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General: All melting points are uncorrected. Reagents were used as they were received

from Aldrich. 1H and 19F NMR spectra were measured in CDCl3 with TMS or CHCl3 as the

internal standard. 2-Methylallyltributyltin1 and 2-phenylallyltributyltin2 were prepared by

known procedure. Fluorous benzoates 1a-c3 were prepared by condensation of the

corresponding fluoroalcohols and benzoyl chloride. Fluorous alkenes 2a-b4, 2d4, 3a-b4, 3d4,

4a5, fluorous ester 7c6 and fluorous amides 9c7 were known compounds. The purities of 2a-

d and 3a-d were determined by GC. The purities of 4a-d were determined by HPLC.

Benzoic acid 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-nonadecafluorodecyl ester 1a.3

Colorless solid; mp 52.5-53.0 °C; 1H NMR (300 MHz, CDCl3) ! 4.84 (t, 2H, J = 13.3 Hz),

7.50 (t, 2H, J = 7.9 Hz), 7.64 (t, 1H, J = 7.9 Hz), 8.08 (d, 2H, J = 7.2 Hz); 19F NMR (272

MHz, CDCl3) –124.9 (2F), –121.9 (2F), –121.5 (2F), –120.6 (8F), –118.0 (2F), –79.5 (3F).

Benzoic acid 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluorooctyl ester 1b.3

Colorless oil; 1H NMR (300 MHz, CDCl3) ! 4.84 (t, 2H, J = 13.3 Hz), 7.50 (t, 2H, J = 7.6

Hz), 7.64 (t, 1H, J = 7.6 Hz), 8.08 (d, 2H, J = 7.3 Hz); 19F NMR (272 MHz, CDCl3)

! –124.9 (2F), –121.9 (2F), –121.5 (2F), –120.7 (4F), –118.0 (2F), –79.6 (3F).

Benzoic acid 2,2,3,3,4,4,4-heptafluorobutyl ester 1c.3

Colorless oil; 1H NMR (300 MHz, CDCl3) ! 4.82 (t, 2H, J = 13.2 Hz), 7.49 (t, 2H, J = 7.5

Hz), 7.63 (t, 1H, J = 7.5 Hz), 8.08 (d, 2H, J = 7.4 Hz); 19F NMR (272 MHz, CDCl3)

! –126.3 (2F), –119.1 (2F), –79.6 (3F).

Typical procedure for a preparation of 3-(perfluoroalkyl)prop-1-enes by rfspe

Under argon atmosphere, perfluorooctyl iodide (272 mg, 0.5 mmol), tributylallylstannane

(330 mg, 1.0 mmol) and AIBN (9 mg, 10 mol%) were dissolved in 5 mL of hexane. After

stirring at 80 °C for 5 h, the reaction mixture was cooled, concentrated and charged to a

column containing 6 g of standard silica gel. The column was eluted with 20 mL FC-72/

diethylether (2/1), and the solvent was evaporated to provide the 2a (189 mg, 82%) as a
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colorless oil.

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoroundec-1-ene 2a.4

Colorless oil (82% yield, 95.1% GC purity); 1H NMR (300 MHz, CDCl3) ! 2.86 (dt, 2H, J

= 18.2, 6.7 Hz), 5.35 (m, 2H), 5.80 (m, 2H); 19F NMR (272 MHz, CDCl3) ! –125.2 (2F),

–122.4 (2F), –121.9 (2F), –120.7 (6F), –112.1 (2F), –79.4 (3F).

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13-Heneicosafluorotridec-1-ene 2b.4

Colorless oil (97% yield, 97.0% purity); 1H NMR (300 MHz, CDCl3) ! 2.86 (dt, 2H, J =

18.2, 6.7 Hz), 5.36 (m, 2H), 5.81 (m, 2H); 19F NMR (272 MHz, CDCl3) ! –124.8 (2F),

–121.9 (2F), –121.6 (2F), –120.6 (10F), –112.1 (2F), –79.5 (3F).

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14,14,15,15,15-Pentacosafluoropentadec-

1-ene 2c.

colorless solid (89% yield, 94.5% purity); mp 74.5 – 75.0 °C; 1H NMR (300 MHz, CDCl3)

! 2.86 (dt, 2H, J = 18.3, 6.9 Hz), 5.35 (m, 2H), 5.81 (m, 2H); 19F NMR (272 MHz, CDCl3)

! –124.9 (2F), –121.9 (2F), –121.5 (2F), –120.5 (14F), –112.0 (2F), –79.5 (3F); HRMS (EI)

Calcd for C15H5F25 (M
+): 659.9992. Found: 659.9996.

4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11-Hexadecafluoro-10-trifluoromethylundec-1-ene 2d.4

Colorless oil (86% yield, 92.2% purity); 1H NMR (300 MHz, CDCl3) ! 2.86 (dt, 2H, J =

18.3, 6.9 Hz), 5.36 (m, 2H), 5.81 (m, 2H); 19F NMR (272 MHz, CDCl3) ! –184.8 (1F),

–121.9 (2F), –120.3 (4F), –119.6 (2F), –113.8 (2F), –112.1 (2F), –70.8 (6F).

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heptadecafluoro-2-methylundec-1-ene 3a.4

Colorless oil (69% yield, purity); 1H NMR (300 MHz, CDCl3) ! 1.96 (s, 3H), 2.94 (t, 2H, J

= 19.1 Hz), 5.06 (s, 1H), 5.19 (s, 1H); 19F NMR (272 MHz, CDCl3) ! –125.1 (2F), –122.2

(2F), –121.5 (2F), –120.7 (6F), –111.5 (2F), –79.5 (3F).

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13-Heneicosafluoro-2-methyltridec-1-ene
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3b.4

Colorless solid (89% yield, 92.0% purity); mp 49.5-51.5 °C; 1H NMR (300 MHz, CDCl3) !

1.88 (s, 3H), 2.79 (t, 2H, J = 19.4 Hz), 4.98 (s, 1H), 5.11 (s, 1H); 19F NMR (272 MHz,

CDCl3) ! –124.9 (2F), –122.0 (2F), –121.7 (2F), –120.6 (10F), –111.7 (2F), –79.5 (3F).

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14,14,15,15,15-Pentacosafluoro-2-

methylpentadec-1-ene 3c.

Colorless amorphous (75% yield, 91.3% purity); 1H NMR (300 MHz, CDCl3) ! 1.88 (s,

3H), 2.79 (t, 2H, J = 19.1 Hz), 4.98 (s, 1H), 5.11 (s, 1H); 19F NMR (272 MHz, CDCl3)

! –124.8 (2F), –122.0 (2F), –121.5 (2F), –120.5 (14F), –111.5 (2F), –79.5 (3F).

4,4,5,5,6,6,7,7,8,8,9,9,10,11,11,11-Hexadecafluoro-2-methyl-10-trifluoromethylundec-1-

ene 3d.4

Colorless amorphous (84% yield, 92.0% purity); 1H NMR (300 MHz, CDCl3) ! 1.88 (s,

3H), 2.79 (t, 2H, J = 19.3 Hz), 4.97 (s, 1H), 5.11 (s, 1H); 19F NMR (272 MHz, CDCl3)

! –185.0 (1F), –122.4 (2F), –120.5 (4F), –119.6 (2F), –113.9 (2F), –111.8 (2F), –70.8 (6F).

[1-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-Heptadecafluorononyl)vinyl]benzene 4a.5

Colorless amorphous (93% yield, 97.5% purity); 1H NMR (300 MHz, CDCl3) ! 3.29 (t, 2H,

J = 18.6 Hz), 5.39 (s, 1H), 5.65 (s, 1H), 7.29-7.42 (m, 5H); 19F NMR (272 MHz, CDCl3) !

–124.9 (2F), –122.1 (2F), –121.5 (2F), –120.7 (4F), –120.4 (2F), –111.2 (2F), –79.5 (3F);

HRMS (EI) Calcd for C17H9F17 (M
+): 536.0432. Found: 536.0408.

[1-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heneicosafluoroundecyl)vinyl]benzene

4b.

Colorless solid (93% yield, 97.5% purity); mp 57.0-58.0 °C; 1H NMR (300 MHz, CDCl3) !

3.30 (t, 2H, J = 18.6 Hz), 5.39 (s, 1H), 5.65 (s, 1H), 7.27-7.43 (m, 5H); 19F NMR (272 MHz,

CDCl3) ! –125.3 (2F), –122.1 (2F), –121.5 (2F), –120.6 (10F), –111.2 (2F), –79.5 (3F);

HRMS (EI) Calcd for C19H9F21 (M
+): 636.0369. Found: 636.0344.
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[1-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13-

Pentacosafluorotridecyl)vinyl]benzene 4c.

Colorless solid (90% yield, 90.8% purity); mp 81.5-82.5 °C; 1H NMR (300 MHz, CDCl3) !

3.30 (t, 2H, J = 18.7 Hz), 5.39 (s, 1H), 5.65 (s, 1H), 7.31-7.42 (m, 5H); 19F NMR (272 MHz,

CDCl3) ! –124.9 (2F), –122.4 (2F), –121.8 (2F), –120.5 (14F), –111.2 (2F), –79.5 (3F);

HRMS (EI) Calcd for C21H9F25 (M
+): 736.0305. Found: 736.0342.

[1-(2,2,3,3,4,4,5,5,6,6,7,7,8,9,9,9-Hexadecafluoro-8-trifluoromethylnonyl)vinyl]benzene

4d.

Colorless amorphous (86% yield, 99.4% purity); 1H NMR (300 MHz, CDCl3) ! 3.29 (t, 2H,

J = 18.5 Hz), 5.39 (s, 1H), 5.65 (s, 1H), 7.29-7.43 (m, 5H); 19F NMR (272 MHz, CDCl3) !

–184.9 (1F), –122.3 (2F), –120.3 (4F), –119.6 (2F), –113.8 (2F), –111.2 (2F), –70.7 (6F);

HRMS (EI) Calcd for C18H9F19 (M
+): 586.0401. Found: 586.0401.

Typical procedure for a preparation of 5 by rfspe

Under argon atmosphere, perfluorooctyl iodide (272 mg, 0.5 mmol), tributylallylstannane

(330 mg, 1.0 mmol) and AIBN (9 mg, 10 mol%) were dissolved in 5 mL of hexane. After

stirring at 80 °C for 5 h, the reaction mixture was cooled, concentrated and added

diethylether (10 ml). To the reaction mixture, benzaldehide oxime (363 mg, 3.0 mmol) and

sodium hypochlorite solution (10 ml, available chlorine 10-13%) were added at –10 °C and

stirred vigorously at 23°C for 24 h. After the organic layer was separated and concentrated

in vacuo, the residue was charged to a column containing 8 g of standard silica gel. The

column was eluted with 70 mL FC-72/diethylether (3/1), and the solvent was evaporated to

provide the 5b (197 mg, 68%) as a colorless solid.

5-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-Pentadecafluorooctyl)-3-phenyl-4,5-dihydro-isoxazole

5a.

Colorless solid (62% yield); mp 91.0-92.0 °C; 1H NMR (300 MHz, CDCl3) ! 2.45 (m, 1H),

2.76 (m, 1H), 3.19 (m, 1H), 3.62 (m, 1H), 5.14 (m, 1H), 7.43 (m, 3H), 7.69 (dd, 2H, J = 7.5,

1.9 Hz); 19F NMR (272 MHz, CDCl3) ! –125.0 (2F), –122.3 (2F), –121.5 (2F), –120.9 (2F),
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–120.4 (2F), –111.4 (2F), –79.6 (3F); HRMS (EI) Calcd for C17H10F15NO (M+): 529.0520.

Found: 529.0523.

5-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9-Heptadecafluorononyl)-3-phenyl-4,5-

dihydroisoxazole 5b.

Colorless solid (68% yield); mp 100.5-101.0 °C; 1H NMR (300 MHz, CDCl3) ! 2.45 (m,

1H), 2.78 (m, 1H), 3.22 (m, 1H), 3.60 (m, 1H), 5.11 (m, 1H), 7.44 (m, 3H), 7.69 (d, 2H, J =

7.5 Hz); 19F NMR (272 MHz, CDCl3) ! –124.9 (2F), –122.2 (2F), –121.5 (2F), –120.7 (4F),

–120.4 (2F), –111.3 (2F), –79.5 (3F); 13C NMR (75 MHz, CDCl3) ! 36.3, 41.0, 74.2, 105-

120 (m, C8F17), 126.8, 129.0, 130.6, 156.8.

5-(2,2,3,3,4,4,5,5,6,6,7,7,8,9,9,9-Hexadecafluoro-8-trifluoromethylnonyl)-3-phenyl-4,5-

dihydroisoxazole 5c.

Colorless solid (63% yield); mp 89.0-90.0 °C; 1H NMR (300 MHz, CDCl3) ! 2.46 (m, 1H),

2.80 (m, 1H), 3.20 (m, 1H), 3.65 (m, 1H), 5.11 (m, 1H), 7.45 (m, 3H), 7.69 (m, 2H); 19F

NMR (272 MHz, CDCl3) ! –184.9 (1F), –122.2 (2F), –120.3 (4F), –119.5 (2F), –113.8 (2F),

–111.4 (2F), –70.6 (6F); 13C NMR (75 MHz, CDCl3) ! 36.2, 41.0, 74.2, 105-120 (m, C8F17),

126.8, 128.9, 130.6, 156.8; HRMS (EI) Calcd for C19H10F19NO (M+): 629.0486. Found:

629.0459.

5-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-Heneicosafluoroundecyl)-3-phenyl-4,5-

dihydroisoxazole 5d.

Colorless solid (55% yield); mp 120.0-121.0 °C; 1H NMR (300 MHz, CDCl3) ! 2.46 (m,

1H), 2.80 (m, 1H), 3.20 (m, 1H), 3.60 (m, 1H), 5.10 (m, 1H), 7.44 (m, 3H), 7.68 (m, 2H);

19F NMR (272 MHz, CDCl3) ! –124.9 (2F), –122.2 (2F), –121.5 (2F), –120.5 (10F), –111.4

(2F), –79.5 (3F); HRMS (EI) Calcd for C20H10F21NO (M+): 679.0452. Found: 679.0427.

5-(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13-Pentacosafluorotridecyl)-3-

phenyl-4,5-dihydroisoxazole 5e.

Colorless solid (55% yield); mp 144.0-144.5 °C; 1H NMR (300 MHz, CDCl3) ! 2.45 (m,
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1H), 2.79 (m, 1H), 3.20 (m, 1H), 3.61 (m, 1H), 5.11 (m, 1H), 7.44 (m, 3H), 7.69 (m, 2H);

19F NMR (272 MHz, CDCl3) ! –124.9 (2F), –122.2 (2F), –121.5 (2F), –120.5 (14F), –111.3

(2F), –79.5 (3F); HRMS (EI) Calcd for C22H10F25NO (M+): 779.0359. Found: 779.0363.

Typical procedure for a preparation of 7 by rfspe

Under argon atmosphere, 3,3,4,4,5,5,6,6,7,7,8,8,8-Tridecafluorooctan-1-ol (182 mg, 0.5

mmol), butyric acid (66 mg, 0.75 mmol), triphenylphospine (197 mg, 0.75 mmol) and

AldrithiolTM-2 (165 mg, 0.75 mmol) were dissolved in 5 mL of benzene. After stirring at

80 °C for 24 h, the reaction mixture was cooled, concentrated and charged to a column

containing 6 g of standard silica gel. The column was eluted with 20 mL FC-72/diethylether

(2/1), and the solvent was evaporated to provide the 7a (185 mg, 85%) as a colorless oil.

Butyric acid 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl ester 7a.

Colorless oil (85% yield); 1H NMR (300 MHz, CDCl3) ! 0.96 (t, 3H, J = 7.4 Hz), 1.66 (m,

2H), 2.32 (t, 2H, J = 7.4 Hz), 2.50 (m, 2H), 4.39 (t, 2H, J = 6.5 Hz); 19F NMR (272 MHz,

CDCl3) ! –125.0 (2F), –122.4 (2F), –121.7 (2F), –120.7 (2F), –112.5 (2F), –79.5 (3F);

HRMS (EI) Calcd for C12H11F13O2 (M
+): 434.0541. Found: 434.0551.

Butyric acid 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluorooctyl ester 7b.

Colorless oil (62% yield); 1H NMR (300 MHz, CDCl3) ! 0.98 (t, 3H, J = 7.4 Hz), 1.67 (m,

2H), 2.41 (t, 2H, J = 7.4 Hz), 4.60 (t, 2H, J = 13.6 Hz); 19F NMR (272 MHz, CDCl3)

! –124.9 (2F), –122.1 (2F), –121.5 (2F), –120.8 (4F), –118.3 (2F), –79.5 (3F); HRMS (EI)

Calcd for C12H9F15O2 (M
+): 470.0383. Found: 470.0363.

 

Butyric acid 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-nonadecafluorodecyl ester 7c.7

Colorless oil (63% yield); 1H NMR (300 MHz, CDCl3) ! 0.98 (t, 3H, J = 7.4 Hz), 1.67 (m,

2H), 2.41 (t, 2H, J = 7.4 Hz), 4.60 (t, 2H, J = 13.6 Hz); 19F NMR (272 MHz, CDCl3)

! –124.9 (2F), –122.1 (2F), –121.5 (2F), –120.7 (8F), –118.3 (2F), –79.5 (3F).
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Butyric acid 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11-eicosafluoroundecyl ester 7d.

Colorless solid (66% yield); mp 32.0-33.0 °C; 1H NMR (300 MHz, CDCl3) ! 0.98 (t, 3H, J

= 7.4 Hz), 1.70 (m, 2H), 4.60 (t, 2H, J = 13.7 Hz), 6.07 (m, 1H); 19F NMR (272 MHz,

CDCl3) ! –135.8 (2F), –128.0 (2F), –122.1 (4F), –120.6 (10F), –118.3 (2F); HRMS (EI)

Calcd for C15H10F20O2 (M
+): 602.0369. Found: 602.0361.

Typical procedure for a preparation of 9 by rfspe

Under argon atmosphere, piperidine-1,4-dicarboxylic acid mono(4,4,5,5,6,6,7,7,7-

nonafluoro-1,1-dimethylheptyl) ester (27.7 mg, 0.06 mmol), EDCI (17.3 mg, 0.09 mmol),

HOBT (12.2 mg, 0.09 mmol) and triethylamine (12.5 µl, 0.09 mmol) were dissolved in 1

mL of chloroform. After stirring at 23 °C for 16 h, the reaction mixture was concentrated

and charged to a column containing 1 g of standard silica gel. The column was eluted with

5 mL FC-72/hexafluoroisopropanol (5/1), and the solvent was evaporated to provide the 9a

(27.0 mg, 81%) as a colorless solid.

4-(3,4-Dihydro-1H-isoquinoline-2-carbonyl)piperidine-1-carboxylic acid

4,4,5,5,6,6,7,7,7-nonafluoro-1,1-dimethylheptyl ester 9a.

Colorless solid (81% yield, 96.0% purity); mp 83.5-84.0 °C; 1H NMR (300 MHz, CDCl3) !

1.55 (s, 6H), 1.74 (bs, 4H), 2.05-2.18 (m, 4H), 2.78-3.00 (m, 5H), 3.74 (t, 1H, J = 5.9 Hz),

3.84 (bs, 1H), 4.15 (m, 2H), 4.69 (s, 1H), 4.71 (s, 1H), 7.15-7.27 (m, 4H); 19F NMR (272

MHz, CDCl3) ! –124.8 (2F), –123.0 (2F), –113.3 (2F), –79.8 (3F).

4-(3,4-Dihydro-1H-isoquinoline-2-carbonyl)piperidine-1-carboxylic acid

4,4,5,5,6,6,7,7,8,8,9,9,9-tridecafluoro-1,1-dimethylnonyl ester 9b.

Colorless solid (74% yield, 96.2% purity); mp 97.0-97.5 °C; 1H NMR (300 MHz, CDCl3) !

1.51 (s, 6H), 1.74 (bs, 4H), 2.06-2.18 (m, 4H), 2.84-2.95 (m, 5H), 3.74 (t, 1H, J = 5.9 Hz),

3.85 (bs, 1H), 4.16 (m, 2H), 4.69 (s, 1H), 4.71 (s, 1H), 7.17-7.27 (m, 4H); 19F NMR (272

MHz, CDCl3) ! –124.9 (2F), –122.0 (2F), –121.6 (2F), –120.7 (2F), –113.1 (2F), –79.6

(3F).
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4-(3,4-Dihydro-1H-isoquinoline-2-carbonyl)piperidine-1-carboxylic acid

4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-heptadecafluoro-1,1-dimethyl-undecyl ester 9c.6

Colorless solid (72% yield, 93.0% purity); mp 111.5-112.0 °C; 1H NMR (300 MHz, CDCl3)

! 1.54 (s, 6H), 1.76 (bs, 4H), 2.19-2.25 (m, 4H), 2.80-3.00 (m, 5H), 3.74 (t, 1H, J = 6.0 Hz),

3.85 (bs, 1H), 4.15 (m, 2H), 4.71 (s, 1H), 4.75 (s, 1H), 7.18-7.30 (m, 4H).
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