Supplementary Information (Sl) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2024

Supporting Information
Magnesium/Methanol-d1: A Practical Reductive Deuteration System
for the Deuterium Labeling of a, B-unsaturated Esters, Nitriles and

Amides

Penghui Ma, Jinxuan Li, Linhua Sun, Xingli Yao, Xin Wang, Yunfeng Qin, Yingchun Gu and Bin Wang*?

Fax: (+86)-22-2350-7760; phone: (+86)-22-2350-6290; e-mail: wangbin@nankai.edu.cn

Table of Contents Page
1. General remarks S2
2. Experimental Procedures S2
(i) General preparation of 2a-2d, 2h, 2k, 2m-2r, 2t-2x, 4a S3
(i1) General preparation of 2i, 2j, 21, 2s, 2y, 4b-4d S3
(ii1) Preparation of 2e-2g, 2aj, 2z S3
3. The characterization of the products S5
4. References S15
5. NMR and HRMS Spectra S17
6. HMBC (4a, 4d, 4d°, 4d”°) S79

S1



1. General remarks

"H NMR and '*C NMR spectra were recorded on AVANCE AV400 spectrometer.
The NMR chemical shifts were referenced to TMS as an internal standard. NMR
Spectra recorded in CDCl3 were referenced to residual CHCl3 at 7.26 ppm for 'H or
77.0 ppm for 13C. The peak patterns are indicated as follows: s, singlet; d, doublet; bs,
broad singlet; dd, doublet of doublet; t, triplet; m, multiplet; q, quartet. All coupling
constants J were quoted in Hertz (Hz). Data were reported as follows: chemical shift,
multiplicity, coupling constant and integration. High-resolution mass spectrometry
(HRMS) was measured using Q-TOF LC-MS and the ESI-FTICR (Electron spray
ionization—Fourier transform ion cyclotron resonance) technique. Reactions were
monitored by thin-layer chromatography (TLC) on 0.25mm silica gel glass plates
coated with 60 F254. Column chromatography was performed on silica gel (200-300
mesh) using a mixture of petroleum ether (60-90°C)/ethyl acetate as eluent.
Deuterium rate was abbreviated as D% in the following text. a-D% means the
deuterium rate of alpha position of ester group. p-D% means the deuterium rate
of beta position of ester group. 6-D% means the deuterium rate of delta position
of ester group. {-D% means the deuterium rate of zeta position of ester group.
Mg turnings were washed by 5% HCI then dried by air blower before added into the
reaction. Unless otherwise noted, all commercially available reagents were used as
received without further purification.

Formula for calculating deuterium rate:

D, %{Product deuterization rate)
D, %{MeOD deuterization rate)

x100%

la-1c, 1p and lah-1aj were bought from commercial sources. 1d-1o, 1q, 1s-1z,
laa-lag and lak-lam were prepared by known methods 2. Analytical data matched

literature values.
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2. Experimental Procedures

(i) General preparation of 2a-2d, 2h, 2k, 2m-2r, 2t-2x, 4a

To a solution of the compounds (1a-1d, 1h, 1k, Im-1r, 1t-1x, 1aa-1ai, 1ak-1am, 3a,
1 eq) in 2 mL MeOD and 2 mL MeCN at room temperature was added I (3 eq) into the
solution. The mixture was stirred for 5 min, and then Mg turnings (10 eq) were added into
the mixture. The resulting mixture was stirred under water bath (15-20 °C) for 2 min, and
then stirred at room temperature for 30 min. Ethyl acetate (10 mL) was added into the
reaction and the mixture was filtrated under reduced pressure using a sand core funnel
with a layer of diatomaceous earth. The filtrate was washed with saturated Na»S,03
aqueous for two times. The organic layer was dried by MgSQg, filtered, and evaporated
under reduced pressure. The residue was purified by silica gel column chromatography, to
give products (2a-2d, 2j-2k, 2m-2r, 2t-2x, 2aa-2ai, 4a). Yield: 37-91%.

(ii) General preparation of 2i, 2j, 21, 2s, 2y, 4b-4d

To a solution of the compounds (1i, 1j, 11, 1s, 1y, 3b-3d, 1 eq) in 2 mL MeOD and 2
mL MeCN at room temperature was added I> (3 eq) into the solution. The mixture was
stirred for 5 min, and then Mg turnings (10 eq) were added into the mixture. The resulting
mixture was stirred under water bath (15-20 °C) for 2 min, and then stirred at room
temperature for 30 min. Ethyl acetate (10 mL) was added into the reaction and the
mixture was filtrated under reduced pressure using sand core funnel covered with a layer
of diatomaceous earth. The filtrate was washed by saturated Na,S,O3 aqueous for two
times. The organic layer was dried by MgSOs, filtered, and evaporated under reduced
pressure. The residue was purified by silica gel column chromatography, to give products
(2i, 2j, 21, 2s, 2y, 4b-4d). Yield: 60-94%.

(iii) Preparation of 2e-2g, 2aj, 2z

Preparation of 2e and 2g

To a solution of 161 mg 1e or 1j (0.82 mmol, 1 eq) in 2 mL MeOD, 1 mL MeCN and
1 mL toluene was added 30.4 mg TBAI (0.082 mmol, 0.1 eq) and 1.04 g I (4.1 mmol, 5
eq). The mixture was stirred for 5 min, and then 299 mg Mg turnings (12.3 mmol, 15 eq)
were added into the mixture. The resulting mixture was stirred under water bath
(15-20 °C) for 2 min, and then stirred at room temperature for 30 min. Ethyl acetate (10
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mL) was added into the reaction and the mixture was filtrated under reduced pressure
using sand core funnel with a layer of diatomaceous earth. The filtrate was washed by
saturated Na>S>0s3 aqueous for two times. The organic layer was dried by MgSOa, filtered,
and evaporated under reduced pressure. The residue was purified by silica gel column
chromatography and was eluted with petrol ether: ethyl acetate = 75:1 (v/v), to give the
products 43.2 mg 2e as light-yellow liquid and 103.7 mg 2j as colorless liquid. Yield:
26% (2e); Yield: 63% (2j).

Preparation of 2f

To a solution of 161 mg 1f (0.82 mmol, 1 eq) in 2 mL MeOD, 1 mL MeCN and 1 mL
toluene was added 30.4 mg TBAI (0.082 mmol, 0.1 eq) and 1.04 g I> (4.1 mmol, 5 eq)
The mixture was stirred for 5 min, then 299 mg Mg turnings (12.3 mmol, 15 eq) were
added into the mixture. The resulting mixture was stirred under water bath (15-20 °C) for
2 min, then stirred at room temperature for 30 min. Ethyl acetate (10 mL) was added into
the reaction and the mixture was filtrated under reduced pressure using sand core funnel
with a layer of diatomaceous earth. The filtrate was washed by saturated Na,S,O3 aqueous
for two times. The organic layer was dried by MgSQOs, filtered, and evaporated under
reduced pressure. The residue was purified by silica gel column chromatography and was
eluted with petrol ether: ethyl acetate = 50:1 (v/v), to give the product 144.1 mg 2f as
colorless liquid. Yield: 88%.

Preparation of 2aj

To a solution of 128 mg 1aj (0.80 mmol, 1 eq) in 2 mL MeOD and 2 mL MeCN was
added 1.22 g I (4.8 mmol, 6 eq) The mixture was stirred for 5 min, then 292 mg Mg
turnings (12.0 mmol, 15 eq) were added into the mixture. The resulting mixture was
stirred under water bath (15-20 °C) for 2 min, then stirred at room temperature for 30 min.
Ethyl acetate (10 mL) was added into the reaction and the mixture was filtrated under
reduced pressure using sand core funnel with a layer of diatomaceous earth. The filtrate
was washed by saturated Na>S>O3 aqueous for two times. The organic layer was dried by
MgSOsq, filtered, and evaporated under reduced pressure. The residue was purified by
silica gel column chromatography and was eluted with petrol ether: ethyl acetate = 50:1
(v/v), to give the product 124.1 mg 2aj as colorless liquid. Yield: 92%.
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Preparation of 2z

To a solution of 167.5 mg 2y (0.753 mmol, 1 eq) in 5 mL THF was added 10 mL 3
mol/L KOH aqueous. The reaction mixture was stirred at 65 °C overnight. The solution
was concentrated under reduced pressure, and then 35% HCI aqueous was added into the
residue until pH = 1. The aqueous was extracted by 10 mL ethyl acetate for three times.
The organic layer was dried by MgSOs, filtered, and evaporated under reduced pressure,
to give 145.8 mg 2z as colorless sticky liquid. The liquid converted to white solid after

cooled down. Yield: 93%.
3. The characterization of the products

methyl 3-phenylpropanoate-2,3-d; (2a): 115.6 mg as colorless liquid; a-D%: 97%;
B-D%:98%; Yield: 91%; 'H-NMR (400MHz, CDCl3) ¢ 7.32-7.28 (m, 2H), 7.24-7.20
(m, 3H), 3.68 (s, 3H), 2.93 (d, J = 8.0 Hz, 1H), 2.61 (d, J = 8.0 Hz, 1H). *C-NMR
(101 MHz, CDCls) ¢ 173.4, 140.5, 128.5, 128.3, 126.3, 51.6, 35.6, 35.4, 35.2, 30.8,
30.6, 30.4; HRMS (ESI) m/z caled for CioHioD202Na® [M+Na]*: 189.0855, found
189.0860.

methyl 3-(p-tolyl)prpranoate-2,3-d> (2b): 82.4 mg as colorless liquid; a-D%: 97%;
B-D%: 99%; Yield: 90%; 'H-NMR (400MHz, CDCls) ¢ 7.12-7.07 (m, 4H), 3.67 (s,
3H), 2.89 (d, J = 8.0 Hz, 1H), 2.61 (d, J = 8.0 Hz, 1H), 2.32 (s, 3H). *C-NMR (101
MHz, CDClL) 0 173.5, 137.4, 135.7, 129.2, 128.1, 51.6, 35.7, 35.5, 35.3, 30.3, 30.1,
29.9, 21.0; HRMS (ESI) m/z calcd for Ci11H12D2O2Na" [M+Na]*: 203.1012, found
203.1017.

methyl 3-(4-methoxyphenyl)propanoate-2,3-d> (2¢ 2°): 89.2 mg as colorless liquid;
a-D%: 94%; B-D%: 97%; Yield: 71%; 'H NMR (400 MHz, CDCl3) ¢ 7.12 (d, J = 8.4
Hz, 2H), 6.83 (d, J = 8.8 Hz, 2H), 3.78 (s, 3H), 3.66 (s, 3H), 2.87 (d, J = 8.0 Hz, 1H),
2.58 (d, J = 6.8 Hz, 1H). 3C NMR (101 MHz, CDCl3) ¢ 173.5, 158.0, 132.5, 129.2,
113.9, 55.2, 51.6, 35.8, 35.6, 35.4, 29.9, 29.7, 29.5; HRMS (ESI) m/z calcd for
C11H12D203Na* [M+Na]*: 219.0961, found 219.0969.

methyl 3-(4-(methylthio)phenyl)propanoate-2,3-d: (2d): 117.1 mg as colorless
liquid; a-D%: 98%; B-D%: 99%; Yield: 77%; '"H-NMR (400 MHz, CDCls) ¢
7.21-7.18 (m, 2H), 7.14-7.11 (m, 2H), 3.66 (s, 3H), 2.89 (d, /= 6.8 Hz, 1H), 2.59 (d, J
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= 6.4 Hz, 1H), 2.46 (s, 3H); *C-NMR (101 MHz, CDCl3) 6 173.2, 137.4, 135.9, 128.8,
127.1, 51.6, 35.4, 35.2, 35.0, 30.1, 30.0, 29.8, 16.1. HRMS (ESI) m/z calcd for
C1iH12D2SO;Na*" [M+Na]*: 235.0732, found 235.0730.

methyl 3-(2-chlorophenyl)propanoate-2,3-d: (2e): 43.2 mg as light yellow liquid,
a-D%: 96%; B-D%: 97%; Yield: 26%; 'H-NMR (400MHz, CDCl3) ¢ 7.34 (dd, J = 7.2,
2.0 Hz, 1H), 7.27-7.23 (m, 1H), 7.21-7.13 (m, 2H), 3.68 (s, 3H), 3.04 (d, /= 7.6 Hz,
1H), 2.63 (d, J= 7.2 Hz, 1H); *C-NMR (101MHz, CDCIls) § 173.1, 138.0, 134.0,
130.4, 129.6, 127.9, 126.9, 51.6, 33.6, 33.4, 33.2, 28.8, 28.6, 28.4; HRMS (ESI) m/z
caled for C1oH10D2C102": [M+H]": 201.0646, found 201.0644.

methyl 3-(3-chlorophenyl)propanoate-2,3-d- (2f): 144.1 mg as colorless liquid,
a-D%: 95%; B-D%: 97%; Yield: 88%; 'H-NMR (400MHz, CDCI3) J 7.24-7.16 (m,
3H), 7.09-7.06 (m, 1H), 3.67 (s, 3H), 2.90 (d, /= 7.6 Hz, 1H), 2.59 (d, J = 8.4 Hz,

1H); BC-NMR (101MHz, CDCIl3) § 173.0, 142.4, 134.2, 129.7, 128.4, 126.5, 51.6,
35.1,34.9, 34.7, 30.3, 30.1, 29.9; HRMS (ESI) m/z calcd for C1oHoD>ClO;Na':
[M+Na]": 223.0465, found 223.0462.

methyl 3-(4-chlorophenyl)propanoate-2,3-d> (2g): 103.7 mg as colorless liquid;
a-D%: 96%; B-D%: 97%; Yield: 63%; 'H-NMR (400MHz, CDCl3) § 7.25 (d, /= 8.4
Hz, 2H), 7.13 (d, J= 8.0 Hz, 2H), 3.67 (s, 3H), 2.90 (d, /= 7.6 Hz, 1H), 2.59 (d, J =
8.0 Hz, 1H); *C-NMR (101MHz, CDCl3) ¢ 173.0, 138.9, 132.1, 129.7, 128.6, 51.7,
35.3,35.1, 34.9, 30.1, 29.9, 29.7; HRMS (ESI) m/z calcd for Ci0H10D2C102": [M+H]*:
201.0646, found 201.0655.

methyl 3-(3-cyanophenyl)propanoate-2,3-d> (2h): 109.3 mg as colorless sticky
liquid; a-D%: 97%; B-D%: 98%; Yield: 79%; 'H-NMR (400 MHz, CDCl;) ¢
7.52-7.50 (m, 2H), 7.47-7.44 (m, 1H), 7.42-7.38 (m, 1H), 3.68 (s, 3H), 2.97 (d, J =
7.6 Hz, 1H), 2.62 (d, J = 8.4 Hz, 1H). *C-NMR (101 MHz, CDCl3) 6 172.6, 141.8,
132.9, 131.9, 130.1, 129.3, 118.8, 112.5, 51.7, 34.8, 34.6, 34.4, 30.1, 29.9, 29.7;
HRMS (ESI) m/z calcd for C11H10ND202" [M+H]*: 192.0988, found 192.0990.

methyl 3-(naphthalen-2-yl)propanoate-2,3-d> (2i): 111.3 mg as white powder;
a-D%: 98%; B-D%: 96%; Yield: 90%; '"H-NMR (400 MHz, CDCl3) ¢ 7.83-7.78 (m,
3H), 7.65 (s, 1H), 7.49-7.42 (m, 2H), 7.35 (d, J = 10.0 Hz, 1H), 3.69 (s, 3H), 3.11 (d,
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J=17.6 Hz, 1H), 2.72 (d, J= 6.8 Hz, 1H). 3*C-NMR (101 MHz, CDCls) 6 173.3, 137.9,
133.6, 132.1, 128.1, 127.6, 127.5, 126.9, 126.4, 126.0, 125.4, 51.6, 35.4, 35.2, 35.0,
30.9, 30.7, 30.5; HRMS (ESI) m/z caled for CioHioD203Na* [M+Na]*: 205.0804,
found 205.0813.

methyl 3-(6-methoxynaphthalen-2-yl)propanoate-2,3-d: (2j): 165.2 mg as white
solid; a-D%: 99%; B-D%: 97%; Yield: 88%; 'H-NMR (400 MHz, CDCl3) J 7.68 (m,
2H), 7.57(s, 1H), 7.31-7.29 (m, 1H), 7.15-7.11 (m, 2H), 3.91 (s, 3H), 3.68 (s, 3H),
3.06 (d, J=8.0 Hz, 1H), 2.68 (d, J=9.2 Hz, 1H); 3*C-NMR (101 MHz, CDCl3) 6
173.4, 157.3, 135.6, 133.2, 129.0, 129.0, 127.4, 127.0, 126.3, 118.8, 105.6, 55.3, 51.6,
35.6,35.4,35.2,30.7, 30.5, 30.3; HRMS (ESI) m/z calcd for CisH14D20O3Na*
[M+Na]": 269.1117, found 269.1124.

methyl 2-phenylpropanoate-2,3-d; (2k): 161.0 mg as colorless liquid; a-D%: >95%;
B-D%: 98%; Yield: 88%; 'H-NMR (400 MHz, CDCI3) ¢ 7.35-7.24 (m, 5H), 3.66 (s,
3H), 1.48 (s, 2H); 3C-NMR (101 MHz, CDCl3) ¢ 175.0, 140.5, 128.6, 127.4, 127.1,
52.0, 45.2, 45.0, 18.4, 18.2, 18.0; HRMS (ESI) m/z caled for CioHi0D202Na*
[M+Na]*: 189.0855, found 189.0854.

methyl 2-(1,2,3,4-tetrahydronaphthalen-1-yl-1-d)acetate-2-d (21): 79.7 mg as
colorless liquid. a-D%: 98%; B-D%: 96%; Yield: 68%; 'H-NMR (400 MHz, CDCls) ¢
7.17-7.06 (m, 4H), 3.72 (s, 3H), 2.84-2.75 (m, 2H), 2.70 (s, 0.66H), 2.53 (s, 0.36H),
1.94-1.88 (m, 1H), 1.86-1.74 (m, 2H),1.72-1.67 (m, 1H); *C-NMR (101 MHz, CDCl3)
0 173.3, 139.1, 137.1, 129.3, 128.2, 126.0, 125.8, 51.6, 41.6, 41.4, 41.2, 34.2, 34.0,
33.8, 29.5, 27.9, 27.9, 19.4; HRMS (ESI) m/z caled for Ci3H14D20;Na" [M+Na]":
229.1168, found 229.1180.

methyl 3-phenylbutanoate-2,3-d> (2m #): 87.3 mg as colorless liquid; a-D%: 99%;
B-D%: 97%; Yield: 87%; 'H-NMR (400 MHz, CDCl3) 6 7.33-7.29 (m, 2H), 7.24-7.19
(m, 3H), 3.63 (s, 1.75H), 3.62 (s, 1.25H), 2.61 (s, 0.6H), 2.54 (s, 0.4H), 1.29 (s, 3H);
BC-NMR (101 MHz, CDCl3) 6 172.9, 145.6, 128.5, 126.7, 126.4, 51.5, 42.5, 42.3,
42.1,36.1, 35.9, 35.7, 21.6, 21.6; HRMS (ESI) m/z calcd for C11H12D203Na*
[M+Na]": 203.1012, found 203.1016.

methyl 2-methyl-3-phenylpropanoate-2,3-d> (2n): 130.8 mg as colorless liquid;
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a-D%: 69%; B-D%: 98%; Yield: 92%; '"H NMR (400 MHz, CDCl3) 6 7.31-7.26 (m,
3H), 7.23-7.15 (m, 3H), 3.64(s, 1.4H), 3.64(s, 1.6H), 3.01(s, 0.5H), 2.65(s, 0.52H),
2.13 (d,J=1.6 Hz, 0.31H), 1.15(s, 3H); *C NMR (101 MHz, CDCl3) 6 176.6, 139.3,
128.9, 128.3, 126.3, 52.0, 51.5,41.3, 41.1, 40.9, 40.7, 39.5, 39.4, 39.3, 39.2, 39.1,
39.0, 16.6, 14.0; HRMS (ESI) m/z caled for C11H12D202Na* [M+Na]*: 203.1012,
found 203.1010.

methyl 2,3-dimethyl-3-phenylpropanoate-2,3-d: & ethyl 2,3-dimethyl-3-phenyl
propanoate-2,3-d> (20 & 20’ ?"): 74.3 mg as light yellow liquid; 20 : 20’ = 6:11 (n/n);
a-D%: 79%; B-D%: 98%; Yield (20): 31%; Yield (20”): 58%; '"H NMR (400 MHz,
CDCl) 0 7.30 (td, J=7.6, 2.0 Hz, 2H), 7.21-7.15 (m, 3H), 4.21-4.15 (m, 1.1H), 3.72
(s, 0.64H), 3.71 (s, 0.26H), 3.47 (s, 0.21H), 1.28 (td, /= 7.2, 2.4 Hz, 2.2H), 1.24 (s,
3H), 0.92 (s, 3H); 3C NMR (101 MHz, CDCl3) 6 176.9, 176.4, 144.4, 144.3, 128.5,
128.4, 128.2, 127.5, 127.3, 126.5, 126.4, 126.3, 60.2, 51.5, 51.3, 46.8, 42.9, 20.5, 17.3,
16.1, 16.1, 14.3, 13.9.. HRMS (ESI) m/z calcd for Ci2H14D>,02Na* [M+Na]*:
217.1168, found 217.1171. HRMS (ESI) m/z calcd for Ci3H16D20,Na* [M+Na]":
231.1325, found 231.1329.

methyl 3-(2-hydroxyphenyl)propanoate-2,3-d: (2p): 78.8 mg as light yellow liquid.
a-D%: 99%; B-D%: 94%; Yield: 37%; '"H-NMR (400 MHz, CDCl3) ¢ 7.14-7.07 (m,
2H), 6.89-6.85 (m, 2H), 3.69 (s, 3H), 2.89 (d, J = 6.4 Hz, 1H), 2.70 (d, J = 8.4 Hz,
1H). 3C-NMR (101 MHz, CDCls) 6 176.0, 154.3, 130.5, 128.0, 127.2, 120.9, 117.2,
52.2, 34.8, 34.6, 34.4, 24.4, 24.2, 24.0; HRMS (ESI) m/z calcd for CioH10D203Na*
[M+Na]*: 205.0804, found 205.0813.

methyl 3-cyclohexylpropanoate-2,3-d> (2q): 96.4 mg as light yellow liquid; a-D%:
99%; B-D%: 94%; Yield: 81%; 'H-NMR (400 MHz, CDCls) 6 3.66 (s, 3H), 2.29 (d, J
=7.6 Hz, 1H), 1.71-1.62 (m, 5SH), 1.50 (d, J= 8.0 Hz, 1H), 1.28-1.14 (m, 6H) ;
BC-NMR (101 MHz, CDCl3) 6 175.7, 51.4,37.1, 32.9, 32.1, 31.9, 31.7, 31.5, 31 .4,
31.3,31.1, 26.5, 26.2; HRMS (ESI) m/z calcd for CioH1sD202Na" [M+H]": 173.1505,
found 173.1517.

dimethyl succinate-2,3-d> (2r ?7): 73.2 mg as colorless liquid; D%: 99%, Yield: 57%;
Yield: 57%; 'H-NMR (400 MHz, CDCl3) ¢ 3.67 (s, 3H), 2.59 (d, J = 1.6 Hz, 1H);
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BC-NMR (101 MHz, CDCls) 6 172.7, 51.8, 28.8, 28.5, 28.3; HRMS (ESI) m/z calcd
for C¢HsD>0OsNa" [M+Na]*: 171.0597, found 171.0600.

methyl 2-(cycloheptyl-1-d)acetate-2-d & methyl
2-(cyclohept-1-en-1-yl)acetate-2-d (2s & 2s’): 124.2 mg as colorless liquid; was
cannot be separated mixture of methyl 2-(cycloheptyl-1-d)acetate-2-d (2s) and methyl
2-(cyclohept-1-en-1-yl)acetate-2-d (2s”), 2s:28> = 7:2 (n/n); Yield: 47% (2s); Yield:
13% (28); 0-D% (2s): 97%; B-D% (2s): 98%; D% (2s”): 98%; 'H-NMR (400MHz,
CDCl) 0 5.69 (t, J = 6.0 Hz, 0.24H), 3.68 (s, 0.67H), 3.66 (s, 2.33H), 2.99 (s, 0.23H),
2.22-2.16 (m, 1.25H), 2.13-2.09 (m, 0.49H), 1.74-1.52 (m, 5H), 1.58-1.43 (m, 4H),
1.26-1.18 (m, 2H); *C-NMR (101MHz, CDCl3) 6 173.8, 137.4, 130.8, 51.6, 51.3,
45.2,45.0,44.8,42.4,42.3,42.2,42.1,42.0,41.9,36.4, 36.1, 35.7, 34.5, 34.4, 34.3,
34.3,32.8,32.3,28.4,28.2,26.9,26.4, 26.2, 26.1; HRMS (ESI) m/z calcd for
Ci1oH17D202" [M+H]*: 173.1505, found 173.1512; HRMS (ESI) m/z calcd for
CioH16DO: " [M+H]": 170.1286, found 170.1286.

methyl 4-phenylbutanoate-2,3-d> & methyl 4-phenylbut-3-enoate-2,2-d> (2t &
2t):

101.8 mg as colorless liquid; was cannot be separated mixture of methyl
4-phenylbutanoate-2,3-d> (2t) and methyl 4-phenylbut-3-enoate-2-d (2t°), 2t:2t> = 4:3
(n/n); Yield: 48% (2t); Yield: 36% (2t%); a-D% (2t): 93%:; B-D% (2t): 93%; D% (2¢t’) :
95%; '"H-NMR (400MHz, CDCI3) 6 7.39-7.36 (m, 1H), 7.34-7.27 (m, 2H), 7.24-7.16
(m, 2H), 6.52-6.48 (m, 0.45H), 6.31-6.27 (m, 0.45H), 3.72 (s, 1.3H), 3.67 (s, 1.7H),
2.65(d,J=7.6 Hz, 1.2H), 2.31 (d, J = 9.2 Hz, 0.6H), 1.97-1.91 (m, 0.6H); 3*C-NMR
(101MHz, CDCl3) 6 174.0, 141.4, 136.8, 133.5, 128.5, 128.5, 128.4, 127.6, 126.3,
121.5,51.9,51.5, 35.0, 33.2, 33.0, 32.8, 26.2, 26.0, 25.8; HRMS (ESI) m/z calcd for
C1H12D20:Na* [M+Na]*: 203.1012, found 203.1015; HRMS (ESI) m/z calcd for
CuH11D202* [M+H]*: 179.1036, found 179.1037.

methyl 3-(thiophen-2-yl)propanoate-2,3-d> (2u): 116.2 mg as colorless liquid;
a-D%: 117%; B-D%: 95%; The deuterium rate of thiophen-5-position was 17%; Yield:
75%; '"H-NMR (400MHz, CDCl3) § 7.13 (d, J = 5.2 Hz, 1H), 6.92 (dd, /= 2.8, 8.4Hz,
1H), 6.82 (d, J= 3.6 Hz, 1H), 3.69 (s, 3H), 3.15 (d, J = 7.4 Hz, 1H), 2.67 (d, ] = 6.0
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Hz, 1H); *C-NMR (101 MHz, CDCl3) § 172.8, 142.9, 126.8, 126.7, 124.6, 123.5,
51.7,35.8, 35.6, 35.4, 25.0, 24.8, 24.6; HRMS (ESI) m/z calcd for CsHsD2O2SNa*
[M+Na]": 195.0419, found 195.0417.

methyl 3-(quinolin-2-yl-4-d)propanoate2,3-d; (2v): 106.0 mg as light yellow liquid;
a-D%: 104%; B-D%: 85%; The deuterium rate of quinolin-4-position was 59%:; Yield:
52%; '"H-NMR (400MHz, CDCI3) 6 8.07 (d, J = 8.4 Hz, 0.41H), 8.03 (d, /= 8.4 Hz,
1H), 7.81-7.76 (m, 1H), 7.70-7.66 (m, 1H), 7.51-7.47 (m, 1H), 7.33 (dd, J= 8.4, 4.0
Hz, 1H), 3.69 (s, 3H), 3.29 (d, /= 7.2 Hz, 1H), 2.92 (d, J = 8.0 Hz, 1H); *C-NMR
(101 MHz, CDCl3) 6 173.6, 160.4, 129.4, 128.8, 127.51, 127.46, 126.9, 126.8, 125.9,
121.5,121.4, 51.6, 33.2, 33.0, 32.8, 32.8, 32.6, 32.4; HRMS (ESI) m/z calcd for
Ci3H11D30:N* [M+H]": 219.1207, found 219.1214; HRMS (ESI) m/z calcd for
Ci3Hi2D20:N* [M+H]": 218.1145, found 218.1154; HRMS (ESI) m/z calcd for
Ci13H1oD302NNa* [M+Na]": 241.1027, found 241.1034; HRMS (ESI) m/z calcd for
Ci3H11D20:NNa* [M+Na]*: 240.0964, found 240.0972.

methyl 3-(1-methyl-1H-pyrrol-2-yl-3,4,5-ds3)propanoate-2,3-d> (2w): 91.2 mg as
brown liquid; a-D%: 98%; B-D%: 99%; The deuterium rate of pyrrol-3,4,5-position
was 44%; Yield: 61%; '"H-NMR (400MHz, CDCl3) J 6.56 (s, 0.56H), 6.07-6.05 (m,
0.56H), 5.88 (d, /J=2.4 Hz, 1H), 3.70 (s, 3H), 3.55 (s, 3H), 2.86 (d, /= 7.6 Hz, 1H),
2.64 (d, J= 8.4 Hz, 1H); C-NMR (101MHz, CDCI3) § 173.3, 131.3, 121.5, 121.4,
106.6, 106.5, 106.5, 106.4, 105.4, 105.3, 51.7, 33.5, 33.4, 33.0, 32.8, 32.6, 21.4, 21.2,
21.0; HRMS (ESI) m/z calcd for CoH11D202NNa" [M+Na]*: 192.0964, found
192.0961; HRMS (ESI) m/z calcd for CoH10D302NNa* [M+Na]*: 193.1027, found
193.1023; HRMS (ESI) m/z calcd for CoHoD4O2NNa* [M+Na]": 194.1090, found
194.1083; HRMS (ESI) m/z caled for CoHsDsO>NNa* [M+Na]*": 195.1152, found
195.1138.

methyl 3-(furan-2-yl-5-d)propanoate-2,3-d> (2x): 108.8 mg as light yellow liquid;
a-D%: 99%:; B-D%: 96%; The deuterium rate of furan-5-position was 12%; Yield:
64%; '"H-NMR (400MHz, CDCI3) 6 7.30 (d, J = 1.2 Hz, 0.88H), 6.27 (dd, /= 3.2, 2.0
Hz, 1H), 6.02 (d, J = 3.2 Hz, 1H), 3.69 (s, 3H), 2.95 (d,J= 7.6 Hz, 1H), 2.63 (d, J =
8.0 Hz, 1H); 3 C-NMR (101MHz, CDCl3) 6 173.0, 154.1, 141.2, 110.2, 105.3, 51.7,
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32.3,32.1,31.9, 23.2, 23.1, 22.9; HRMS (ESI) m/z calcd for CsHsD20,Na* [M+Na]*:
179.0648, found 179.0644; HRMS (ESI) m/z calcd for CsH7D30,Na ™ [M+Na]*:
180.0710, found 180.0682.

methyl 2-(4-isobutylphenyl)propanoate-2,3-d: (2y): 195.5 mg as colorless liquid;
a-D%: 98%; B-D%:97%; Yield: 84%; 'H-NMR (400MHz, CDCls) 6 7.20 (d, J = 8.0
Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 3.66 (s, 3H), 2.45 (d, J=7.2 Hz, 2H), 1.85 (qt, /=
13.6, 6.8 Hz, 1H), 1.47 (s, 2H), 0.91 (s, 3H), 0.90 (s, 3H); 3C-NMR (101 MHz,
CDCl3) 0 175.2, 140.6, 137.7, 129.3, 127.1, 51.9, 45.0, 44.8, 44.6, 30.2, 22.4, 18 4,
18.2, 18.0. HRMS (ESI) m/z calcd for C14H1sD202Na" [M+Na]*: 245.1481, found
245.1485.

2-(4-isobutylphenyl)propanoic-2,3-d; acid (2z ?®): 145.8 mg as white solid; a-D%:
98%; B-D%:97%:; Yield: 93%; 'H-NMR (400MHz, CDCls) 6 7.23 (d, J = 8.0 Hz, 2H),
7.11 (d, J = 8.0 Hz, 2H), 2.45 (d, J = 7.2 Hz, 2H), 1.84 (qt, J = 13.6, 6.8 Hz, 1H), 1.48
(s, 2H), 0.91 (s, 3H), 0.89 (s, 3H); 3C-NMR (101 MHz, CDCls) 6 180.8, 140.8, 136.9,
129.4,127.2,45.0,44.7,44.5, 44.3, 30.1, 22.4, 17.9, 17.7, 17.5. HRMS (ESI) m/z
caled for Ci3H16D202Na* [M+Na]*: 231.1325, found 231.1322.
3-phenyl-1-(piperidin-1-yl)propan-1-one-2,3-d> (2aa ?°): 127.9 mg as colorless and
sticky liquid; a-D%: 98%; B-D%: 97%; Yield: 81%; 'H-NMR (400MHz, CDCl3) ¢
7.32-7.27 (m, 2H), 7.23-7.18 (m, 3H), 3.56 (t, J = 5.6Hz, 2H), 3.33 (t, J = 5.6Hz, 2H),
2.94 (d,J=8.0 Hz, 1H), 2.59 (d, J= 7.2 Hz, 1H), 1.6 (q, /= 6.0 Hz, 2H), 1.55-1.44
(m, 4H); *C-NMR (101 MHz, CDCl3) § 170.4, 141.4, 128.42, 128.39, 126.1, 46.6,
42.7,34.9,34.7,34.5,31.4,31.2,31.0, 26.3, 25.5, 24.5; HRMS (ESI) m/z calcd for
Ci14sH17D,ONNa" [M+Na]*: 242.1484, found 242.1495; HRMS (ESI) m/z calcd for
Ci4sH1sD,ON* [M+H]": 220.1665, found 220.1673.
1-morpholino-3-phenylpropan-1-one-2,3-d2 (2ab ?°): 136.5 mg as colorless and
sticky liquid; a-D%: 96%; B-D%: 98%; Yield: 85%; 'H-NMR (400MHz, CDCl3) ¢
7.33-7.27 (m, 2H), 7.24-7.17 (m, 3H), 3.62 (s, 4H), 3.50 (t, J = 4.8 Hz, 2H), 3.35 (t, J
— 4.8 Hz, 2H), 2.96 (d, J = 6.6 Hz, 1H), 2.59 (d, J = 7.2 Hz, 1H); BC-NMR (101 MHz,
CDCl) 6 170.9, 141.0, 128.5, 128.4, 126.3, 66.8, 66.4, 45.9, 41.9, 34.6, 34.4, 34.2,
31.2,31.1, 30.9; HRMS (ESI) m/z caled for Ci3H15D202NNa* [M+Na]*: 244.1277,
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found 244.1276.

N-methyl-N,3-diphenylpropanamide-2,3-d; (2ac): 187.2 mg as colorless and sticky
liquid; a-D%: 96%; B-D%: 98%; Yield: 83%; '"H-NMR (400MHz, CDCl;) J 7.38-7.34
(m, 2H), 7.30 (d, J= 7.2 Hz, 1H), 7.24-7.21 (m, 2H), 7.16 (d, J= 7.2 Hz, 1H),
7.07-7.01 (m, 4H), 3.25 (s, 3H), 2.89 (d, /= 7.6 Hz, 1H), 2.35 (d, J = 8.0 Hz, 1H);
BC-NMR (101 MHz, CDCl3) 6 172.2, 144.0, 141.2, 129.7, 128.4, 128.3, 127.7, 127.3,
126.0, 37.3, 35.8, 35.6, 35.4, 31.5, 31.3, 31.1; HRMS (ESI) m/z calcd for
CisHisD2ONNa" [M+Na]*: 264.1328, found 264.1335; HRMS (ESI) m/z calcd for
CisH1sD2ON* [M+H]": 242.1508, found 242.1510.
N,N-diphenylpropanamide-2,3-d> (2ad): 102.2 mg as white solid; a-D%: 97%;
B-D%: 98%; Yield: 76%; 'H-NMR (400MHz, CDCI3) 6 7.38-7.35 (m, 4H), 7.26-7.23
(m, 6H), 2.25 (t, J= 8.4 Hz,1H) , 1.11 (d, J = 5.2 Hz, 2H); '3C-NMR (101 MHz,
CDCls) 0 174.0, 142.9, 129.3-126.0 (m), 28.6, 28.4, 28.2, 9.5, 9.3, 9.1; HRMS (ESI)
m/z calcd for CisH14D>ON* [M+H]": 228.1352, found 228.1356; HRMS (ESI) m/z
caled for C1sH13D,ONNa* [M+Na]*: 250.1171, found 250.1176.
N-methyl-N-phenylbutanamide-2,3-d> (2ae): 167.8 mg as colorless and sticky
liquid; a-D%: 96%; B-D%: 98%; Yield: 86%; 'H-NMR (400MHz, CDCI3) § 7.42-7.38
(m, 2H), 7.34-7.30 (m, 1H), 7.16 (d, J= 7.6 Hz, 2H), 3.25 (s, 3H), 2.01 (d, /= 6.8 Hz,
1H), 1.59-1.54 (m, 1H), 0.80 (d, J= 7.6 Hz, 3H); '*C-NMR (101 MHz, CDCl;) ¢
173.1, 144.3,129.7, 127.6, 127.3, 37.2, 35.7, 35.5, 35.3, 18.7, 18.5, 18.3, 13.7;
HRMS (ESI) m/z calcd for C11H13D2ONNa* [M+Na]*: 202.1171, found 202.1168;
HRMS (ESI) m/z calcd for C11H14D,ON* [M+H]": 180.1352, found 180.1349.
N,2-dimethyl-N-phenylpropanamide-2,3-d: (2af): 241.6 mg as white solid; a-D%:
97%; B-D%: 95%; Yield: 84%;'H-NMR (400MHz, CDCl3) 6 7.43-7.39 (m, 2H),
7.36-7.32 (m, 1H), 7.20-7.17 (m, 2H), 3.25 (s, 3H), 1.01 (s, 3H), 1.00 (s, 2H);
BC-NMR (101 MHz, CDC13) 6 177.4, 144.3,129.7, 127.7, 127.3, 37.4, 30.7, 30.5,
30.3,19.5,19.4,19.2, 19.1; HRMS (ESI) m/z calcd for C11Hi3D,ONNa* [M+Na]":
202.1171, found 202.1170; HRMS (ESI) m/z calcd for C11H14D>ON* [M+H]*:
180.1352, found 180.1356.

N,2-dimethyl-N-(p-tolyl)propanamide-2,3-d; (2ag): 263.3 mg as light yellow and
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sticky liquid; a-D%: 98%; B-D%: 96%; Yield: 87%; 'H-NMR (400MHz, CDCI;) §
7.20 (d, J= 8.0 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 3.21 (s, 3H), 2.37 (s, 3H), 1.01 (s,
3H), 0.99 (s, 2H); 1*C-NMR (101 MHz, CDCl3) 6 177.6, 141.7, 137.6, 130.3, 127.0,
37.4,304,21.0,19.5,19.4, 19.2, 19.0; HRMS (ESI) m/z calcd for C12HisD2ON*
[M+H]": 194.1508, found 194.1505; HRMS (ESI) m/z calcd for Ci12HisD2ONNa*
[M+Na]*: 216.1328, found 216.1323.

1-benzylpyrrolidine-2,5-dione-3,4-d> (2ah): 73.2 mg as light yellow solid; D%:
144%, Yield: 57%; '"H-NMR (400 MHz, CDC]l3) ¢ 7.40-7.36 (m, 2H), 7.33-7.25 (m,
3H), 4.66 (s,2H), 2.68 (s, 1.12H); *C-NMR (101 MHz, CDCl3) § 177.4, 51.8, 28.8,
28.5,28.3; HRMS (ESI) m/z calcd for C11HoD2O>NNa* [M+Na]*: 214.0808, found
214.0809; HRMS (ESI) m/z caled for C11HsD3O2NNa" [M+Na]": 215.0870, found
215.0858; HRMS (ESI) m/z caled for C11H7D4O>NNa* [M+Na]*: 216.0933, found
216.0923.

3-phenylpropanenitrile-2,3-d> (2ai *°): 134.1 mg as colorless liquid; a-D%: 98%;
B-D%: 94%, Yield: 85%; 'H-NMR (400 MHz, CDCls) 6 7.37-7.33 (m, 2H), 7.30-7.22
(m, 3H), 2.94 (d, J=5.2 Hz, 1H), 2.62 (d, J = 5.6 Hz, 1H); 3C-NMR (101 MHz,
CDCl3) 6 138.0, 128.8, 128.2, 127.2, 119.1, 31.3, 31.1, 30.9, 19.2, 19.0, 18.8; HRMS
(ESI) m/z calcd for CoHsDoN* [M+H]*: 134.0933, found 134.0932

methyl 3-phenylpropanoate-2,2,3,3-ds (2aj °): 124.1 mg as colorless liquid; a-D%:
97%; B-D%:99%; Yield: 92%; 'H-NMR (400MHz, CDCls) § 7.32-7.28 (m, 2H),
7.23-7.19 (m, 3H), 3.67 (s, 3H); *C-NMR (101 MHz, CDCI3) J 173.4, 140.4, 128.5,
128.2, 126.3, 51.4, 35.2, 35.0 34.7, 30.3, 30.1, 29.9; HRMS (ESI) m/z calcd for
CioHsD4O:Na" [M+Na]*: 191.0981, found 191.0988.

methyl S-phenylpent-3-enoate-2,5-d> (4a): 101.3 mg as colorless liquid, was cannot
be separated mixture of E-esters and Z-esters; a-D%: 193%; 6-D%: 99%:; Yield: 82%;
'"H-NMR (400MHz, CDCl3) 6 7.32-7.28 (m 2H), 7.23-7.18 (m, 3H), 5.75 (dd, /= 6.4
Hz, 0.33H), 5.73 (d, J = 6.4 Hz, 0.66H), 5.65 (s, 0.6H), 5.61 (s, 0.3H), 3.69 (s, 3H),
3.37 (d, J=7.6 Hz, 1H); 3C-NMR (101 MHz, CDCls) 6 172.3, 140.0, 133.2, 128.5,
128.4,127.1, 126.1, 126.0, 122.9, 53.4, 51.7, 38.7, 38.5, 38.3, 37.3, 37.1, 36.9;

HRMS (ESI) m/z caled for C12H11D302Na™ [M+Na]*: 216.1074, found 216.1079.
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methyl 3,5-diphenylpent-3-enoate-2,5-d> & methyl
3,5-diphenylpent-4-enoate-2,3-d> (4b, 4b’): 108.1 mg as light yellow liquid, was
cannot be separated mixture of 1,4-reduction product, 1,2-reduction product; The ratio
of 1,4-reduction product (4b): 1,2-reduction product (4b’) was 7:1 (n/n); Yield (4b):
63%; Yield (4b’): 9%; a-D% (4b): 105%; 6-D% (4b): 99%; a-D% (4b’): 160%;
B-D% (4b”): >95%; 'H-NMR (400MHz, CDCl3) 6 7.42-7.40 (m, 0.24H), 7.37-7.33 (m,
2H), 7.31-7.24 (m, 5H), 7.21-7.14 (m, 2.72H), 6.42-6.36 (m, 0.07H), 6.13 (d, J= 7.6
Hz, 0.12H), 5.80 (d, J = 7.6 Hz, 0.84H), 3.66 (s, 0.4H), 3.61 (s, 2.8H), 3.39 (s, 0.8H),
3.34(d, J=7.6 Hz, 0.83H); *C-NMR (101 MHz, CDCl3) 6 171.9, 140.6, 139.5, 134.6,
130.8, 130.2, 128.7, 128.5, 128.5, 128.4, 128.4, 128.3, 128.3, 127.5, 127.3, 127.2,
126.3, 126.2, 126.0, 126.0, 52.0, 51.7,44.3, 44.1, 43.9, 35.1, 34.9, 34.7; HRMS (ESI)
m/z calcd for C1sHj6D202Na" [M+Na]*: 291.1325, found 291.1335.

methyl 3-(phenanthren-9(10H)-ylidene-10-d)propanoate-2-d & methyl
3-(phenanthren-9-yl)propanoate-2,3-d: (4¢c &4c¢’): 242.8 mg as colorless sticky
liquid, was cannot be separated mixture of 1,4-reduction product and 1,2-reduction
product; The ratio of 1,4-reduction product (4¢): 1,2-reduction product (4¢’) was 1:2
(n/n); Yield (4¢): 31%; Yield (4¢’): 63%; a-D% (4¢): 195%; 6-D% (4¢): 113%; a-D%
(4¢’): 111%; B-D% (4¢”): 99%; 'H-NMR (400MHz, CDC]l3) 6 8.78-8.72 (m, 0.67H),
8.66 (d, J= 7.2 Hz, 0.67H), 8.13-8.05 (m, 0.67H), 7.88-7.76 (m, 1.5H), 7.70 -7.64 (m,
1.5H), 7.64-7.55 (m, 2H), 7.40-7.23 (m, 2H), 6.01 (s, 0.33H), 3.72 (s, 3H), 3.67(s,
0.29H), 3.46 (d, J = 8.0 Hz, 1H), 2.82 (d, /= 9.6 Hz, 1H); *C-NMR (101 MHz,
CDCl) 0 173.5, 1721, 136.9, 136.3, 135.0, 134.5, 133.5, 133.4, 131.7, 130.8, 130.7,
129.8, 128.4, 128.2, 128.0, 127.9, 127.6, 127.1, 126.8, 126.7, 126.3, 126.3, 125.2,
124.0, 123.7,123.4, 122.4, 117.2,51.9, 51.7, 34.4, 34.2, 34.0, 32.1, 31.9, 31.7, 28.3,
28.1,27.9; HRMS (ESI) m/z calcd for CisH14D202Na™ [M+Na]"™: 289.1168, found
289.1160; HRMS (ESI) m/z calcd for CisHi3D302Na" [M+Na]*: 290.1231, found
290.1260.

methyl trideca-3,6-dienoate-2,5-d>, methyl trideca-4,6-dienoate-2,3-d> & methyl
trideca-3,5-dienoate-2,7-d> (4d, 4d’&4d”’): 93.8 mg as light yellow liquid, was
cannot be separated mixture of 1,6-, 1,4- and 1,2-reduction product; The ratio of 4d,
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4d’ and 4d” was 10:1:4 (n/n/n); Yield (4d): 55%; Yield (4d’): 5%; Yield (4d’): 22%;
a-D% (4d): 195%; 6-D% (4d): 91%; a-D% (4d’): 97%; B-D% (4d’): 98%; a-D%
(4d”): 195%; -D% (4d”): 97%; 'H-NMR (400MHz, CDCl3) 6 6.10-5.94 (m, 1H),
5.67-5.58 (m, 1H), 5.55-5.50 (m, 1H), 5.47-5.35 (m, 1H), 3.69 (s, 0.2H), 3.68 (s, 2H),
3.67 (s, 0.8H), 2.72-2.68 (m, 0.4H), 2.38-2.35 (m, 0.5H), 2.05-1.96 (m, 1.75H),
1.36-1.25 (m, 9H) ,0.87 (t, J = 7.6 Hz, 3H); 3C-NMR (101 MHz, CDCl3) ¢
173.5,172.5, 135.0, 134.2, 133.7, 133.3, 131.9 131.6, 129.8, 129.4, 129.3, 127 .4,
122.1, 122.0, 121.9, 51.8, 51.7, 51.5, 37.5, 37.3, 37.1, 35.3, 35.1, 34.9, 33.7, 33.5,
33.3,32.6,32.5,32.3,32.2,32.0,31.8,31.7,29.4, 29.3, 29.1, 29.1, 28.9, 28.8, 27.6,
27.4,27.2,27.1,22.6, 14.1; HRMS (ESI) m/z calcd for Ci4H22D20,Na* [M+Na]*:
249.1794, found 249.1787.
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1004

240325-8-10 80 (0.342)

251.1534
a

| -258.1554 261.6111 7

269.1124

267.1577

1: TOF MS ES+

279.8903 2g1.1623 282.9009 2850893
ki £ i

4.76e3

288.2473
m/.

252 2%4 i

2é6 2éa I 2"1‘0

288

methyl 2-phenylpropanoate-2,3-d: (2k)

7.35
7.33
7.31
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7.27
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7.24

ﬁ
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—1.48

-

=

1900000(

1800000(

- 1700000(

- 1600000(

L 1500000¢
| 1400000¢
L 1300000¢
L 1200000¢
L 1100000¢
| 1000000¢
1 9000000
L 8000000
L 7000000
| 6000000
| 5000000
| 4000000
| 3000000
| 2000000
| 1000000
Lo

-100000C

55
1 (ppm)

S32

~42.021

-
(8]



—175.01

—140.48

128.63
127.44
127.12

/
\

+380000(¢

77.32
77.00
76.68
51.98
45.15
44.96
44.76
18.38
18.18
17.99

+360000(¢

{

+340000(¢
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+300000(
+280000(
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+220000(¢
+200000(¢
+180000(¢
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+100000(¢
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+400000
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240422-21-6 29 (0.305)

1004

186.5780

186.9203 187.0783
187.1000
r

188.0799
188.0126

189.0854

189.0458

188 ‘5198

1: TOF MS ES+
3.66e4,
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190.0479 191.0152
( 190.5607 190974 191.9653

189.;‘)742
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1 e
188

)

189

T 3 ‘Jﬁ\.u.u WS L
190 191

methyl 2-(1,2,3,4-tetrahydronaphthalen-1-yl-1-d)acetate-2-d (21)
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27
240325-8-5 13 (0.083)

1004

201.0775

209.1936

217.1061

219.1742
T

229.1180

226.1090
225.6051 | |
,

230.1211

231.1226

2451127

244.1054 246.1172

241.0860. 251.0967

256.2632
T

1: TOF MS ES+
3.88e5

m/z

T
205

T
210

T
215

220

T T
225 230

methyl 3-phenylbutanoate-2,3-d; (2m)

7.33
7.32
7.32
7.31

[
[
[
r
I

O

7.31
| 7.29
7.29

7.26 CDCI

-

| 724
[ 723

\ 7.23
L 7.22
L 7.22
L 7.21
L 7.21
L 7.20
| 7.19

L
L

7.19
719

(0]

\

(o)

-

T
235

3.63
3.62

T T
240 245 250

261
{254

— 129
3.63
3.62
2.61
2.54

Mo 9oy

35 3.0
1 (ppm)

4.0 25

-
S

-

255

[ 2200000¢
[ 2100000¢
[ 2000000¢
[ 1900000¢
| 1800000¢
[ 1700000¢
| 1600000¢
[ 1500000¢
[ 1400000¢
[ 1300000¢
[ 1200000¢
[ 1100000¢
[ 1000000¢
[ 9000000
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[ 7000000
[ 6000000
[ 5000000
[ 4000000
[ 3000000
[ 2000000
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I-100000C
-200000C
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1 (ppm)
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-320000(

77.32
77.00
76.68
51.47
42.47
42.28
42.08
36.12
35.92
35.72
21.62
21.57

+300000(¢

—172.86
— 145.62
128.48
126.66
126.38

<
<
Z
<
<

+280000(
+260000(¢
d +240000(
+220000(
+200000(¢
+180000(
+160000(¢
+140000(¢
+120000(¢
+100000(¢
+800000
+600000

+400000

| ‘ 200000
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+-200000
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1 (ppm)
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240325-8-14 10 (0.072) 1: TOF MS ES+
1004 203.1016 1.12e5|

200.0922 204.1047
219.0964

149.0927 156.0408 166.6344 173.0665 183.0646  192.1040 199.5876 i

218.0020 || 221.1033  233.1117 236.0061 2510029 2562649
PP B R S el b e e S e e s e e iz
145 150 155 160 185 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260

methyl 2-methyl-3-phenylpropanoate-2,3-d> (2n)
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7.31
7.30
7.30
7.30
7.29
7.28
7.28
7.27
7.26

| 7.26

7.26 CDCI3

- 7.23
. 7.22
| 7.22
7.21
| 7.21
L 7.20
L 7.19
L 7.19
| 7.18

| 7.17

717
7.16
7.16
7.15
715
3.83
3.64
3.64

—3.01
—2.65
213
213

O

o

[
1
5

s
<
<

J

15

1.4
1.5!

—176.55

—139.29

128.92

55
1 (ppm)

1268:33
\ 126.29

w |
(&)

45

77.32 CDCI3
77.00 CDCI3
76.68 CDCI3

52,04
5152

i

41.31
41.13

40.93
40.72

39.45
39.42
39.26
39.23
39.06
39.03
16.57
14.04

| 2.20x10'
12.10x10'2
[ 2.00x10'2
90x10'?

N

.80x10'?
.70x10'?
60x10'?
50x10'?
11.40x10'2
.30x10'?
20x10'2
10x10'?
.00x10'2
19.00x10'"
[8.00x10'"
1 7.00x10'"
1 6.00x10'"
15.00x10'"
[ 4.00x10'!
I3.00x10'"
1 2.00x10'"
L 1.00x10'"
L0.00

I-1.00x10'

L-2.00x10'

1
-1.5

L5.5x10"°

L5.0x10"°

L4.5x10°

L4.0x10"°

L3.5x10°

13.0x10"°

L2.5x10"°

L2.0x10"°

L1.5x10°

L1.0x10"°

L5.0x10°

0.0

L-5.0x10°

240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

1 (ppm)
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30

240611-3-4 40 (0.384) 1: TOF MS ES+
100+ 203.1010 1.05¢4
203.1148
Q‘EA
203.9772
203.0593
203.9898
203.9576
202.1847 2023709 203 544p 2020802 2027495 2°|2ﬂ3f|3| | || %3188 j033141 2034426 2036015 2036727 |

0 i I h . o h — m/z

203 204

methyl 2,3-dimethyl-3-phenylpropanoate-2,3-d; & ethyl 2,3-dimethyl-3-phenyl

propanoate-2,3-d; (20 & 20’):

N-OoO®
nmaN
NN

28

~

7.27
7.26
7.22
7.21
7.20

. 7.19

(719

\ 7.18
7.18
717
7.16

7
L7.16

715
4.21
4.20
4.20
4.19
4.19
4.18
- 4.17

417
4.16
4.16

L 4.15

4.15
3.72
3.71
3.47
1.30
1.30
1.29
1.28
1.27
1.26
1.26
1.24
0.92

%;

—

o

2.2
3.2

F

L5.5x10""

L5.0x10"

L45x10"

L4.0x10"

L3.5x10"

L3.0x10"

L2.5x10""

L2.0x10"

L1.5x10"

L1.0x10"

15.0x10"°

0.0

L-5.0x10"

12.011.511.010.510.0 95 9.0 85 80 75 7.0 65 6.0 55 50 45

1 (ppm)

S38

.0

5 30 25 20 1.

1

o] 2.904

05 00 -0.5 1.0

&




o I TONMOMO =N M
o < TATTN-IONT T M NOOXOMOMNOWLDD = N NI
©© STDTODBDOINN GG O NOONHNONTIONN BH=ONQ
N~ I~ TTANNNNNNNNN NNOO T - OQOWOMNANN ONOOTM
- - R A R R LR R NERNOOWODIITIITITYT N 5.0x10'°
W VN e e W 5
10
o o L 4.5x10
R o L 4.0x10'°
L 3.5x10°
L3.0x10°
L2.5x10"°
L2.0x10"
L1.5x10"°
L1.0x10'°
L 5.0x10°
! I
. . I “ 00
L-5.0x10°
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
.
HRMS of methyl 2,3-dimethyl-3-phenyl propanoate-2,3-d: (20)
30
240611-3-3 33 (0.316) 1: TOF MS ES+
100+ 217.1171 2.47eb5
e—Q‘
4 214.9181
221.1160
219.0671
223.0639
214.1090
CRCES 218.1204 2206111 2215176
213.1135 216.1086 223.0304) 227.0834
051 T T T T T T T T T T T T T T T T T £ T 1 T T miz
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227

HRMS of ethyl 2,3-dimethyl-3-phenyl propanoate-2,3-d;(20’)
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30
240611-3-3 32 (0.308) 1: TOF MS ES+
1004 231.1329 1.82e6
BE_
| 232.1369
2981235 230.1263
221.1184
228.6263
230841 224.0665 it 2331386 2351320 2370786 2300581 241.1441
0 T T . oF T T T T 5 T T T T T T T T T T T T T T
220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241
methyl 3-(2-hydroxyphenyl)propanoate-2,3-d> (2p)
OITTANNNOOONDNLW LW (o2} [oN- Rl
N= = mm e =000 0o Q0 © o @~ ©
MNNMNNMNNMNNMNNMNNMNNMNNMNNMNNOO OO (2] N ANANN
NN S | G908 | 4 ox10
OH D o 1110
_ / L1.0x10'
j ” L9.0x10"
D
L8.ox10"
L7.0x10"
L6.0x10"
L5.0x10"
L4.0x10"
L3.0x10"
| L2.0x10"!
L1.0x10"
[
U ¥ E— - Lo.o
&3 © egay
=9 S o9 1
NN ) - < F-1.0x10
B T S I S S
25 12.0 115 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

1 (ppm)
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| | NS 2 ~ | N N 1 5.0x10'°
OH D
o L4.5x10"°
o/ L 4.0x10'°
D L3.5x10"°
L3.0x10"°
L2.5x10°
L2.0x10"°
L1.5x10"°
L1.0x10°
L 5.0x10°
| | |
|
i | | oo [ oo
L-5.0x10°
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10 -20
1 (ppm)
121
240113-6-6 10 (0.059) 1: TOF MS ES+
100+ 205.0813 1.16e4
BE_
206.0857
204.0733 230.2482 233 0751
. 1711426730767 1763801 ygg 115y 1931285 200 075(} 2131115 219.0093 | | I 2350882 460357 253 434,
165 170 175 180 185 190 185 200 205 210 215 220 225 230 235 240 245 250

methyl 3-cyclohexylpropanoate-2,3-d; (2q):
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SR ICVIVIVIVIVY

2.28
1.71
1.71
1.70
1.70
1.68
1.67
1.66
1.65
1.63
1.63
1.62
1.62
1.51
- 1.49
1.28
1.26
/- 1.23
\ 1.22
L 1.20
1.20
1.19
1.17
1.17
1.17
1.15
1.14
1.14

—7.26
3.66
2.30

J
J
T

L 1200000
L 1100000

o/ L 1000000
D / / / 1 9000000
1 8000000
| 7000000
1 6000000
L 5000000
1 4000000
1 3000000
1 2000000

1000000

-0

-100000C

25 1.5 10.5 9.5 8.5 7.5 6.5 55 4.5 3.5 2.
1 (ppm)

15 05 05 45

[EROIVIVIVIVIVIY

+360000(

00 CDCI3
76.68 CDCI3

+340000(

77.32 CDCI3

—174.66

—51.44
37.09
32.91
32.07
31.88
31.69
31.49
31.42
31.30
31.10
26.51
26.19

%

1 320000(
1 300000(
D o | 280000¢
| 260000(
(e} | 240000¢
1 220000(
1 200000(
1 180000(
I 160000(
L 140000(
L 120000(
1 100000(
| 800000
| 600000

400000

200000
]
" el , . Aol Lo

+-200000

'50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10
1 (ppm)
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121
240113-6-5 16 (0.081) 1: TOF MS ES+
P 1734517 819
173.0795
171.2327
< 173.0706
172.1509
175.2465
171.1024 o
170.4386 171.7074 175.0406
171.4813 1733300 736274 174.8748
0 T T T T T T miz
17 172 173 174 175 176

dimethyl succinate-2,3-d> (2r)
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™~ L 4.0x10"°
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13.0x10'°
L2.5x10°
L2.0x10"°
L1.5x10"°
L1.0x10"°

L 5.0x10°

L-5.0x10°
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1 (ppm)

s44



16
240422-21-9 36 (0.365) 1: TOF MS ES+
{0 171.0600 3.19e4|
52_
172.0657
173.0775
163.0348 170.0554
8 168.0513 176.9940
In0ier 165.0697 1g5.0420 1741353 1749999 [177.0266 179.9173 181.5400 1830614 184.0546
0- miz
160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184
methyl 2-(cycloheptyl-1-d)acetate-2-d & methyl
’
2-(cyclohept-1-en-1-yl)acetate-2-d (2s & 2s°):
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o
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|
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o d® & desod
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20
1 (ppm)
HRMS of methyl 2-(cycloheptyl-1-d)acetate-2-d (2s)
27
240325-8-2 15 (0.090) 1: TOF MS ES+
1005 1731512 124
172.1351
E'E_
174.9484
163.0389
174.1232
171.1463 186.1136
159.0779  1p1.5769 169.0459 170.9966 1700081 100033 1842084
160.1199 e 176.0305
0 T T T T T T T T T T T T T T T T T T— m/z
158 160 162 164 166 168 170 172 174 176 178 180 182 184 186

HRMS of methyl 2-(cyclohept-1-en-1-yl)acetate-2-d (2s’)
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127
240325-8-2 16 (0.094) 1: TOF MS ES+
170.1286 1704197 171.1284 18
1004 -
172.0856
168.6673
BE‘
0 T T T T m/z
169 170 171 172

methyl 4-phenylbutanoate-2,3-d> & methyl 4-phenylbut-3-enoate-2,2-d> (2t &

2t):

7.26 CDCI3

7.39
7.38

7.37

7.36

7.33

7.33

7.31

7.31

7.30

o 7.29
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o 7.27

7.27

/O 727
(e} | 7.25

L 7.25

-7.23

- 7.21

. 7.19

X719

4%

6.48

6.31

6.27

\
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O
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SN

DCM

372
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- -

s
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L7.0x10"
L6.5x10""
L6.0x10""
L5.5%10""
L5.0x10"
L45x10"
L4.0x10"
L3.5x10"
L3.0x10"
L2.5x10"
L2.0x10"
L1.5x10"
L1.0x10"
1 5.0x10°
Lo.o

L-5.0x10"

1 (ppm)
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T T T T T T T T
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T T T T T T T 1 T
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206

methyl 3-(quinolin-2-yl-4-d)propanoate2,3
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240325-8-11 44 (0.194) 1: TOF MS ES+
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| 241.1034
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221.1302 242.1066
([192,1229 196.27502000790 2045895 210.0562 216.0950 14 227.9081 2289410 239.0896 ; ZaT010) 257.1512
T 1 A T T T T T T T T T T T
195 200 205 210 215 220 225 230 235 240 245 250 255

methyl 3-(1-methyl-1H-pyrrol-2-yl-3,4,5-ds)propanoate-2,3-d> (2w):
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methyl 2-(4-isobutylphenyl)propanoate-2,3-d; (2y):
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EQ_
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1 2441411
242.1390
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2-(4-isobutylphenyl)propanoic-2,3-d; acid (2z)
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240422-21-8 21 (0.237) 1: TOF MS ES+
100+ 231.1322 4.65e5
=
232.0613
232.1361
] 230.1244
229.1254
229.1418 231.0811 233.0674
. 229.0412 ‘( 229.6240 2906104 N 2316046 2320102 | | 232176503 5475 e SRS 2339923,
T T T T T —T
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3-phenyl-1-(piperidin-1-yl)propan-1-one-2,3-d; (2aa):
o
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) J
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L1.5x10""
L 1.0x10"
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. 0.0
'S T & o R
9 - @00 = i
- ™ N~ - - o< |-5.0x10
:

2512.011.511.010.510.0 9.5 9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0

1 (ppm)
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— 170.40

12839

—141.40
128.42
\ 126.05

3

77.32 CDCI
77.00 CDCI
76.68 CDCI

3
3

/
\

15.0x10"°

L4.5x10"°

L4.0x10"

L 3.5x10°

13.0x10°

L2.5%10"°

L2.0x10"

L1.5x10"°

L1.0x10°

L 5.0x10°

L-5.0x10°

50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50

1 (ppm)

40 30

20 10 0 -10 20

27
240325-8-3 51 (0.239)

1004

65.977184.9513
Qe

101.0032

141.9596

185.1142

242.1495

220.1673

243.1524

219.1591 2581222
|

3014303 318.2505341.3

041,
T

0.3253

1: TOF MS ES+
1.02e5

4173153 437.1989

60 80

T
100

1é0

14'10

T
160

180 ‘

2(’)0 ‘ 220 ' 2-&0 I Zéﬂ

o ang s
280

Tt
300

| )
320

T
340

' 360

[AARLAARA MRS Rs tnant it aaaka A L1 (74
380 400 420 440

1-morpholino-3-phenylpropan-1-one-2,3-d: (2ab):
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7.26 CDCI3

7.31
7.31
7.30
7.29

722

7.19
719
7.18
3.62
3.52
3.50
3.49
3.36
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3.34
297
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I
I

i
|
|
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»
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L3.0x10"
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0.0

0y
57
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2.0
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2
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=741
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N
o
'
N
'
N
'
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!
EN

1 (ppm)
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77.32 CDCI3
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< 66.43

T 0 W

N O @
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=

m L 4.0x10'°
(o

L 3.5x10°
L3.0x10°
L2.5x10°
L2.0x10°

L1.5x10°

L1.0x10°
' H L 5.0x10°
bt i " . " " " | Loo

L-5.0x10°
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1 (ppm)
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1 (ppm)
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240422-21-2 14 (0.157) 1: TOF MS ES+
100+ 244.1276 7.49e5
Q-QA
2451302
237.0805 2431275 246.2426
229.1437 2302473 533 g491 | 239.0570 241.1400 247.9288 251.1612,253.1399.255.0525_255.9456 259.1318
0 ¥ T — T T T T e | T T T o R i e T T T T T T T 7 r— T T m/z
228 230 232 234 236 238 240 242 244 246 248 250 252 254 256 258
. .
N-methyl-N,3-diphenylpropanamide-2,3-d- (2ac):
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. X 10 ‘ " ] I oo
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1 (ppm)
30
240611-3-2 106 (0.975) 1: TOF MS ES+
1004 264.1335 9.32e6
242.1510
BE_
265.1364
214.9178 241.1444 266.1402 520, 1056
3 71.9533 B4.95r‘8__§ 108.0798 140.?515 180 I‘IMB ) \ ( ) 301.1436 360.3235 394.0883 437.1941 456.0622 i
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

N,N-diphenylpropanamide-2,3-d; (2ad):
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240611-3-7 37 (0.359) 1: TOF MS ES+
100+ 250.1176 4.77e6
e{;
228.1356
251.1210
220.1392
2149179 2271293 S
2024195 207.0390 230.1425 :
o ! ‘ : I‘/2151325\ ﬁ ‘ ‘ o 2970840
205 210 215 225 230 235 250 255 295

N-methyl-N-phenylbutanamide-2,3-d> (2ae):
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O

7.26 CDCI3
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l
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41.01=

L1.1x10'?

L1.0x10'

L9.ox10"
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30
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N,2-dimethyl-N-phenylpropanamide-2,3-d; (2af):
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30
240611-3-6 50 (0.470) 1: TOF MS ES+
100+ 180.1356 6.21e6
o 202.1170
179.1288 | 181.1383
201.1106 | 203.1200
176.1069 199.1073
i 140.5495 45 1137 158.9751 162.1267 172.9534 | }52,1411 194.1516. M 212.0851 214.‘9177 223.0635 227.0925 e
T T T T T T T T T T T T T T T T T T
145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230

N,2-dimethyl-N-(p-tolyl)propanamide-2,3-d: (2ag):

O —ONw - ~ o 0
NN +~OO o~ © S0
NNNNN~ ™ N ~ O
—) [ I N L1.0x102
88 L 9.0x10'"
- O
Vi
o / -8.0x10'"
- I
L7.0x10"
D
D L6.0x10"
L5.0x10"
S o 11
PEEDY L4.0x10
1.05 0.95
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240611-3-5 24 (0.239) 1: TOF MS ES+

f0- 194.1505 4.63e6

216.1323
g‘
195.1535 212.1176
193.1441 2171354
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1-benzylpyrrolidine-2,5-dione-3,4-d> (2ah):
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7.29
| 7.28
| 7.28
| 7.27
L 7.27

7.25
7.25

| 7.26 CDCI3
2.68
2.68

-

L
L
<

L6.5x10"
L6.0x10"
L5.5x10""
L5.0x10"
L4.5x10"
L4.0x10"
L3.5x10"
L3.0x10"
L2.5x10"
L2.0x10"
L1.5x10"
L1.0x10"

L5.0x10"°

)

213 —

|
L l T
&

0.0

L-5.0x10"

2512.011.511.010.510.0 95 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 15 10 05 00 05 1.0 -

— 176.56

135.45
128.59
128.31

/
L
\

127.65

1 (ppm)

77.00 CDCI3

6.68 CDCI3
76.37 CDCI3
27.62

27.51
27.42
27.30

—42.05
27.711

§

15

L3.6x10"°
L 3.4x10°
L3.2x10"°
L3.0x10"°
| 2.8x10°
L2.6x10"°
L2.4x10"°
L2.2x10"°
L2.0x10°
L1.8x10"°
L1.6x10"
L 1.4x10'°
L1.2x10°
L1.0x10"
1 8.0x10°
L6.0x10°
L4.0x10°
L2.0x10°

0.0

L-2.0x10°

270 ' 250 | 230

190 90 ' 70 = 50 30 ' 10
1 (ppm)

S69



127
240325-8-1 19 (0.105) 1: TOF MS ES+
o0 215.0858 2.26e3
BQ_
214.0809
216.0923
212.0799
225.1982 2291347
196.9994 2009981 2043032 2069221 2110768 L 219336% 220.9316224-024¥ | | ‘ 230.9030
o-r—r——— S B T s S S L s S e s e e S 174
196 198 200 202 204 206 208 210 212 214 216 218 220 222 224 226 228 230 232
oy e .
3-phenylpropanenitrile-2,3-d; (2ai):
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1 (ppm)
240113-6-2 18 (0.088) 1: TOF MS ES+
100+ 134.0032 40.6
135.1229
134.0847
131.0810 133.3651
137.0488
136.0834
b 134.2209
136.7699
0 T T T T T miz
131 132 133 134 135 136 137

methyl 3-phenylpropanoate-2,2,3,3-d, (2aj):
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240113-6-7 20 (0.095) 1: TOF MS ES+
100+ 191.0988 1.55e3
EE_
163.0381
173.0829 SHRRIE
1419572 173.071 185.1189 183.1353 208.0929 2491850
b 158.9683 201.0727| 217.1064 1227.1274  239.0917
141.0481 | 149.0242 | 1640174 | 1820240 197.0741 l/ I l 254.7259
[ - ‘\ |ﬂ gy ‘!I oy |1M|‘r‘i I I Y S TR B I!\‘ uly II! mlln\m'n TTERITEITTN TRRE T ‘I\Illi‘II\IIIIIHHimJAZ
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methyl 5-phenylpent-3-enoate-2,2,5-d; (4a):
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- 216.1079 2.70e5
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217.1108
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ol 720788 175 010 18s0spp 1041251 2061122 T2 || HHEM4 2321012 245.0762 2480072 56,2584 262.0748 i
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170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 0 255 260

methyl 3,5-diphenylpent-3-enoate-2,5-d; & methyl
3,5-diphenylpent-4-enoate-2,3-d; (4b & 4b’):
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240325-8-8 83 (0.353) 1: TOF MS ES+
T 291.1335 1.74e4
BQ_
1 292.1375
5 288.9210
208.0909 2209351 2269524 401105 2571546 268.3718 ¢ 307.1150 3303264 3393442 3530776 2029319 336,921
G T T T T T T i I & T T | GAAEA |  BAELR BARS | T Frreey T T T Ty | REENE BARAE RANIA RASLE | T | RAART =2 A0 BAAS LARSY D ALl Tmz
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
methyl 3-(phenanthren-9-yl)propanoate-2,3-d: & methyl
. ”.
3-(phenanthren-9(10H)-ylidene-10-d)propanoate-2-d (4c &4c¢’):
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7
240331-3-6-1 46 (0.221) 1: TOF MS ES+
100 289.1160 265
S‘EA
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288.9232
- 291.1273
: [290.1260
292.1291
287.1173
282.8942 286.8498 289.2436
1282.9074 286.1570 288.1164 292.6525 293.9786 294.9256
o T T T T T T ™ m/z
283 284 285 286 287 288 289 290 201 292 293 294 295

methyl trideca-3,6-dienoate-2,5-d>, methyl trideca-4,6-dienoate-2,3-d> & methyl
trideca-3,5-dienoate-2,7-d; (4d, 4d’ &4d”’):
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240422-21-5 28 (0.297) 1: TOF MS ES+
66 249.1787 9.73e3
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1 249.1456
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248.2109 sapossy  249.0728
248.4022 248.6290 . 249 4069 249.8676 250.0001250.0417
ol 2821512 6290 2487121 sl g, ] 4031172494059 2404884240563 R s i
249 250

6. HMBC (4a, 4d, 4d’, 4d”")
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HMBC (4d, 4d’, 4d’)
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