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1. Chemicals
All Palladium catalysts, aldehydes, acetohydrazide, fluorine-based oxidants, TDGs, 
HFIP and solvents were purchased from Shanghai Aladdin Industrial Corporation. 
Silica gel GF254 were purchased from Sinopharm Chemical Reagent Beijing Limited 
Corporation. All the chemicals were commercial grade materials without further 
purification.
2. Characterization techniques. Thin layer chromatography (TLC) was performed on 
pre-coated silica gel GF254 plates. The 1H NMR and 13C NMR spectra were measured 
on a 600 MHz Bruker Avance III nuclear magnetic resonance spectrometer, using 
CDCl3 as the solvent with tetramethylsilane (TMS) as the internal standard. Chemical 
shifts (δ) were expressed in ppm. The structures of known compounds were further 
corroborated by comparing their 1H NMR data with those of literatures.

3. GC-MS Analysis of Reaction of 1a via C(sp3)-H functionalization
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baoyongsheng20210107-1 #1285 RT: 4.32 AV: 1 AV: 5 SB: 12 1278-1283 1287-1292 NL: 2.59E8
F: + c Full ms [50.00-650.00]
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baoyongsheng20210107-1 #1688 RT: 5.64 AV: 1 AV: 5 SB: 12 1681-1686 1690-1695 NL: 1.12E6
F: + c Full ms [50.00-650.00]
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F: + c Full ms [50.00-650.00]
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baoyongsheng20210107-1 #2032 RT: 6.78 AV: 1 AV: 5 SB: 12 2025-2030 2034-2039 NL: 2.01E5
F: + c Full ms [50.00-650.00]
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baoyongsheng20210107-1 #2574 RT: 8.57 AV: 1 AV: 5 SB: 12 2567-2572 2576-2581 NL: 2.26E6
F: + c Full ms [50.00-650.00]
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4. GC-MS Analysis of Reaction of 1a via C(sp2)-H functionalization
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RT: 3.00 - 8.50
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F: + c Full ms [50.00-650.00]
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zjy-1 #1198 RT: 4.03 AV: 1 AV: 5 SB: 12 1191-1196 1200-1205 NL: 6.83E6
F: + c Full ms [50.00-650.00]
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zjy-1 #1267 RT: 4.26 AV: 1 AV: 5 SB: 12 1260-1265 1269-1274 NL: 3.72E6
F: + c Full ms [50.00-650.00]
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zjy-1 #1322 RT: 4.44 AV: 1 AV: 5 SB: 12 1315-1320 1324-1329 NL: 9.12E5
F: + c Full ms [50.00-650.00]
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5. Characterization Data for the Products

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2a. yield:74% (M=286.17 , 21.2mg). 
1H NMR (600 MHz, CDCl3) δ 10.11 (s, 1H), 7.87 (d, J = 7.5, 1.1 Hz, 1H), 7.72 (d, J = 7.7 Hz, 1H), 7.67 
(t, J = 7.6, 1.3 Hz, 1H), 7.57 (t, J = 11.0, 3.9 Hz, 1H), 5.35 (s, 2H), 4.39-4.34 (m, J = 11.9, 5.9 Hz, 1H); 
13C NMR (151 MHz, CDCl3) δ 193.2, 137.4, 134.5, 134.2, 132.9, 128.6, 128.1, 121.6 (q, J = 285.6 Hz, 
2C), 76.3 (sept, J = 32.4 Hz, 1C), 73.9; 19F NMR (565 MHz, CDCl3) δ -73.77, -73.78; Anal. Calcd. For 
C11H8F6O2: C, 46.17; H, 2.82%. Found: C, 46.11; H, 2.81%; MS (EI) m/z (%) 286.0(M+, 2), 135.0(100), 
119.0(14), 105.0(7), 79.0(58),65.0(21).

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-methylbenzaldehyde 2b. yield:46% (M=300.20, 
13.9mg). 1H NMR (600 MHz, CDCl3) δ 10.16 (s, 1H), 7.72-7.62 (m, 1H), 7.55-7.44 (m, 2H), 5.37 (s, 
2H), 4.50-4.39 (m, 1H), 2.49 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 193.2, 140.7, 136.3, 135.0, 133.5, 
132.0, 129.6, 121.6 (q, J = 282.3 Hz, 2C), 75.5 (sept, J = 32.3 Hz, 1C), 67.8, 18.9; Anal. Calcd. For 

CHO
HO

COOH
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C12H10F6O2: C, 48.01; H, 3.36%. Found: C, 48.06; H, 3.35%; MS (EI) m/z (%) 300.1(M+, 5), 149.1(100), 
133.1(13), 91.0(36), 77.0(44).

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2c. yield: 62% 
(M=300.20,18.6mg). 1H NMR (600 MHz, CDCl3) δ 10.04 (s, 1H), 7.74 (d, J = 7.7 Hz, 1H), 7.49 (s, 1H), 
7.35 (d, J = 7.6 Hz, 1H), 5.32 (s, 2H), 4.43 – 4.30 (m, 1H), 2.47 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 
192.7, 145.5, 137.3, 134.9, 130.7, 129.1, 121.6 (q, J = 283.2 Hz, 2C), 76.2 (sept, J = 32.3 Hz, 1C), 73.9, 
22.0; Anal. Calcd. For C12H10F6O2: C, 48.01; H, 3.36%. Found: C, 48.03; H, 3.34%; MS (EI) m/z (%) 
300.1(M+, 3), 149.1(100), 133.1(11), 119.1(6),91.1(34), 77.0(41).

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-methylbenzaldehyde 2d. yield:45% (M=300.20, 
13.5mg). 1H NMR (600 MHz, CDCl3) δ 10.58 (s, 1H), 7.52 (dt, J = 15.1, 7.6 Hz, 2H), 7.27 (s, 1H), 5.26 
(s, 2H), 4.39-4.29 (m, 1H), 2.70 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 192.9 (d, J = 10.3 Hz, 1C), 
142.2, 137.9, 133.8, 131.8, 131.0, 126.2, 121.5 (d, J = 278.6 Hz, 2C), 76.1 ((sept, J = 32.4 Hz, 1C), 74.6, 
19.7; Anal. Calcd. For C12H10F6O2: C, 48.01; H, 3.36%. Found: C, 48.00; H, 3.37%; MS (EI) m/z (%) 
300.1(M+, 5), 149.1(100), 132.1(19), 91.0(43), 77.0(56).

CHOOF3C

CF3

O

CF3

CF3

2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2d’. yield:20% (M=466.04, 
9.3mg). 1H NMR (600 MHz, CDCl3) δ 10.51 (s, 1H), 7.73-7.60 (m, 3H), 5.28 (s, 4H), 4.33-4.23 (m, 2H); 
13C NMR (151 MHz, CDCl3) δ 191.7, 138.4, 133.9, 131.0, 129.8 (2C), 121.6 (q, J = 282.3 Hz, 2C), 75.6 
(sept, J = 32.6 Hz, 1C), 73.9; Anal. Calcd. For C15H10F12O3: C, 38.64; H, 2.16%. Found: C, 38.60; H, 
2.18%; MS (EI) m/z (%) 298.1(5), 147.1(100), 119.1(24), 91.0(57), 69.0(22).

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4,5-dimethylbenzaldehyde 2e. yield:51% 
(M=314.23, 16mg). 1H NMR (600 MHz, CDCl3) δ 10.04 (s, 1H), 7.60 (s, 1H), 7.40 (s, 1H), 5.27 (s, 2H), 
4.39-4.28 (m, 1H), 2.37 (s, 3H), 2.36 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 192.8, 144.0, 137.3, 135.7, 
134.5, 131.2, 130.3, 121.6 (q, J = 283.4 Hz, 2C), 76.0 (sept, J = 32.4 Hz, 1C), 73.6, 20.2, 19.3; Anal. 
Calcd. For C13H12F6O2: C, 49.69; H, 3.85%. Found: C, 49.63; H, 3.88%; MS (EI) m/z (%) 314.1(M+, 2), 
163.1(100), 147.1(8), 107.0(73),91.0(55), 69.0(24).

 

CHO

O CF3

CF3

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4,6-dimethylbenzaldehyde 2f. yield:43%  
(M=314.23, 13.4mg). 1H NMR (600 MHz, CDCl3) δ 10.51 (s, 1H), 7.32 (s, 1H), 7.07 (s, 1H), 5.24 (s, 
2H), 4.40 – 4.30 (m, 1H), 2.65 (s, 3H), 2.40 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 192.4, 144.9, 142.5, 
138.1, 132.4, 128.5, 127.0, 121.6 (d, J = 282.2 Hz, 2C), 76.1 (sept, J = 32.3 Hz, 1C), 74.7, 21.8, 19.6; 
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Anal. Calcd. For C13H12F6O2: C, 49.69; H, 3.85%. Found: C, 49.67; H, 3.83%; MS (EI) m/z (%) 
314.1(M+, 5), 163.1(100), 147.1(11), 117.1(27),91.0(46), 77.0(23).

CHOOF3C

CF3

O

CF3

CF3

2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2f’. yield:15% 
(M=480.06, 7.2mg). 1H NMR (600 MHz, CDCl3) δ 10.44 (s, 1H), 7.42 (s, 2H), 5.24 (s, 4H), 4.31-4.23 
(m, 2H), 2.48 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 191.3, 145.3, 138.6, 130.5, 128.5, 121.4 (q, J = 
285.9 Hz, 2C), 75.5 (sept, J = 32.6 Hz, 1C), 74.0, 21.9; Anal. Calcd. For C16H12F12O3: C, 40.02; H, 
2.52%. Found: C, 40.05; H, 2.51%; MS (EI) m/z (%) 312.2(8), 161.1(100), 133.1(25), 
105.1(31),69.0(14).

CHO

O CF3

CF3

O

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methoxybenzaldehyde 2g. yield:71%. 
(M=316.20, 22.4mg). 1H NMR (600 MHz, CDCl3) δ 9.93 (s, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.25 (s, 1H), 
6.99 (dd, J = 8.4, 2.3 Hz, 1H), 5.36 (s, 2H), 4.43-4.31 (m, 1H), 3.92 (s, 3H); 13C NMR (151 MHz, CDCl3) 
δ 191.7, 164.3, 140.4, 137.6, 126.2, 121.5 (q, J = 285.9 Hz, 2C), 113.6, 112.7, 76.4 (sept, J = 32.4 Hz, 
1C), 74.0, 55.6; Anal. Calcd. For C12H10F6O3: C, 45.58; H, 3.19%. Found: C, 45.56; H, 3.18%; MS (EI) 
m/z (%) 316.0(M+, 3), 165.0(100), 149.0(11), 109.0(56),91.0(18), 77.0(42).

CHO

O CF3

CF3F

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-fluorobenzaldehyde 2h. yield:56% (M=304.16, 
17.0mg). 1H NMR (600 MHz, CDCl3) δ 10.21 (s, 1H), 7.72 (d, J = 7.6 Hz, 1H), 7.60 (td, J = 7.9, 5.3 Hz, 
1H), 7.40 (t, J = 8.7 Hz, 1H), 5.34 (s, 2H), 4.45-4.33 (m, 1H).; 13C NMR (151 MHz, CDCl3) δ 191.2 (d, 
J = 3.1 Hz, 1C), 161.7 (d, J = 251.5 Hz, 1C), 136.2 (d, J = 2.5 Hz, 1C), 131.5 (d, J = 8.9 Hz, 1C), 128.9 
(d, J = 3.0 Hz, 1C), 122.6 (d, J = 14.8 Hz, 1C), 121.4 (q, J = 282.8 Hz, 2C), 121.3 (d, J = 23.6 Hz, 1C), 
75.8 (sept, J = 32.6 Hz, 1C), 64.1 (d, J = 5.8 Hz, 1C); Anal. Calcd. For C11H7F7O2: C, 43.44; H, 2.32%. 
Found: C, 43.41; H, 2.33%; MS (EI) m/z (%) 303.8(M+, 2), 153.0(100), 137.0(22), 108.0(52),83.0(21), 
68.9(33). 

CHO

O CF3

CF3

F

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-fluorobenzaldehyde 2i. yield:65%  (M=304.16 , 
19.9mg). 1H NMR (600 MHz, CDCl3) δ 10.02 (s, 1H), 7.87 (dd, J = 8.4, 5.6 Hz, 1H), 7.48 (d, J = 9.7 
Hz, 1H), 7.22 (td, J = 8.2, 2.3 Hz, 1H), 5.36 (s, 2H), 4.45-4.31 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 
191.7, 166.3 (d, J = 257.9 Hz, 1C), 141.6 (d, J = 9.2 Hz, 1C), 137.5 (d, J = 10.1 Hz, 1C), 129.1 (d, J = 
2.8 Hz, 1C), 121.4 (q, J = 283.8 Hz, 2C), 115.2 (d, J = 10.9 Hz, 1C), 115.0 (d, J = 13.3 Hz, 1C), 76.5 
(sept, J = 32.6 Hz, 1C), 73.6; Anal. Calcd. For C11H7F7O2: C, 43.44; H, 2.32%. Found: C, 43.44; H, 
2.31%; MS (EI) m/z (%) 304.0(M+, 4), 153.0(100), 137.1(16), 97.0(39), 68.0(23). 

CHO

O CF3

CF3Cl
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2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-chlorobenzaldehyde 2j. yield:41%  (M=320.62,  
13.1mg). 1H NMR (600 MHz, CDCl3) δ 10.22 (s, 1H), 7.83 (d, J = 7.6 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 
7.55 (t, J = 7.8 Hz, 1H), 5.47 (s, 2H), 4.46-4.33 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 191.0, 137.3, 
136.5, 135.0, 133.2, 131.2, 130.9, 121.4 (q, J = 282.9 Hz, 2C), 75.7 (sept, J = 32.6 Hz, 1C), 67.6; Anal. 
Calcd. For C11H7ClF6O2: C, 41.21; H, 2.20%. Found: C, 41.21; H, 2.19%; MS (EI) m/z (%) 320.0(M+, 
7), 318.9(11), 169.0(100), 153.0(17), 124.0(42),89.0(81), 77.0(54). 

CHO

O CF3

CF3

Cl

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-chlorobenzaldehyde 2k. yield:47% (M=320.62,  
15.2mg). 1H NMR (600 MHz, CDCl3) δ 10.05 (s, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.72 (s, 1H), 7.54 (d, J 
= 8.1 Hz, 1H), 5.33 (s, 2H), 4.41-4.33 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 191.9, 141.1, 139.5, 
135.8, 130.9, 128.6, 128.0, 121.4 (q, J = 280.0 Hz, 2C), 76.4 (sept, J = 32.6 Hz, 1C), 73.4; Anal. Calcd. 
For C11H7ClF6O2: C, 41.21; H, 2.20%. Found: C, 41.19; H, 2.22%; MS (EI) m/z (%) 319.9(M+, 1), 
169.0(100), 153.0(10), 113.0(39),89.0(57), 77.0(75).

CHO

O CF3

CF3

Cl

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-chlorobenzaldehyde 2l. yield:34% (M=320.62,  
11.0mg). 1H NMR (600 MHz, CDCl3) δ 10.63 (s, 1H), 7.69 (d, J = 7.8 Hz, 1H), 7.57 (t, J = 7.9 Hz, 1H), 
7.47 (d, J = 8.0 Hz, 1H), 5.28 (s, 2H), 4.42-4.33 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 191.3 (d, J = 
8.7 Hz, 1C), 139.1, 138.4, 133.7, 129.2, 127.9, 125.1, 120.4 (q, J = 282.0 Hz, 2C), 75.7 (sept, J = 32.6 
Hz, 1C), 73.0; Anal. Calcd. For C11H7ClF6O2: C, 41.21; H, 2.20%. Found: C, 41.18; H, 2.21%; MS (EI) 
m/z (%) 320.0(M+, 2), 169.0(100), 153.0(11), 113.0(29), 77.0(84).

CHO

O CF3

CF3

Br

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-bromobenzaldehyde 2m. yield:36% (M=365.07,  
13.1mg). 1H NMR (600 MHz, CDCl3) δ 10.04 (s, 1H), 7.88 (s, 1H), 7.71 (s, 2H), 5.32 (s, 2H), 4.40 – 
4.32 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 192.1, 139.3, 135.8, 131.7, 131.4, 131.0, 129.9, 121.4 (q, 
J = 286.1 Hz, 2C), 76.4 (sept, J = 32.6 Hz, 1C), 73.3; Anal. Calcd. For C11H7BrF6O2: C, 36.19; H, 1.93%. 
Found: C, 36.11; H, 1.91%; MS (EI) m/z (%) 365.9(8), 363.9(M+, 8), 212.8(100), 196.9(10), 
156.9(7),104.9(7), 88.9(58),77.0(47),63.0(25).

CHO

O CF3

CF3

Br

2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-5-bromobenzaldehyde 2n. yield:67% (M=365.07, 
24.6mg). 1H NMR (600 MHz, CDCl3) δ 10.04 (s, 1H), 7.98 (d, J = 1.9 Hz, 1H), 7.79 (dd, J = 8.2, 1.9 
Hz, 1H), 7.59 (d, J = 8.2 Hz, 1H), 5.28 (s, 2H), 4.41-4.25 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 191.6, 
137.1, 136.9, 136.3, 134.3, 129.8, 122.6, 121.4 (q, J = 279.8 Hz, 2C), 76.3 (sept, J = 32.6 Hz, 1C), 73.4; 
Anal. Calcd. For C11H7BrF6O2: C, 36.19; H, 1.93%. Found: C, 36.21; H, 1.90%; MS (EI) m/z (%) 
365.9(3), 363.9(M+, 3), 212.9(86), 196.9(9), 156.9(12), 104.9(12), 88.9(100), 77.0(86), 63.0(53).
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CHO

O CF3

CF3

Br

4-bromo-2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-methylbenzaldehyde 2o. yield:41% 
(M=379.10, 15.3 mg). 1H NMR (600 MHz, CDCl3) δ 10.50 (s, 1H), 7.71 (s, 1H), 7.44 (s, 1H), 5.23 (s, 
2H), 4.37-4.29 (m, 1H), 2.67 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 191.9 (d, J = 3.5 Hz, 1C), 143.9, 
139.9, 134.4, 129.4, 129.1, 128.9, 121.4 (q, J = 285.6 Hz, 2C), 76.3 (sept, J = 32.6 Hz, 1C), 74.0, 19.4; 
Anal. Calcd. For C12H9BrF6O2: C, 38.02; H, 2.39%. Found: C, 38.01; H, 2.41%; MS (EI) m/z (%) 
379.9(10), 377.9(M+, 12), 226.9(100), 211.0(13), 181.9(6), 131.0(8), 91.0(56), 77.0(32), 63.0(19).

CF3

F3C O
CHO

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3a. yield:63% (M=286.04, 18.0 mg). 
1H NMR (600 MHz, CDCl3) δ 10.63 (s, 1H), 7.46 (t, J = 8.0 Hz, 1H), 7.06 (d, J = 7.6 Hz, 1H), 6.93 (d, 
J = 8.4 Hz, 1H), 5.06 – 4.94 (m, 1H), 2.61 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 190.7 (d, J = 10.8 Hz, 
1C), 160.5, 143.0, 134.4, 128.0, 125.2, 120.9 (q, J = 280.5 Hz, 2C), 112.0, 76.0 (sept, J = 33.6 Hz, 1C), 
21.4; 19F NMR (565 MHz, CDCl3) δ -73.19, -73.20; Anal. Calcd. For C11H8F6O2: C, 46.17; H, 2.82%. 
Found: C, 46.16; H, 2.81%; MS (EI) m/z (%) 286.0(M+, 49), 270.9(14), 133.9(56), 106.0(28), 90.0(75), 
77.0(100).

CF3

F3C O
CHO

6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2,3-dimethylbenzaldehyde 3b. yield: 51% (M=300.06, 15.2 
mg). 1H NMR (600 MHz, CDCl3) δ 10.61 (s, 1H), 7.35 (d, J = 8.5 Hz, 1H), 6.83 (d, J = 8.5 Hz, 1H), 4.97 
– 4.90 (m, 1H), 2.50 (s, 3H), 2.29 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 191.7 (d, J = 10.4 Hz, 1C), 
158.7, 140.7, 135.6, 134.4, 125.7, 120.9 (d, J = 285.5 Hz, 2C), 111.4, 76.1 (sept, J = 33.3 Hz, 1C), 19.9, 
16.3; Anal. Calcd. For C12H10F6O2: C, 48.01; H, 3.36%. Found: C, 48.03; H, 3.36%; MS (EI) m/z (%) 
300.0(M+, 66), 285.0(18), 265.0(7), 213.0(12), 195.3(3), 148.0(65), 121.1(46), 91.0(100), 77.0(89).

CF3

F3C O
CHO

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4,6-dimethylbenzaldehyde 3c. yield: 39% (M=300.06, 11.7 
mg). 1H NMR (600 MHz, CDCl3) δ 10.56 (s, 1H), 6.86 (s, 1H), 6.71 (s, 1H), 5.03 – 4.95 (m, 1H), 2.58 
(s, 3H), 2.39 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 190.3 (d, J = 9.8 Hz, 1C), 160.8, 146.0, 142.9, 
128.9, 122.8, 120.9 (d, J = 282.2 Hz, 2C), 112.7, 76.0 (sept, J = 33.5 Hz, 1C), 22.0, 21.4; Anal. Calcd. 
For C12H10F6O2: C, 48.01; H, 3.36%. Found: C, 48.00; H, 3.34%; MS (EI) m/z (%) 300.0(M+, 91), 
285.0(40), 265.1(3), 195.1(11), 148.1(73), 119.9(45), 90.9(83), 77.0(100);

O

CF3

F3C O
CHO

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-6-methylbenzaldehyde 3g. yield:37% 
(M=316.05, 11.8 mg). 1H NMR (600 MHz, CDCl3) δ 10.47 (s, 1H), 6.54 (s, 1H), 6.40 (s, 1H), 5.03 – 
4.91 (m, 1H), 3.88 (s, 3H), 2.62 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 189.1, 164.1, 162.4, 145.6, 120.8 
(q, J = 282.9 Hz, 2C), 118.8, 112.3, 99.1, 75.9 (sept, J = 33.3 Hz, 1C), 55.8, 22.3; Anal. Calcd. For 
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C12H10F6O3: C, 45.58; H, 3.19%. Found: C, 45.60; H, 3.17%; MS (EI) m/z (%) 315.0(M+, 98), 299.0(31), 
269.0(5), 230.2(6), 164.0(89), 136.0(61), 121.0(32), 77.0(59).

F

CF3

F3C O
CHO

4-fluoro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3i. yield:46% (M=304.03, 
14.0 mg). 1H NMR (600 MHz, CDCl3) δ 10.45 (s, 1H), 6.72 (dd, J = 8.9, 1.8 Hz, 1H), 6.59 (dd, J = 9.2, 
2.0 Hz, 1H), 4.98 – 4.76 (m, 1H), 2.56 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 188.0 (d, J = 4.9 Hz, 1C), 
164.3 (d, J = 257.6 Hz, 1C), 160.8 (d, J = 11.1 Hz, 1C), 145.3 (d, J = 10.6 Hz, 1C), 120.8 (d, J = 3.1 Hz, 
1C), 119.7 (q, J = 282.2 Hz, 2C), 114.0 (d, J = 20.9 Hz, 1C), 99.4 (d, J = 25.6 Hz, 1C), 75.0 (sept, J = 
33.8 Hz, 1C), 20.9 (d, J = 1.3 Hz, 1C); Anal. Calcd. For C11H7F7O2: C, 43.44; H, 2.32%. Found: C, 43.46; 
H, 2.33%; MS (EI) m/z (%) 303.0(M+, 90), 288.9(21), 268.9(7), 199.0(15), 152.0(100), 124.0(58), 
96.0(73), 68.9(83).

Cl

CF3

F3C O
CHO

4-chloro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3k. yield:38% (M=320.00, 
12.0 mg). 1H NMR (600 MHz, CDCl3) δ 10.53 (s, 1H), 7.07 (s, 1H), 6.94 (s, 1H), 5.05 – 4.90 (m, 1H), 
2.60 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 188.4 (d, J = 9.5 Hz, 1C), 159.7, 143.6, 139.0, 127.2, 122.6, 
119.7 (q, J = 282.6 Hz, 2C), 111.9, 75.1 (sept, J = 33.8 Hz, 1C), 20.4; Anal. Calcd. For C11H7ClF6O2: C, 
41.21; H, 2.20%. Found: C, 41.20; H, 2.21%; MS (EI) m/z (%) 319.9(M+, 50), 318.9(55), 304.8(13), 
285.0(32), 168.0(60), 113.0(35), 89.0(50), 77.0(100).

Br

CF3

F3C O
CHO

4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3m. yield:33% (M=363.95, 
12.0 mg). 1H NMR (600 MHz, CDCl3) δ 10.54 (s, 1H), 7.25 (s, 1H), 7.09 (s, 1H), 5.02 – 4.90 (m, 1H), 
2.59 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 189.6 (d, J = 7.2 Hz, 1C), 160.5, 144.6, 131.2, 128.4, 124.0, 
120.7 (q, J = 282.9 Hz, 2C), 115.9, 76.1 (sept, J = 33.8 Hz, 1C), 21.3; Anal. Calcd. For C11H7BrF6O2: C, 
36.19; H, 1.93%. Found: C, 36.22; H, 1.92%; MS (EI) m/z (%) 363.9(M+, 40), 285.0(57), 265.0(21), 
211.9(48), 134.0(14), 105.0(26), 77.0(100).

O

CF3

F3C O
CHO

6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-2,3-dimethylbenzaldehyde 3p. yield: 47% 
(M=330.07, 15.4 mg). 1H NMR (600 MHz, CDCl3) δ 10.50 (s, 1H), 6.36 (s, 1H), 4.98 – 4.87 (m, 1H), 
3.90 (s, 3H), 2.55 (s, 3H), 2.13 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 190.1 (d, J = 9.5 Hz, 1C), 162.2, 
160.8, 142.2, 123.2, 120.9 (d, J = 280.2 Hz, 2C), 119.1, 95.0, 76.5 (sept, J = 33.3 Hz, 1C), 55.8, 16.5, 
11.2; Anal. Calcd. For C13H12F6O3: C, 47.28; H, 3.66%. Found: C, 47.31; H, 3.65%; MS (EI) m/z (%) 
330.1(M+, 97), 313.0(40), 244.2(11), 179.1 (100), 150.1(40), 135.0(32), 107.0(32), 91.0(92) 77.0(83).

CF3

F3C O
CHO

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3r.1 yield:45% (M=272.03, 12.2 mg). 1H NMR 
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(600 MHz, CDCl3) δ 10.48 (s, 1H), 7.94 (dd, J = 7.7, 1.7 Hz, 1H), 7.72 – 7.59 (m, 1H), 7.29 (t, J = 7.5 
Hz, 1H), 7.11 (d, J = 8.4 Hz, 1H), 5.06 – 4.94 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 188.0 (d, J = 9.2 
Hz, 1C), 159.15, 136.08, 129.10, 126.76, 124.81, 120.9 (q, J = 284.9 Hz, 2C), 114.82, 76.0 (sept, J = 
33.6 Hz, 1C).

CF3

F3C O
CHO

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methylbenzaldehyde 3s. yield:52% (M=286.04, 14.8 mg). 
1H NMR (600 MHz, CDCl3) δ 10.40 (s, 1H), 7.82 (d, J = 7.9 Hz, 1H), 7.08 (d, J = 7.9 Hz, 1H), 6.88 (s, 
1H), 5.05 – 4.92 (m, 1H), 2.45 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 187.8, 159.2, 147.9, 129.0, 125.7, 
124.5, 120.9 (q, J = 282.3 Hz, 2C), 115.3, 75.9 (sept, J = 33.6 Hz, 1C), 22.2; Anal. Calcd. For C11H8F6O2: 
C, 46.17; H, 2.82%. Found: C, 46.16; H, 2.80%; MS (EI) m/z (%) 286.1(M+, 73), 271.0(39), 251.0(11), 
217.0(10), 181.1(16), 134.0(97), 91.0(48), 77.0(100).

CF3

F3C O
CHO

2-ethyl-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3t. yield:66% (M=300.06, 19.8 mg). 
1H NMR (600 MHz, CDCl3) δ 10.61 (s, 1H), 7.50 (t, J = 8.1 Hz, 1H), 7.09 (d, J = 7.7 Hz, 1H), 6.93 (d, 
J = 8.4 Hz, 1H), 5.05 – 4.93 (m, 1H), 3.01 (q, J = 7.4 Hz, 2H), 1.22 (t, J = 7.5 Hz, 3H); 13C NMR (151 
MHz, CDCl3) δ 190.6 (d, J = 9.8 Hz, 1C), 160.5, 149.2, 134.6, 126.4, 124.8, 120.9 (d, J = 285.6 Hz, 2C), 
111.9, 76.0 (sept, J = 33.6 Hz, 1C), 26.9, 15.4; Anal. Calcd. For C12H10F6O2: C, 48.01; H, 3.36%. Found: 
C, 47.98; H, 3.37%; MS (EI) m/z (%) 300.0(M+, 63), 271.0(17), 195.0(12), 148.1(41), 121.1(60), 
103.0(100), 91.0(68), 77.0(98).

CF3

F3C O Cl
CHO

2-chloro-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3u.2 yield:47% (M=305.99, 14.4 
mg). 1H NMR (600 MHz, CDCl3) δ 10.48 (s, 1H), 7.50 (t, J = 8.3 Hz, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.03 
(d, J = 8.5 Hz, 1H), 5.06 – 4.93 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 187.4 (d, J = 9.8 Hz, 1C), 
158.72, 136.71, 134.46, 127.36, 124.84, 120.7 (d, J = 282.9 Hz, 2C), 114.12, 76.2 (sept, J = 33.5 Hz, 
1C).

CF3

F3C O Br
CHO

2-bromo-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3v.3 yield:51% (M=349.94, 17.8 
mg). 1H NMR (600 MHz, CDCl3) δ 10.38 (s, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.41 (t, J = 8.2 Hz, 1H), 7.08 
(d, J = 8.4 Hz, 1H), 5.07 – 4.94 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 188.5, 158.6, 134.6, 130.7, 
126.1, 124.7, 120.7 (d, J = 282.5 Hz, 2C), 114.9, 76.2 (sept, J = 33.8 Hz, 1C).

Br

CF3

F3C O
CHO

4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3w.4 yield:34% (M=349.94, 11.9 
mg). 1H NMR (600 MHz, CDCl3) δ 10.39 (s, 1H), 7.81 (d, J = 8.3 Hz, 1H), 7.44 (d, J = 8.4 Hz, 1H), 7.27 
(d, J = 1.3 Hz, 1H), 5.05 – 4.94 (m, 1H); 13C NMR (151 MHz, CDCl3) δ 186.9, 159.0, 130.3, 130.3, 



S13

128.5, 125.6, 120.7 (d, J = 285.0 Hz, 2C), 118.6, 76.1 (sept, J = 33.8 Hz, 1C).
O

H

O CF3

2-methyl-6-(2,2,2-trifluoroethoxy)benzaldehyde 4. yield:52% (M=218.18, 11.3 mg). 1H NMR (600 
MHz, CDCl3) δ 10.66 (s, 1H), 7.41 (t, J = 8.0 Hz, 1H), 6.94 (d, J = 7.6 Hz, 1H), 6.80 (d, J = 8.4 Hz, 1H), 
4.45 (q, J = 7.9 Hz, 2H), 2.60 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 191.4, 160.7, 142.7, 134.3, 126.2, 
124.1, 123.1 (d, J = 276.5 Hz, 2C), 110.2, 66.4 (q, J = 35.9 Hz, 1C), 21.4; Anal. Calcd. For C10H9F3O2: 
C, 55.05; H, 4.16%. Found: C, 55.06; H, 4.18%; MS (EI) m/z (%) 218.0(M+, 100), 201.1(27), 134.0(28), 
118.1(37), 90.0(70), 77.0(76).

CHO O

CF3

CF3
O

CF3

F3C

2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 5. 

Total yield: 27% (M=452.03, 12.4 mg). 1H NMR (600 MHz, CDCl3) δ 10.58 (s, 1H), 7.69 (t, J = 8.1 Hz, 
1H), 7.60 (d, J = 7.9 Hz, 1H), 7.10 (d, J = 8.4 Hz, 1H), 5.31 (s, 2H), 5.07-4.97 (m, 1H), 4.42-4.31 (m, 
1H); 13C NMR (151 MHz, CDCl3) δ 190.2 (d, J = 8.3 Hz, 1C), 160.3, 140.6, 135.8, 123.1, 122.9, 122.1 
(d, J = 104.3 Hz, 2C), 120.2(d, J = 104.1 Hz, 2C), 113.9, 76.6 (sept, J = 32.4 Hz, 1C), 76.1 (sept, J = 
33.6 Hz, 1C), 74.2.

N NH
Pd

OPh3P

Intermediate 6. yield:48% (M=543.08, 26.1 mg). 1H NMR (600 MHz, CDCl3) δ 8.22 (d, J = 9.4 Hz, 1H), 
7.65-7.60 (m, 6H), 7.50-7.44 (m, 4H), 7.44-7.39 (m, 6H), 7.32 (d, J = 7.4 Hz, 1H), 7.14 (t, J = 7.3 Hz, 
1H), 7.10 (t, J = 7.3 Hz, 1H), 6.89 (d, J = 7.4 Hz, 1H), 2.94 (d, J = 6.2 Hz, 2H), 2.15 (s, 3H); 13C NMR 
(151 MHz, CDCl3) δ 178.1 (d, J = 4.7 Hz, 1C), 148.5, 143.7, 134.5, 134.5, 134.4, 132.9, 132.5, 132.2, 
132.1, 132.1, 132.0, 131.9, 131.1, 130.8, 130.7, 130.7, 130.2, 128.9, 128.7, 128.6, 128.5, 128.5, 124.8, 
26.5 (d, J = 5.3 Hz, 1C), 19.3; HRMS (ESI): m/z [M+2H]+ calcd for C28H26N2OPPd 545.0818, found 
545.0826.

N
Pd

O
O

N

Cl

Intermediate 7. yield:65% (M=455.99, 29.7 mg). 1H NMR (600 MHz, CDCl3) δ 8.84 (d, J = 5.0 Hz, 2H), 
8.71 (s, 1H), 8.26 (d, J = 8.5 Hz, 1H), 7.91 (t, J = 7.7 Hz, 1H), 7.47 (dd, J = 7.4, 6.6 Hz, 2H), 7.40 (d, J 
= 1.7 Hz, 1H), 7.30 (dd, J = 8.5, 1.8 Hz, 1H), 6.95 (t, J = 7.6 Hz, 1H), 6.84 (d, J = 7.5 Hz, 1H), 6.28 (d, 
J = 7.6 Hz, 1H), 2.58 (s, 3H); 13C NMR (151 MHz, CDCl3) δ 169.9, 169.3, 160.8, 152.6, 145.5, 144.0, 
141.0, 138.6, 136.4, 136.3, 133.0, 131.8, 130. 9, 128.3, 127.0, 125.6, 117.6, 20.2.
Reference: 
[1] CAS Registry Number: 1988549-39-8.
[2] CAS Registry Number: 1990191-30-4.
[3] CAS Registry Number: 1779119-70-8.
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[4] CAS Registry Number: 1707604-69-0.
6. 1H NMR, 13C NMR and MS Spectra of the Products

1H NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2a

13C NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2a

CHO

O CF3

CF3

CHO

O CF3

CF3
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19F NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2a

MS(EI) of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2a

2a #1591 RT: 5.33 AV: 1 AV: 5 SB: 12 1584-1589 1593-1598 NL: 3.77E7
F: + c Full ms [50.00-650.00]
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1H NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-methylbenzaldehyde 2b

13C NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-methylbenzaldehyde 2b

CHO

O CF3

CF3

CHO

O CF3

CF3
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MS(EI) of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-3-methylbenzaldehyde 2b

2b #1303 RT: 4.38 AV: 1 AV: 5 SB: 12 1296-1301 1305-1310 NL: 8.38E5
F: + c Full ms [50.00-650.00]
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1H NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2c
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13C NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2c

MS(EI) of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2c

2c #1305 RT: 4.38 AV: 1 AV: 5 SB: 12 1298-1303 1307-1312 NL: 8.04E5
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-methylbenzaldehyde 2d

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-methylbenzaldehyde 2d
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S20

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-methylbenzaldehyde 2d

2d #1332 RT: 4.47 AV: 1 AV: 5 SB: 12 1325-1330 1334-1339 NL: 3.18E6
F: + c Full ms [50.00-650.00]
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1H NMR of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2d’

CHOOF3C

CF3

O

CF3

CF3

CHO

O CF3

CF3



S21

13C NMR of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2d’

MS(EI) of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)benzaldehyde 2d’

2d2 #1391 RT: 4.67 AV: 1 AV: 5 SB: 12 1384-1389 1393-1398 NL: 5.50E6
F: + c Full ms [50.00-650.00]

50 100 150 200 250 300 350 400 450 500 550 600 650
m/z

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
Ab

un
da

nc
e

147.1

91.0

119.169.0

298.1
181.0 271.1 465.1221.1 347.2 437.4 628.5568.3512.1382.2 595.8

CHOOF3C

CF3

O

CF3

CF3

CHOOF3C

CF3

O

CF3

CF3



S22

1H NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4,5-dimethylbenzaldehyde 2e

13C NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4,5-dimethylbenzaldehyde 2e
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S23

MS(EI) of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4,5-dimethylbenzaldehyde 2e

2e #1417 RT: 4.75 AV: 1 AV: 5 SB: 12 1410-1415 1419-1424 NL: 5.34E6
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4,6-dimethylbenzaldehydeo 2f
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S24

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4,6-dimethylbenzaldehydeo 2f

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4,6-dimethylbenzaldehydeo 2f

2f #1401 RT: 4.70 AV: 1 AV: 5 SB: 12 1394-1399 1403-1408 NL: 2.47E5
F: + c Full ms [50.00-650.00]
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S25

1H NMR of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2f’

13C NMR of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2f’
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S26

MS(EI) of 2,6-bis(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methylbenzaldehyde 2f’

2f2 #1426 RT: 4.78 AV: 1 AV: 5 SB: 12 1419-1424 1428-1433 NL: 2.20E6
F: + c Full ms [50.00-650.00]
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1H NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methoxybenzaldehyde 2g

CHO

O CF3

CF3

O

CHOOF3C

CF3

O

CF3

CF3



S27

13C NMR of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methoxybenzaldehyde 2g

MS(EI) of 2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-4-methoxybenzaldehyde 2g

2g #1433 RT: 4.80 AV: 1 AV: 5 SB: 12 1426-1431 1435-1440 NL: 2.44E7
F: + c Full ms [50.00-650.00]
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S28

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-fluorobenzaldehyde 2h

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-fluorobenzaldehyde 2h
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S29

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-fluorobenzaldehyde 2h

2h #1231 RT: 4.14 AV: 1 AV: 5 SB: 12 1224-1229 1233-1238 NL: 9.00E5
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-fluorobenzaldehyde 2i
 

CHO

O CF3

CF3

F

CHO

O CF3

CF3F



S30

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-fluorobenzaldehyde 2i

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-fluorobenzaldehyde 2i

2i #1210 RT: 4.07 AV: 1 AV: 5 SB: 12 1203-1208 1212-1217 NL: 3.55E5
F: + c Full ms [50.00-650.00]
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S31

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-chlorobenzaldehyde 2j

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-chlorobenzaldehyde 2j
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S32

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-3-chlorobenzaldehyde 2j

2j #1376 RT: 4.62 AV: 1 AV: 5 SB: 12 1369-1374 1378-1383 NL: 3.17E5
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-chlorobenzaldehyde 2k
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S33

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-chlorobenzaldehyde 2k

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-chlorobenzaldehyde 2k

2k #1367 RT: 4.59 AV: 1 AV: 5 SB: 12 1360-1365 1369-1374 NL: 5.91E6
F: + c Full ms [50.00-650.00]
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S34

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-chlorobenzaldehyde 2l

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-chlorobenzaldehyde 2l
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S35

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-6-chlorobenzaldehyde 2l

2l #1348 RT: 4.52 AV: 1 AV: 5 SB: 12 1341-1346 1350-1355 NL: 7.48E6
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-bromobenzaldehyde 2m
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S36

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-bromobenzaldehyde 2m

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-4-bromobenzaldehyde 2m

2m #1452 RT: 4.87 AV: 1 AV: 5 SB: 12 1445-1450 1454-1459 NL: 9.53E7
F: + c Full ms [50.00-650.00]
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S37

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-5-bromobenzaldehyde 2n

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-5-bromobenzaldehyde 2n
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S38

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yloxy)methyl)-5-bromobenzaldehyde 2n

2n #1447 RT: 4.85 AV: 1 AV: 5 SB: 12 1440-1445 1449-1454 NL: 1.45E7
F: + c Full ms [50.00-650.00]
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1H NMR of 4-bromo-2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-methylbenzaldehyde 2o
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S39

13C NMR of 4-bromo-2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-methylbenzaldehyde 2o

MS(EI) of 4-bromo-2-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)methyl)-6-methylbenzaldehyde 2o

2o #1541 RT: 5.16 AV: 1 AV: 5 SB: 12 1534-1539 1543-1548 NL: 7.95E7
F: + c Full ms [50.00-650.00]
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S40

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3a

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3a
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S41

19F NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3a

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3a

3a #1531 RT: 5.13 AV: 1 AV: 5 SB: 12 1524-1529 1533-1538 NL: 2.45E7
F: + c Full ms [50.00-650.00]
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S42

1H NMR of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2,3-dimethylbenzaldehyde 3b

13C NMR of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2,3-dimethylbenzaldehyde 3b
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S43

MS(EI) of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-2,3-dimethylbenzaldehyde 3b

3b #1704 RT: 5.70 AV: 1 AV: 5 SB: 12 1697-1702 1706-1711 NL: 1.60E5
F: + c Full ms [50.00-650.00]
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1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4,6-dimethylbenzaldehyde 3c
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S44

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4,6-dimethylbenzaldehyde 3c

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4,6-dimethylbenzaldehyde 3c

3c #1649 RT: 5.52 AV: 1 AV: 5 SB: 12 1642-1647 1651-1656 NL: 6.93E4
F: + c Full ms [50.00-650.00]
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S45

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-6-methylbenzaldehyde 3g

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-6-methylbenzaldehyde 3g
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S46

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-6-methylbenzaldehyde 3g

3d #1853 RT: 6.19 AV: 1 AV: 5 SB: 12 1846-1851 1855-1860 NL: 3.05E5
F: + c Full ms [50.00-650.00]
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1H NMR of 4-fluoro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3i
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S47

13C NMR of 4-fluoro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3i

MS(EI) of 4-fluoro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3i

3f #1437 RT: 4.82 AV: 1 AV: 5 SB: 12 1430-1435 1439-1444 NL: 3.72E5
F: + c Full ms [50.00-650.00]
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S48

1H NMR of 4-chloro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3k

13C NMR of 4-chloro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3k
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S49

MS(EI) of 4-chloro-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3k

3g #1679 RT: 5.62 AV: 1 AV: 5 SB: 12 1672-1677 1681-1686 NL: 5.22E5
F: + c Full ms [50.00-650.00]
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1H NMR of 4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3m
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S50

13C NMR of 4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3m

MS(EI) of 4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-methylbenzaldehyde 3m

3h #1801 RT: 6.02 AV: 1 AV: 5 SB: 12 1794-1799 1803-1808 NL: 3.82E5
F: + c Full ms [50.00-650.00]
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S51

1H NMR of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-2,3-dimethylbenzaldehyde 3p

13C NMR of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-2,3-dimethylbenzaldehyde 3p
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S52

MS(EI) of 6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methoxy-2,3-dimethylbenzaldehyde 3p

3e #1988 RT: 6.64 AV: 1 AV: 5 SB: 12 1981-1986 1990-1995 NL: 5.52E4
F: + c Full ms [50.00-650.00]
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S53

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3r

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methylbenzaldehyde 3s
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S54

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methylbenzaldehyde 3s

MS(EI) of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-4-methylbenzaldehyde 3s

3j #1540 RT: 5.16 AV: 1 AV: 5 SB: 12 1533-1538 1542-1547 NL: 5.42E5
F: + c Full ms [50.00-650.00]
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S55

1H NMR of 2-ethyl-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3t

13C NMR of 2-ethyl-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3t
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S56

MS(EI) of 2-ethyl-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3t

3k #1603 RT: 5.37 AV: 1 AV: 5 SB: 12 1596-1601 1605-1610 NL: 2.32E5
F: + c Full ms [50.00-650.00]
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S57

13C NMR of 2-chloro-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3u

1H NMR of 2-bromo-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3v
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S58

13C NMR of 2-bromo-6-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3v

1H NMR of 4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3w
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S59

13C NMR of 4-bromo-2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)benzaldehyde 3w

1H NMR of 2-methyl-6-(2,2,2-trifluoroethoxy)benzaldehyde 4
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S60

13C NMR of 2-methyl-6-(2,2,2-trifluoroethoxy)benzaldehyde 4

MS(EI) of 2-methyl-6-(2,2,2-trifluoroethoxy)benzaldehyde 4

4a #1711 RT: 5.72 AV: 1 AV: 5 SB: 12 1704-1709 1713-1718 NL: 2.37E5
F: + c Full ms [50.00-650.00]
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S61

1H NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy) 
methyl)benzaldehyde 5

13C NMR of 2-((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy)-6-(((1,1,1,3,3,3-hexafluoropropan-2-yl)oxy) 
methyl)benzaldehyde 5
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1H NMR of Intermediate 6

13C NMR of Intermediate 6
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S63

HRMS(ESI) of Intermediate 6

m/z
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13C NMR of Intermediate 7
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