Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2023

Supplemental Information

Regiospecific Deoxygenative Deuteration of Ketones via HOME Chemistry
Ruohua Gui,? and Chao-Jun Li**
aDepartment of Chemistry, FQRNT Center for Green Chemistry and Catalysis, McGill University,

801 Sherbooke Street West, Montreal, Quebec H3A 0BS8, Canada

Email: cj.li@mcgill.ca

Table of Contents

L. GeNeral IMEEROMS. ..........uvviiiieiiiiiiee et eeeeeseeeeeeseas S2
I1. Optimization of Reaction Conditions..............ccccvvvvieeiiiiiiiiiicreee e S2
TII. Other SUBSTIAtes .........uvviiiiiiiiiiiiiii e e et e e e e et reeeeeeeeeeeesenas S4
IV. General Procedure for the Deoxygenation of Ketones............cccccvveveeeeeniieiiieniinininnnn, S6
V. Characterization of ProdUCES..............coooiiiiiiiiiiiieiieeeec e e e e e S6
VL REFEIENCES. ........cooe ittt er e e e e e e e eeeeessees s s asbbbbbearaereaeeeeeeeeeenas S9

VII. Copies of IR, HRMS, 'H NMR, 2D NMR, 3C NMR, and F NMR

S1



I. General Methods

All reagents and solvents were purchased from commercial sources (Sigma-Aldrich) and
used without further purification unless otherwise stated. Ru-PNN was purchased from Sigma-
Aldrich, and N;Ds¢D,0 (98% purity) was purchased from Alfa Chemistry. All reactions were
carried out under a nitrogen atmosphere unless otherwise stated. Column chromatography was
performed on silica gel (200-300 mesh) and visualized with ultraviolet light. Diethyl ether and
pentane were used as eluents.'H, 2D and °F NMR spectra were taken on Bruker AV400, Varian
Mercury 400, and Varian/Agilent QANUC 500 with TMS as an internal standard and CDCls as
solvent unless otherwise stated. 3C NMR spectra were taken on QANUC 800 with 10 seconds
relaxation delay to visualize the methylene signal.! GC-MS analyses were performed with a
Thermo TRACE 1300 ISQ LT spectrometer.

II. Optimization of Reaction Conditions
1) Table S1. Screening additive and deuterium hydrazine purity in CD3;0D?

N,D,+D,0
o Ru-PNN D D
Ph)k Ph KO'Bu Ph>< Ph
1a CD40D, 75 °C, overnight 2a
entry additive N2D40D20 purtity (%D) yleld(%)b %DC
1 DMSO 90 67 78
2 DMSO 98 83 91
3 dDMSO 98 89 94
4 - 98 87 95
5 dDMSO, CsF 98 83 96
6 CsF 98 79 96
7d dDMSO, CsF 98 73 96

21a (36.5 mg, 0.2 mmol, 1.0 equiv), N2D4-D20 (50 pL, 1.0 mmol, 5.0 equiv), CDsOD (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO (2.6 uL, 0.04 mmol, 20 mol%), DMSO-ds (2.6 pL, 0.04 mmol, 20 mol%), CsF (15
mg, 0.1 mmol, 50 mol%), 75°C, overnight, under N.. ° Yields were determined by crude *H NMR using mesitylene as an internal
standard. ¢ Deuterium contents were determined by crude 2D NMR using CDCls as an internal standard. Dry CDsOD was used from
ampoule.
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2) Table S2. Screening the amount of CsF in CD30D?
N,D,+D,0
o Ru-PNN D D
Ph)k Ph KO®Bu, DMSO-dg , CsF Ph>< Ph
1a CD30D, 75 °C, overnight 2a
entry CsF (equiv) yield(%)?  %D°
1 0.5 73 96
2 1 73 92
3 1.5 65 92

21a (36.5 mg, 0.2 mmol, 1.0 equiv), N2D4-D20 (50 pL, 1.0 mmol, 5.0 equiv), dry CD30OD (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO-ds (2.6 pL, 0.04 mmol, 20 mol%), CsF (15 mg, 0.1 mmol, 50 mol%), 75°C,
overnight, under N.. © Yields were determined by crude *H NMR using mesitylene as an internal standard. ¢ Deuterium contents were

determined by crude 2D NMR using CDCls as an internal standard.

3) Table S3. Screening additive in CDs0D?

N,D,D,0

O Ru-PNN D D
F>h)k Ph KO'Bu, DMSO-dg, CsF Ph>< Ph

1a CD30D, 75 °C, overnight 2a

entry D,0 (M) yield(©)®  %D°

1 10 67 95

2 20 63 96

3 30 75 96

#1a (36.5 mg, 0.2 mmol, 1.0 equiv), N2D4-D>0 (50 pL, 1.0 mmol, 5.0 equiv), dry CDzOD (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO-ds (2.6 pL, 0.04 mmol, 20 mol%), CsF (15 mg, 0.1 mmol, 50 mol%), 75°C,
overnight, under N.. © Yields were determined by crude *H NMR using mesitylene as an internal standard. ¢ Deuterium contents were
determined by crude 2D NMR using CDCls as an internal standard.

4) Table S4. Screening co-solvent with 4-hydroxybenzophenone®

Ph

o N,D,+D,0
Ru-PNN b D
KO'Bu, CsF Ph
THF, 75 °C, overnight
OH ' J OH
entry Co-solvent yield(%)b
1 dg-DMSO 0
2 D,0 4
3 CD,0D 0

2 Ketone (39.6 mg, 0.2 mmol, 1.0 equiv), N2D4-D>0 (50 puL, 1.0 mmol, 5.0 equiv), dry THF (0.1 mL), co-solvent (0.1 ml), Ru-PNN (4.5 mg,
0.006 mmol, 3 mol%), KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), CsF (15 mg, 0.1 mmol, 50 mol%), 75°C, overnight, under N,. ° Yields were
determined by crude *H NMR using mesitylene as an internal standard.
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II1. Other Substrates

Scheme S1. Substrates not tolerated®®
N2D4°D,0 (5 equiv)
o Ru-PNN (3 mol%)

Rllk R?

KO'BU (2 equiv), CSF (0.5 equiv) R OR

toluene or THF (1.0 M), 75 °C, overnight

// Br Br
CgHy7
D

0 9% (in THF)
D D D
Ph><©\ )<©\
OH COOH
0 0

21 (0.2 mmol, 1.0 equiv), N2D4-D20 (50 pL, 1.0 mmol, 5.0 equiv), dry toluene or dry THF (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3
mol%), KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: CsF (15 mg, 0.1 mmol, 50 mol%), 75°C, overnight, under N,." Yields were
determined by crude *H NMR using mesitylene as an internal standard.
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Scheme S2. Substrates not tolerated for previous deoxygenation?®

N2H,4H,0 (5 equiv)

o Ru-PNN (3 mol%)

H H
RllkRZ DMSO (20 mol%), KO'BU (2 equiv) R1><R2
1 MeOH or H,0 (0.2 M), 75 °C, overnight
H H H M H H
e 0
N o =l =
n.d. n.d. n.d.
H H H H H H o
Cl Ph
PhM phﬁ Ph>S/
r OH
n.d. n.d. n.d.
H H
Ph
CO,Me =
n.d. n.d.
H H H H
MeO H H
Ph
oo,
MeO HO OH
CN
Me
O o
33% (in H,0) 26% (in H20) 11% (in MeOH)

34% (in MeOH)

27% (in MeOH) 10% (in MeOH)

21 (0.2 mmol, 1.0 equiv), N2Hs4-H20 (50 pL, 1.0 mmol, 5.0 equiv), methanol or water (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: DMSO (2.6 pL, 0.04 mmol, 20 mol%), 75°C, overnight, under N,.° Yields were
determined by crude *H NMR using mesitylene as an internal standard.

Scheme S3. Investigation of aldehyde®®
N,D4*D,0 (5 equiv)
o Ru-PNN (3 mol%) D D

H
H KO'BU (2 equiv), CSF (0.5 equiv) OO
toluene (1.0 M), 75 °C, overnight
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2 Aldehyde (0.2 mmol, 1.0 equiv), N2D4-D20 (50 uL, 1.0 mmol, 5.0 equiv), dry toluene (0.2 mL), Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%),
KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv), additive: CsF (15 mg, 0.1 mmol, 50 mol%), 75°C, overnight, under N>.° Yields were determined
by crude 'H NMR using mesitylene as an internal standard.

IV. General Procedure for the Deoxygenation of Ketones

A 10 mL V-shape frame-dry microwave vial with a magnetic stir-bar was transferred to glovebox
and charged with Ru-PNN (4.5 mg, 0.006 mmol, 3 mol%), KOtBu (44.8 mg, 0.4 mmol, 2.0 equiv)
ketone (0.2 mmol, 1.0 equiv), and CsF (15.0 mg, 0.1 mmol, 0.5 equiv). Dry toluene or THF was
charged via a 1 mL plastic syringe, and deuterium hydrazine monohydrate (50 uL, 1.0 mmol, 5.0
equiv) was charged via Hamilton microliter syringe. The tube was sealed with an aluminum cap
adapted with a septum and taken out from the glovebox. The tube was placed in a preheated oil
bath at 75 °C and the mixture was stirred under an N, atmosphere overnight. The reaction
mixture was cooled to room temperature, diluted with diethyl ether, filtered through anhydrous
MgSQ, followed by silica gel, concentrated, and charged with mesitylene (9.2 pL, 0.067 mmol,
0.33 equiv), DMSO-de (14.1 pL, 0.2 mmol, 1.0 equiv). The *H and 2D NMR data was taken, and
the crude mixture was purified by column chromatography on silica gel under argon eluting with
pentane: Et,0 (10:1). The solvent was frozen in an ice-water bath and gently evacuated by
vacuum to afford the products.

V. Characterization of Products
D D

diphenylmethane-d2 S

IH NMR (400 MHz, CDCl) § 7.34 — 7.24 (m, 5H), 7.24 — 7.16 (m, 5H). 2D NMR (77 MHz, CDCls) & 3.98. °C
NMR (201 MHz, CDCls3) § 141.2, 129.1, 128.6, 126.2, 43.0 — 40.7 (m, Jo-c=20.1 Hz). IR wavenumber (cm™)
3082.6, 3059.3, 3024.3, 1509.7, 1493.2, 1447.1, 696.2. HRMS calc. for C13H10D [M-D]-: 168.0918; found,
168.0915.

D D

/©><Ph
1-methoxy-4-(phenylmethyl-d2)benzene Me©

IH NMR (400 MHz, CDCls) 6 7.36 — 7.27 (m, 2H), 7.23 — 7.14 (m, 3H), 7.14 - 7.07 (m, 2H), 6.87 — 6.80 (m, 2H),
3.78 (s, 3H).2D NMR (77 MHz, CDCls) § 3.91. **C NMR (201 MHz, CDCl3)  158.1, 141.7 (d, Jo-c = 7.3 Hz),
133.4 (d, Jo-c = 6.4 Hz), 130.0, 128.9, 128.6, 126.1, 114.0 (d, Jo-c = 22.6 Hz), 55.4, 42.9 — 39.3 (m, Jo-c=20.1 Hz).
IR wavenumber (cm™) 3059.1, 3024.7, 2999.9, 2952.7, 2931.7, 2904.5, 2833.6, 1493.0, 1472.1, 1294.3. HRMS
calc. for C14H13D20 [M+H]+: 201.12430; found, 201.12379.

D D

©f<Ph
1-methoxy-2-(phenylmethyl-d2)benzene OMe

IH NMR (800 MHz, CDCls) § 7.32 — 7.25 (m, 2H), 7.22 — 7.16 (m, 3H), 7.14 — 7.05 (m, 2H), 6.86 — 6.80 (m, 2H),
3.78 (s, 3H). 2D NMR (61 MHz, CDCls) § 3.92. *C NMR (201 MHz, CDCls) 5 158.1, 141.7, 133.3, 130.0, 129.0,
128.6, 128.5, 126.1, 114.0, 113.9, 55.4, 41.2 — 40.2 (m, Jo-c=20.1 Hz). IR wavenumber (cm™) 3025.4, 2953.8,
2833.5, 1509.4, 1491.1, 1089.6, 1006.5. HRMS calc. for Cy4H13D,0 [M+H]+: 201.12430; found, 201.12382.

D D

BuO
Ph

1,3-dibutoxy-5-(phenylmethyl-d2)benzene OBu
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IH NMR (500 MHz, CDCls) § 7.35 — 7.09 (m, 5H), 6.96 (d, J = 8.2 Hz, 1H), 6.4 (d, J = 2.4 Hz, 1H), 6.39 (dd, J =
8.2, 2.4 Hz, 1H), 3.92 (dt, J = 7.5, 6.5 Hz, 4H), 1.82 — 1.63 (m, 4H), 1.54 — 1.35 (m, 4H), 0.95 (dt, J = 17.5, 7.4 Hz,
6H). 3C NMR (201 MHz, CDCls) § 159.0, 157.8, 141.8, 130.6, 129.0, 128.3, 125.7, 122.2, 104.6, 99.9, 67.9, 67.7,
35.7 — 34.6 (m, Jo-c=20.1 Hz), 31.6, 31.5, 19.4, 14.0, 14.0.2D NMR (61 MHz, CDCls) 5 3.88. IR wavenumber (cm-
1Y 3024.3, 2957.4, 2932.2, 2870.5, 1643.2, 1610.3, 1503.9, 1173.3, 1126.8. HRMS calc. for CoiH27D20, [M+H]+:

315.2288; found, 315.2280.
D D
MeO
GRS

IH NMR (400 MHz, CDCl3) § 7.20 (td, J = 7.7, 0.8 Hz, 1H), 7.15 — 7.07 (m, 2H), 6.87 — 6.80 (m, 2H), 6.80 — 6.69
(m, 3H), 3.78 (s, 3H), 3.77 (s, 3H). 2D NMR (61 MHz, CDCl3) § 3.88. 3C NMR (201 MHz, CDCl3) § 159.8, 158.1,
143.3,133.1, 130.0, 129.5, 121.4, 114.8, 114.0, 111.4, 5.4, 55.3, 40.3 — 41.0 (m, Jo-c=20.1 Hz). IR wavenumber
(cm™) 3025.5, 2999.0, 2954.8, 2905.6, 2833.5, 1509.6, 1486.0, 1243.4, 1007.9. HRMS calc. for C15H14D,0; [M]+:
230.1270; found, 230.1277.

1-methoxy-3-((4-methoxyphenyl)methyl-d2)benzene

D D

Ph
1-methyl-4-(phenylmethyl-d2)benzene /©>< (with deuterium at p-methyl group)

'H NMR (400 MHz, CDCls3) § 7.32 - 7.25 (m, 2H), 7.19 (ddt, J = 7.0, 3.4, 1.5 Hz, 3H), 7.10 (d, J = 0.9 Hz, 4H),
2.32 (s, 3H), [-CH2D, -CHD;: 2.32 — 2.30 (m, 1H), 2.29 (g, J = 2.2 Hz, OH)]. 2D NMR (61 MHz, CDCls) & 3.94, [-
CH:D, -CHD, -CDs3: 2.37, 2.34, 2.30]. ®*C NMR (201 MHz, CDCl,) 5 141.5, 138.2, 135.7, 129.3, 129.0, 128.9,
128.6, 126.1, 41.9 — 40.6 (m, Jo-c=20.1 Hz), 21.2, [substrates with deuterium at p-methyl group: 141.5, 138.2, 135.7
—135.6 (m), 21.0 — 20.3 (m)]. IR wavenumber (cm™) 3022.5, 2921.1, 1512.1, 1492.8, 1008.4. HRMS calc. for
Ci4H12D, [M]+: 184.1216; found, 184.1211. [HRMS calc. for C14H1:D3 [M]+: 185.1278; found, 185.1276.]

D D
éxph
1-methyl-2-(phenylmethyl-d2)benzene (with deuterium at o-methyl group)

'H NMR (400 MHz, CDCls3) § 7.33 — 7.24 (m, 2H), 7.22 — 7.08 (m, 7H), 2.25 (s, 3H), [-CH2D, -CHD3: 2.24 — 2.22
(m, OH)]. 2D NMR (61 MHz, CDCls) § 3.98, [-CH.D, -CHD, -CD3:2.30, 2.27, 2.23]. 3C NMR (201 MHz, CDCls) &
140.5, 139.0, 136.8, 130.4, 130.1, 128.9, 128.5, 126.6, 126.1, 126.1, 39.5 — 38.7 (m, Jo-c=20.1 Hz), 19.8, [substrates
with deuterium at o-methyl group: 140.5, 139.0, 136.7, 19.7 — 19.4 (m)]. IR wavenumber (cm) 3059.1, 3023.6,
2952.1, 2833.4, 1509.8, 1491.7, 1090.0, 1031.9. HRMS calc. for C14H12D, [M]+: 184.1216; found, 184.1202.
[HRMS calc. for C14H11D3 [M]+: 185.1278; found, 185.1268.]

D D

'H NMR (400 MHz, CDCls) § 7.15 - 7.04 (m, 6H), 6.87 — 6.79 (m, 2H), 3.79 (s, 3H), 2.32 (s, 3H), [-CH:D, -CHD::
2.30 (dt, J = 6.5, 2.2 Hz, 1H)].?D NMR (61 MHz, CDCls) § 3.88, [-CH:D, -CHD,, -CD3:2.37, 2.33, 2.30]. *C NMR
(201 MHz, CDCls) & 158.0, 138.6, 135.6, 133.6, 129.9, 129.3, 128.8, 114.0, 55.4, 40.5 — 40.0 (m, Jo-c=20.1 Hz),
21.1 [substrates with deuterium at p-methyl group: 138.7, 135.5 — 135.5 (m), 133.7, 21.0 -20.1 (m)]. IR
wavenumber (cm™) 2998.8, 2952.6, 2905.6, 2833.7, 1509.1, 1242.5, 1111.3, 1036.1. HRMS calc. for C15H14D,0
[M]+: 214.1321; found, 214.1313. [HRMS calc. for C;sH13D3s0 [M]+: 215.1384; found, 215.1378.]

1-methoxy-4-(p-tolylmethyl-d2)benzene OMe (with deuterium at p-methyl group)
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Ph

(E)-1-(phenylmethyl-d2)-4-styrylbenzene Ph

IH NMR (400 MHz, CDCls) § 7.53 — 7.47 (m, 2H), 7.47 — 7.41 (m, 2H), 7.35 (t, J = 7.7 Hz, 2H), 7.32 — 7.24 (m,
3H), 7.24 - 7.17 (m, 5H), 7.07 (d, J = 1.6 Hz, 2H). 2D NMR (61 MHz, CDCls) & 3.98.3C NMR (201 MHz, CDCls)
§ 141.1, 140.8, 137.6, 135.4, 129.4, 129.0, 128.8, 128.7, 128.6, 128.3, 127.6, 126.8, 126.6, 126.3. IR wavenumber
(cm) 3078.7, 3051.0, 3021.2, 1509.4, 1491.8, 1447.2, 960.2, 945.1. HRMS calc. for Co1Hy7D, [M+H]+: 273.1607;
found, 273.1620.

D D
o

IH NMR (800 MHz, CDCl3) § 7.25 — 7.20 (m, 2H), 7.16 — 7.12 (m, 1H), 7.11 — 7.08 (m, 2H), 7.07 - 6.97 (m, 2H),
6.91 - 6.88 (m, 2H).2D NMR (61 MHz, CDCl3) § 3.95.3C NMR (201 MHz, CDCl3) 8 161.6 (d, Je.r= 244.0 Hz),
141.0 (d, Jee= 7.1 Hz), 136.8, 130.4 (d, Je.r= 7.8 Hz), 129.0, 128.7, 126.4, 115.4 (d, Jor= 21.3 Hz), 41.2 - 40.3 (m,
Jp-c=20.1 Hz). 1F NMR (471 MHz, CDCls) § -117.42. IR wavenumber (cm) 2955.2, 2927.0, 2856.3, 1082.80,
1032.2. HRMS calc. for C13HsDF [M-D]-: 186.08238; found, 186.08229.

1-fluoro-4-(phenylmethyl-d2)benzene F

F

1,3-difluoro-5-(phenylmethyl-d2)benzene

H NMR (400 MHz, CDCl3) § 7.38 — 7.30 (m, 3H), 7.29 - 7.23 (m, 1H), 7.22 - 7.16 (m, 2H), 6.79 — 6.68 (m, 2H).
2D NMR (77 MHz, CDCl3) & 3.94.3C NMR (201 MHz, CDCl3) § 163.2 (dd, Jc.r= 248.2, 12.9 Hz), 145.1 (t, Jc.F=
8.4 Hz), 139.5, 129.1, 128.9, 126.8, 111.8 (dd, Jcr= 20.4, 4.3 Hz), 102.1 — 101.1 (m), 42.3 — 40.7 (m, Jo-c=20.1
Hz).°F NMR (471 MHz, CDCl3) 6 -110.39, -110.66. IR wavenumber (cm) 2955.3, 2928.9, 2857.0, 1082.0,
1032.1. HRMS calc. for Ci3HgD2F, [M]+: 206.0871; found, 206.0864.

D D
F

'H NMR (500 MHz, CDCl3) § 7.11 (dd, J = 8.5, 5.3 Hz, 4H), 7.03 — 6.89 (m, 4H). 2D NMR (77 MHz, CDCls) §
3.90. F NMR (471 MHz, CDCls) § -117.15.*3C NMR (201 MHz, CDCl3) 8 161.63 (d, Jc.r= 244.3 Hz), 136.67,
130.33 (d, JcF= 7.9 Hz), 115.45 (d, Jcr= 21.3 Hz), 40.6 — 39.9 (m, Jo-c=20.1 Hz). IR wavenumber (cm) 3050.7,
3021.7, 1507.6, 1492.3. HRMS calc. for C13H7D2F2 [M-H]-: 205.0792; found, 205.0795.

D D
F3CO/

IH NMR (400 MHz, CDCls) § 7.53 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 11.7 Hz, 2H), 7.14 — 7.04 (m, 2H), 6.84 (d, J =
8.6 Hz, 2H), 3.79 (s, 3H).2D NMR (61 MHz, CDCls) § 4.04. °F NMR (376 MHz, cdcls) § -62.36. *C NMR (201
MHz, CDCl3) & 158.4, 145.8, 132.2, 130.0, 129.2, 128.6, 128.5, 125.5 (q, Jo.r= 3.7 Hz), 114.2, 5.4, 41.2 — 40.2 (m,

bis(4-fluorophenyl)methane-d2 *

1-methoxy-4-((4-(trifluoromethyl)phenyl)methyl-d2)benzene
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Jp-c=20.1 Hz). IR wavenumber (cmt) 3059.7, 3025.6, 1264.4, 1246.0. HRMS calc. for C15H11D,F5;0 [M]+:
268.1039; found, 268.1049.

D D

jonel

'H NMR (800 MHz, CDCls) § 7.26 (d, J = 8.2 Hz, 4H), 7.09 (d, J = 8.5 Hz, 4H).?D NMR (61 MHz, CDCls) § 3.90.
13C NMR (201 MHz, CDCls) & 139.1, 132.3, 130.3, 128.8, 40.7 — 39.7 (m, Jo-c=20.1 Hz). IR wavenumber (cm™)
3026.9, 2925.9, 1489.5, 1088.8, 1006.6. HRMS calc. for C13HsDCI; [M-D]-: 236.01386; found, 236.01342.

bis(4-chlorophenyl)methane-d2 ©

D D
-
=~
IH NMR (500 MHz, CDCls) § 7.62 — 7.37 (m, 2H), 7.33 — 7.09 (m, 4H), 6.87 (d, J = 8.7 Hz, 2H), 6.35 (s, 1H), 3.80
(s, 3H).2D NMR (77 MHz, CDCls) § 4.03. 33C NMR (201 MHz, CDCls) § 158.5, 155.0, 129.9, 129.2, 128.8, 128.8,

123.3,122.5, 120.4, 114.0, 110.9, 103.1, 55.3, 30.2 — 29.7 (M, Jo-c=20.1 Hz). IR wavenumber (cm™) 2954.1,
2926.1, 2835.8, 1508.9, 1453.3, 1235.6, 1174.4. HRMS calc. for C16H13D,0, [M+H]+: 241.1192; found, 241.1185.

2-((4-methoxyphenyl)methyl-d2)benzofuran " (with deuterium at furan)

D D

N
OXPh
2-(phenylmethyl-d2)pyridine >~

IH NMR (500 MHz, CDCls) & 8.54 (dd, J =5.3, 2.1 Hz, 1H), 7.56 (td, J = 7.7, 1.9 Hz, 1H), 7.38 — 7.24 (m, 4H),
7.24 -7.14 (m, 1H), 7.14 — 6.98 (m, 2H).2D NMR (61 MHz, CDCl3) & 4.15.3C NMR (201 MHz, CDCls) § 161.1,
149.5, 139.6, 136.7, 129.2, 128.7, 126.5, 123.2, 121.4, 44.9 — 43.8 (m, Jo-c=20.1 Hz). IR wavenumber (cm™)
2959.1, 2869.8, 1090.5, 635.7. HRMS calc. for C12H10D2N [M+H]+: 172.10898; found, 172.10857.

D D

g& °
D D
(4-(ethyl-d5)phenyl)(methyl)sulfane s

'H NMR (400 MHz, CDCls) § 7.25 - 7.17 (m, 2H), 7.16 — 7.09 (m, 2H), 2.47 (s, 3H).?D NMR (61 MHz, CDCls) §
2.57,1.18.3C NMR (201 MHz, CDCls) & 141.6, 135.1, 128.6, 127.5, 30.5, 16.6. IR wavenumber (cm) 2955.5,
2928.7, 2856.8, 1081.6. HRMS calc. for CoHgDsS [M-H]-: 156.0890; found, 156.0888.

D D

Ph
Ph

1,2-diphenylethane-1,1,2,2-d4 oD

'H NMR (500 MHz, CDCls) § 7.32 - 7.25 (m, 5H), 7.23 — 7.10 (m, 5H).2D NMR (61 MHz, CDCls) § 2.90. 3C
NMR (201 MHz, CDCl3) § 141.9, 128.6, 128.5, 126.1, 37.9 — 37.4 (m, Jo-c=20.1 Hz). IR wavenumber (cm™)
1084.6, 1006.2. HRMS calc. for CoHgDsS [M-H]-: 156.0890; found, 156.0888. HRMS calc. for C14H10D3 [M-D]-:
184.1200; found, 184.1198.

VI. References
1. G. Facey, Finding "Lost" Deuterated *3C Signals.
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VII. Copies of IR, HRMS, *H NMR, 2D NMR, 3C NMR, and °F NMR
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/13/2022 3:06:06 PM
Analysis Name  D:\Data\Li\2022-09-13 Li-Gui RG-04-12 APCI +ve.d

Method APCI_Tune_pos_Low_AW Small.m Operator  Alex

Sample Name  2022-08-13 Li-Gui RG-04-12 APCI +ve Instrument maXis impact 282001.00044
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 150°C
Scan Begin 90 miz Set End Plate Offset =500 v Set Dry Gas 1.5 Umin
Scan End 1250 miz Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450°C
Iﬂiﬁﬂsa-_ 2022-09-13 Li-Gui RG-04-12 APCI 4ve.d: +MS, 3.0-3.0min #181-182
%10
1,251 185.1269
1.004
93.0692
0.751 277.1853
0.50
0.251 260.1510
109.097423 0785
[ | | ”m L 227.1735
000 ! m : N e Al . ||.|I u b i i i "
75 100 125 150 175 200 225 250 275 miz
Intens. B +M5, 3.0-3.0min #180-182
X109 W Ci3HioD, 168.0918
1.04 168.0915
0.87
0.6 169.0970
0.44
167.0840
170.1023
0.24
166.0767
164.1157 165.1229 171.1085 173.1319
164 166 168 170 172 174 miz
Meas. miz # lon Formula m/z err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
168.0015 1 C13H10D 168.0018 1.9 205.7 1 100.00 85 even ok
2 (C13HBD2 168.0003 -7.3 2859 2 6041 90 odd ak
169.0070 1 C13H8D2 169.0981 6.1 148.1 1 100.00 85 even ak
2 CBH13N202 169.0972 06 173.8 2 2640 35 even ak
3 CBH11DN20Z  169.0056 -8.5 173.9 3 1283 40 odd ok
4  CBH11NSO 169.0958 -7.3 180.5 4 886 4.0 odd ok
170.1023 1 C13H14 170.1060 39.6 314 1 020 7.0 odd ak
2 C13H12D 170.1075 30.5 s 2 243 75 even ok
3 Ci3Hi0Dz2 170.1059 214 e 3 1754 8.0 odd ok
4  C12H12N 170.0964 -34.4 355 4 079 75 even ok
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221215-01cAPCI- HRMSinf-Li-R Gui-RG-0... 12/15/22 12:01:15

- HRMSINEL-R 221215120115 #303328 RT: 0.700.76 AV: 26 NLi 173E8
T FTMS + p APCI corona Full ms [150.0000-500.0000]
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1007
a0
a0
g 70y
H
g oo
ER 20313543
2 o 199.31110
& 30 \
20 214.08907
197 152.08143 165.00071 157 16909 | 223.06326 = \mm 257.24687 27126261 ‘235"1.3000 297.08184 31109735 33334084 35506012 37110034 391.26348 403.23186 42119008 445.11902 459 13470 47951773 49525007
o a0 a0 o Wbo | 200 | Zlo 230 2o 240 | 2bo | 20 | 210 | 200 200 00 | 3l0 | 350 3% | 340 | abo | %o | 3vo | B0 | 30 | 4b0 | 4l0 | 4%0 | 4k | ko | 4bo | 4o | 4ro | a0 | 4bo | 500 |
mz
| HRMSING LR 221215120115 #303328 RT: 0.700.76 AV: 26 NLi 1.73E8
T: FTMS + p APCI corona Full ms [150.0000-500.0000)
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1007
a0
a0
¢ o]
£ oo 20115440
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£ ao] |
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20 |
104 | |
| 2012017 202.05000 | 20220821 20305362 16685
T T T T T T T e et L e
2001 2012 2013 204 2018 2016 207 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2080 2051 2082
miz
221215-01cAPCI- HRMSinf-Li-R Gui-RG-04-129B_221215120115#303-328 RT: 0.70-0.76 AV: 26
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
m/z= 201.11734-201.13722
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
201.12379 173290032.0 100.00 38032.23 1.00 201.12430 -2.52 7.5 CiaH132H20
RG-04-84F2.1.5d -] 130
Research Group Li 8 g
User Buohitel 8 S RS BRARRE RN S22 9828282 L oo OS 28225008588 5R - FTACEBREICEEEEESEE5C
Rl ppns g NSRS ASS S
D. D [
3N [ F110
: 2 15
I/%_/ TR
| L1 I - 150
T G 13
.‘\'J/ \o/%r-f “ ' |
90
f 80
| D (m)
7.28
B(m) 70
711
Afm I Els
(m) ) 60
6.83 | 3.§8
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221109-04APCI HRMS-Li-Ruohua Gui-RG-... 11/09/22 11:28:53
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g
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T: FTMS + p APCI corona Full ms [150.0000-500.0000]
m/z= 201.11330-201.12523
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

D:\Data\Li\2022-09-13 Li-Gui RG-04-27D APCI +ve.d

Acquisition Date  9/13/2022 4:34:19 PM

Method APCI_Tune_pos_Low_AW Small.m Operator Alex
Sample Name 2022-09-13 Li-Gui RG-04-27D APCI +ve Instrument  maXis impact  282001.00044
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 150 °C
Scan Begin 90 mfz Set End Plate Offset -500 v Set Dry Gas 1.5 fmin
Scan End 1250 miz Set Charging Voltage 2000 Vv Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450°C
|”te"|56 2022-09-13 Li-Gui RG-04-27D APCI +ve.d: +MS, 0.9-1.0min #56-57|
x10
201 93.0661 315.2280
1.51
1.01 259.1641
0.51 125.0549 181.1176
3550669 4390847
L l 503.1023
00 e - : p : :
100 200 300 400 500 600 700 miz
Intens. W +MS, 0,9-1.0min #56-57|
"1203_ B CiH2D:0, 315.2288)
: 315.2280
1.5
314.2197
1.04
316.2301
0.54
313.2123 317.2329
0.0 . ! , . i .
310 312 314 316 318 320 miz
Meas.m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
314.2197 1 C21H26D202 314.2209 38 547.6 1 6561 8.0 odd ok
2 (C21H24D302 314.2194 -11 547.7 2 100.00 85 even ok
3 C19H26DN30 3142211 45 553.9 3 1442 80 odd ok
4 C19H24D2N30 314.2196 -05 554.0 4 27.36 8.5 even ok
5 C17H24DN6 314.2198 0.2 560.2 5 7.00 85 even ok
6 C17H22D2N6 314.2182 -4.7 560.3 5] 319 90 odd ok
7 C16H30N204 314.2200 09 570.3 7 064 3.0 odd ok
8 C16H28DN204 314.2185 41 570.4 8 0.36 35 even ok
9 C14H28N503 314.2187 -34 576.6 9 0.10 3.5 even ok
315.2280 1 C21H27D202 315.2288 25 1101 1 9782 7.5 even ok
2022-09-13 Li-Gui RG-04-27D APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 4:38:02 PM by: Alex Page 1 of 2
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

Method

Sample Name

Comment

APCI_Tune_pos_Low_AW Small.m
2022-09-13 Li-Gui RG-04-28B APCI +ve

D:AData\Li\2022-09-13 Li-Gui RG-04-28B APCI +ve.d

Acquisition Date  9/13/2022 2:50:02 PM

Operator
Instrument

Alex
maXis impact

282001.00044

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500 vV Set Dry Gas 1.5 Vmin
Scan End 1250 miz Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
lnten% 2022-09-13 Li-Gui RG-04-28B APCI +ve.d: +MS, 1.3-1.3min #78-79)
x10
123.0795
1.00
0.751
0.50
0.25
199.1095 230.1277
'| 355.0699
000 bl A L 4+ L AL i, T + r L
100 150 200 250 300 350 miz
Intens. W CisHiaD:03, 230.1270)
x10%] W +MS, 1.3-1.3min #78-79
0.81 23001277
0.61
041 229.1201
0.2 231.1323
228.1134
232.1368 233.1462
0.0 . A . | —A Y . .
228 229 230 231 232 233 234 miz
Meas. m/z # lon Formula m/z err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
123.0795 1 C8HIDO 123.0789 -5.1 21.7 1 100.00 4.0 odd ok
2 CBHI9N3 123.0791 -3.4 283 2 9521 4.0 odd ok
199.1095 1 C12H13N3 199.1104 4.4 46 1 89.29 8.0 odd ok
2 C12H11DN3 199.1089 -3.3 4.7 2 100.00 8.5 even ok
3 C14H11D20 199.1086 -4.4 4.8 3 8953 85 even ok
4 C14H13DO 199.1102 34 49 4 99.08 8.0 odd ok
1 C12H16Na0O 199.1093 -0.9 8.7 1 100.00 4.5 even ok
230.1277 1 C15H16DO2 230.1286 3.9 318 1 8747 7.5 even ok
2 C15H14D202 230.1270 -2.8 319 2 100.00 8.0 odd ok
3 C13H16N30 230.1288 4.8 38.5 3 6536 7.5 even ok
2022-09-13 Li-Gui RG-04-28B APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 3:24:18 PM by: Alex Page 1 of 2
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

D:\Data\Li\2022-09-13 Li-Gui RG-04-27B APCI +ve.d

Acquisition Date

9/13/2022 3:27:05 PM

Method APCI_Tune_pos_Low_AW Small.m Operator Alex
Sample Name  2022-09-13 Li-Gui RG-04-27B APCI +ve Instrument maXis impact 282001.00044
Comment
Acquisition Parameter
Source Type APCI lon Polarity Puositive Set Nebulizer 4.0 Bar
Focus Mot active Set Capillary 4000 V Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500 Vv Set Dry Gas 1.5 Ifmin
Scan End 1250 m/z Set Charging Voltage 2000 vV Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
Inienss 2022-09-13 Li-Gui RG-04-278 APCI +ve.d: +MS, 1.9min #115
x10
108.0915
6
4 199.1431
93.0701
5 185.1276
123.0795
147.0669 51707 5150063 IHIL-
0 . [ 1111 plly 1y Ly I.Ih — T L . il il i
75 100 125 150 175 200 225 250 275 miz
Intens. W +MS, 1.9min #115|
x109 W CraHhizDz, 184.1216]
20] 185.1276
1.5 184.1211
10
183.1141
0.5
181.0995 TR
00 18°‘f932 I 187.1384  189.0631
176 178 180 182 184 186 188 190 192 miz
Meas. m/iz # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
1821067 1 C14H12D 182.1075 42 670.8 1 100.00 85 even ok
2 C14H10D2 182.1059 4.3 670.9 2 9649 90 odd ok
3 COH14N202 182.1050 -9.4 681.3 3 319 4.0 odd ok
183.1141 1 C14H13D 183.1153 6.6 741.1 1 6475 80 odd ok
2 C14H11D2 183.1137 -19 7412 2 10000 B85 even ok
3 C9H15N202 183.1128 -6.9 753.5 3 1.50 3.5 even ok
184.1211 1 C14H12D2 184.1216 25 5247 1 100.00 8.0 odd ok
2 C14H10D3 184.1200 -5.9 5249 2 70.22 8.5 even ok
3 C9H16N202 184.1206 -2.5 5495 3 047 3.0 odd ok
4 CTH14N50 184.1193 -9.8 555.9 4 0.05 3.5 even ok
2022-09-13 Li-Gui RG-04-27B APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 3:33:09 PM by: Alex Page 1 of 2
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/13/2022 3:34:36 PM
Analysis Name  D:\Data\lLi\2022-09-13 Li-Gui RG-04-27C APCI +ve.d

Method APCI_Tune_pos_Low_AW Small.m Operator Alex

Sample Name 2022-09-13 Li-Gui RG-04-27C APCI +ve Instrument makXis impact 282001.00044
Comment

Acquisition Parameter

Source Type APCI lon Polarity Puositive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 150 °C
Scan Begin 90 miz Set End Plate Offset -500 vV Set Dry Gas 1.5 /min
Scan End 1250 miz Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 4000 nA Set APCI| Heater 450 °C
Irltenss_ 2022-09-13 Li-Gui RG-04-27C APCl +ve.d: +MS, 1.1min #63|
x10
107.0827 355.0713
B8
4
199.1427
93.0669
2 123.0774
: 299.0628
239.0961
l i l 373.0832 AT
0 ’ Al L. Al PR T — g b Ik M, lL : TR
100 150 200 250 300 350 400 miz
Intens. W +MS, 1.1min #63
%105 W CygHr2Dz, 184.1216
1.0
185.1268
0.8
06
1841202
182.1067
04 183.1133
0.2 181.0988 T
1800921
187.0760 et 191.1798
0.0 : A ; : : - - : = ‘ “
178 180 182 184 186 188 190 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
182.1067 1 C14H12D 182.1075 4.2 682.3 1 100.00 8.5 even ok
2 C14H10D2 182.1059 -4.3 6824 2 96.41 9.0 odd ok
3 C9H14N202 182.1050 9.4 6971 3 082 4.0 odd ok
183.1133 1 C14H11D2 183.1137 26 7001 1 100.00 8.5 even ok
2 C14H9D3 183.1122 -5.9 7001 2 7165 8.0 odd ok
3 C9H15N202 183.1128 -2.5 7102 3 587 3.5 even ok
4 CTH13N50 183.1115 98 7141 4 083 4.0 odd ok
184.1202 1 C14H12D2 184.1216 76 554 8 1 5316 8.0 odd ok
2 (C14H10D3 184.1200 -0.8 555.0 2 100.00 85 even ok
3 C9H16N202 184.1206 25 578.3 3 042 3.0 odd ok
2022-09-13 Li-Gui RG-04-27C APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 3:43:12 PM by: Alex Page 1 of 2
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

D:\Data\Lit2022-09-13 Li-Gui RG-04-28C APCI +ve.d

Acquisition Date  9/13/2022 4:25:47 PM

Method APCI_Tune_pos_Low_AW Small.m Operator Alex
Sample Name 2022-09-13 Li-Gui RG-04-28C APCI +ve Instrument maXis impact 282001.00044
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 vV Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500 v Set Dry Gas 1.5 l/min
Scan End 1250 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
‘"tenss- 2022-09-13 Li-Gui RG-04-28C APCI +ve.d: +MS, 1.5-1.5min #88-89|
x109
355.0705
109.0959 205.1596
1.25
1.00
0.75
0.50 299.0624 420.0890
0.25 \ L 503.1079
577.1267
0.00 'l“." ol g il ||.|.|M|. Alnll Mo n l.' " lLll IR W RSN b hIEZE.PZ‘Bl
100 200 300 400 500 600 miz
Intens, W +MS, 1.5-1.5min #88-85|
x10% W CisHiaD:0, 214.1321]
215.1378
2.0
214.1313
15 216.1442
217.1538
213.1250
1.0
218.1890
212.1186
0.5
0.0 ‘ . A : :
212 213 214 215 216 217 218 miz
Meas. m/iz # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
123.0778 1 C8H7D20 123.0773 -3.8 6.5 1 100.00 4.5 even ok
2 CBH7DN3 123.0776 -2.1 12.2 2 99.01 4.5 even ok
199.1091 1 C14H11D20 199.1086 -2.5 258 1 100.00 8.5 even ok
2 C12H11DN3 199.1089 -1.5 309 2 97.43 8.5 even ok
205.1596 1 C14H210 205.1587 -4.5 121 1 100.00 4.5 even ok
213.1250 1 C15H15DO 213.1258 4.1 7364 1 92.27 8.0 odd ok
2 C15H13D20 213.1243 -3.2 736.5 2 100.00 8.5 even ok
3 C13H15N3 213.1260 51 7411 3 20.14 8.0 odd ok
4 C13H13DN3 213.1245 -2.2 741.2 4 27.14 8.5 even ok
2141313 1 C15H14D20 2141321 3.7 626.2 1 100.00 8.0 odd ok
2022-09-13 Li-Gui RG-04-28C APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 4:32:15 PM by: Alex Page 1 of 2
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  9/13/2022 3:44:01 PM
Analysis Name  D:\Data\Li\2022-09-13 Li-Gui RG-04-28D APCI +ve.d
Method APCI_Tune_pos_Low_AW Small.m Operator Alex
Sample Name 2022-09-13 Li-Gui RG-04-28D APCI +ve Instrument maXis impact 282001.00044
Comment
Acquisition Parameter
Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500 v Set Dry Gas 1.5 l/min
Scan End 1250 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450°C
|ﬂten%_ 2022-09-13 Li-Gui RG-04-28D APCI +ve.d: +MS, 1.0-1.0min #59-61
x10!
93.0856
2.57
2.0
1.54
1.09
273.1620
0.5
123.0904  195.1194 o 429.0880
Ll Lyl | I Ol s
0.0 v I A A 1 N = N - b . :
100 200 300 400 500 600 700 miz
Intens‘_ W +MS, 1.0min #59|
105 B CaiHyyDy, 273.1607|
273.1620
6 272.1551
44
2_
2741660
271.1479
270.1408 | 275.1706
01— it . . - A : .
268 270 272 274 276 278 miz
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
272.1551 1 C21H18D 272.1544 -2.6 467.9 1 100.00 125 even ok
2 (C21H18D2 272.1529 -8.3 468.0 2 3487 13.0 odd ok
3 C13H12D3N7 272.1572 7.6 503.2 3 0.04 100 odd ok
4 C14H18D305 272.1572 76 500.0 4 001 45 even ok
5 C12H18D2N304 272.1574 83 515.5 5 000 45 even ok
6 C12H16D3N304 272.1558 26 515.6 6 001 50 odd ok
7 C10H18DNBO3  272.1576 9.1 5220 7 000 45 even ok
8 C10H18D2NBO3 272.1560 34 5222 8 000 50 odd ok
9 C10H14D3NBO3 272.1545 23 5223 g 000 55 even ok
10 CBH16DNS02 2721562 41 528.7 10 000 50 odd ok
2022-09-13 Li-Gui RG-04-28D APCI +ve.d
Bruker Compass DataAnalysis 4.2 printed: 9/13/2022 3:52:28 PM by: Alex Page 1 of 2
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221109-07APCI- HRMS-Li-Ruohua Gui-RG-... 11/09/22 11:39:32

221109-07APCI- HRMS-Li-Ruohua Gui-RG-04-82 #254-276 RT: 0.61-0.66 AV: 23 NL: 1.90E9
T: FTMS + p APCI corona Full ms [150.0000-500.0000]

10 397.15075
g
2 g 40017189
3 6
< 201.07089
9 4
E 186.08220 402.17962
g2 184.08680 213.08210 237.07905 284.12427 293.20075 371.10094 445.11928
166.07546 i " \ 264.26835 il L 313.27310 341.30452 " 383.18783 419.13266 L 459.13552 477.14462 491.16453
L e A e s e e s s e e B e e LA s s e e s s e s e s s e s e L e e e sy s s B B B
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
miz
221109-07APCI- HRMS-Li-Ruohua Gui-RG-04-82 #325 RT:0.77 AV:1 NL: 4.02E7
T: FTMS + p APCI corona Full ms [150.0000-500.0000]
186.08229
10¢
8
5 8
2
26
<
e 4
E 185.07610
g 2 184.08678 167.08614
181.04950 182.11691 1’33-?8049 | 185.15346 | 188.09428 189.11176 191.14297 193.15894
T T e R L e e A T At el e it s T T
180 181 182 183 184 185 186 187 188 189 190 191 192 193
miz
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
186.08229 40231092.0 100.00 41506.00 1.00 186.08238 -0.49 8.5C13Hg2HF
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
185.07610 10931645.0 100.00 41702.00 0.00 185.07611 -0.05 8.5 Ci3HioF
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\Li\2022-11-28 Li-Gui RG-04-115C APCI +ve.d

Method APCI_Tune_pos_Low_AW Small.m

Sample Name  2022-11-28 Li-Gui RG-04-115C APCI +ve

Comment

Acquisition Date

Operator
Instrument

Alex

11/28/2022 2:42:22 PM

maxXis impact

282001.00044

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 °C
Scan Begin 90 miz Set End Plate Offset -500V Set Dry Gas 1.5 Vmin
Scan End 1250 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
|men35- 2022-11-28 Li-Gui RG-04-115C APCI +ve.d: +MS, 0.7-0.8min #43-46
x10°]
205.0795
3_
2.
111.0580
14
257.2482 2690621
129.0548 186.0807 . 355.0701 429.0889

0,
100 150 200 250 300 350 400 450 miz
Intens. W +MS, 0.7-0.8min #44-45
x10%] B CiaHaDsF2, 206.0871
205.0795
3] 206.0864
2] 204.0732
14 207.0918
1 208.0981
2035 204.0 204.5 205.0 2055 206.0 206.5 207.0 2075 208.0 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
204.0732 1 C13H8DF2 204.0730 -1.3 699.2 1 100.00 8.5 even ok
205.0795 1 C13H7D2F2 205.0792 -1.5 361.2 1 100.00 8.5 even ok
206.0864 1 C13H8D2F2 206.0871 3.3 123.4 1 100.00 8.0 odd ok
2 CB8H12F2N202 206.0861 -1.2 147.4 2 28.77 3.0 odd ok
207.0818 1 C8H11DF2N202 207.0924 3.1 140.5 1 100.00 3.0 odd ok
2 C8H9D2F2N202 207.0909 -4.4 140.7 2 86.70 3.5 even ok
3 C6H11F2N50 207.0926 4.1 1471 3 59.06 3.0 odd ok
4 C6HYDF2N50 207.0911 -3.4 147.3 4 63.656 3.5 even ok
5 C4HY9F2N8 207.0913 -2.4 148.5 5 65.13 3.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

D:\Data\Li\2022-11-28 Li-Gui RG-04-115C APCI +ve.d
APCI_Tune_pos_Low_AW Small.m
2022-11-28 Li-Gui RG-04-115C APCI +ve

Acquisition Date

Operator Alex

Instrument

maxXis impact

11/28/2022 2:42:22 PM

282001.00044

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500V Set Dry Gas 1.5 I/min
Scan End 1250 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
|men55- 2022-11-28 Li-Gui RG-04-115C APCl +ve.d: +MS, 0.7-0.8min #43-46
x107]
205.0795
3,
2.
111.0580

129.0548

186.0807

257.2482

299.0621

355.0701

429.0889

0_
100 150 200 250 300 350 400 450 m/z
Intens. W +MS, 0.7-0.8min #44-45
x10°) B CHsDsFs, 206.0871
205.0795
3 206.0864
2] 204.0732
14 207.0918
208.0981
203.5 204.0 2045 205.0 2055 206.0 206.5 207.0 207.5 208.0 miz
Meas. mfz # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
204.0732 1 C13H8DF2 204.0730 -1.3 699.2 1 100.00 8.5 even ok
205.0795 1 C13H7D2F2 205.0792 -1.5 361.2 1 100.00 8.5 even ok
206.0864 1 C13H8D2F2 206.0871 3.3 123.4 1 100.00 8.0 odd ok
2 CBH12F2N202 206.0861 -1.2 147.4 2 28.77 3.0 odd ok
207.0918 1 C8H11DF2N202 207.0924 3.1 140.5 1 100.00 3.0 odd ok
2 (CB8HI9D2F2N202 207.0909 -4.4 140.7 2 86.70 3.5 even ok
3 CBH11F2N50 207.0926 4.1 1471 3 59.06 3.0 odd ok
4 CBHIDF2N50 207.0911 -3.4 147.3 4 6365 3.5 even ok
5 C4H9F2N8 207.0913 -2.4 148.5 5 65.13 3.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

D:\Data\Li\2022-12-02 Li-Gui RG-04-119A APCI +ve.d
APCI_Tune_pos_Low_AW Small.m
2022-12-02 Li-Gui RG-04-119A APCI +ve

Acquisition Date

Operator
Instrument

Alex

12/2/2022 10:17:32 AM

maxXis impact

282001.00044

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 *C
Scan Begin 90 m/z Set End Plate Offset -500V Set Dry Gas 1.5 Vmin
Scan End 1250 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
|mensé- 2022-12-02 Li-Gui RG-04-119A APCI +ve.d: +MS, 0.8min #49
x10
161.0547
2.0
1.5
1.0
268.1045
0.5
123.0778 205.1597 == 4114000
0.04 L i " il L bbb |. ao r . . L ,
100 150 200 250 300 350 400 450 m/z
Intens. W +MS, 0.8min #49
x105 B CisHuD:F0, 268.1039
268.1049
6_
4_
267.0983
21 269.1102
266.0910
265.0844 l 2701141 271.2633
04— — i —rr —- ——————— —
264 265 266 267 268 269 270 2mM 272 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
267.0983 1 C15H14F30 267.0991 3.0 605.0 1 99.92 7.5 even ok
2 C15H12DF30 267.0976 -2.8 605.1 2 100.00 8.0 odd ok
3 C13H12F3N3 267.0978 -2.0 610.7 3 2830 8.0 odd ok
4 C4H10D2F3N604 267.0992 3.3 650.8 4 0.00 0.5 even ok
268.1049 1 C15H13DF30 268.1054 18 53.6 1 100.00 7.5 even ok
2 C15H11D2F30 268.1039 -4.0 53.7 2 73.48 8.0 odd ok
3  C13H13F3N3 268.1056 26 60.3 3 7244 75 even ok
4 GC13H11DF3N3 268.1041 -3.2 60.4 4 66.18 8.0 odd ok
269.1102 1 C15H12D2F30 269.1117 57 205 1 56.01 7.5 even ok
2 C13H12DF3N3 269.1119 6.4 272 2 #4179 75 even ok
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221111-01APCI HRMS-Li-Ruohua Gui-RG-... 11/11/22 09:08:25
221111.01APCI- HRMS-Li-Ruohua GUI-RG-04-90 #872-885 RT: 9.02.9.05 AV: 14 NL: 3.32E7
T: FTMS + p APCI corona Full ms [200.0000-600.4000]
50203291
101
I 21608931
K 50003700
g4 om0 270 15051 45701385
] 238.01035
£ [ 69.077. 493.49790 506.02672
« = \‘ s 2os1300 sws27aw 310 ssrasess I3 30108348 41130791 sasariz 4511838 “ M 7o as142 \ 52152873 53554411 55612181 577.59109 59160678
2o |zl |z oz | a0 | o sk sl abo sk | abo e | a0 | abo a0 | b s s skl sho | abo
miz
221111.01APCI- HRMS-Li-Ruohua Gui-RG-04-90 #672-885 RT: 9.02:9.05 AV: 14 NL: 106E7
T: FTMS + p APCI corona Full ms [200.0000-600.4000]
236.01342
101
2 o
§ 23801035
5 s
2
g 4
k| 237.07882
& 2 235.00723 240.00733
* )| 28516889 235.91405 || 23611182 23665885 A\ 287.22001 237.90844 || 238.07887 23001370 13910008 T panzses
Ly ALt L Bt T 1 T T T
2950 | 232 | 2854 | 2056 | 2958 | 2060 | 2362 | 234 | 236 | 2068 2070 | 2312 | 274 | 2376 | 2are | 230 | 2082 | 2084 | 296 | 2088 | 2000 | 2002 | 2004 | 2006 | 2398 | 2400 | 2402 | 2404
miz
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
236.01342 10869240.0 100.00 35771.10 1.00 236.01386 -1.88 8.5 CiaHg2HCl2
236.01231 4.68 9.0 Ci13He2H2Cl2
m/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
238.01035 6929178.5 100.00 35112.48 1.00 238.01039 -0.15 13.5 C132H204N
238.01091 -2.34 8.5 CizHg2HCI37CI
238.00936 4.16 9.0 CizHe2H2CH37CI
20221126_RG-04-115AFZPRETEM AR A f R " 2
RG-04-115A-F2 PR R PP P PR P P P it -
| 160
150
D D r’
N/ 140
AR N N
” | ]l 130
8 10 O—,
0/ “'\/ S = A
HB= 120
110
-100
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80
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50
I
¥ 40
30
| 20
]
10
L_J i e I
= et Lo =i
a = = = g -10
& £ ] L] .
- - - o L
T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25
f1 (ppm)
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  11/28/2022 2:37:18 PM
Analysis Name  D:\Data\Li\2022-11-28 Li-Gui RG-04-115A APCI +ve.d

Method APCI_Tune_pos_Low_AW Small.m Operator  Alex

Sample Name  2022-11-28 Li-Gui RG-04-115A APCI +ve Instrument maXis impact 282001.00044
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 150 °C
Scan Begin 90 miz Set End Plate Offset -500 vV Set Dry Gas 1.5 imin
Scan End 1250 m/z Set Charging Voltage 2000 vV Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
|men36-_ 2022-11-28 Li-Gui RG-04-115A APC| +ve.d: +MS, 1.0-1.1min #61-63|
x10
123.0779
0.8
0.6
0.44
239.1048
0.21
369.3540 411.4008
0.0 l.l i bl l.. T RN le mn " l L.ll . . S N — L L . . . .
100 150 200 250 300 350 400 450 500 550 miz
Intens. W +MS, 1.0-1.1min #61-63
’qzog- W CiHi3D20,, 241.1192
239.1048
201 240.1116
151 241.1185
1.0
238.0985
0.59
2421233 243.2330
0.0 | T AL T — L . l . . JL ?44)?365
238 239 240 24 242 243 244 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
238.0985 1 C4H4D2N13 238.0989 1.7 661. 1 10000 85 even ok
2 C14H12N30 238.0975 -4.3 787.8 2 0.00 105 even ok
239.1048 1 C16H13DO2 239.1051 1.5 538.8 1 100.00 10.0 odd ok
2 C16H11D202 239.1036 -5.0 538.9 2 6245 105 even ok
3 C14H13N30 239.1053 2.3 544.9 3 2395 100 odd ok
4 C14H11DN30  239.1038 -4.1 545.0 4 1860 105 even ok
5 C12H11NG6 239.1040 -3.3 551.1 5 546 10.5 even ok
240.1116 1 C16H12D202 240.1114 -1.0 374.6 1 100.00 10.0 odd ok
2 C14H12DN3O  240.1116 -0.2 381.3 2 3887 100 odd ok
3 C12H12N6 240.1118 0.7 388.0 3 1206 100 odd ok
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221123-03APCI- HRMS-Li-Ruohua Gui-RG-... 11/23/22 11:20:35

221123.03APCI- HRMS-Li-Ruohua GuI-RG-04-103A #724-781 RT: 5.115.28 AV: 40 NL: 4.24E9
T: FTMS + p APCI corona Full ms (80.0000-500.0000]

100 172.10857
904
80
£ 7o
3
£ oo
f; 504
2 4o
& 30
i 170.09639 174.11491
1071 87.08085 11211219 13210173 15305766 \\ /1;497555 214.08906  232.12601 255.23125 27915824 297.27769 313.27258 338.34021 369.35083 391.28265  411.39687 424.79274 450.47965 465.46529 479.47989 493.49671
@ abol | Takol | Talol T Tado | T labe | zke | zho |z 2o | abo | sk | s | abo | skl bl | abo | a0 | ek | abo | sho
miz
221123.03APCI- HRMS-Li-Ruohua GU-RG-04-103A #724-781 RT: 5.11.5.28 AV: 40 NL: 4.24E9
T: FTMS + p APCI corona Full ms [80.0000-500.0000]
100 17210857
90
80
g oy
€ o0y
§ 504
£ a0
2 s 172.09645
20 171.10256 ! 173.11188
| 171.04182 || 17114804 172.04614 17216097 172.24174 173.04979 173.17563
L e e L L Lt L e
w10 1711 1712 1713 1714 471§ 1746 1747 1718 1719 1720 21 22 123 1724 1725 1726 1727 1728 1729 1730 1731 1732
iz
221123-03APCI- HRMS-Li-Ruohua Gui-RG-04-103A#724-781 RT: 5.11-5.28 AV: 40
T: FTMS + p APCI corona Full ms [80.0000-500.0000]
m/z= 172.10017-172.11565
n/z Intensity Relative Resolution Charge Theo. Mass Delta RDB Composition
(ppm)  equiv.
172.10857 4290112000.0 100.00 40540.30 1.00 172.10898 -2.41 7.5 Ci2H102H2N
RG-04-28A-F4.1.fid qHa -3
Li PP P “Fe s P PP P B N
1d_PROTON CDOI3 D:\ rgu 156 @ 10000
b(
]\ /P [-9000
g 2 D
N AT
I D/ \D
HC A Z] ¥ ? 8000
; i Ak
/1l /
H 4 s
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  9/13/2022 4:19:34 PM

D:\Data\Li\2022-09-13 Li-Gui RG-04-28A APCI +ve.d
APCI_Tune_pos_Low_AW Small.m Operator  Alex
2022-09-13 Li-Gui RG-04-28A APCI +ve Instrument makXis impact 282001.00044

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 °C
Scan Begin 90 m/z Set End Plate Offset -500 V Set Dry Gas 1.5 I/min
Scan End 1250 miz Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
Imensé- 2022-09-13 Li-Gui RG-04-28A APCI| +ve.d: +MS, 2.8-2.8min #168-169
x10
503.3016
1.57 3432103
1.0
051 89.0403
211.1132 {
263.0964
0.0 A 145.1028 | l [P k P WV .
0 100 200 300 400 500 mi/z
Intens. ] W +MS5, 2.8-2.8min #168-169
x104 W C5H,DsS, 157.0968
158.1026
1.251
157.0965
1.001
0.75
155.0504
0.50
156.0888
0.25
0.00 b . . i ‘ \‘\”\_ . .
155.0 155.5 156.0 156.5 157.0 157.5 158.0 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
156.0888 1 C9H6ED5S 156.0890 1.0 627.0 1 10000 4.5 even ok
2 C12HeD3 156.0887 -0.8 799.6 2 0.00 85 even ok
3 C7H12N202  156.0893 3.2 812.9 3 0.00 3.0 odd ok
157.0300 1 C7H7DO2S 157.0302 1.3 n.a. 1 10000 4.0 odd ok
2 C3H3D307 157.0296 -2.5 n.a. 2 9234 1.0 odd ok
3 C5H7N30S 157.0304 26 na. 3 9117 40 odd ok
157.0965 1 COH7D5S 157.0968 1.8 528.6 1 10000 4.0 odd ok
158.1026 1 C9H8D5S 158.1046 12.8 n.a. 1 10000 3.5 even ok
2 CBH1BNS 158.0998 -17.8 na. 2 5081 15 even ok
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  1/13/2023 12:46:48 PM
Analysis Name  D:\Data\Li\2023-01-13 Li-Gui RG-04-131 APCI +ve.d

Method APCI_Tune_pos_Low_AW Small.m Operator  Alex

Sample Name 2023-01-13 Li-Gui RG-04-131 APCI +ve Instrument maXis impact 282001.00044
Comment

Acquisition Parameter

Source Type APCI lon Polarity Positive Set Nebulizer 4.0 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 150 °C
Scan Begin 90 miz Set End Plate Offset -500 vV Set Dry Gas 1.5 I/min
Scan End 1500 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 4000 nA Set APCI Heater 450 °C
Intensé 2023-01-13 Li-Gui RG-04-131 APCI| +ve.d: +MS, 3.1-3.1min #183-187
x10°4
108.0892
0.84
0.6+
0.4 216.1765
0.2 137.0089
89.0599 157.0131 185.0811 259.1548 2852797 313.2747
0.0-
100 150 200 250 300 miz
Intens. +MS, 3.1-3.1min #183-187
x104
9 185.0811
184.1198
4,
183.1136
3,
2_
182.1071
1 186.1322
181.0990 187.1414
188.1457
RV S U R . A
180 181 182 183 184 185 186 187 188 m/z
Meas. m/iz # lon Formula m/z err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
2 C14H12D 182.1075 1.7 798.7 2 100.00 85 even ok
3 C14H10D2 182.1059 -6.8 798.8 3 59.43 9.0 odd ok
4 C10H4D6NO2 182.1083 6.1 810.4 4 148 6.5 even ok
183.1136 1 C14H11D2 183.1137 0.5 533.4 1 100.00 8.5 even ok
184.1198 1 C14H12D2 184.1216 9.4 138.3 1 4192 8.0 odd ok
2 C14H10D3 184.1200 1.0 138.4 2 100.00 85 even ok
3 C14HBD4 184.1185 -7.4 138.5 3 5339 9.0 odd ok
185.0811 1 C8HDEN203 185.0828 8.9 14.8 7 47.08 65 even ok
2 C10H7DN4 185.0806 -2.8 30.3 10 6497 9.0 odd ok
3 C10H9N4 185.0822 56 30.5 11 4892 8.5 even ok
4 C12H7D2NO 185.0804 -3.9 36.9 12 4956 9.0 odd ok
5 C12HIDNO 185.0820 4.5 371 13 4640 85 even ok
186.1322 1 C14H10D4 186.1341 10.3 227.5 1 40.14 8.0 odd ok
2 C14H8DS5 186.1326 1.9 227.6 2 100.00 85 even ok
3 C14HED6 186.1310 -6.4 227.7 3 63.72 90 odd ok
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