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1. General information
All reactions were performed under an inert atmosphere of argon, utilizing a Schlenk line system.
Reagents were sourced commercially and used without further purification, while solvents
underwent distillation before application, following standard protocols. Proton NMR (*H NMR)
spectra were obtained at 500 MHz using TMS at & 0.00 ppm or CDCl; at & 7.26 ppm, and carbon NMR
(3C NMR) spectra were recorded at 126 MHz, with CDCl; set at d 77.16 ppm as the internal standard,
employing a Bruker DP-X500 spectrometer (Bruker Corporation, Beijing, China). High-resolution
mass spectrometry (HRMS) data were collected using a Waters LCT Premier™ system (Waters
Corporation, Beijing, China) equipped with an electrospray ionization (ESI) source. Optical rotation
measurements were taken with a Rudolph Research Analytical AUTOPOL-IV polarimeter (Rudolph
Research Analytical, Beijing, China). Melting points were determined using a Stuart SMP3 Melt-Temp

apparatus (Stuart Equipment, Beijing, China) and are reported without correction.



2. Synthesis of Mosher esters

Scheme S1. Synthesis of Mosher esters 23-24.
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(R)-2-methylhex-5-en-1-yl (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoate (23)

In an inert argon atmosphere, a solution containing DMAP (12.2 mg, 0.1 mmol, 1.0 equiv.) and
triethylamine (50.6 mg, 0.5 mmol, 5.0 equiv.) in 4 mL of dichloromethane was prepared at 0 °C. To
this solution, (R)-2-methylhex-5-en-1-ol (8) (11.4 mg, 0.1 mmol, 1.0 equiv.) was added gradually.
Following this, (S)-(-)-a-methoxy-a-(trifluoromethyl)phenylacetyl chloride (50.6 mg, 0.2 mmol, 2.0
equiv.) was introduced, resulting in a yellow coloration of the reaction mixture. The reaction was then
allowed to reach room temperature and stirred continuously overnight. Quenching of the reaction
was achieved by the addition of 3 mL of water, and the organic phase was subsequently separated.
The aqueous layer underwent extraction with dichloromethane (3 x 10 mL). The combined organic
extracts were washed with brine (10 mL), dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to obtain the crude product. Finally, purification via thin-layer
chromatography yielded (R)-2-methylhex-5-en-1-yl (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoate
(23) (21.8 mg, 66% yield) as a colorless oil [1]. 'H NMR (400 MHz, Chloroform-d) 8 7.53 —7.51 (m, 2H),
7.41 - 7.40 (m, 3H), 5.80 — 5.70 (m, 1H), 5.02 — 4.94 (m, 2H), 4.24 (dd, ] =10.7, 5.6 Hz, 1H), 4.10 (dd, | =
10.7, 6.5 Hz, 1H), 3.55 (s, 3H), 2.14 - 1.99 (m, 2H), 1.92 - 1.84 (m, 1H), 1.51 — 1.42 (m, 1H), 1.31 - 1.22
(m, 1H), 0.93 (d, ] = 6.8 Hz, 3H). HRMS (ESI, m/z): calculated for [M + H]* C17H22F50s 331.1510, found:
331.1516.

(S)-2-methyltetradecyl (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoate (24)

In accordance with the previously established method for synthesizing compound 23, (5)-2-
methyltetradecan-1-ol  (21) (228 mg, 0.1 mmol, 1.0 equiv.)) and (S)-(-)-a-methoxy-a-
(trifluoromethyl)phenylacetyl chloride (50.6 mg, 0.2 mmol, 2.0 equiv.) were reacted to give (S)-2-
methyltetradecyl (R)-3,3,3-trifluoro-2-methoxy-2-phenylpropanoate (24) (31.1 mg, 70% yield) as a
colorless oil. 'TH NMR (500 MHz, Chloroform-d) d 7.46 — 7.44 (m, 2H), 7.34 — 7.31 (m, 3H), 4.08 (dd, ] =
6.1, 1.3 Hz, 2H), 3.48 (s, 3H), 1.80 — 1.74 (m, 1H), 1.24 — 1.19 (m, 22H), 1.08 - 1.19 (m, 1H), 0.84 (d, ] = 6.7
Hz, 3H), 0.80 (d, ] =7.1 Hz, 3H). HRMS (ESI, m/z): calculated for [M + K]* C2sH39F30sK 483.2483, found:
483.2477.



3. 'H and C spectra of the products

Figure S1. 'H NMR Spectrum of compound 6 (400 MHz, CDCls)
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Figure S2. 3C NMR Spectrum of compound 6 (101 MHz, CDCls)
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Figure S3. 'TH NMR Spectrum of compound 7 (400 MHz, CDCls)
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Figure S4. 3C NMR Spectrum of compound 7 (101 MHz, CDCls)
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Figure S5. 'TH NMR Spectrum of compound 8 (400 MHz, CDCls)
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Figure S6. 13C NMR Spectrum of compound 8 (101 MHz, CDCls)
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Figure S7. 'TH NMR Spectrum of compound 10 (400 MHz, CDCls)
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Figure S8. 3C NMR Spectrum of compound 10 (101 MHz, CDCls)
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Figure S9. 'TH NMR Spectrum of compound 11 (400 MHz, CDCls)
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Figure S10. 3C NMR Spectrum of compound 11 (101 MHz,
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Figure S11. '"H NMR Spectrum of compound 12 (500 MHz, CDCls)
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Figure S12. 3C NMR Spectrum of compound 12 (126 MHz, CDCls)
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Figure S13. 'H NMR Spectrum of compound 13 (500 MHz, CDCls)
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Figure S14. 3C NMR Spectrum of compound 13 (126 MHz, CDCls)
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Figure S15. 'H NMR Spectrum of compound 13 (500 MHz, CDCls)
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Figure S17. "H NMR Spectrum of compound 15 (500 MHz, CDCls)
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Figure S18. 3C NMR Spectrum of compound 15 (126 MHz, CDCls)
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Figure S19. '"H NMR Spectrum of compound 1 (500 MHz, CDCls)
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Figure S20. 3C NMR Spectrum of compound 1 (126 MHz, CDCls)
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Figure S21. '"H NMR Spectrum of compound 2 (400 MHz, CDCls)
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Figure S23. 'H NMR Spectrum of compound 19 (500 MHz, CDCls)
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Figure S24. 3C NMR Spectrum of compound 19 (126 MHz,
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Figure S25. 'TH NMR Spectrum of compound 20 (500 MHz, CDCls)
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Figure S26. 3C NMR Spectrum of compound 20 (126 MHz, CDCls)
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Figure S27. "H NMR Spectrum of compound 21 (500 MHz, CDCls)
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Figure S29. 'H NMR Spectrum of compound 3 (400 MHz, CDCls)

1021
Foee
V€T

m\ o'l

T
-0.5 -

T
0.0

0.5

1.0

T
3.5

4.0
f1 (ppm)

Figure S30. 3C NMR Spectrum of compound 3 (101 MHz, CDCls)
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Figure S31. "H NMR Spectrum of compound 23 (400 MHz, CDCls)
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Figure S32. "TH NMR Spectrum of compound 24 (400 MHz, CDCls)
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4. Y-tube and cage experimental data

Table S1. Effect of pheromone components 1, 2, and 3 on the attraction of male Semiothisa cinerearia (Bremer & Grey) to the Y-

shaped tube

Entry | compound Tested insects Chose treatment arm | Chose control arm (n-Hexane) No choice
1 1 (0.1mg) 50 26 20 4
2 1 (0.1mg) 50 27 18 5
3 1 (0.1mg) 50 26 22 2
4 2 (0.1mg) 50 20 27 3
5 2 (0.1mg) 50 23 22 5
6 2 (0.1mg) 50 21 25 4
7 3 (0.1mg) 50 21 26 3
8 3 (0.1mg) 50 24 20 6
9 3 (0.1mg) 50 22 26 2

Table S2. Experiment on attracting male Semiothisa cinerearia (Bremer & Grey) to Y-shaped tube by different doses of

pheromone component 1

Entry Dose Tested insects Chose treatment arm | Chose control arm (n-Hexane) No choice
1 lug 50 24 22 4
2 lug 50 21 25 4
3 lug 50 24 24 2
4 10ug 50 25 23 2
5 10ug 50 24 22 4
6 10ug 50 26 21 3
7 100ug 50 27 19 4
8 100ug 50 27 21 2
9 100ug 50 25 20 5
10 1000ug 50 29 18 3
11 1000ug 50 25 19 6
12 1000ug 50 27 18 5

Table S3. Cage experiment on attracting male Semiothisa cinerearia (Bremer & Grey) with different doses of pheromone

component 1

Entry Dose Tested insects Chose treatment arm Chose control arm (n-Hexane)
1 lug 20 11 9

2 lug 20 11 9

3 lug 20 9 11

4 10ug 20 11 9

5 10ug 20 12 8

6 10ug 20 14 6

7 100pg 20 12 8
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8 100ug 20 13
9 100ug 20 14
10 1000ug 20 13
11 1000ug 20 14
12 1000ug 20 12

22
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