0.0522
3 5632265 10660 179 26.6 0.0528
32 588.4055 10905 262 39.6 0.0540
33 B26.6175 31364 265 46.1 0.0200
34 626.6590 37385 184 28.8 0.0168
35 7014978 9265 227 36.9 0.0757
36 765.9481 14873 14.2 233 0.0515
ar 7660846 33596 247 40.5 0.0228
38 17568905 60034 228 26.3 0.0293
39 1867.4981 52221 324 35.3 0.0358
40 2343 6680 509014 407 42.7 0.0397
# miz Res. SIN 1% FWHM
1 2600872 11470 1.8 0.0253
2 291.1005 11510 0.3 0.0253
3 2820839 11548 18.8 0.0253
4 293.0950 11589 18.4 0.0253
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL GROUP

# miz Res. SIN 1% FWHM
5 294,0923 11628 50.4 0.0253
] 205,0054 11668 8.2 0.0253
7 2960912 11707 100.0 0.0253
8 2070945 11747 16.7 0.0253
9 298.0918 11786 18.8 0.0253
10 2690947 11826 3.0 0.0253
1 300.0981 11866 0.2 0.0253
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 4a

DAIAC2020L. .\2020081 7ZGWOEHO01 164-2G-1 0817/20 17:36:10

QEHO001164-ZG-1 #7-35 RT: 0.07-0.32 AV: 14 NL: 4.28E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

D0 316.04542
90; Se
80 NJ\/OH
] H
703 MeOOC
[1F] -
2 .
S 60
T Y
= -
£ 505
@ ]
= .
© 407
s
s ]
30—
20 340.02748
10 262.14443) | /
] 153.97691 e 653.06567
G - ) I I L] ll T JI 1 1 | T ; I | I L L L] I.| T 1 T 1 | ) I' T L | L] 1 1 T | I T I I | T T 1 1 |
100 200 300 400 500 600 700 800 900 1000
miz
316.04542 NL:
1005 4.28E9
@ QEH001164-ZG-1#7-
S 807 35 RT:0.07-0.32 AV:
| 14 T: FTMS + p ESI
= 60 Full ms
g 314.04632 [100.0000-1000.0000]
2 40°
ﬁ 20; 312.04824 318.04545
o1 st00st4 | | | | 319.04863
316.04464 NL:
100+ 4.26E5
80 C1i3H17 NO3 Se +H:
B Gz Hig N1 O3 Seq
a Chrg 1
60 pa Chrg
] 314.04543
40—_
201 312.04733 318.04482
o3, 310.05060 ‘ \ | | ‘3199431?
SR ALREY L ALY Lt LA R Ll AR L) LY Ry S ERALL Rl LLAR ) LAY SR Ll ERAR Rt AR LA L R
310 312 314 316 318 320
miz
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Compound 4b

DAIAC20200.. 2020081 72G\QEH001 164-2G-2

081720 17:41:57

QEHO001164-ZG-2 #9-34 RT: 0.09-0.32 AV: 13 NL: 4.30E9

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 288.05044
90 Se
BG—: NJ\/OH
] H
70—
i) -
g 7 OMe
S 60
T U
= -
£ 50
@ ]
= .
© 407
qp —
o 3
30—
20 312.03248
103
] ) 212-33190 392.18412 597.07587
G 4 T I I 1 | ) T 1 = 1 | 1 T I I l| I T ] L] | 1 1 T T ‘| T I T ] | L] 1 1 T | T T I I | T ) 1 1 |
100 200 300 400 500 600 700 800 900 1000
m/z
288.05044 NL:
100 4.30E9
@ QEH001164-ZG-2#9-
g 807 34 RT:0.09-0.32 AV:
S 13 T: FTMS +p ESI
S 60 Full ms
& ] 286.05139 [100.0000-1000.0000]
@ 40
o 20 284.05326 290.05048
ang B
o 282.05648 | | | |291 05377
288.04973 NL:
100 4.31E5
80 C12 H17 NO2 Se +H:
i GizH1g Ny Oz Seq
a Chrg 1
60 pa Chrg
] 286.05051
40—_
20- 284.05242 290.04991
. ] 282.05568 | \ | 291.05326
""I""I""I""l""I""I""I""l""I'"'I""I""l""l"" MR AL "'I""I""I""I""I""I""I""l""l'"'I""I"
282 284 286 288 290 292
m/z
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Compound 4c

DAAC2020. \OEHO01 164-2G-10 0817/20 18:28:18

QEHO001164-ZG-10 #8-38 RT: 0.07-0.36 AV: 16 NL: 9.68E8
T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 306.04116
90—
. Se
803 J\/
] N OH
70 H
- F
é 60 OMe
g >V
= .
< 505
@ .
= 7
© 407
g 3
o 3
307 330.02324
20 !
1034 205.10301
o | | 440.00667 5349183 58543816 968.49054
T T I I | I T T L] | 1 1 T T | T I T ] | L] 1 1 T | T T I I | T T 1 L] |
100 200 300 400 500 600 700 800 900 1000
m/z
306.04116 NL:
1007 9.68E8
@ QEH001164-2G-10#8-
g 807 38 RT:0.07-0.36 AV:
§ 7 16 T: FTMS + p ESI
S 60— Full ms
2 3 304.04225 [100.0000-1000.0000]
2 47 303.04515 307.04437
B 0] 302.04415 ‘ 308.04118
s i
. 301.14215 ‘ | 30504541 \ 309.04438
0 306.04031 NL:
100 4.31E5
80 C12 H15 FNOZ Se +H:
i Ci2H17F1 Ny O2Se;
pa Chrg 1
60
] 304.04109
40
20 302.04300 308.04048
.3, 3000462 ‘ | 305.04445 | ‘ 309.04384
""I""l""l" 'I""I""|""I""I""I"'|""I""I""I""l""l "'I'"'I""|""I""I""I' b
300 302 304 306 308
m/z
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Compound 4d

DAIAC20200.. 2020081 72G\QEH001164-2G-3

0817/20 174745

QEHO001164-ZG-3 #7-23 RT: 0.07-0.20 AV: 8 NL: 2.69E9

T: FTMS + p ESI Full ms [100.0000-1000.0000]

D0 314.01173
90—
- Se.
80~ J\,OH
g T N
@ ?D_: S
2 .
S 60
T Y
= -
£ 505
2 337.99388
© 407
m —
s ]
30—
20
105 238.94325
1153.97682 441.09847 648.99859
G_ I I | I I. L L] | 1 1 T 1 | I I T L | L] 1 1 1 I I I I | T T 1 1 |
100 200 300 400 500 600 700 900 1000
miz
314.01173 NL:
1005 2.69E9
@ QEH001164-ZG-3#7-
g 807 23 RT:0.07-0.20 AV:
S 8T:FTMS + p ESI Full
S 60— ms
2 3 312.01277 [100.0000-1000.0000]
o 404
% 0_ 311.01553 315.01503
2 20 310.01467 316.01192
, 130801793 ‘ | 313.01597 | |317.q1525
314.01123 NL:
100+ 4.06E5
80 C13 His NOSSe +H:
B CizHigN1 0151 Seq
a Chrg 1
60 pa Chrg
] 312.01202
40
20- 31001393 316.01141
.1 soe01719 ‘ { it | |31?.q14??
'I""I'"'|""I""I""I""|""I""I""I""|""I""I""I""""I""I""I'"'|""I""I""I""l""l""l'
308 310 312 314 316 318
miz
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Compound 5a
DAAC20200. \202008172G\OEHO01 164-2G-4 08M17/20 17:53:31
QEH001164-ZG-4 #8-28 RT: 0.07-0.26 AV: 11 NL: 1.85E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]
411.93152
100
90; Se
30_: N COOMe
. H
70
8 7 i
c 7
S 60
S M
= -
£ 50
@ ]
= .
© 407
s
s ]
30—
20 359.94385
10 485.98705
- 181.97170 286.03454 589.97473 685.43725  844.83859
G T I I .I | II T 1 1 |l 1 T L L L] | 1 1 T IJ | T I T Ir-l- L] 1 1 1 | T T I I | T T 1 1 |
100 200 300 400 500 600 700 800 900 1000
miz
411.93152 NL:
100 1.85E9
@ QEH001164-ZG-4#8-
g 807 28 RT:0.07-0.26 AV:
g ] 11 T: FTMS + p ESI
S 60— Full ms
2 3 409.93262 [100.0000-1000.0000]
o 40
= 7 408.93551
5 407.93453 Hase
T 20] : 413.93141
o1 40593773 | 410.93581 | | 414.93459
411.93072 NL:
100+ 4.32E5
80— C12 H14 INO2 Se +H:
. C1zH1511 N1O2Set
a Chrg 1
60 pa Chrg
] 409.93151
40
20 407.93341 413.93090
.3, 40593667 | | 410.93486 | ‘ 414.93425
AR AL RLLLE ARARE R ALA I""|' b RARAE AR L '|""I""I""I"' |""I""I""I""l""I""I""I""l"II A
406 408 410 412 414 416
miz
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Compound 5b

DAIAC20200.. \2020081 TZG\QEHO0 1 64-2G-5 081720 17:58:17

QEHO001164-ZG-5 #9-35 RT: 0.09-0.32 AV: 13 NL: 1.46E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 353.92433
90; Se
80 377.90479 X7 N7 YcooMe
] \ H
. (o]
o 70—: BY
g A
g 60
S oY
= -
£ 50
@ ]
= .
© 407
s
o 3
30—
207 318.30092
10 222.86581
] 42596386 546.97851 728.82359
0_ Il T | T T I I | T T 1 1 |
100 200 300 400 500 600 700 800 900 1000
m/z
353.92433 NL:
100+ 1.46E9
® 355.92285 QEHO001164-ZG-5#9-35
g 807 RT:0.09-0.32 AV: 13
S T: FTMS + p ESI Full
S 60— ms
= 351.92556 [100.0000-1000.0000]
o 40
E .
2 20 349.92762 357.92244
, 134793069 | | | |ss8.92572
353.92385 NL:
100 355.92181 2 23E5
80— Cw H12 BrNOs Se +H:
CioH13Bri N1 O3 Se;
. a Chrg 1
601 p g9
. 351.92464
40
201 349.92655 357.92199
. 1 347.92981 ‘ ‘ \ | | ‘35&.92534
T T | | I I | I 1 I | I T | | 1 I I | I I I | 1 T T | T
348 350 352 354 356 358 360
m/z
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Compound 6a

RAJAVEL/ZHOU GUAN

Method:

File Name:
Source Type
Focus

Scan Begin
Scan End

2011806 14-50_3000-pos-ZHOUGLUAN.m
DData\lAC TESTWSY'2019061417-MAMUL.d
ESI
Active

50 miz
3000 miz

Positiva
3000 v
500
500.0 Vpp

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

Acquisition Date:

Operator:

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

B/14/2019 2:17:51 PM
Shuyang Yang [ X2
0.2 Bar

170 °C

3.0 Wmin

Source

Intens.
x10%

2.5

2,04

1.54

1.04

0.54

1
267,

+
0392

CN

+M5, 0.1-0_3min #7-15]

Se

Iz

0.0

Y
—

500 1000 " 1500

" 2000

2500 miz

Intens.
109

1.5

10

0.51

1+
267.0392

1+

1+
269.0384 14+

2650393
264.0415 1+
{ 266.0416 | | 270pi00

+M35, 0.1-0.3min #7-19

«fo3

15

1.09

0.0

1+
267.0395

1+
265,0405

1+
l 256.:]434 ]

C12HISN2Se 1, 267.0395

266

Bruker Daltonics ESI- micrOTOF Q 11
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lonFormula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
267.039218 1 C12H15N2Se 10000  267.038526 0.3 1.2 830 65  even ok M=H
Calibration Info: Mass List:
Date: B14/2019 2:33:12 PM
Polarity: Positive % # miz Res. SIN 1%  FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-279: Scan 1 2630398 10504 442.1 76 0.0250
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g gg‘;-gég :'Iffl’;‘l‘ I?;gg zg-g g-ggzag
Calibration mode: Enhanced Quadratic ' - ! :
4 2660416 10520 261.1 45 0.0253
) ] 5 267.0392 15631 5775.0 100.0 0.0172
Refer:erg;g; Resulting miz__Intensity  Error [ppm] & 2680404 11735 783.5 136 0.0228
220 [ oI o e ov
mugmome e o o e oms  2s oom
1221 9806 12910808 49730 0693 10 2850237 11294 198.4 36 0.0252
1521.9715 15219774 55349 0,596 1 286,0248 11624 161.4 29 0.0246
1821.0523 18219516 38469 5,399 12 287.0206 10660 4247 78 0.0269
21319332 21219337 40176 0972 13 289.0207 12033 889.0 18.4 0.0240
24219140 2421.9138 3105 0,095 14 200.0224 11474 153.5 28 0.0253
2721.6048 i 022 iz 102 23 0ozé
Standard deviaton: 0.673 17 a042603 12048 578.1 13 00253
18 05,2625 11894 118.1 23 0.0257
19 353.2658 11817 101.7 23 0.0289
20 360.3233 13031 434 6 10.1 0.0277
21 361.3217 12505 117.2 27 0.0289
22 380.0652 12528 130.5 3.3 0.0303
23 381.2967 12322 96.8 25 0.0309
24 3932977 11908 208.7 5.4 0.0330
25 413.2658 11851 80.5 24 0.0346
26 432.0758 11466 84.3 23 0.0377
27 434.0750 13291 176.3 49 0.0327
28 467.1023 13314 257.8 7.9 0.0351
29 468.1028 13030 115.9 35 0.0359
30 4690994 11488 722 22 0.0408
3 531,0705 11917 71.1 25 0.0446
32 533.0704 13269 812 28 0.0402
33 541.1215 13206 106.7 38 0.0410
34 551.0526 13161 63.1 23 0.0419
35 553.0533 13922 105.9 3.8 0.0397
36 555,0510 12908 112.1 4.1 0.0430
ar 557,0823 8654 78.5 29 0.0644
38 B76.1215 12190 76.8 32 0.0855
39 678.1222 13039 84.0 3.5 0.0520
40 758.2098 12765 53.8 23 0.0594
# miz Res. SIN 1% FWHM
1 261.0455 15182 1.8 0.0172
2 262.0488 15241 0.2 0.0172
3 263.0422 15298 18.8 0.0172
4 264.0432 15357 17.9 0.0172
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 265.0405 15415 50.0 0.0172
] 266.0434 15473 6.8 0.0172
7 267.0395 15531 100.0 00172
8 268.0426 15589 138 0072
9 269.0399 15647 18.4 0.0172
10 270.0427 15705 24 0.0172
1 271.0464 15764 0.2 0.0172
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 6b

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/5/2019 6:19:12 PM
File Name: D:\DatallAC Operatar: Shuyang Yang / XZ
1 - -B-
Source Type EEFTWSYQU 908‘)5\2“8#%{2%5"2\1 818 4‘81[::&%9"’ Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bdS, 0.5-0.6min #3237
w104
31 Se
N
H
J 1+
2 360.3232 )0\
F7F
14
763 2108 2344,0085
2+ 2+
1077 7976 14460666 1868.3267 2874.9386
o bl b L o070 ||| zsosoezs TS
500 1000 1500 2000 2500 miz
Intens. +MS, 0.5-0.6min #32-37|
G000+
1+
308.0360
4000+
2000+
— 3060344 310.0352
I Gy e
] CI2ZHIGFZN 10151, 308.0360
50003 1+
308.0360
40007
3000 1+
306.0370
20007
1+ 1+
1000 14 304.0387 i+ 310.0365 1+
3020419 | 3070400 | | 311035
302 304 306 308 310 312 314 316 318 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Adduct

M+H

Meas. miz  # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
308.035084 1 CI2HIBFINOSe  100.00 308.038004 0.0 0.0 75.1 45  even ok
Calibration Info: Mass List:
Date: 6102019 5:08:25 PM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-272: Scan L 2869504 24619 73.3 84 0.0121
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g gg-;ﬁgg gggi? 23-; 2’? g-g} 1:
Calibration mode: Enhanced Quadratic ! : . :
4 306,0344 ars4 B7.8 a0 0.0314
) . 5 308.0360 12621 194.5 230 0.0244
Refer:erg;g; Resulting miz__Intensity  Error [ppm] ? g;gg?gg 1;2;3 ggg :"g gggﬁ;
G200 62021  1zi6 A8 8 00w  we &6 84 0037
927 0098 973 0096 32067 04191 9 360.3232 11520 748.1 100.0 0.0313
12210806  1221.9916 39589 0.751 1o 613245 12949 203 295 00279
1521.9715 1521 8731 36812 10890 1 1740425 11501 8.5 5.3 0.0325
1821.0523 16218555 23880 0877 12 374.3010 12338 157.5 216 0.0303
2121.8332 21219335 25397 0173 3 3753024 a1 835 46 0.0400
24219140 2421.9036 6865 4285 14 376.3180 13567 152.5 21.0 0.0277
27218048 27219019 1336 2500 15 3m319s 12335 363 50 0.0306
Standard deviation: 2.509 18 390.2971 12219 45.7 6.4 0.0319
17 392.3125 13202 90.7 12.8 0.0295
18 408.3071 10908 8.7 57 0.0374
19 467.1022 12178 342 56 0.0384
20 503.0659 7360 34.4 59 0.0683
21 503.3574 11329 46.5 8.0 0.0444
22 6978581 12373 52.3 118 0.0564
23 698.6544 12886 27.2 6.0 0.0542
24 7632106 av2s7 108.3 254 0.0205
25 763.5698 13888 68.3 15.9 0.05650
26 913.9277 36707 18.6 47 0.0249
27 1077.7976 36796 33.2 B8 0.0293
28 14455678 36475 28.9 8.3 0.0396
29 14450566 13934 35.5 10.1 0.1038
a0 1458.4012 54837 19.5 56 0.0266
el 1546.5501 54488 16.6 4.7 0.0284
32 1664.1909 48351 16.3 46 0.0344
33 17571776 51908 18.4 50 0.0339
34 1867.7658 13527 235 6.1 0.1381
35 1868.3267 44183 44.1 115 0.0423
36 2099.7058 56079 20.4 48 0.0374
ar 2344 0065 63719 152.5 290 0.0368
38 2344 6403 50488 B2.0 15.6 0.0464
39 2360.3315 66223 24.8 47 0.0356
40 2874 9386 69007 58.6 79 0.0417
# miz Res. SIN 1% FWHM
1 302.0419 12376 1.8 0.0244
2 303.0453 12417 0.2 0.0244
3 304.0387 12458 18.8 0.0244
4 305.0397 12499 17.8 0.0244
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 306.0370 12539 49.9 0.0244
] 307.0400 12581 [:X:] 0.0244
7 308.0360 12621 100.0 0.0244
8 309,0392 12662 135 0.0244
9 310.0365 12703 18.6 0.0244
10 311.0395 12744 24 0.0244
1 312.0429 12786 0.2 0.0244
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 6¢

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/13/2019 6:30:52 PM
File Name: DiDatallAC TESTIYSY20190613119_P1-A-9_01_9046.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. | +hAS, 0.9min #55]
w104
51 Se
44
N
1+ H
5] 4371871 F
OCH,
2]
1]
i ENUEIVIYR 0¥ WA . - : , I
500 1000 1500 2000 2500 miz
Intens 4 +M5, 0.9min #55
800
3120272 317.1087
G007
400
310.0254 314.0248 3181020
2004
03 CI2HIGFININa1O1Sel,312.0273
B004 1+
312.0274
GO0
1+
400 3100284
1+ 1+
200+ . 308.0300 i+ 314.0278 4,
306.0333 | 311.0314 | 315.0300
306 308 310 312 314 316 318 332 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
312027193 1 C12H16FNNaOSe  100.00  312.027370 0.2 0.6 3539 45  even ok M+Na
Calibration Info: Mass List:
Date: B14/2019 %:44:14 AM
Polarity: Positive # miz Res. SiN 1%  FWHM
Calibration spectrum:  +MS, 4.5-4. 7min #270-278: Scan 1 2940466 14332 25 14 0.0205
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g §£1$3 ]iggg :-; ;; g-g;g?
Calibration mode: Enhanced Quadratic ! : | :
4 312,0272 11883 40 2.2 0.0263
) ] 5 317.1087 9092 s 21 0017
Refer:erg;g; Resulting miz__ Intensity  Ermror [ppm] & 341.2649 20565 33 18 0.0166
sz A
o20088  G2z0i01 404 03 o M6 2u9 37 20 001
12219906 12218809 53130 -0.565 o 375.2568 23178 ar 25 0.0162
1521.9715 15219772 58986 0464 1 2763126 20027 5.4 29 0.0188
18216523 18218518 41837 0.280 12 393.2961 9613 93 5.0 0.0409
2121.9332 21219338 44405 0199 3 84,3125 . 28 18 .
24219140 24219138 10002 0.073 14 413.2627 15612 6.0 3.2 0.0265
v Pomm wm o mom
Standard deviaton: 0.532 17 4391857 10952 &7 36 0.0401
18 511.1288 16101 52 2.7 0.0317
19 512.1267 14009 55 29 0.0366
20 513.1235 13622 18 6.2 0.0377
21 514.1283 13778 34 1.8 0.0373
22 515.1227 13011 218 1.3 0.0395
23 516.1256 BEI0 45 2.3 0.0584
24 817.1212 10949 6.7 35 0.0472
25 524.1611 11237 57 3.0 0.0466
26 525.1657 19481 32 1.7 0.0270
27 541.1176 28035 28 1.5 0.0187
28 553.4543 25517 42 2.2 0.0217
29 565,0043 2317 32 1.6 0.0241
30 6110739 15266 k¥ 20 0.0400
el B13.0712 13227 a7 19 0.0463
32 615.0762 12570 36 1.9 0.0489
33 B56.5482 26427 29 1.5 0.0248
34 716.9768 31847 33 1.6 0.0225
35 718.9830 11639 36 1.8 0.0618
36 9276580 14525 48 2.2 0.0639
ar 928,6550 18472 45 2.1 0.0503
38 49,4802 arzn a5 16 0.0255
39 950.4891 11129 38 1.7 0.0854
40 852 4854 16042 71 3.2 0.0594
# miz Res. SIN 1% FWHM
1 306.0333 11655 1.8 0.0263
2 307.0366 11693 0.2 0.0263
3 308.0300 11731 18.8 0.0263
4 309.0311 11769 17.8 0.0263
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 310.0284 11807 49.9 0.0263
] 3110314 11845 [:X:] 0.0263
7 312.0274 11883 100.0 0.0263
8 13,0306 11821 135 0.0263
9 314.0278 11959 18.6 0.0263
10 315.0309 11887 24 0.0263
1 316.0342 12035 0.2 0.0263
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 6d

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: BM132019 63645 PM
File Name: DiDatallAC TESTIYSY2019061322_P1-B-1_01_9047.d Operator: Shuyang Yang / XZ
Source Type ESI lon Polarity Positiva Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +hAS, 0.9min #50
x1od
1.0+
0.84
1+
0.6 433.1590
0.4
0.24
814.2448 L] i :)343&94 ) 11692333‘85 N 2216'.?‘035 26422173
0.0 L —_— ¥
500 1000 1500 2000 2500 miz
Intens. +M5, 0.9min #50
1500
310.0133
1000
500 308.0052 312.0058
0 C12H17NSSe, M+nNa, 310.0139)
2500 1+
20001 310.0139
15004
1+
1000] 308.0149
1+
14+ 1+
5001  306.0166307.0177 1+ 1016 205 L
309.0173 1 A
ol A Wil 3 W\ W A V- : :
306 308 310 312 314 316 318 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZH

OU GUAN

Evaluation Spectra |/ Validation Formula:

Calibration Info: Mass List:
Date: 6/14/2019 H47:56 AM
Polarity: Posilive ’1‘ 308 0?5{; 1F3=;3 v ssz‘i |?a§ Ft?.f:';zhg
Calibration spectrum:  +MS, 4.5-4. Tmin #270-279: Scan : : : :
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) {pos) 2 3100133 19707 71 211 0.0157
Calibration mode: Enhanced Quadratic 3 312.0058 10838 28 84 0.0157
4 3392961 13360 39 11.3 0.0254
. . 5 85,2799 20257 28 a2 0.0175
Reforsncom/z_Resuling iz _nensly Emoe ppm] 6 3612808 11670 286 833 00310
3220481 §  aue 183 24 7o oosel
peryrrril s en B e oot 8 3912762 14284 54 154 00274
1221.9906  1221.9898 49730 -0.693 o 392.3105 188 28 74 0.0479
1521.9715 1521.9724 55249 0.508 1 4080108 7593 27 7.8 0.0537
1821.9523 1821.9516 38469 0,398 12 419,26890 27754 25 7.4 0.0151
S1o19n8r 21218337 40176 ety 13 4331590 15421 354 100.0 0.0281
24219180 24218138 9108 ones 14 4341605 14894 94 26.5 0.0292
e o mwm w5 ome
Standard deviation: 0.673 17 4381945 13569 26 74 00323
18 4559754 298087 34 9.4 0.0153
18 4753312 14847 28 7.8 0.0325
20 507.0995 23765 5.1 14.0 0.0213
21 509.0965 14935 75 206 0.0341
22 5110973 11851 122 337 0.0431
23 5130965 7818 52 143 0.0656
24 5252788 14060 3.6 4.9 0.0374
25 5472535 28210 3.2 a8 0.0208
26 575.0557 14534 a7 10.1 0.0396
27 587.0570 17822 a0 8.2 0.0329
28 509.0796 26298 16 96 0.0228
28 6070512 11128 3.1 83 0.0546
a0 609.0449 12730 a5 9.4 0.0478
) 6110462 B2z7 a8 10.1 0.0743
32 7631698 14955 3.0 7.5 0.0510
a3 8142448 36530 a6 9.1 0.0223
34 8371942 17957 30 78 0.0466
35 9112052 24608 a5 87 0.0370
36 9504788 10222 28 7.0 0.0930
37 11342604 46107 30 7.0 0.0246
38 1184,9427 50402 30 7.0 0.0235
a8 16853979 38883 1z 7.1 0.0436
40 16983385 50890 3z 7.2 0.0334
# miz Res. SIN I % FWHM
1 04,0199 2384 1.7 0.1275
2 3050232 2302 03 01275
3 306.0166 2400 185 01275
4 307.0177 2408 176 0.1275
5 a08.0149 2416 498 0.1275
6 3000173 2424 76 0.1275
Bruker Dallonics ESI- micrOTOF G WS Lab [1AC - SPST - TJU Page2 ol 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1%  FWHM
7 310.0139 2431 100.0 0.1275
8 311.0169 2439 14.2 0.1275
9 320135 2447 224 0.1275
10 313.0164 2455 a1 01275
11 3140115 2463 10 0.1275
12 3150132 2471 0.1 0.1275
Bruker Dallonics EST- micrOTOF @ 1 WS Lab | IAC - SPST - TJU Fage 3ol 3
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Compound 6e

DAIAC2020\. \QEHD01 196-2G-68%

08/24/20 10:11:07

QEHO001196-ZG-689 #10-18 RT: 0.09-0.17 AV:5 NL: 3.02E9
T: FTMS + p ESI Full ms [100.0000-1000.0000]

D0 310.03144
90
] Se
80 >
] N
70— H
g - Fac
S 60
S M
3 3
< 507 283.15521
2 7] \
T 407 '.
@« - |
T 207
. 381.29728
3 ' 701.49366
105 137.98163 525,268%7 81457770
LA | | | 61334007 ) 927.66213
1 T I I | I T T L] | 1 1 T T | T I ] | L] 1 1 T T T I I | T ) 1 1 |
100 200 300 400 500 600 700 900 1000
miz
310.03144 NL:
100 3.02E9
@ QEH001196-ZG-
g 807 689#10-18 RT:
g . 0.09-0.17 AV:5T:
S 60 FTMS + p ESI Full ms
2 3 308.03246 [100.0000-1000.0000]
_g 404
B 0] 306.03439 312.03144
ang B
. 305.15717 ‘ | | | 313.03467
0 310.03163 NL:
100+ 4.34E5
80 GC12 H14 F3 NSe +H:
B CizHisF3 N1 Seq
pa Chrg 1
60
] 308.03242
40—_
201 306.03432 312.03181
G: 304.03759 ‘ \ | | ‘ 313.08517
'I""I""I""l"''I""I""I""|""I""I""I""|""I""I""I"'I ""I""I""I""|""I""I'"'I""l""l""l"
304 306 308 310 312 314
miz
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Compound 6f

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: B/5/2019 6:13:24 PM
File Name: D:\DatE|AC Operatar: Shuyang Yang / XZ
1 X -B-
Source Type EEFTWSYQU 908‘)5\2“8#%{2%5"2\1 5.F1-B 3‘81[::&?\'23"’ Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bdS, 0.8-0.89min #45-52]
1
3.04
Se
2.54
N
2.0
1+ H
319.9555 Br
1.5
1.0
1+
7631918
0.54 1+ e 23440071
10602532
1868,3164 26030110 2674.9163
0.0
500 1000 1500 2000 2500 miz
Intens, 319.9555 +MS, 0.8-0.9min #45-52
104
157 1+
321.9528
1.0
1+
317.9551
0.57 1+
14 1 323.9539
315.9589 318.9578 320.5565 1+
I i [ | 3eps3 |
o 316.9544 CIIHISBr INISe 1, 3159548
1.54 1+
321.9531
107 1+
317.9557
05
1+ 1+ 1+ 1+
315.9576 3183570 | 3309576 323.9532 4
. | l | 1 324.9562
T a4 316 318 320 322 324 326 328 330 " miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

e Conf Score

Meas. miz  # lon Formula miz Adduct err[mDa] err[ppm] mSigma N-Rule rdb
319.6955614 1 CUH15BNSe  319.054445  M+H 1.1 3.3 338 ok 45  even
Calibration Info: Mass List:
Date: B10/2019 4:58:17 PM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-272: Scan L 3159589 11790 ::7-1 95 0.0268
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) 2 3“_3{-9530 ""9:5 6.2 9.4 0.0265
Calibration mode: Enhanced Quadratic 3 317.9551 11513 482.8 39.2 0.0276
4 3189578 Q986 145.4 118 0.0318
) ’ 5 319.9555 12079 1227.8 100.0 0.0265
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 320.9565 11939 156.1 127 0.0269
) 7 321.9528 q777 926.2 75.5 0.0329
322.0481 322.0484 388 0.792
822 0290 G202 0278 12428 1.905 ] 322.9566 12510 144.3 118 0.0258
927 0098 9730094 27395 0476 9 323.9539 13708 213.5 175 0.0238
12218906 12218826 37577 1622 10 3603243 10257 2078 181 0.0352
1521.9715 15219736 36811 1364 1 3743033 14672 167.5 14.8 0.0255
1821.0523 1821 8534 23514 0596 12 376.3197 13579 114.3 102 0.0277
21319332 21219319 27238 0570 13 541.1190 11282 80.4 9.2 0.0480
24219140 2421.9034 7437 4363 14 689.1568 13227 68.4 9.5 0.0521
2721 8048 27210028 1769 2039 15 763.1918 28087 2074 M3 0.0272
Standard deviation: 2,819 ' 16 763.5628 35491 80.6 122 0.0215
e 17 B3T. 1943 13685 70.5 115 0.0612
18 8381977 14729 64.9 106 0.0569
19 911.2155 12638 87.7 118 0.0721
20 513.2162 12435 53.5 94 0.0734
21 985.2304 15620 83.6 155 0.0631
22 986.2341 12756 9.2 128 0.0773
23 987.2310 14663 68.2 126 0.0673
24 1059.2513 11853 62.4 12.2 0.08%4
25 1060.2532 16065 81.3 159 0.0660
26 1061.2494 12662 68.7 13.4 0.0838
27 1062.2517 14055 47.0 9.2 0.0756
28 1072.0477 41163 56.5 111 0.0260
29 1133.2704 14990 6.8 135 0.0756
30 11342701 13427 B65.0 13.2 0.0845
el 11352686 13624 B4.9 131 0.0833
32 1136.2719 13727 48.5 98 0.0828
33 1207 2857 13563 47.0 98 0.0880
34 1208.2698 14026 53.3 12 0.0861
35 1209.2855 12199 50.9 107 0.0891
36 1283.3102 15152 50.8 110 0.0847
ar 1445 5634 34795 47.7 10,9 0.0415
38 1446,0483 16329 B7.7 15.5 0.0886
39 2344.0071 59972 148.1 25.6 0.0381
40 2344 6212 23692 101.9 176 0.0880
# miz Res. SIN 1% FWHM
1 313.9607 11853 1.2 0.0265
2 314.9641 11890 0.1 0.0265
3 315.9576 11828 13.9 0.0265
4 316.9585 11966 12.0 0.0265
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 317.9557 12003 45.9 0.0265
] 318.9570 12041 15.7 0.0265
7 319.9544 12079 100.0 0.0265
8 20,9576 12117 12.3 0.0265
9 321.9531 12154 778 0.0265
10 322 9563 12192 98 0.0265
1 323.9532 12230 12.0 0.0265
12 324.9562 12268 1.4 0.0265
13 3259596 12306 0.1 0.0265
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 69

RAJAVEL/ZHOU GUAN

Method:

File Mame:
Source Type
Focus

Scan Begin
Scan End

20130603-50_3000-pos.m
D\DatallAG

EEFT\YSY\ZU1903‘)5\2}'&8#%{&[&;2\23_!31 -3-6—813:&%1 d
Active Set Capillary 3500 v
50 miz Set End Plate Offset ~ -500V
3000 miz Set Collision Cell RF B00.0 Vpp

Acquisition Date:
Operator:

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

B/5/2019 6:30:47 PM
Shuyang Yang [ X2
0.3 Bar

180 °C

4.0 Wmin

Source

Intens.

x1 0"_

0.754

0.504

1+
319,8555

503.3562 1146.4113

1448,0608

1868, 3403

b, |

+MS, 0.7-0.Bmin #42-47|

Se>
N

d :
Br

23440116

20400510 26024550

sl bbb

28749429

[T ll i

500 1000 1500

2000 2500 miz

Intens.
104
1.04
0.8

0.6+

0.2

1+
3199555
1+
321.9515

1+
317.9553

1+ 1+
315?591 l 313f5?? 320.1955? 322 f551
1

1+

+M5, 0.7-0.8min #42-47

260231

x'ﬂﬁ'
1.0
0.8
06
0.44

0.2

0.0

1+
319.9544
1+
3219631

1+
317.9557

1+ 1+ 1+
31.5195?6 318.9570 3209576
| ]

1+
323.9532

C 11 H15Br

1N1Sel, 3199548

316 318 320 222

24

326 328 330 miz

Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST -
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score mifz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
319.955468 1 C1H158/NSe  100.00  319.954445 1.0 32 488 45  even ak  M=H
Calibration Info: Mass List:
Date: GA32019 55714 AM
Polarity: Fositive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-273: Scan L 2069497 27163 1?“ 1“-3 0.0109
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 ze7 1658 2198 01 16, 0.0118
Calibration mode: Enhanced Quadratic 3 817.9553 11630 2.7 351 0.0272
4 3189577 12601 81.1 12.9 0.0253
) ; 5 319.9555 13308 B28.4 100.0 0.0240
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 321.9515 10954 426.3 €8.0 0.0294
; 7 360.3236 10951 186.8 322 0.0329
322.0481 F22.0483 309 0.445
8290250 8990084 11605 0682 8 467.1014 15303 63.6 13.2 0.0305
9220098 9220083 32087 0577 9 503.0809 27498 BB.9 14.7 0.0183
12019906 12019918 39656 0972 0 5033562 31036 80.7 19.8 0.0162
’ ! y 1 5108277 4240 55.8 124 0.0553
1521.9715 1521.9729 41962 0.955 2 5411167 11897 530 124 0.0455
18218523 18219532 20734 0465 1 : - : -
2921 9332 2121.9320 26081 0134 13 6891572 14086 46.5 13.4 0.048%
2421.9140 2421.8062 10898 3188 14 763.2072 9748 153.3 48.6 0.0783
27018048 27910004 2374 2030 15 TE3ET26 13908 4.6 237 0.0549
Standard deviation: 1.951 16 8371921 14486 8.4 13.2 0.0578
C 17 985.2280 15186 2.6 13.1 0.0649
18 987.2312 13365 29.9 12.0 0.0739
19 1059.2472 13343 25.4 12.4 0.0794
20 1060.2488 13641 k] 13.5 0.0777
21 1061.2463 11284 29.3 12.4 0.0540
22 1077.7991 35614 30.8 131 0.0303
23 1133.2658 12657 20.2 12.9 0.0895
24 1134 2666 12785 1.8 14.1 0.0887
25 1135.2682 14698 348 15.4 0.0772
26 11464113 28826 36.1 16.1 0.0398
v 1146.5433 20681 1o 12.0 0.0554
28 1208.2668 13100 26.9 12.4 0.0922
29 1200.2782 13749 an.2 13.9 0.0880
30 1221.9863 38531 29.4 136 0.0317
el 12833085 12678 276 13.1 0.1012
32 1431.3429 14029 24.4 121 01020
33 14455535 11044 285 14.2 0.1309
34 1446.0605 14807 57.8 28.8 0.0877
35 1458.9245 48879 35.1 17.5 0.0298
36 1868.3403 21831 8.8 18.4 0.0864
ar 2344.0116 60747 183.5 63.6 0.0386
38 2344 6421 23618 101.5 352 0.0093
39 23603387 69356 36.6 12.5 0.0340
40 28749429 T2965 731 17.2 0.0394
# miz Res. SIN 1% FWHM
1 313.9607 13058 1.2 0.0240
2 3149641 13100 0.1 0.0240
3 315.9576 13141 139 0.0240
4 316.9585 13183 12.0 0.0240
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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# miz Res. SIN 1% FWHM
5 317.9557 13225 45.9 0.0240
] 318.9570 13266 15.7 0.0240
7 319.9544 13308 100.0 0.0240
8 20,9576 13349 12.3 0.0240
9 321.9531 13391 778 0.0240
10 322 9563 13433 98 0.0240
1 323.9532 13474 12.0 0.0240
12 324.9562 13516 1.4 0.0240
13 3259596 13557 0.1 0.0240
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 6h

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: B/5/2019 6:24:59 PM
File Name: D\DatallAC Operator: Shuyang Yang [ XZ
1 - -B-
Source Type EEFTWSYQU QDB‘)SIZWE)AJ%{QF[I‘%?Z\Z‘I_M 8 5‘81[::&3205 Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +hAS, 0.9min #53]
et
) Se
1.54 N H
N
Br
1.0
2343]9915
0.5
B+
19819599,
o7 gos? 2114.6023 26024858 2674.9415
| PN | AR POV | PO
0.0+ ¥ Y b Y
500 1000 1500 2000 2500 miz
Intens. +M5, 0.9min #53
40007 1+
320.9482
3000 1+
322.9457
20001 1+
318.9461 1+ 1+
10001 319.0532 321.9508 1+
316.9524 317.9486 l i 1 323.9435 324.3425 326.1506
oL e zogoss] | g |33 5 150626 9524
CI10H14Br 1 N2Se 1, 3209500
4000 1+
320.9497
3 1+
3000 322.9484
20004 1+
318.9509
10004 1+ 1+ 1+ 1+ n 1+
316.9528  317.9537 39.9522 321.9526 3330513 324.0483
0 ) L | A L ! .
318 320 322 324 326 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
320948240 1 CAOH14BNZSe  100.00  320.049684 1.4 45 478 45  even ok M=H
Calibration Info: Mass List:
Date: G/13/2019 %:48:30 AM
Polarity: Fositive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4 6-4.7min #271-282: Scan L 144.9782 17930 165 20-3 O-DUB;
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) 2 2069681 23413 2 '3 38. 0.012
Calibration mode: Enhanced Quadratic 3 207.1589 26220 19. 3.8 0.0113
4 3029842 11674 145 26.1 0.0260
) ] 5 18,9461 11363 1.9 218 0.0281
Refer:er;engg Resulting miz__Intensity  Error [ppm] & 320.9482 11052 336 615 0.0290
322' D481 7 322.9457 12309 253 46.6 0.0262
' 8 360.3233 9113 T 0.8 0.0395
622.0290 6220260 15605 -0.015
9220098 9220099 AD08E 0.060 9 381.3228 16861 149 28.7 0.0214
12019906 12019008 49863 0058 0 5030776 19228 100 208 0.0262
15219715 1521.9714 50184 0.047 1 534 8576 16933 10.0 21.0 0.0316
18210523 18210525 34940 0087 12 6264351 36527 106 225 0.0172
2921 9332 2121.9331 36012 0034 13 T63.2047 BIBY 254 54.9 0.0849
2421.9140 14 T63.5679 40662 285 G1.8 0.0188
2701 8048 15 837.0887 40381 86 18.8 0.0207
it 16 953.2543 4TEET 9.2 20.2 0.0200
Standard deviaton: 0.098 17 9941803 16013 138 307 00621
18 1077.3841 37295 9.6 21.3 0.0289
19 1077.8057 16500 151 334 0.0653
20 1221.9372 45526 9.0 201 0.0268
21 1446.0630 17950 324 729 0.0806
22 14589170 40804 126 28.4 0.0357
23 1649.9399 54624 9.7 21.8 0.0302
24 16641931 55315 121 272 0.0301
25 1867.7427 47631 B9 19.8 0.0382
26 1954, 7347 68771 g2 20.2 0.0284
v 1954 9265 BEE1E "7 258 0.0293
28 1981.7905 67177 19.8 43.2 0.0295
29 1981.9599 64380 224 48.9 0.0308
30 21146023 67135 120 257 0.0315
3 2343.9915 20429 485 100.0 0.1147
32 2344 6448 58946 245 50.4 0.0398
33 23601206 T3408 107 21.8 0.0321
34 23603316 T4028 182 373 0.0319
35 2380.8082 63150 159 32.4 0.0374
36 23610185 60225 281 57.3 0.0392
ar 26024858 79874 124 22.7 0.0326
a8 26202848 64258 123 222 0.0408
39 2736.6694 T3T36 1.7 20.7 0.0371
40 28749415 80495 137 241 0.0357
# miz Res. SIN 1% FWHM
1 314.9560 10846 1.2 00250
2 315.9583 10880 0.1 0.0250
3 316.9528 10914 139 00250
4 37.9537 10948 12.0 0.0230
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 318.9509 10983 45.9 0.0290
] 319.9522 11018 15.3 0.0290
7 320.9497 11052 100.0 0.0290
8 21,9526 11086 11.6 0.0250
9 3229484 11121 778 0.0290
10 323.9513 11155 9.0 0.0280
1 324.9483 11180 12.0 0.0280
12 325.9511 11224 1.4 0.0290
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3

211/230



Compound 6i

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: BME2019 11:42:44 AM
File Name: DiData\lAc Operator: Shuyang Yang / X2
Source Type EEFTWSYQN QEGOSIZWE)AJ%{QF[I‘%;ZHZD_M -C-S_g['l,;‘?ieg&d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bdS, 0.7-0.7min #40-44|
x10d
1.24
Se
1.04
\ N
H
0.8 \ (o}
Br
+
0.6+ 2344|0666
1+
393.2085
041 763.2398
1445 6555
021 1+ 24
. 1077.8228 1868, 3630 2875.0152
1255 1951 16504842 2099.7701 26025188
0.0
500 1000 1500 2000 2500 miz
Intens. +M5, 0.7-0.7min #40-44
40004 1+
331.9169
1+
30001 3339162
20004 1+
329.9181
1+
1000 1+ 1+
327.91%6 330.8212 332f33§ 335.9190 3380438 340.0427
[ ) - |- l e s [ PR, _Pi "y bl
CHHI12ZBrIN1INalOLlSel, 3309160
4000 1+
331.5156
30004 1+
3339143
2000 1+
329.9168
1000 1+ 1+ 1+ 1+
327.9188 330.9181 332.9187 335.0143
0 . | . ! . 4 . L l, . . -
326 328 330 332 334 336 338 340 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula miz Adduct err[mDa] err[ppm] mSigma MN-Rule rdb e Conf
331818850 1 COH12B:NNa0Se 331915840 M+Na 1.3 3149 27, ok 35 even
Calibration Info: Mass List:
Date: G209 5:13:42 PM
Polarity: Positive # miz Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.6-4.6min #271-272: Scan ; ggg-?ggg g;ggg g;-g ié-g g-g]‘_l}g
Raference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 329I9181 11213 60.2 ZSIG DID:"M
Calibration mode: Enhanced Quadratic ! - . :
4 331.9169 11464 134.1 57.5 0.0290
) ] 5 3339162 11870 110.7 477 0.0281
Refer:erg;g; Resulting miz__Intensity  Error [ppm] & 349.2367 13371 59.1 265 00261
322 0481 7 360.3236 11640 48.5 223 0.0310
8 353.2985 11227 158.8 T8.8 0.0350
mue gmom o S Gmmm e  ws  mo o oo
12019906 12019910 4975 0087 0 4132658 11588 75.5 39.0 0.0357
15219715 1521 9728 50532 0887 1 4884231 11136 B2.8 387 0.0421
18219523 18210502 32056 e 12 4909180 11183 313 192 0.0439
2921 9332 2121.9328 42406 0172 13 503.3692 32740 50.3 3.9 0.0154
2421.9140 2421.9150 10598 0.785 14 660.9552 12480 276 219 0.0530
27018048 27918040 2680 0204 15 6629624 13239 33.8 269 0.0501
Standard deviation: 0.915 16 BE4 9634 11915 25.2 201 0.0558
o 17 692.8550 12672 3z 266 0.0551
18 604.8537 13365 54.5 45.1 0.0520
19 G96.8503 14458 57.6 47.8 0.0482
20 6088352 5670 222 18.5 0.1233
21 T02.7949 31985 225 18.8 0.0220
22 T63.2398 33451 ;.7 7.9 0.0228
23 T63.5887 13315 46.3 40.7 0.0573
24 6723713 13680 20.7 206 0.0711
25 1077.8228 15871 26.4 27z 0.0679
26 1088.9322 35884 228 23.6 0.0303
v 14458555 47338 436 453 0.0305
28 1446.0634 45381 36.8 38.2 0.029%
29 1867 8326 31746 29.3 266 0.0588
30 16868.3630 44153 30.0 273 0.0423
el 1883,0024 52836 20.9 18.8 0.0356
32 2040.1057 GE206 222 18.2 0.0308
33 2089.7701 52335 295 232 0.0401
34 2219.8549 58480 26.1 18.8 0.0380
35 2344 0668 59718 151.9 100.0 0.0393
36 2344 8920 23838 100.4 66.1 0.0984
a7 23604062 68823 29.8 19.4 0.0343
a8 2361.0554 46325 50.7 330 0.05810
39 26025188 65747 40.4 21.6 0.0396
40 2875.0152 FETE 59.6 274 0.0390
# miz Res. SN 1% FWHM
1 3259219 11257 1.2 00250
2 326.9253 11282 0.1 0.0250
3 327.9188 11328 139 00250
4 328.91497 11361 11.8 0.0230
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 329.9168 11395 45.8 0.0290
] 330.9181 11430 14.7 0.0290
7 331.9156 11464 100.0 0.0290
8 3329187 11489 10.2 0.0250
9 333.9143 11533 78.0 0.0290
10 3349174 11568 7.9 0.0280
1 335.9143 11602 12.0 0.0280
12 336.9175 11637 1.2 0.0290
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 7a

DAIAC20200.. 2020081 72G\QEH001164-2G-6

0817/20 18:05:07

QEH001164-ZG-6 #8-33 RT: 0.07-0.30 AV: 13 NL: 2.34E9
T: FTMS + p ESI Full ms [100,0000-1000.0000]

332.05661
100 354.03859
a0
Se
80
70
g N
g H COOMe
=2
2 50 F CH,
4
"_,T‘, 40 195.98770
&
30
20 370.01252
10 85.08854
301.14175 437.19469 1 7easmes
0 T Lkl A b | AR Rk A Rk A bk R Rk R Rkl T T T
100 200 300 400 500 600 700 800 900 1000
miz
332.05661 NL:
10 2 34E9
2 8 QEHO01164-ZG-6i#8-
= 33 RT: 0.07-0.30 AV:
b4 13T:FTMS + p ESI
g ° 33005766 Full ms
<. : [100.0000-1000.0000]
32 328.05957 30905052 333.05089 334.05671
. 326.06283 _327.06624 Ba1.06082 335.05985
33205596 NL:
10 4.20E5
8 C1a Hig FNO2z Se +H:
CiuHigFyN; Oz S8y
g pa Chrg 1
330.05674
4
20 J328.05865 32905935 . . 333.05931 334.05613
26.06191 32706526 R 335.05949
[ ¥ I e S e A S B S e
325 326 327 328 329 330 331 332 333 334 335 336
miz
35403859 ML:
10 2.22E89
84 QEH001164-ZG-6#8-33
s RT: 0.07-0.30 AV:13T:
g FTMS + p ESI Full ms
é 6 352.03954 [100.0000-1000.0000]
o 4
g 35004152 351 paz4n 355.04181 356.03865
. 39805183 540 05504 353-01"2?5 | 357.04181
354.03790 NL
10 4.22E5
8 G4 Hig FNO 2z Se +Na:
CiaHiaF1MN1025eNay
B pa Chrg 1
352.03869
4
2 350.04059 354 4129 45604125 356.03808
34B8.04385 34904721 353.04204 357.04143
¥ I e e e [
347 348 349 350 4 56
miz
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Compound 7b

DAIAC2020\. \QEHO01186-2G-17

0818/20 15:10:05

QEH001186-2G-17 #10-37 RT: 0.09-0.34 AV: 14 NL: 1.94E9

T: FTMS + p ESI Full ms [100.0000-1000.0000] Se
352.04227
100
i N cooM
80 H e
70
§ OMe
% 50
:
£ 50 681.09606
ES
F 40
&
30
20 330.06023 | 36801604
10 ;

195.98716 274.27395 [ 437.19346
G||l||‘|l||'|||'|“7“'l|||||||||||||||||||||||||l||||
100 200 300 400 500 600 700 800 900 1000

miz
: 352.04227 ML
0 1.94E9
2, QEH001186-ZG-17#10-
£ 37 RT:0.09-0.34 AV:
B 14 T: FTMS 4 p ESI Full
g° 21 e
< . 350.043 [100.0000-1000.0000]
g 2 34B.04514 34904616 353.04540 354.04218
346.04838  347.23053 BSLﬁ4835 355.04538
352.04224 ML
10 421E5
8 C14Hia NOj Se +Na:
CiaHiua N1 O3 8eqNay
g pa Chrg 1
35004302
4
20 34B.04493 349 04583 353.04559 354.04241
346.04819 347, Q5-| 55 351.04638 | 355.04577
Y Y L 8 P LA N A LA A
347 348 349 350 3519 352 353 355 356
miz
681.09606 NL
679.09742 90458
3 8 QEHO01186-ZG-17410-
s 37 RT:0.09-0.34 AV:14
b= 5 T:FTMS + p ESI Full ms
§ 677.09872 [100.0000-1000.0000]
- 678.10025 682.09900
2 67610127 68010000 683.09588
g, 675.10039
s 684.09878
7210614 , 57410274 I | | . 686.09851
81.09525 NL
10 679.08604 1.77E5
8 (G4 Hig NO3 Se)z +Na:
SezOgMNaHas Cag Nay
8 pa Chrg 1
677.08784
4 680.09939 683.00543
3 675.09873 $84.00878
671.10390 _eratorsa | | | 686.09896
T T T 7 T T T T T 1 r 1T T [ T T T [ T T T [ T T T
670 672 674 676 678 680 682 684 686
m'z
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Compound 7c

DAIAC20200.. \202008172G\QEH001 164-2G-8

0817/20 18:16:43

QEH001164-ZG-8 #8-24 RT. 0.07-0.22 AV. 9 NL: 1.53E9
T: FTMS + p ESI Full ms [100,0000-1000.0000]

100 399.94309
Se
90
80 377.96097 N
20 H COOMe
@
2 Br
§ 60
=2
£ 50
ES
F 40
&
30
20
10 195.98774 360.32449 776.89699
L 4. l 301.14184 437.19465 527,30691 685.43789
G||l‘|||l||'||||| B R Rl LA B R s R s B R A LA R L) RS BN A R A RER) RAR LA A A LA EER LA RAA R
100 200 300 400 500 600 700 800 300 1000
miz
: 377.96097 NL:
0 1.16E9
2 379.95956 QEHO001164-2G-8#8-24
g 8 RT:0.07-0.22 AV:9 T:
E 5 FTMS + p ESI Full ms
H 475 96221 [100.0000-1000.0000]
o 4
= 374.96501 380.96266
22 373.96427 | 376.96360 378.96424 381.95920
o 271.96734 J | | 38296254
37786024 NL:
10 379.95819 2.18E5
&l CaHig BrNO 2 Se +H:
CyaHa7 BroiN; Oz Se,
G pa Chrg 1
375.96103
4
20 373.96293 276.96159 378.06359 381,95837
371.96619 | | | 382.96173
L L e e B i Lt e T e Maaat:
372 374 376 378 380 382 384
miz
399.94309 NL:
10 1.53E9
2 g 40184161 QEHO01164-2G-8#8-24 RT:
E 0.07-0.22 AV:9T-FTMS + p
= ESI Full ms
§ 6 597 94430 [100.0000-1000.0000]
2 4 '
=
T 2 395.94646 398.94582 400.94631
s 396,94727 40294466 403.94118
. 393.95606 304 a5044 | [ | 1 | 40494447
39994218 NL:
10 401.94014 5 16E5
8 C3 Hig BrINO 2 Se +Na:
CiaHqgBri N1 02 8eq Na
8 pa Chrg 1
397.94297
4
2 39584488 29694558 | 39894353 40094554 | 402 94349 40394002
393.94814 394 95149 404.94367
o+ B TT T T T T[T T T T[T T T T[T T T T TT T T[T TT T TTTT

LIS I [ I I B

354 395 396 397 398

399 400 401
miz

402 404

2171230



Compound 7d

DAIAC2020,.. 2020081 72G\QEH001164-2G-7

0817/20 18:10:57

QEH001164-ZG-7 #12-28 RT. 0.11-0.26 AV. 9 NL: 6.04E8

T: FTMS + p ESI Full ms [100.0000-1000.0000]

100 400.93817 Se
a0
N N
80 384.90679 | 416.93302 N™ coome
20 | N 2
& |
g &0 ,' Br
=2 |
£ 50 |
g) |
£ 40 '
@ |
o
30 | 47297823
20 382.92470
10 28405870 776.88759
22 987! 685 43783 :
oJl13s 96838 226.95199 52298760 50591876 836.89533
T T | I R R A |
100 200 300 400 500 600 700 800 300 1000
miz
: 378.95621 ML:
° 382.90794 2.29E8
o QEHO01 164-2G-T#12-28
c 8 380.95488 RT:0.11.0.26 AV:9T:
E 5 FTMS + p ES| Full ms
100.0000-1000.
g 376.95736 [100.0000-1000.0000]
o 4
T 1.81074 383.90917
2 2 37495938 375.89210 377.99139 375.05954 381.910
37299519 ) N
378.95549 NL:
380.95344 5 18E5
CizHys BNz Oz Se +H:
CizH1sBry Nz 0z Sa,y
pa Chrg 1
376.95628
37495818 57595888 | 377.95683 37995884 | 38195680 28295362
372.96144 373 06480 383.95698
..|....|.... L B o o e e e e T S
374 375 78 377 378 379 380 381 382 383
miz
400.93817 ML:
6.04E8
8 8 40283675 QEHO01164-ZG-7#12-28
s RT. 0.11-0.26 AV:9T;
3 FTMS + p ESI Full ms
§ 8 39893936 [100.0000-1000.0000]
o 4
@
22 396.94153 3g794031 | 399.94003 401.94142 | 4p393087 404.93640
394.95127 39592647 | 1 | 40593988
40093743 NL:
10 402.93539 2 18E5
8 Gz His BriNz Oz Se +Na:
CizHisBri Nz 02 Seq Nay
8 pa Chrg 1
39803822
4
2 396.94013 397.94083 |  399.93878 40194079 | 4p3.93m7s 40493556
394.94339 39594674 405,93892
IlI|IIrI|IIrI|IIII|IIII|IIII|II[I|IIII|IIII|IIII|IIII|IIII‘|IIII
396 389 4 401 402 403 404 405 406
miz
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Compound 8a

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: B/5/2019 6:42:22 PM
File Name: D:\DatE|AC Operatar: Shuyang Yang / XZ
1 X B-
Source Type EEFTWSYQU QDB‘)SIZWE)AJ%{QF[I\!?Z\ZS_M 8 8‘8;:&%“’ Set Nebulizer 0.3 Bar
Focus Active Set Capillar 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bdS, 0.6-0.6min #33-38|
%105
44
Se
N E OAc
N AcO,, WOAc
1+
H
596.1022 OAc
24 o™ O
14
1+
1169.2120
352.1010
[ iy - -‘],'. Ay T ey T y = T T T
500 1000 1500 2000 2500 miz
Intans. +MS, 0.6-0.6min #33-3§
%103
1+
2.0} 574.1205
1.5
1+
1.0 572.1203
1+ L+
05 1+ 575.1216
Smim 573.1208 [ 577 1128
L Iy
I'HJ% C24H3IZN10105e 1, 574.1186(
257
1+
2.07 5741188
1.5
1+
101 572.1200
1+ 575.1220
3 1+ .
051 14 STLI226 | 5931930 1+
oo BB8.1245 | | | 577.1228
T 568 570 572 574 576 578 580 582 584 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
574.120457 1 C24H3IZNO10Se 5285 574118782 1.7 28 332 85  even ok M+H
Calibration Info: Mass List:
Date: GAH2019 10:00:14 AM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.6-4.7min #271-277: Scan L 3311026 13675 559.1 74 0.0242
Reference mass list:  ESI: Tuning Mix ES-TOF {ESI) (pos) g g?ﬁ:‘l%g ]gggg g?;g :3 g gggg
Calibration mode: Enhanced Quadratic ! : ! :
4 4121210 13132 50,7 58 0.0314
) ] 5 554,0866 14024 141.3 31 0.0395
Refer:erg%g; Resulting miz__Intensity  Error [ppm] ? Z;‘ﬂ;?; 1:;?; gggg lg; g gzgg
ggg:g;g; gggg;g: 193?2 _g:‘;;g 8 5721203 16262  1674.2 are 0.0352
9220098 9220080 4BGTE .0.816 9 573.1208 12889 402.5 9.1 0.0445
12019906 12019918 60458 0611 0 5741205 21668 38221 86.6 0.0265
15219715 1521 9733 68105 1211 1 5751218 15305 805.6 203 0.0376
18210523 18919642 48137 1057 12 5761145 13958 7513 174 0.0413
2921 9332 2121.9320 51997 0140 13 5771128 11705 174.4 4.0 0.0483
2421.9140 2421.8037 12710 4243 14 582.1025 15276 #21.8 191 0.0388
27018048 27919019 2839 Py 15 5031030 14387 812.2 189 0.0412
Standard deviation: 2.509 16 5041027 16291 2208.3 515 0.0365
17 585,1033 13987 S67.8 137 0.0425
18 506.1022 17246 42823 100.0 0.0346
19 557.1027 14994 1151.7 26.9 0.0388
20 588.1003 13946 8721 204 0.0429
21 559.1013 11964 215.2 5.0 0.0501
22 £91.1022 12983 96.6 2.6 0.0532
23 692.0980 13188 2270 6.1 0.0524
24 6940879 12512 402.7 109 0.0555
25 695.0980 14389 146.4 4.0 0.0484
26 656.0973 137711 1223 3.3 0.0505
v 11452275 14221 11.2 39 0.0805
28 11472254 13353 077 37 0.0859
29 1163.2097 14279 148.7 5.1 0.0815
30 1164.2131 13170 137.0 4.8 0.0884
3 1165.2132 15596 359.4 125 0.0747
32 1166.2104 15494 339.0 1.8 0.0753
33 1167.2124 16729 B48.3 226 0.0688
34 1168.2131 15713 361.0 126 0.0743
35 11692120 18178 732.5 255 0.0843
36 11702128 15165 3314 116 0.0772
ar 11712103 13272 2621 9.1 0.0882
a8 1172.2076 14288 133.0 46 0.0820
39 1265.2086 13567 .7 2.5 0.0833
40 1267.1989 12575 749 26 0.1008
# miz Res. SN 1% FWHM
1 568.1245 21442 1.7 0.0265
2 569.1279 21480 0.5 0.0265
3 570.1213 21518 18.5 0.0265
4 571.1226 21555 19.9 0.0265
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1%  FWHM
5 5721200 21593 51.7 0.0265
6 5731230 21831 13.6 0.0265
7 5741188 21669 100.0 0.0265
8 57BAZ20 21708 6.7 0.0265
9 5761201 21744 26 0.0265
10 5771228 21782 55 0.0265
11 5781245 21820 1.0 0.0265
Bruker Dallonics EST- micrOTOF @ 1 WS Lab | IAC - SPST - TJU Fage 3ol 3
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Compound 8b

RAJAVEL/ZHOU GUAN

Method: 20180603-50_3000-pos.m Acquisition Date: B/5/2019 6:53:52 PM
File Mame: D:\DatallAs Operator: Shuyang Yang / X2
Source Type LEPTIYSYI20190805ZHODEUAN, 2127_P1-C-1 01 585 Set Nebulizer 0.3 8ar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +bAS, 1.0-1.4min #60-82|
x10%
a4
Se
E OAc
N AcO,, WOAc
24 1+ H
626.1146 OAc
(0) (0]
OMe
1
1+
1229.2327
L 2344.0236
L e B e e o e el ——
500 1000 1500 2000 2500 miz
Intens. +M5, 1.0-1.4min #60-82
%1054
1+
08 504.1289
0.6
1+
0.41 602.1293
1+
0.2 011319 | 1% || 6051299 +
603.1264 607 1146
598.1323 ]l 1146 510,3414
x %_ CIS 3N 10115 1, 604.1397
1+
0.8 604.1293
0.6
1+
04 602.1306
1t 6051;326
0z ,, 01,1332 5031.;336 ! is
0 l598.1351 i l 607.1335
TEe7 s B00.0 02,5 B05.0 6075 610.0 6125 615.0 8175 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz  err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
G04.128862 1 C25H34NOI1Se 10000 604129364 0.5 0.8 228 85  even ok M+H
Calibration Info: Mass List:
Date: GAI2019 10:14:58 AM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4.5-4.6min #269-276: Scan ! aaos e 38 19 0024
Refarence mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 2 SmlrTe 1220 lpg L il
Calibration mode: Enhanced Quadratic 3 600.1303 12714 6142 4 0.0472
4 601.1319 13954 710.3 8.1 0.0431
) ; 3 6021293 13371 1626.9 18.6 0.0450
Refer:erg%g; Resulting miz__Intensity  Error [ppm] 6 6031264 11489 468.2 54 0.0525
; 7 G04. 1289 15059 3611.9 41.3 0.0401
322.0481 3220482 3 0295
8290250 899 00R8 13502 0432 8 6051299 12917 959.5 1.0 0.0468
922' D098 922'0035 34780 _1'251 9 B05.1129 7474 T69.4 8.9 0.0811
12019906 12019919 43655 1038 0 6071146 7336 218.0 25 0.0828
15219715 15219730 46704 1000 1 6201148 12236 1279 15 0.0507
18210623 18919533 3046 0640 12 6221138 14626 13479 16.2 0.0425
2121'9332 212"9330 15338 -D-DTQ 13 623.1157 14849 15186 18.4 0.0420
242 I. 5140 2421-9063 8215 _3'1 58 14 624.1150 17548 4067.0 49.3 0.0356
27018048 27219001 2319 1048 15 6251167 13542 967.2 18 0.0462
Btandard.devialinn' 1 954' : 16 6251146 20201 82148 100.0 0.0310
Y 17 627.1146 13899 1890.4 231 0.0451
18 6281111 14255 1660.9 203 0.0441
19 628.1132 13442 426.7 52 0.0468
20 7221086 12311 218.5 32 0.0587
21 7241068 14400 461.4 6.8 0.0503
22 7251126 13486 135.2 2.0 0.0538
23 726.1075 14627 1204 1.8 0.04%6
24 TB3.2304 34755 149.8 23 0.0220
25 1205.2529 13233 113.7 23 0.0811
26 1207.2454 13960 130.6 2.6 0.0865
v 12222383 12713 70.3 1.4 0.0861
28 1223.2365 14237 213.3 4.3 0.0859
29 12242335 14516 236.2 4.8 0.0843
30 12252340 14181 506.1 10.3 0.0864
3 1226.2365 14592 4561 101 0.0840
32 1227.2350 16792 998.7 204 0.0731
33 12282357 14874 5432 M4 0.0B26
34 1229.2327 15987 1034.4 211 0.0768
35 12302339 15262 549.9 1.2 0.0806
36 12312363 13224 401.8 8.2 0.0831
ar 12322348 15938 237.4 4.8 0.0773
a8 1233.2348 14082 99.0 20 0.0875
39 23440236 28281 264.3 28 0.0882
40 2344 8524 23156 128.2 1.4 01013
# miz Res. SN 1% FWHM
1 5848.1351 14910 1.7 0.0401
2 559.1385 14935 0.5 0.0401
3 600.1319 14958 18.4 0.0401
4 601.1332 145984 2041 0.0401
Bruker Daltonics ESI - michOTOF G 1l MS Lab | IAC - SPST - TJU Page 2 af 3
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RAJAVEL/ZHOU GUAN

# miz Res. SIN 1% FWHM
5 602.1306 15009 51.8 0.0401
] 603.1336 15034 14.2 0.0401
7 604.1293 15059 100.0 0.0401
8 BO5.1326 15084 278 0.0401
9 B06.1308 15109 23.0 0.0401
10 607.1335 15134 5.8 0.0401
1 B0B.1351 15159 1.1 0.0401
12 B09.1369 15184 0.2 0.0401
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 3 of 3
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Compound 8c

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acquisition Date: B/52019 G:48:06 PM
File Name: DiData\lAc Operator: Shuyang Yang / X2
1 - -B-
Source Type EEFTWSYQU QDB‘)SIZWE)AJ%{;[I‘%’IZ\ZB_M 8 9_81[::&?\'2‘ d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Intens. +MS, 1.7-1.9min #102-112
w104
2.5
2.0
1+
1.59 480, 1808
1.0
0.54 23440236
TE3.2238 2+
L 1077.8061 14455604 1868, 3444 2874.9610
.ol h‘."l ™ TITT W FeS ‘..L...IH_I.L. i r.llmlun‘ TR L, eI l R |?603|'E|.4.33.. " h, ‘
500 1000 1500 2000 2500 miz
Intens. ] +M5, 1.7-1.5min #102-112]
x10%
1+
1.5 4801808
] 2+
10 478.1799
1+
05 1+ 2 481.1823
477.1824 479.1843 1 i+ a595783
0o 474.1835 l N l_ 483.11341 4854631 895
: C2BH33NOSe, M+nH, 480.1800)
2500 1+
20001 480.1802
15004
10004
5007 1+
474.1860
474 476 478 480 482 484 486 488 480 492 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3

2251230



RAJAVEL/ZH

OU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz  # lon Formula Score miz err [mDa] err[ppm] mSigm rdb e Conf N-Rule Adduct
480180752 1 C2EH34NOSe 100,00 4B0.180191 0.8 1.2 158 125  even ok M+H
2 C16H3BN30ESe 26,72 AB0D181967 1.2 25 532 05 even ok M#H
3 C13H3ON13028e  44.83  4B0.180564 02 04 537 55 even ok M+H
4 C12H34N90ESe 1693 480.179244 1.5 3.1 614 05 even ok MeH
Calibration Info: Mass List:
Date: 6132019 10:07:56 AM
Polarity: Positive # miz Res. SIN 1% FWHM
Calibration spectrum:  +MS, 4 5-4.7min #270-277: Scan ! 2060538 23618 160.0 9.2 0.0126
Reference mass listt  ESI: Tuning Mix ES-TOF {ESI) (pos) 2 297.1672 25968 203.0 1. 0.0114
Calibration mode: Enhanced Quadratic 3 302.8920 26982 1524 35 0.0112
4 4311252 12528 200.0 15.0 0.0344
. 5 4321261 12458 228.5 171 0.0347
R omme e mmown o omw
ggg:gg,g; ggg:g;gg ﬁgi:} _g:?gg 8 4351218 12835 1200.9 90.3 0.0339
922.0008 922.0087 45000 1138 9 436,1255 13773 360.5 271 0.0317
1221.9908 12218922 55370 1250 10 4371244 10840 238.7 1748 0.0403
16219715 15219735  G44Z6 1343 1 476.1631 12840 230.2 18.7 0.0371
1821.0523 18219527 41895 0238 12 4771824 12058 257.0 208 0.0386
2121.9332 21218329 44155 0132 13 4781799 12998 698.4 56.9 0.0368
24219140 24210056 10446 3451 14 479,1843 12892 191.2 156 0.0372
5721 8948 5721 9008 3121 5508 15 480.1808 12825 1225.6 100.0 0.0374
Standard deviation: 2.178 16 4811823 13123 403.3 324 0.0367
17 4821809 12539 282.7 231 0.0385
18 503.0843 24744 85.5 72 0.0203
19 503.3587 31461 128.1 1049 0.0160
20 534,9590 13255 80.5 7.1 0.0404
21 6909581 15413 66.5 70 0.0448
22 763.2238 3rnzy 222.9 253 0.0206
23 763.5763 13894 115.8 13.1 0.0650
24 7729305 32608 113.3 124 0.0237
25 957.3547 14168 .6 9.4 0.0676
26 950.3485 13689 74.4 103 0.0701
27 1077.8051 43657 80.0 122 0.0247
28 1088.9186 52014 40.6 6.2 0.0208
29 14455864 39947 82.7 15.8 0.0362
30 1446.0677 18652 64.0 123 0.0775
31 1458.4283 53224 33.6 6.4 0.0274
32 1458.9103 44530 48.5 93 0.0328
33 1867.8095 13317 36.9 6.9 0.1403
34 1868.3444 21055 51.5 97 0.0887
35 1882 9685 47697 43.7 8.2 0.0395
36 234402368 60533 246.7 azr 0.0387
a7 2344 6522 24173 172.4 229 0.0870
38 2360.3662 70843 49.3 65 0.0333
39 2874.9610 70561 134.4 115 0.0407
40 28023649 81974 74.4 6.3 0.0353
# miz Res. SIN 1% FWHM
1 4741860 3078 18 0.1542
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab [ TAC - SPST - TJU Page 2 of 3
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RAJAVEL/ZHOU GUAN

# mfz Res. SIN | % FWHM
2 4751893 3082 0.5 0.1542
3 478,1827 3088 18.5 0.1542
4 477,1841 3085 208 0.1542
5 4781815 3 523 0.1542
i1 4791844 3108 15.3 0.1542
7 480.1802 3114 100.0 0.1542
8 481.16834 bl 306 0.1542
9 4821816 3z 218 0.1542
10 483,1840 3133 5.8 0.1542
11 484, 1869 340 0.8 0.1542
Bruker Daltonics ESI- micrOTOF Q 11 MS Lab | IAC - SPST - TJU Page 3ol 3
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Compound 8d

RAJAVEL/ZHOU GUAN

Method: 20190603-50_3000-pos.m Acguisition Date: B/5/2019 6:36:34 PM
File Name: D\DatallAC Operator: Shuyang Yang / X2
1 - -B-
Source Type EEFTWSYQU QDB‘)SIZWE)AJ%{QF[I‘%?Z\ZrI_M 8 ?—BE,;&%Z d Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3500 v Set Dry Heater 180 “C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 Wmin
Sean End 3000 miz Set Collision Cell RF 600.0 Vpp Set Divert Valve Source
Inlens._ +bdS, 0.5-0.6min #20-37|
x10%
Se (0}
(o]
44
N
Z
3 1+ N
685.3844

1+
508.3793 1077.8015

1+
20741119 2344]0204
2R03 DE14]
AP | |

ol ity T
500 1000 1500 2000 2500 miz
Intens. “FMS, 0.5-0.6min #29-37]
w104
3 1+
685.3844
2 "
683.3840 1+
] = i, " 685,3845 carss
6813850 6823877 684.3861 - 1+
688,3884 4
b 3884 689.1543
o CHNBIN2035e 1, 6853847
a4 1+
685.3845
2 1+
683.3859 14+
N . 686.3876 1+
1 1 -
. 662.3885 684,3887 697.3866 14
681.3870 i
Jnl J'l J.l 688.3886 oot o
ol — , y , . , , o i} — .
680 681 682 683 664 685 686 687 688 689 miz
Bruker Daltonics ESI - micrOTOF Q 1l MS Lab | IAC - SPST-TJU Page 1of 3
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RAJAVEL/ZHOU GUAN

Evaluation Spectra |/ Validation Formula:

Meas. miz # lon Formula Score mfz err[mDa] err[ppm] mSigma rdb e Conf N-Rule Adduct
685384423 1 C3OHBIN203Se 10000 685384555 -0.1 0.2 1.8 105  even ak  M+H
Calibration Info: Mass List:
Date: B132019 95527 AM
Polarity: F'a:;:iva # m/z Res. SIN 1 % FWHM
Calibration spectrum:  +MS, 4.5-4.6min #270-276: Scan ; gg;-ggg 1;1;2 :gg-g i‘_llg g-g"'sgﬁ
Reference mass list:  ESI: Tuning Mix ES-TOF (ESI) (pos) 3 533I3840 13203 431 .5 53'? DIDS'IB
Calibration mode: Enhanced Quadratic ! : | :
4 6843861 13044 1771 225 0.0525
) ] 5 6853844 13814 784.0 100.0 0.0496
Refer:erg;g; Resulting miz__Intensity  Error [ppm] ? gg?gggi Egig g::g ;gg gg::;
ggg:g;g; ggg:g;gg 15?352 _?ﬁ;g 8 7033650 12840 1234 163 0.0548
9220098 9220084 41384 0416 9 7043673 13222 155.5 208 0.0533
12019906 12019901 45441 1229 0 7053662 13597 370.8 491 0.0519
15219715 15219732 55484 1156 1 706.3667 11181 137.2 182 0.0632
1821.9523 1821 9512 47557 0.467 12 TOT 3667 14935 B34.6 923 0.0474
2921 9332 2121.9324 45641 0,365 13 T08.3663 13459 208.3 387 0.0526
2421.9140 2421.8052 11689 3620 14 709.3651 12623 1827 244 0.0562
27018048 27910014  ORT6 208 15 TE3.2074 9189 1036 149 0.0831
Standard deviation: 2.296 16 13657615 12669 125.3 244 0.1078
17 13667649 12724 140.6 274 0.1074
18 13677593 13811 231.3 45.0 0.0990
19 1368.7623 13004 167.8 327 0.1053
20 1369.7612 13018 2419 471 0.1052
21 1370.7591 13915 1772 345 0.0985
22 1371.7623 11289 114.7 22.3 0.1214
23 13727631 11080 B64.4 12.5 0.123%
24 1386,7458 13088 71.0 13.8 0.1060
25 1387.7412 14235 153.2 298 0.0875
26 1388.7425 12631 158.7 309 0.1089
v 1389.7445 15107 286.4 55.8 0.0920
28 1380.7446 13562 201.0 391 0.1025
29 1391.74186 14318 285.1 55.5 0.0972
30 13827454 13847 204.4 398 0.1006
3 1353, 7444 13446 149.1 29.0 0.1037
32 1384, 7437 14078 B6.1 16.8 0.0%31
33 20521351 13940 110.5 13.8 0.1472
34 20531301 13019 96.8 121 01577
35 2054,1280 146086 104.0 13.0 0.1406
36 20731179 15498 128 13.9 0.1338
ar 2074,1119 14981 138.0 17.0 0.1384
38 2075.1128 11228 102.2 126 0.1848
39 2076.1167 14453 118.6 14.6 0.1436
40 2344 0204 21348 185.9 16.7 0.1098
# miz Res. SN 1% FWHM
1 679.3901 13693 1.7 0.04%6
2 G80.3935 13713 0.7 0.0456
3 B81.3870 13733 18.2 0.04%6
4 682, 3865 13754 2.5 0.04%6
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# miz Res. SIN 1% FWHM
5 683.3659 13774 53.8 0.0496
] 684,3887 13794 1.7 0.0496
7 685.3845 13814 100.0 0.0496
8 BBE.3876 13834 42.4 0.0456
9 BBT.3866 13854 26.3 0.0496
10 BBE.3886 13875 8.8 0.0496
1 689.3913 13895 1.8 0.0496
12 B90.3944 13915 0.3 0.0496
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